A Story of Units®

Eureka Math™
Grade 5, Module 4

Teacher Edition

Published by the non-profit Great Minds.

Copyright © 2015 Great Minds. No part of this work may be reproduced, sold, or commercialized, in
whole or in part, without written permission from Great Minds. Non-commercial use is licensed pursuant
to a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 license; for more information, go to
http:/greatminds.net/maps/math/copyright. “Great Minds” and “Eureka Math” are registered trademarks
of Great Minds.

Printed in the U.S.A.
This book may be purchased from the publisher at eureka-math.org
10 9 87 6 5 4 3 2 1




Mathematics Curriculum %B

GRADE 5 ¢ MODULE 4

Table of Contents

GRADE 5 ¢ MODULE 4

Multiplication and Division of Fractions and Decimal
Fractions

MOAUIE OVEIVIEW .......cooiiiiiiiiiiiiiiiiiieeeeeee s 2
Topic A: Line Plots of Fraction Measurements .........cooovvevvviiiiiiiieeeeeeeeeeeeeeeee e 14
Topic B: Fractions @s DIVISION ....ccuuuuiiiiiiiiieeeeeiie ettt e e e 27
Topic C: Multiplication of a Whole Number by a Fraction..........ccoovvvvvviiiciieeeeeeiennnennns 85
Topic D: Fraction Expressions and Word Problems...........cccuvceeviiiiiiiiieceeeeiceee e, 138
Mid-Module Assessment and Rubric...........ccccccciiii . 186
Topic E: Multiplication of a Fraction by a Fraction .......ccceeeeeeieiiiiieiiiiiiieeeeeeeeeeeeeennns 197

Topic F: Multiplication with Fractions and Decimals as Scaling and

WoOrd Problems. ... 311
Topic G: Division of Fractions and Decimal Fractions.........cccceeeeeeeeeiiieeeeriiiieeeeeeeeenen, 369
Topic H: Interpretation of Numerical EXpressions ............uvceeeeeeieeeeeeeveiiccceee e, 475
End-of-Module Assessment and RUDFIC...........cccccvviiiiii, 506
ANSWEE KBY ..ot et e e e e e e e aaaas 524
EUREKA Module 4: Multiplication and Division of Fractions and Decimal Fractions 1
MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G5-M4-TE-1.3.0-05.2015


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

A STORY OF UNITS Module Overview m

Grade 5 ® Module 4
Multiplication and Division of
Fractions and Decimal Fractions

OVERVIEW

In Module 4, students learn to multiply fractions and decimal fractions and begin working with fraction
division. Topic A opens the 38-day module with an exploration of fractional measurement. Students construct

. . . . . 11 1 .
line plots by measuring the same objects using three different rulers accurate to > and 3 of aninch
(5.MD.2).

Students compare the line plots and explain how changing the accuracy of the unit of measure affects the
distribution of points. This is foundational to the understanding that measurement is inherently imprecise
because it is limited by the accuracy of the tool at hand. Students use their knowledge of fraction operations
to explore questions that arise from the plotted data. The interpretation of a fraction as division is inherent in
this exploration. For measuring to the quarter inch, one inch must be divided into four equal parts, or

1 = 4. This reminder of the meaning of a fraction as a point on a number line, coupled with the embedded,
informal exploration of fractions as division, provides a bridge to Topic B’s more formal treatment of fractions
as division.

Topic B focuses on interpreting fractions as division. Equal sharing with area models (both concrete and
pictorial) provides students with an opportunity to understand division of whole numbers with answers in the
form of fractions or mixed numbers (e.g., seven brownies shared by three girls, three pizzas shared by four
people). Discussion also includes an interpretation of remainders as a fraction (5.NF.3). Tape diagrams
provide a linear model of these problems. Moreover, students see that, by renaming larger units in terms of
smaller units, division resulting in a fraction is similar to whole number division.

1 5 = 15 thirds

——— " ——— [
[TTTTT] LI T 1
"
1 5
7 3
. | .
0 5 10 15
1 week + 7 =7 days + 7 = 1 day 3 3 3 3

1+7=7sevenths + 7 = 1 seventh 15 thirds + 3 = 5 thirds

Topic B continues as students solve real-world problems (5.NF.3) and generate story contexts for visual
models. The topic concludes with students making connections between models and equations while
reasoning about their results (e.g., between what two whole numbers does the answer lie?).

7 1 5
1+7=-+7==< 5+3==
7 7 3
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In Topic C, students interpret finding a fraction of a set (% of 24) as multiplication of a whole number by a

.3 . . . -
fraction (Z x 24) and use tape diagrams to support their understandings (5.NF.4a). This, in turn, leads
students to see division by a whole number as being equivalent to multiplication by its reciprocal. That is,
division by 2, for example, is the same as multiplication by > Students also use the commutative property to

relate a fraction of a set to the Grade 4 repeated addition interpretation of multiplication by a fraction. This
offers opportunities for students to reason about various strategies for multiplying fractions and whole
numbers. Students apply their knowledge of a fraction of a set and previous conversion experiences (with
scaffolding from a conversion chart, if necessary) to find a fraction of a measurement, thus converting a larger

. . . 1. 1 .
unit to an equivalent smaller unit (e.g., 3 Minutes = 20 seconds and 2 " feet = 27 inches).

Interpreting numerical expressions opens Topic D as students learn to evaluate expressions with parentheses,
2 1, 2 . . . .
such as 3 x (5 - E) or - x (7 +9) (5.0A.1). They then learn to interpret numerical expressions, such as 3 times

the difference between g and% or two-thirds the sum of 7 and 9 (5.0A.2). Students generate word problems
that lead to the same calculation (5.NF.4a), such as “Kelly combined 7 ounces of carrot juice and 5 ounces of
orange juice in a glass. Jack drankgof the mixture. How much did Jack drink?” Solving word problems

(5.NF.6) allows students to apply new knowledge of fraction multiplication in context, and tape diagrams are
used to model multi-step problems requiring the use of addition, subtraction, and multiplication of fractions.

Topic E introduces students to multiplication of fractions by fractions—both in fraction and decimal form
(5.NF.4a, 5.NBT.7). The topic starts with multiplying a unit fraction by a unit fraction and progresses to
multiplying two non-unit fractions. Students use area models, rectangular arrays, and tape diagrams to
model the multiplication. These familiar models help students draw parallels between whole number and
fraction multiplication, as well as solve word problems. This intensive work with fractions positions students
to extend their previous work with decimal-by-whole number multiplication to decimal-by-decimal
multiplication. Just as students used unit form to multiply fractional units by wholes in Module 2

(e.g., 3.5 x 2 = 35 tenths x 2 ones = 70 tenths), they connect fraction-by-fraction multiplication to multiply
fractional units-by-fractional units (3.5 x 0.2 = 35 tenths x 2 tenths = 70 hundredths).

% of a foot = % x 12 inches Express 5 % feet as inches.

SZfeet =(5x12) inches + (% x 12) inches

1 foot = 12 inches

1 =60 + 9 inches
=69 inches
2x12
4
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Reasoning about decimal placement is an integral part of these lessons. Finding fractional parts of customary
measurements and measurement conversion (5.MD.1) concludes Topic E. Students convert smaller units to

fractions of a larger unit (e.g., 6 inches = 3 foot). The inclusion of customary units provides a meaningful

context for many common fractions (e.g., % pint =1 cup, é yard =1 foot, % gallon = 1 quart). This topic,

together with the fraction concepts and skills learned in Module 3, opens the door to a wide variety of
application word problems (5.NF.6).

Students interpret multiplication in Grade 3 as equal groups, and in Grade 4 students begin understanding
multiplication as comparison. Here, in Topic F, students once again extend their understanding of
multiplication to include scaling (5.NF.5). Students compare the product to the size of one factor, given the
size of the other factor (5.NF.5a) without calculation (e.g., 486 x 1,327.45 is twice as large as 243 x 1,327.45
because 486 = 2 x 243). This reasoning, along with the other work of this module, sets the stage for students
to reason about the size of products when quantities are multiplied by numbers larger than 1 and smaller
than 1. Students relate their previous work with equivalent fractions to interpreting multiplication by g as
multiplication by 1 (5.NF.5b). Students build on their new understanding of fraction equivalence as

multiplication by g to convert fractions to decimals and decimals to fractions. For example, 25 s easily

renamed in hundredths as % using multiplication of %. The word form of twelve hundredths is then used to

notate this quantity as a decimal. Conversions between fractional forms are limited to fractions whose
denominators are factors of 10, 100, or 1,000. Students apply the concepts of the topic to real-world, multi-
step problems (5.NF.6).

Topic G begins the work of division with both fractions and decimal fractions. Students use tape diagrams
and number lines to reason about the division of a whole number by a unit fraction and a unit fraction by a
whole number (5.NF.7). Using the same thinking developed in Module 2 to divide whole numbers, students

. S 1
reason about how many fourths are in 5 when considering such cases as 5 + " They also reason about the

size of the unit when % is partitioned into 5 equal parts: %+ 5. Using this thinking as a backdrop, students are

introduced to decimal fraction divisors and use equivalent fraction and place value thinking to reason about
the size of quotients, calculate quotients, and sensibly place the decimal in quotients (5.NBT.7).

The module concludes with Topic H, in which numerical expressions involving fraction-by-fraction
multiplication are interpreted and evaluated (5.0A.1, 5.0A.2). Students create and solve word problems
involving both multiplication and division of fractions and decimal fractions.

The Mid-Module Assessment is administered after Topic D, and the End-of-Module Assessment follows
Topic H.

Notes on Pacing for Differentiation

If pacing is a challenge, consider the following modifications and omissions. Omit Lesson 4, and use tape
diagrams to model fractions as division in Lesson 5. Lessons 11 and 12 are both word problem lessons
involving addition, subtraction, and multiplication with fractions. Omit Lesson 11, but include Problems 1 and
4 as part of Lesson 12. In Lesson 12, use Problems 4 and 5 as an extension or challenge for early finishers, and
omit Problems 5 and 6 from the Homework. If students have demonstrated success during Lesson 13,
consider omitting Problems 1 and 2 of the Concept Development in Lesson 14. Similarly, in Lesson 15, omit
Problems 2 and 3(c) from the Concept Development. Omit Lesson 21, and instead, provide regular practice
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with the “Write Fractions as Decimals” fluency activity, found in Lessons 23, 24, and 25. Lastly, omit Lesson

28.

Note: Looking ahead, Topic D of Module 5 includes drawing in 5 of the 6 geometry lessons. These drawings
with the protractor are not included in the Grade 5 CCSS but are critical to the coherence of the geometry
standards of Grade 4 and those of middle school. These drawings could be completed during Module 4 but at
a different time of the day, such as art class or for morning work. It is best that drawing with the protractor
be taught by the math teacher. This modification allows for the later consolidation of Lessons 16, 17, 18, and

19 in Module 5.
Distribution s diagram represents a suggested B Fluency Practice
i distribution of instructional minutes A T L S
Df Instructlona' based on the emphasis of particular P P
Minutes lesson components in different lessons B Application Problems
throughout the module. B Student Debrief
Lessons
1 2 3 L) 6 7 8 9 10 n 12 13 14 15 16 17
31| 30 3 30 30 31
13 32 133 33 32 32 N
38 18 42 42
7 8 5 7
MP4 MP.2 MP.4
18 19 20 21 2 23 24 25 26 27 28 29 n 32 133
DopEREDOEEEoEEEm
34
30 22 5 =) 31 30 32 32
kL] 38 40 38
7 6 6
MP.2 MP.2 MP.2 MP.2 MP.4 MP.2 MP.4 MP.2 MP.7 MP.7
MP = Mathematical Practice
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Focus Grade Level Standards

Write and interpret numerical expressions.

5.0A.1

5.0A.2

Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with
these symbols.

Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7, then
multiply by 2” as 2 x (8 +7). Recognize that 3 x (18932 + 921) is three times as large as 18932
+ 921, without having to calculate the indicated sum or product.

Perform operations with multi-digit whole numbers and with decimals to hundredths.

5.NBT.7

Add, subtract, multiply, and divide decimals to hundredths, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method and
explain the reasoning used.

Apply and extend previous understandings of multiplication and division to multiply and
divide fractions.

5.NF.3

5.NF.4

5.NF.5

EUREKA
MATH

Interpret a fraction as division of the numerator by the denominator (a/b =a + b). Solve word
problems involving division of whole numbers leading to answers in the form of fractions or
mixed numbers, e.g., by using visual fraction models or equations to represent the problem.
For example, interpret 3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4
equals 3, and that when 3 wholes are shared equally among 4 people each person has a share
of size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many
pounds of rice should each person get? Between what two whole numbers does your answer
lie?

Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.

a. Interpret the product of (a/b) x g as a parts of a partition of g into b equal parts;
equivalently, as the result of a sequence of operations a x g + b. For example, use a visual
fraction model to show (2/3) x 4 = 8/3, and create a story context for this equation. Do
the same with (2/3) x (4/5) = 8/15. (In general, (a/b) x (c/d) = ac/bd.)

Interpret multiplication as scaling (resizing), by:

a. Comparing the size of a product to the size of one factor on the basis of the size of the
other factor, without performing the indicated multiplication.

b. Explaining why multiplying a given number by a fraction greater than 1 results in a
product greater than the given number (recognizing multiplication by whole numbers
greater than 1 as a familiar case); explaining why multiplying a given number by a fraction
less than 1 results in a product smaller than the given number; and relating the principle
of fraction equivalence a/b = (nxa)/(nxb) to the effect of multiplying a/b by 1.

Module 4: Multiplication and Division of Fractions and Decimal Fractions 6
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5.NF.6

5.NF.7

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by
using visual fraction models or equations to represent the problem.

Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions. (Students capable of multiplying fractions can
generally develop strategies to divide fractions by reasoning about the relationship between
multiplication and division. However, division of a fraction by a fraction is not a requirement
at this grade level.)

a. Interpret division of a unit fraction by a non-zero whole number, and compute such
quotients. For example, create a story context for (1/3) + 4, and use a visual fraction
model to show the quotient. Use the relationship between multiplication and division to
explain that (1/3) + 4 = 1/12 because (1/12) x4 = 1/3.

b. Interpret division of a whole number by a unit fraction, and compute such quotients. For
example, create a story context for 4 + (1/5), and use a visual fraction model to show the
quotient. Use the relationship between multiplication and division to explain that 4 +
(1/5) = 20 because 20 x (1/5) = 4.

c. Solve real world problems involving division of unit fractions by non-zero whole numbers
and division of whole numbers by unit fractions, e.g., by using visual fraction models and
equations to represent the problem. For example, how much chocolate will each person
get if 3 people share 1/2 Ib of chocolate equally? How many 1/3-cup servings are in 2
cups of raisins?

Convert like measurement units within a given measurement system.

5.MD.1

Convert among different-sized standard measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real
world problems.

Represent and interpret data.

5.MD.2

EUREKA

MATH

Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8).
Use operations on fractions for this grade to solve problems involving information presented
in line plots. For example, given different measurements of liquid in identical beakers, find the
amount of liquid each beaker would contain if the total amount in all the beakers were
redistributed equally.

Module 4: Multiplication and Division of Fractions and Decimal Fractions 7
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Foundational Standards

4.NF.1

4.NF.2

4.NF.3

4.NF.4

4.NF.5

4.NF.6

EUREKA
MATH

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.

Compare two fractions with different numerators and different denominators, e.g., by
creating common denominators or numerators, or by comparing to a benchmark fraction
such as 1/2. Recognize that comparisons are valid only when the two fractions refer to the
same whole. Record the results of comparisons with symbols >, =, or <, and justify the
conclusions, e.g., by using a visual fraction model.

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.

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.

Apply and extend previous understandings of multiplication to multiply a fraction by a whole
number.

a.

Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model
to represent 5/4 as the product 5 x (1/4), recording the conclusion by the equation
5/4=5x(1/4).

Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply
a fraction by a whole number. For example, use a visual fraction model to express
3 x(2/5) as 6 x (1/5), recognizing this product as 6/5. (In general, n x (a/b) = (n x a)/b.)

Solve word problems involving multiplication of a fraction by a whole number, e.g., by
using visual fraction models and equations to represent the problem. For example, if
each person at a party will eat 3/8 of a pound of roast beef, and there will be 5 people at
the party, how many pounds of roast beef will be needed? Between what two whole
numbers does your answer lie?

Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and
use this technique to add two fractions with respective denominators 10 and 100. (Students
capable of generating equivalent fractions can generally develop strategies for adding
fractions with unlike denominators. However, addition and subtraction with unlike
denominators generally is not a requirement at this grade.) For example, express 3/10 as
30/100, and add 3/10 + 4/100 = 34/100.

Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as
62/100; describe a length as 0.62 meters; locate 0.62 on a number line diagram.

Module 4: Multiplication and Division of Fractions and Decimal Fractions 8
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Focus Standards for Mathematical Practice

MP.2

MP.4

MP.5

Reason abstractly and quantitatively. Students reason abstractly and quantitatively as they
interpret the size of a product in relation to the size of a factor, as well as interpret terms in a
multiplication sentence as a quantity and scaling factor. Then, students create a coherent
representation of the problem at hand while attending to the meaning of the quantities.

Model with mathematics. Students model with mathematics as they solve word problems
involving multiplication and division of fractions and decimals, as well as identify important
guantities in a practical situation and map their relationships using diagrams. Students use a
line plot to model measurement data and interpret their results with respect to context of the
situation, reflecting on whether results make sense, and possibly improve the model if it has
not served its purpose.

. . . 1 1
Use appropriate tools strategically. Students use rulers to measure objects to the T and

g—mch increments, recognizing both the insight to be gained and limitations of this tool as they
learn that the actual object may not match the mathematical model precisely.

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

5.MD.2 A | Line Plots of Fraction Measurements 1
Lesson 1: Measure and compare pencil lengths to the nearest %, %, and%
of an inch, and analyze the data through line plots.
5.NF.3 B | Fractions as Division 4
Lessons 2—-3:  Interpret a fraction as division.
Lesson 4: Use tape diagrams to model fractions as division.
Lesson 5: Solve word problems involving the division of whole numbers
with answers in the form of fractions or whole numbers.
5.NF.4a C | Multiplication of a Whole Number by a Fraction 4
5.MD.1 Lesson 6: Relate fractions as division to fraction of a set.
Lesson 7: Multiply any whole number by a fraction using tape diagrams.
Lesson 8: Relate a fraction of a set to the repeated addition
interpretation of fraction multiplication.
Lesson 9: Find a fraction of a measurement, and solve word problems.
=
EUREKA Module 4: Multiplication and Division of Fractions and Decimal Fractions 9
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Standards Topics and Objectives EI

5.0A.1 D | Fraction Expressions and Word Problems 3
5.0A.2 Lesson 10: Compare and evaluate expressions with parentheses.
5.NF.4a
5.NF.6 Lessons 11-12: Solve and create fraction word problems involving addition,
subtraction, and multiplication.
Mid-Module Assessment: Topics A—D (assessment % day, return % day, 2
remediation or further applications 1 day)
5.NBT.7 E | Multiplication of a Fraction by a Fraction 8
5.NF.4a Lesson 13: Multiply unit fractions by unit fractions.
5.NF.6 . ) ) . .
5.MD.1 Lesson 14: Multiply unit fractions by non-unit fractions.
5.NF.4b Lesson 15: Multiply non-unit fractions by non-unit fractions.
Lesson 16: Solve word problems using tape diagrams and fraction-by-
fraction multiplication.
Lessons 17—-18: Relate decimal and fraction multiplication.
Lesson 19: Convert measures involving whole numbers, and solve multi-
step word problems.
Lesson 20: Convert mixed unit measurements, and solve multi-step word
problems.
5.NF.5 F | Multiplication with Fractions and Decimals as Scaling and Word Problems 4
5.NF.6 Lesson 21: Explain the size of the product, and relate fraction and decimal
equivalence to multiplying a fraction by 1.
Lessons 22—23: Compare the size of the product to the size of the factors.
Lesson 24: Solve word problems using fraction and decimal multiplication.
5.0A.1 G | Division of Fractions and Decimal Fractions 7
5.NBT.7 Lesson 25: Divide a whole number by a unit fraction.
5.NF.7
Lesson 26: Divide a unit fraction by a whole number.
Lesson 27: Solve problems involving fraction division.
Lesson 28: Write equations and word problems corresponding to tape and
number line diagrams.
Lessons 29: Connect division by a unit fraction to division by 1 tenth and 1
hundredth.
Lessons 30—-31: Divide decimal dividends by non-unit decimal divisors.
EUREKA Module 4: Multiplication and Division of Fractions and Decimal Fractions 10
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Standards Topics and Objectives EI

5.0A.1 | H | Interpretation of Numerical Expressions 2
5.0A.2 Lesson 32: Interpret and evaluate numerical expressions including the
language of scaling and fraction division.

Lesson 33: Create story contexts for numerical expressions and tape diagrams,
and solve word problems.

End-of-Module Assessment: Topics A—H (assessment % day, return % day, 3
remediation or further applications 2 days)

Total Number of Instructional Days 38

Terminology

New or Recently Introduced Terms

= Decimal divisor (the number that divides the whole and has units of tenths, hundredths,
thousandths, etc.)

= Simplify (using the largest fractional unit possible to express an equivalent fraction)
Familiar Terms and Symbols!

. 1 1
= Commutative property (e.g., 4 x ~=oX% 4)
= Conversion factor

=  Decimal fraction

=  Denominator (denotes the fractional unit, e.g., fifths in 3 fifths, which is abbreviated to the 5 in %)

=  Distribute (with reference to the distributive property, e.g., in 1% x15=(1x15)+ (é x 15))

=  Divide, division (partitioning a total into equal groups to show how many units in a whole,
eg,5+ % =25)

=  Equation (a statement that two expressions are equal, e.g., 3 x4 =6 x 2)

= Equivalent fraction

= Expression

= Factors (numbers that are multiplied to obtain a product)

=  Foot, mile, yard, inch, gallon, quart, pint, cup, pound, ounce, hour, minute, second

. 7 1 . 1
=  Fraction greater than or equal to 1 (e.g., > 35, an abbreviation for 3 + 5)

These are terms and symbols students have seen previously.
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A STORY OF UNITS Module Overview m

. . . . . 3 1x3 1 1
=  Fraction written in the largest possible unit (e.g., =3 i 3= 50" 1 three out of 2 threes = 5)

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

=  Hundredth (L or 0.01)
100
= Line plot

=  Mixed number (3 %, an abbreviation for 3 + %)

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

= Parentheses (symbols ( ) used around a fact or numbers within an equation or expression)
=  Quotient (the answer when one number is divided by another)

=  Tape diagram (method for modeling problems)
= Tenth (i or0.1)
10

= Unit (one segment of a partitioned tape diagram)
=  Unknown (the missing factor or quantity in multiplication or division)
= Whole unit (any unit partitioned into smaller, equally sized fractional units)

Suggested Tools and Representations

=  Area models
=  Number lines
=  Tape diagrams

Scaffolds?

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.”

2Students with disabilities may require Braille, large print, audio, or special digital files. Please visit the website
www.pl12.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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A STORY OF UNITS Module Overview m

Assessment Summary

Type Administered Format Standards Addressed

Mid-Module After Topic D Constructed response with rubric 5.0A.1
Assessment Task 5.0A.2
5.NF.3
5.NF.4a
5.NF.6
5.MD.1
5.MD.2

End-of-Module After Topic H Constructed response with rubric 5.0A.1
Assessment Task 5.0A.2
5.NBT.7
5.NF.3
5.NF.4a
5.NF.5
5.NF.6
5.NF.7
5.MD.1
5.MD.2
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Mathematics Curriculum

GRADE

GRADE 5 ¢ MODULE 4

Topic A
Line Plots of Fraction Measurements

5.MD.2
Focus Standard: 5.MD.2 Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4,
1/8). Use operations on fractions for this grade to solve problems involving information
presented in line plots. For example, given different measurements of liquid in identical
beakers, find the amount of liquid each beaker would contain if the total amount in all
the beakers were redistributed equally.
Instructional Days: 1
Coherence -Links from: G4-M5 Fraction Equivalence, Ordering, and Operations
-Links to: G6-M2 Arithmetic Operations Including Division of Fractions

Topic A begins the 38-day module with an exploration of fractional measurement. Students construct line
. . . . 11 1 .
plots by measuring the same objects using three different rulers accurate to > and 3 of an inch (5.MD.2).

Students compare the line plots and explain how changing the accuracy of the unit of measure affects the
distribution of points (see line plots at the end of this page). This is foundational to the understanding that
measurement is inherently imprecise because it is limited by the accuracy of the tool at hand.

Students use their knowledge of fraction operations to explore questions that arise from the plotted data,
such as “What is the total length of the five longest pencils in our class? Can the half-inch line plot be
reconstructed using only data from the quarter-inch line plot? Why or why not?” The interpretation of a
fraction as division is inherent within this exploration. To measure to the quarter inch, one inch must be
divided into 4 equal parts, or 1 + 4. This reminder of the meaning of a fraction as a point on a number line,
coupled with the embedded, informal exploration of fractions as division, provides a bridge to Topic B’s more
formal treatment of fractions as division.

X
Xk (X ¥
Ny, VLSO O
[T o - I I T ] . 1.
0 ! 2 : L : . 2 . Pencils measured to " inch
. 1.
Pencils measured to 3 inch X
¥
X ¥ X ¥ X %
¥ XA XK Ay XF %
]IIIIIIIII[IlIII]IllITIIlIII
0 1 2 3 4 5 6 T
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A STORY OF UNITS Topic A m

A Teaching Sequence Toward Mastery of Line Plots of Fraction Measurements

| |
I . 11 1 .
Objective 1: Measure and compare pencil lengths to the nearest > and 3 of an inch, and analyze the
data through line plots.
(Lesson 1)
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A STORY OF UNITS Lesson 1 m

Lesson 1

N . 11 1
Objective: Measure and compare pencil lengths to the nearest > and 5

of an inch, and analyze the data through line plots.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

I Application Problem (8 minutes)
Concept Development (31 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Compare Fractions 4.NF.2 (4 minutes)
= Decompose Fractions 4.NF.3 (4 minutes)
= Equivalent Fractions 4.NF.1 (3 minutes)

Compare Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity review prepares students for this lesson’s Concept Development.

T: (Project a tape diagram labeled as one whole and partitioned into 2 equal parts. Shade 1 of the
parts.) Say the fraction.

S: 1 half.

T:  (Write % to the right of the tape diagram. Directly below the tape diagram, project another tape
diagram partitioned into 4 equal parts. Shade 1 of the parts.) Say this fraction.
S: 1 fourth.

L1
T:  (Write >
than, less than, or equal sign to compare.

S: (Writel>1.)
27 4

%to the right of the tape diagrams.) On your personal white board, use the greater

. . . . . 1 11 11 1 1 1 2 3 3 3 2 2

Continue with the following possible suggestions: - _ — - _ -,- _ -, __-,=__ —=_ =,= _ -
2 8° 8 472 43 4" 4 6" 4 8°5 3

3 3 2 6
— _ —,and=- _ -
10 8 3 9
EUREKA Lesson 1: Measure and compare pencil lengths to the nearest %, i, and g of an 16
MATH- inch, and analyze the data through line plots.
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A STORY OF UNITS

Decompose Fractions (4 minutes)

Materials: (S) Personal white board

Lesson 1

Note: This fluency activity review prepares students for this lesson’s Concept Development.

T:  (Write a number bond with g as the whole and é as the part.) Say the whole.
S: 2 thirds.
T: Say the given part.
S:  1third.
T: Onyour personal white board, write the number
bond. Fill in the missing part.
S: (Write é as the missing part.)

T: Write an addition sentence to match the number

bond.
s 14122
3 3 3

T: Write a multiplication sentence to match the number bond.

2xl:3
33
. . . . . 1.1 21 1 1_3 1 1 1
Continue with the following possible suggestions: =+ == =, -+ -4+ —= — and -+ -+ ==
5 5 54 4 4 4 8 8 8
Equivalent Fractions (3 minutes)
L1

T: (Write E')

T: Say the fraction.

S: 1 half.

L1
T: (Write-=—.)
2 4

T: 1 halfis equal to how many fourths?

S: 2 fourths.

. . . . 1 1 2 3 3
Continue with the following possible sequence: == —,== —,-= —,== — and == —.

2 6’3 6’3 12’4 16 5 25
L1

T: (Write E')

T: Say the fraction.

S: 1 half.

12

T:  (Write E:—.)

T: 1 half, or 1 part of 2, is the same as 2 parts of what unit?

S:  Fourths.

. . . . 1. 21 22 83 9 4 16
Continue with the following possible sequence: S TEE TS TS and R
EUREKA Lesson 1: Measure and compare pencil lengths to the nearest 2, i, andéofan
MATH. inch, and analyze the data through line plots.
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A STORY OF UNITS Lesson 1 m

Application Problem (8 minutes)

The following line plot shows the growth, in inches, of 10 bean plants during their second week after

sprouting:
Bean Growth in Inches During Week Two
X X X X ll .
x X x X X x 65 Y in.
\ \ | | | | I [ [ [ | |
0 1 2 DL
1 3
d23-13
a. What is the measurement of the shortest plant? = | % - %‘
b. How many plants measure 2% inches? 2] % - %
What is the measurement of the tallest plant? | '!b' "

d.

What is the difference between the longest and shortest measurements?

Note: This Application Problem provides an opportunity for a quick, formative assessment of students’ ability

to read a customary ruler and simple line plot. Because today’s lesson is time intensive, the analysis of this
plot data is simple.

Concept Development (31 minutes)

Materials: (S) Inch ruler, Problem Set, 8%” x 1" strip of paper (with straight edges) per student

Note: Before beginning the lesson, draw three number lines, one beneath the other, on the board. The lines
should be marked 0—8 with increments of halves, fourths, and eighths, respectively. Leave plenty of room to
position the three line plots directly beneath each other. Students compare these line plots later during the

lesson.
T: Cut the strip of paper so that it is the same length as
. NOTES ON
your pencil.
s (M dcut) MULTIPLE MEANS
+ (Vieastre and ctt. OF REPRESENTATION:
T: Estimate the length of your pencil strip to the nearest :
. . . L. Use colored paper for the pencil
inch, and record your estimate on the first line in your
measurements to help students see
Problem Set. where their pencil paper aligns on the
T: If l ask you to measure your pencil strip to the nearest rulers.
half inch, what do | mean?
S: I should measure my pencil and see which half-inch or whole-inch mark is closest to the length of my
strip. = When | look at the ruler, | have to pay attention to the marks that split the inches into
2 equal parts and then look for the one that is closest to the length of my strip. = | know that | will
give a measurement that is either a whole number or a measurement with a half in it.
EUREKA Lesson 1: Measure and compare pencil lengths to the nearest 2,2 and=ofan 18
™ 2" 4 8
MATH inch, and analyze the data through line plots.
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A STORY OF UNITS Lesson 1

Discuss with students what they should do if their pencil strips are between two marks (e.g., 6 and 6%).

Remind students to round up any measurement that is more than halfway.

T:

Use your ruler to measure your strip to the nearest half inch. Record your measurement by placing
an X on the picture of the ruler in Problem 2 on your Problem Set.

Was the measurement to the nearest half inch accurate? Let’s find out. Raise your hand if your
actual length was on or very close to one of the half-inch markings on your ruler.

(Raise hands.)

It seems that most of us had to round our measurement to mark it on the sheet. Let’s record
everyone’s measurements on a line plot. As each person calls out his measurement, I'll record the
measurements on the board as you record the measurements on your Problem Set. (Poll the
students.)

A typical class line plot might look similar to the following:

T:

Class Pencil Lengths (Nearest Half Inch)

o IR X
—R % X
a—Ix R X
—_—x T
@ —x %
™
~—dx %

Which pencil measurement is the most common, or frequent, in our class? Turn and talk.

. 1. .
Answers will vary by class. In the plot above, 45 inches is most frequent.

— T

mT:

Are all of the pencils used for these measurements exactly the same length? (Point to the X’s above
. . . 1.
the most frequent data point: 4% inches on the exemplar line plot.) Are they exactly 45 inches long?

No. These measurements are to the nearest half inch. = The pencils are different sizes. We had to
round the measurement of some of them. = My partner and | had pencils that were different
lengths, but they were close to the same mark. We had to put our marks on the same place on the
sheet even though they weren’t really the same length.

Now, let’s measure our strips to the nearest quarter inch. How is measuring to the quarter inch
different from measuring to the half inch? Turn and talk.

The whole is divided into 4 equal parts instead of just 2 equal parts. = Quarter inches are smaller
than half inches. = Measuring to the nearest quarter inch gives us more choices about where to put
our X’s on the ruler.

Follow the same sequence of measuring and recording the strips to the nearest quarter inch. The line plot
might look similar to the following:

Class Pencil Lengths (Nearest Quarter Inch)

L
%
X x X X ¥ X
X XXX KX #y % XX bd
IIIII‘FI‘FIIII'IIfIIII!ITI‘IIFIIII
0 1 2 4 5 6 7 8
EUREKA Lesson 1: Measure and compare pencil lengths to the nearest 2, i, and é of an 19
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A STORY OF UNITS Lesson 1

T:

Which pencil measurement is the most frequent this time?

. -
Answers will vary by class. The most frequent above is 4Z inches.

T:

Follow a

If the length of our strips didn’t change, why is the
most frequent measurement different this time? Turn

and talk NOTES ON
- MULTIPLE MEANS
The unit on the ruler we used to measure and record OF REPRESENTATION:

was different. = The smaller units made it possible for
me to get closer to the real length of my strip. 2> |
rounded to the nearest quarter inch, so | had to move
my X to a different mark on the ruler. Other people
probably had to do the same thing.

Write math vocabulary words on
sentence strips, and display as they are
used in context (e.g., precise, accurate).

Yes, the ruler with smaller units (every quarter inch instead of every half inch) allowed us to be more
. . . . 1, .
precise with our measurement. This ruler (point to the Z-lnch plot on the board) has more fractional

units in a given length, which allows for a more precise measurement. It’s a bit like when we round
a number by hundreds or tens. Which rounded number will be closer to the actual number? Why?
Turn and talk.

When we round to the tens place, we can be closer to the actual number because we are using
smaller units.

That’s exactly what’s happening here when we measure to the nearest quarter inch versus the
nearest half inch. How did your measurements change or not change?

My first was 4 inches, but my second was closer to 4 and a quarter inches. = My first measurement
was 4 and a half inches. My second was 4 and 2 quarter inches, but that’s the same as 4 and a half
inches. & When | measured with the half-inch ruler, my first was closer to 4 inches than 3 and a half
inches, but when | measured with the fourth-inch ruler, it was closer to 3 and 3 quarter inches. This
was because it was a little closer to 3 and 3 quarter inches than 4 inches.

Our next task is to measure our strips to the nearest eighth of an inch and record our data in a third
line plot. Look at the first two line plots. What do you think the shape of the third line plot will look
like? Turn and talk.

The line plot will be flatter than the first two. = There are more choices for our measurements on
the ruler, so | think that there will be more places where there will only be one X compared to the
other line plots. = The eighth-inch ruler will show the differences between pencil lengths more than
the half-inch or fourth-inch rulers.

similar sequence for measuring and recording this line plot.

Let’s find out how accurate our measurements are. Raise your hand if your actual strip length was on
or very close to one of the eighth-inch markings on the ruler. (It is likely that many more students
raise their hands than before.)

(Raise hands.)
Work with your partner to answer Problem 5 on your Problem Set.

Recording the line plots on the board for later analysis with the class is highly recommended.

EUREKA Lesson 1: Measure and compare pencil lengths to the nearest 2, i, and é of an 20
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A STORY OF UNITS Lesson 1 m

Problem Set (10 minutes)

Students should do their personal best to complete the T— -
Problem Set within the allotted 10 minutes. Some RS R ———— 1Y
problems do not specify a method for solving. This is an
intentional reduction of scaffolding that invokes MP.5, Use

3 ro- 1 P
. Using a ruler, measure your pencil strip to the nearest 5 inch and mark the measurement with an “X

above the ruler below. Construct a line plot of your classmates’ pencil measurements.

. . X
Appropriate Tools Strategically. Students should solve 2o
these problems using the RDW approach used for LA L L = T 1
Application Problems.
3. Usinga ruler, measure your pencil strip to the nearest %inch and mark the measurement with an “X"
For some C|aSSGS, It may be appropr|ate tO mOdIfy the above the ruler below. Construct a line plot of your classmates’ pencil measurements.
assignment by specifying which problems students should
work on first. With this option, let the purposeful i} ML INEE
sequencing of the Problem Set guide your selections so |l S D AT M iy
that problems continue to be scaffolded. Balance word
. 4. Using a ruler, measure your pencilstrip to the nearest § inch and mark the measurement with an X"
problems with other problem types to ensure a range of i A CHSSRESS T A e W
practice. Consider assigning incomplete problems for
homework or at another time during the day. -
1 o e i el vl
Student Debrief (10 minutes)
Lesson Objective: Measure and compare pencil lengths to
11 1 .
the nearest > and p of an inch, and analyze the data
through line plots.
The Student Debrief is intended to invite reflection and e Bt e it des et A PR
sentence that describes haw they are different
active processing of the total lesson experience. A3 Ve lete are similar becasse Hoy all show Fik e
Ma:\u'.h:) of W Puna'l lengths were betrseern 4 € 5% inchas,
Invite students to review their solutions for the Problem W B Gne. gl e feienSheaiin, lepeanp

. . oty usually only | pencil por measmmmert | excegt for 4% « 4 1o,
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.

b, What is the difference between the measurements of the longest and shortest pencils on each of the
three line plots?

line ot 1. Tin-2%in = HEin:

line plet 20 Tin = 23 in = Y% in

Vine gt 31 TTin = 2% = YF .
€. Write a sentence describing how you could create a more precise ruler to measure your pencil strip.
Any combination of the questions below may be used to iy, Abe el weve el why Wi
lead the discussion. However, it is recommended that the measure fo M mearert T inch. We cauld Jidde
first bullet be a focus for this lesson’s discussion.

L . 1
cach T b Z equal partt ¥ measure 45 e nescest 0 inch.

=  How many of you had a pencil length that didn’t
fall directly on an inch, a half-inch, a quarter-inch,
or an eighth-inch marking?

= |f you wanted a more precise
measurement of your pencil’s length, what
could you do? (Guide students to see that
they could choose smaller fractional units.)

EUREKA Lesson 1: Measure and compare pencil lengths to the nearest 2, i, and é of an 21
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A STORY OF UNITS Lesson 1

=  When someone tells you, “My pencil is 5 and 3 quarters inches long,” is it reasonable to
assume that her pencil is exactly that long? (Guide students to see that, in practice, all
measurements are approximations, even when assuming they are exact for the sake of
calculation.)

=  How does the most frequent pencil length change with each line plot? How does the number of
each pencil length for each data point change with each line plot? Which line plot had the most
repeated lengths? Which had the fewest repeated lengths?

=  What is the effect of changing the precision of the ruler? What happens when you split the wholes
on the ruler into smaller and smaller units?

=  |f you only know the data from the second line plot, can you reconstruct the first line plot? (No. An
3. . . 1.
X at 3Z inches on the second line plot could represent a pencil as short as 35 inches or as long as

. " . . . 1 1
4 inches on the first line plot. However, if an X is on a half-inch mark—3, 35, 4, 45, etc.,—on the
second line plot, then we know that it is at the same half-inch mark on the first line plot.)
= Can the first line plot be completely reconstructed knowing only the data from the third line plot?

(Generally, no. However, more of the first line plot can be reconstructed from the third line plot
rather than the second line plot.)

= The following can accommodate high-performing students: Which points on the third line plot can
be used, and which ones cannot be used to reconstruct the first line plot?

= Which line plot contains the most accurate measurements? Why? Why are smaller units generally
more accurate?

= Are smaller units always the better choice when measuring? (Guide students to see that different
applications require varying degrees of accuracy. Smaller units allow for greater accuracy, but
greater accuracy is not always required.)

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.

EUREKA Lesson 1: Measure and compare pencil lengths to the nearest 2, i, and é of an 22
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A STORY OF UNITS

Name Date

Lesson 1 Problem Set

1. Estimate the length of your pencil to the nearest inch.

. I 1. .
2. Using a ruler, measure your pencil strip to the nearest 3 inch, and mark the measurement with an X above

the ruler below. Construct a line plot of your classmates’ pencil measurements.

. I 1. .
3. Using a ruler, measure your pencil strip to the nearest " inch, and mark the measurement with an X above

the ruler below. Construct a line plot of your classmates’ pencil measurements.

. I 1. .
4. Using a ruler, measure your pencil strip to the nearest 3 inch, and mark the measurement with an X above

the ruler below. Construct a line plot of your classmates’ pencil measurements.

rrrrrrrprrrrrrr|prrrrrrrrrrrrrrrprrrrr rr | rrr 11T

O%in
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Lesson 1:
inch, and analyze the data through line plots.
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A STORY OF UNITS Lesson 1 Problem Set m

5. Use all three of your line plots to complete the following:
a. Compare the three plots, and write one sentence that describes how the plots are alike and one
sentence that describes how they are different.

b. What is the difference between the measurements of the longest and shortest pencils on each of the
three line plots?

¢.  Write a sentence describing how you could create a more precise ruler to measure your pencil strip.
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A STORY OF UNITS Lesson 1 Exit Ticket m

Name Date

1. Draw a line plot for the following data measured in inches:

3

1
@ 2

12,22 3,22 22 23 32 331 513
2 4 4 2 4 2 2 2

2. Explain how you decided to divide your wholes into fractional parts and how you decided where your
number scale should begin and end.
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A STORY OF UNITS Lesson 1 Homework m

Name Date

A meteorologist set up rain gauges at various locations around a city and recorded the rainfall amounts in the

table below. Use the data in the table to create a line plot using % inches.

Rainfall Amount
Location (inches)
a. Which location received the most rainfall?
1
! 8
b. Which location received the least rainfall? ) E
8
3
3 4
¢.  Which rainfall measurement was the most frequent? 3
4 4
1
5 —
d. What is the total rainfall in inches? 4
1_
6 4
1
/ 8
1
8 4
9 1
1
10 3
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Mathematics Curriculum

GRADE

GRADE 5 ¢ MODULE 4

Topic B
Fractions as Division

5.NF.3
Focus Standard: 5.NF.3 Interpret a fraction as division of the numerator by the denominator (a/b = a + b). Solve
word problems involving division of whole numbers leading to answers in the form of
fractions or mixed numbers, e.g., by using visual fraction models or equations to
represent the problem. For example, interpret 3/4 as the result of dividing 3 by 4,
noting that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared equally
among 4 people each person has a share of size 3/4. If 9 people want to share a 50-
pound sack of rice equally by weight, how many pounds of rice should each person get?
Between what two whole numbers does your answer lie?
Instructional Days: 4
Coherence -Links from: G4-M5 Fraction Equivalence, Ordering, and Operations
G4-M6 Decimal Fractions
-Links to: G6-M2 Arithmetic Operations Including Division of Fractions

Topic B focuses on interpreting fractions as division. Equal sharing with area models (both concrete and
pictorial) provides students with an opportunity to understand the division of whole numbers with answers in
the form of fractions or mixed numbers (e.g., seven brownies shared by three girls, three pizzas shared by
four people). Discussion also includes an interpretation of remainders as a fraction (5.NF.3). Tape diagrams
provide a linear model of these problems. Moreover, students see that, by renaming larger units in terms of
smaller units, division resulting in a fraction is similar to whole number division.

Topic B continues as students solve real-world problems (5.NF.3) and generate story contexts for visual
models. The topic concludes with students making connections between models and equations while
reasoning about their results (e.g., between what two whole numbers does the answer lie?).

EUREKA Topic B: Fractions as Division 27
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A STORY OF UNITS Topic B m
A Teaching Sequence Toward Mastery of Fractions as Division

Objective 1: Interpret a fraction as division.
(Lessons 2-3)

Objective 2: Use tape diagrams to model fractions as division.
(Lesson 4)

Objective 3: Solve word problems involving the division of whole numbers with answers in the form of
fractions or whole numbers.
(Lesson 5)

EUREKA Topic B: Fractions as Division 28
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A STORY OF UNITS Lesson 2 m

Lesson 2

Objective: Interpret a fraction as division.

Suggested Lesson Structure

[ Application Problem (8 minutes)

B Fluency Practice (12 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Application Problem (8 minutes)

The line plot shows the number of miles run by Noland in his PE class last month, which is rounded to the
nearest quarter mile.

X
X X
X X )
| : h X X
f | | |
0 : : : :
(miles)
a. If Noland ran once a day, how many days did he run?
b. How many miles did Noland run altogether last month?
c. Look at the circled data point. The actual distance Noland ran that day was atleast _ mile and less

than mile.

Note: This Application Problem reinforces the work of the previous lesson. Part (c) provides an extension for
early finishers.

A
. He ranfor 10 days. b. (:/‘X %)+ (3x5)+(2x%) + |
=F+T+ £

— 1,4
¢. The actual distance Noland van +hat =l+lZz+1z+|

day was at least & mile  and lesc =5
than | mile. Noland ran & miles aHogether.
EUREKA Lesson 2: Interpret a fraction as division. 29
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A STORY OF UNITS Lesson 2 m

Fluency Practice (12 minutes)

= Factors of 100 4.NF.5 (2 minutes)
= Compare Fractions 4.NF.2 (4 minutes)
= Decompose Fractions 4.NF.3 (3 minutes)
= Divide with Remainders 5.NF.3 (3 minutes)

Factors of 100 (2 minutes)

Note: This fluency activity prepares students for fractions with denominators of 4, 20, 25, and 50 in Topic G.

T: (Write50x __ =100.) Say the equation, filling in the missing factor.

S: 50x2=100.
Continue with the following possible sequence: 25x _ =100,4x__ =100,20x =100, and
50x__ =100.

T: I'm going to say a factor of 100. You say the other factor that will make 100.
T: 20.
S: 5.

Continue with the following possible sequence: 25, 50, 5, 10, and 4.
Compare Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews concepts from Grade 4 and Grade 5 Module 3.

T: (Project a tape diagram partitioned into 2 equal parts.
Shade 1 of the parts.) Say the fraction.

S 1half NOTES ON
et ) MULTIPLE MEANS
T:  (Write Sto the right of the tape diagram. Directly OF REPRESENTATION:
below the first tape diagram, project another tape For English language learners or
diagram partitioned into 4 equal parts. Shade 3 of the students who must review the relative
parts.) Say this fraction. size of fractional units, folding square
] paper into various units of halves,
St 3fourths. thirds, fourths, and eighths can be
T:  What’s a common unit that we could use to compare beneficial. Allow students time to fold,
these fractions? cut, label, and compare the units in
S:  Fourths. > Eighths. > Twelfths. relation to the whole and each other.
L1 3
T: Let’s use fourths. (Below the tape, write > " and
3 . o
" Z') On your personal white board, write in the unknown numerator and a greater than or less
than symbol.
EUREKA Lesson 2: Interpret a fraction as division. 30
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A STORY OF UNITS Lesson 2

S: (Write3<3.)
4 4

. . . . 1 3 5 15 3 3 7
Continue with, and compare, the following possible sequence: 3 and 5’3 and >3 and 7 and " and 5

Decompose Fractions (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews concepts from Grade 4 and Grade 5 Module 3.
T:  (Write a number bond with S as the whole and 3 missing parts.) On your personal white board,
break apart 3 fifths into unit fractions.
S: (Write § for each missing part.)

T: Say the multiplication equation for this bond.

3xl:3

5 5
. . . . 2 3 5
Continue with the following possible sequence: 3 1o and .

Divide with Remainders (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for this lesson’s Concept Development.

T: (Write8+2=___ ) Saythe quotient.
S: 4.

T: Say the remainder.

S: Thereisn’tone. = 0.

T: (Write9+2=___.) Quotient?

S: 4.

T: Remainder?

S: 1.

Continue with the following possible sequence: 25+5,27+5,9+3,10+3,16+4,19+4,12 +6, and
11+6.

EUREKA Lesson 2: Interpret a fraction as division. 31
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A STORY OF UNITS

Concept Development (30 minutes)

Materials: (S) Personal white board, 15 square pieces of paper per pair of students
Problem 1
232
1+2
1+3
2+3
T: Imagine we have 2 crackers. Use two pieces of your paper to represent

S 49

v

e I I O 4

the crackers. Share the crackers equally between 2 people.

(Distribute 1 cracker per person.)

How many crackers did each person get?

1 cracker.

Say a division sentence that tells what you just did with the crackers.
2+2=1.

I'll record that with a drawing. (Draw the 2 + 2 = 1 image on the board.)

Now, imagine that there is only 1 cracker to share between 2 people.
Use your paper and scissors to show how you would share the cracker.

(Cut the paper into halves.)
How much will each person get?
1 half of a cracker.

Work with your partner to write a number sentence that shows how you
shared the cracker equally.

1+2=2 >2+2=2 > 2halves+ 2 =1 half.
I'll record your thinking on the board with another drawing. (Draw the
1 + 2 model, and write the number sentence beneath it.)

Repeat this sequence with 1 + 3.

T:

(Point to both division sentences on the board.) Look at these two
number sentences. What do you notice? Turn and talk.

Both problems start with 1 whole, but it gets divided into 2 parts in the
first problem and 3 parts in the second one. = | noticed that both of the
answers are fractions, and the fractions have the same digits in them as
the division expressions. = When you share the same size whole with

2 people, you get more than when you share it with 3 people. = The
fraction looks a lot like the division expression, but it’s the amount that
each person receives out of the whole.

EUREKA Lesson 2: Interpret a fraction as division.
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2x2=1

LL

0
)

<t

.
2=7

2hdves+ 2= Lhalf

I

MY
3

l—\\‘jzs;

3thirde ~3=IHhind
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A STORY OF UNITS Lesson 2

T: (Point to the number sentences.) We can write the division expression as a fraction. 1 divided by 2
is the same as 1 half. 1 divided by 3 is the same as 1 third.
T: Let’s consider sharing 2 crackers with 3 people.
Thinking about 1 divided by 3, how much do you think NOTES ON
each person would receive? Turn and talk. MULTIPLE MEANS
S: It's double the amount of crackers shared with the OF EXPRESSION:
same number of people. Each person should receive Students with fine motor deficits may
twice as much as before, so they should receive find the folding and cutting of the
2 thirds. = The division sentence can be written concrete materials difficult. Consider
similarly to a fraction, so 2 divided by 3 would be the allowing them to serve as reporters for
same as 2 thirds. their learning groups to share the
T: Use your materials to show how you would share Ul ESCIE LS I
. virtual manipulatives.
2 crackers with 3 people.
S: (Work.)
Problem 2
32
T: Now, let’s take 3 crackers and share them equally with . 32 \
2 people. (Draw 3 squares on the board. Underneath the 3<2=7=lz
squares, draw 2 circles to represent the portion each person & holves 2= 3 halves
receives.) Turn and talk about how you can share these 3
crackers. Use your materials to show your thinking. —r
S: I have 3 crackers, so | can give 1 whole cracker to both }
people. Then, I'll just have to split the third cracker into !
halves and share it. = Since there are 2 people, we could
cut each cracker into 2 parts and then share them equally @
that way.
T: Let'srecord these ideas by drawing. We have 3 crackers.
| heard someone say that there is enough for each person to
receive a whole cracker. Draw a whole cracker in each circle.
S:  (Draw.) Iz g
T: How many crackers remain?
S: 1 cracker.
T:  What must we do with the remaining cracker if we want to
continue sharing equally?
S: Divide it into 2 equal parts. = Split it in half. 3 v
T: How many halves will each person receive? 2" Iz
S: 1 half.
T: Record that by drawing one-half of the cracker within each circle. How many crackers did each
person receive?
S: 1land % crackers.
EUREKA Lesson 2: Interpret a fraction as division. 33
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A STORY OF UNITS Lesson 2

T (Write3+2=1 L beneath the drawing.) How many halves are in 1 and 3
2 e
1 half? ‘
S: 3 halves. --- {-{—‘}gf
T:  (Write % next to the equation.) | noticed that some of you cut the crackers 3% 7
into 2 equal parts before you began sharing. Let’s draw that way of sharing. = bholves +2
(Redraw 3 wholes. Divide them into halves horizontally.) How many halves \
were in 3 crackers? = 3 halles
6 halves.
T: What’s 6 halves divided by 2? Draw it.
(Draw.) 3 halves.
Problem 3
4=2
5+2
T: Imagine 4 crackers shared with 2 people. How many would each
person receive?
2 crackers.
T: (Write4 +2 =2 onthe board.) Let’s now imagine that all four
crackers are different flavors, and both people would like to taste
all of the flavors. How could we share the crackers equally to make
that possible? Turn and talk.
S:  To be sure everyone got a taste of all 4 crackers, we would need to split all of the crackers in half first
and then share.
How many halves would we have to share in all? How many would each person get?
S: 8 halvesinall. Each person would receive 4 halves.
T: Let merecord that. (Write 8 halves + 2 = 4 halves.) Although e
the crackers were shared in units of one-half, what is the 5%2=z=2%
total amount of crackers each person receives? lohalves - 2= 5 hves

S:

5
e —
Follow the sequence above to discuss 5 + 2 using 5 crackers of the } ] 1 l J
same flavor, followed by 5 differently flavored crackers. Discuss the -
two ways of sharing. Y
. (Point to the division equations that have been recorded.) - Dlj
Look at all the division problems we just solved. Talk to your '
%‘___/

T

2 whole crackers.

neighbor about the patterns you see in the quotients. 2% il
S:  The numbers in the problems are the same as the numbers m
in the quotients. = The division expressions can be written DDDB DDDD
as fractions with the same digits. = The numerators are the
wholes that we shared. The denominators show how many jgg’/
EUREKA Lesson 2: Interpret a fraction as division. 34
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A STORY OF UNITS Lesson 2 m

equal parts we made. = The numerators are like the dividends, and the denominators are like the
divisors. = Even the division symbol looks like a fraction. The dot on top could be a numerator, and
the dot on the bottom could be a denominator.

T: Will this always be true? Let’s test a few. Since 1 divided by 4 equals 1 fourth, what is 1 divided by

3 divided by 10.
3 hundredths?
3 divided by 100.

5?
S: 1 fifth.
T (Write1+5=2) Whatis1+7?
S:  1seventh.
T: 3divided by 7?
S: 3 sevenths.
T: Let’s try expressing fractions as division. Say a division expression that is equal to 3 eighths.
S:  3divided by 8.
T: 3tenths?
S:
T:
S:

Problem Set (10 minutes)

Students should do their personal best to complete the

Problem Set within the allotted 10 minutes. For some Name Mf'yfr oste
classes, it may be appropriate to modify the assignment By | * sai i e ooyt o
specifying which problems they work on first. Some o 1es=sfithss5=1nh=d
problems do not specify a method for solving. Students |
. e e 9
should solve these problems using the RDW approach
used for Application Problems.
o~
z
Student Debrief (10 minutes) o0 =12 fourthe % 4 =3 foucths =

Lesson Objective: Interpret a fraction as division.

=
=

The Student Debrief is intended to invite reflection and ¥
active processing of the total lesson experience. ¢ 80t = 2 furths 2 = 6 furths === 1L

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

EUREKA Lesson 2: Interpret a fraction as division. 35
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A STORY OF UNITS

Lesson 2

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

What did you notice about Problems 4(a) and
(b)? What were the wholes, or dividends, and
what were the divisors?

What was your strategy to solve Problem 1(c)?

What pattern did you notice between 1(b) and
(c)? What was the relationship between the size
of the dividends and quotients?

Discuss the division sentence for Problem 2.
What number is the whole, and what number is
the divisor? How is the division sentence
different from 2 + 3?

Explain to your partner the two sharing
approaches in Problem 3. (The first approach is
to give each girl 2 wholes and then partition the
remaining bars. The second approach is to
partition all 7 bars, 21 thirds, and share the thirds
equally.) When might one approach be more
appropriate? (If the cereal bars were different
flavors, and each person wanted to try each
flavor.)

True or false? Dividing by 2 is the same as

multiplying by % (If needed, revisit the fact that

3:2=2=3x1)
2 2

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.

EUREKA

Lesson 2: Interpret a fraction as division.

MATH

2. Draw toshow how 2 children can equally share 3 cookies, Write an equation and express your answer as

a fraction. 4
f___i_\__\ 33226 hdvec $ 22 3 halues
T -
i z e
: ! \ H
1 3 | r
' -
.J } 1 =]z
S 2
AT = Each child gets 1% cookies.
3. Carly and Ginz read the following problem in their math class.
Seven cereal ors were shtred equaiy by 3 chifdren. How much did each child receive?
Carly and Gina solva the problem differemtly. Carly gives each child 2 whole cereal bars and then divides
the remaining cereal bar between the 3 chifdren. Gine divides ali the cereal bars into thirds and shares
the thirds ecually among the 3 children
a. Miustrate both girls’ solutions
Carly: Gina:
ALY 7 7
o [ 4 R 3 0
- THirds
=d_ok
323
L
23

b, Explain why they are both right.

Bath girls are. right . They wad different sittesiesto save the
division Sroblem and shill ended up with Hhe Same answer,
7332 F a2 (hats what Girly did)
1532 21 s 53 = Tt (Fhat’ vhat Gina 3d.)
=%=2%

4 Fillin the blanks to make true number sentences.

15 1}

2 2032 b 15+8=
-3 1548 =
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A STORY OF UNITS Lesson 2 Problem Set m

Name Date

1. Draw a picture to show the division. Write a division expression using unit form. Then, express your
answer as a fraction. The first one is partially done for you.

a. 1+5=5fifths+5=1fifth=§

EUREKA Lesson 2: Interpret a fraction as division. 37
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A STORY OF UNITS Lesson 2 Problem Set m

2. Draw to show how 2 children can equally share 3 cookies. Write an equation, and express your answer as

a fraction.

3. Carly and Gina read the following problem in their math class:
Seven cereal bars were shared equally by 3 children. How much did each child receive?

Carly and Gina solve the problem differently. Carly gives each child 2 whole cereal bars and then divides
the remaining cereal bar among the 3 children. Gina divides all the cereal bars into thirds and shares the

thirds equally among the 3 children.

a. lllustrate both girls’ solutions.

b. Explain why they are both right.

EUREKA Lesson 2: Interpret a fraction as division. 38
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A STORY OF UNITS Lesson 2 Problem Set m

4. Fill in the blanks to make true number sentences.

a. 2+3="" b. 15+8=" c. 11+4=—"
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Lesson 2 Exit Ticket m

A STORY OF UNITS

Name Date
1. Draw a picture that shows the division expression. Then, write an equation and solve.
a. 3+9 b. 4+3
2. Fillin the blanks to make true number sentences.
7 2
a. 21+8=— b. -= + c. 4+9="—" d 1-= +
4 7

EUREKA Lesson 2: Interpret a fraction as division.
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A STORY OF UNITS Lesson 2 Homework m

Name Date

1. Draw a picture to show the division. Express your answer as a fraction.

a. 1+4
b. 3+5
c. 7+4

2. Using a picture, show how six people could share four sandwiches. Then, write an equation and solve.

EUREKA Lesson 2: Interpret a fraction as division. 41
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A STORY OF UNITS Lesson 2 Homework m

3. Fill in the blanks to make true number sentences.

a. 2+7="—" b.39+5=" c. 13+3=—"
d. 2= + e. 2o + £ 13- -
5 28
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A STORY OF UNITS

Lesson 3

Objective: Interpret a fraction as division.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Convert to Hundredths 4.NF.5
= Compare Fractions 4.NF.2

= Fractions as Division 5.NF.3

Write Fractions as Decimals 4.NF.5

Convert to Hundredths (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for decimal fractions later in the module.

(3 minutes)
(4 minutes)
(3 minutes)

(2 minutes)

T: I'll say a factor, and then you’ll say the factor you need to multiply it by to get 100. 50.

S: 2.

Continue with the following possible sequence: 25, 20, and 4.

T:  (Write % = E') How many fours are in 1007?
S: 25.

T: Write the equivalent fraction.

S:  (Write % = 12750.)

. . . . 3
Continue with the following possible sequence: 2100 =

100’ 50
2
25 100’
EUREKA Lesson 3: Interpret a fraction as division.
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A STORY OF UNITS

Compare Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews concepts from Grade 4 and Grade 5 Module 3.

Lesson 3

L1 1 . .
T:  (Write 5_3.) Compare these fractions, and write a greater than or less than symbol.

S:  (Write i 1.)
2 6

T:  Why is this true?

S:  Both have 1 unit, but halves are larger than sixths.

. . . . 2 1 3 3 2 9 5 5
Continue with the following possible sequence: 3 and E,Zand 3 —and 5 and gand =

5

Students should be able to reason about these comparisons without the need for common units. Reasoning,
such as greater or less than half or the same number of different sized units, should be the focus.

Fractions as Division (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 2 content.

T: (Write 1 +3.) Write a complete number sentence using the expression.

S (Writel+3= g.)

Continue with the following possible sequence: 1+4and 2 + 3.

T: (Write 5+ 2.) Write a complete number sentence using the expression.

s: (Write5+2:§or5+2:2%.)

Continue with the following possible sequence: 13 +5,7 +6, and 17 + 4.

T:  (Write g.) Say the fraction.

4 thirds.

S
T: Write a complete number sentence using the fraction.
S

(Write4+3=§or4+3=1§.)

23 32

. . . . 13
Continue with the following possible sequence: > 7 and —.

4’ 5

Write Fractions as Decimals (2 minutes)

Note: This fluency activity prepares students for fractions with denominators of 4, 20, 25, and 50 in Topic G.

T: (Write %.) Say the fraction.

S: 1tenth.

T: Say it asadecimal.

EUREKA
MATH

Lesson 3: Interpret a fraction as division.
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A STORY OF UNITS

S:  Zero point one.

. . . . 2 7 5
Continue with the following possible sequence: —,—,—,—, an
10’10’10’ 10
T: (Write0.1= .) Write the decimal as a fraction.

S: (Write0.1=—)
10

Lesson 3

9
10°

Continue with the following possible sequence: 0.2, 0.4, 0.8, and 0.6.

Application Problem (5 minutes)

Hudson is choosing a seat in art class. He scans the room and
sees a 4-person table with 1 bucket of art supplies, a 6-person
table with 2 buckets of supplies, and a 5-person table with 2
buckets of supplies. Which table should Hudson choose if he
wants the largest share of art supplies? Support your answer
with pictures.

Note: Students must first use division to see which
fractional portion of art supplies is available at each table.
Then, students compare the fractions and determine which
one represents the largest value.

Concept Development (33 minutes)

Materials: (S) Personal white board

Problem 1

A baker poured 4 kilograms of oats equally into 3 bags. What is
the weight of each bag of oats?

T: Inour story, which operation is needed to find the
weight of each bag of oats?

S:  Division.

T: Turn and discuss with your partner how you know, as
well as what the division expression would be.

S: When you share equally, it means taking what you
have and dividing it into equal groups. = The total is
4 kilograms of oats being divided into 3 bags, so the
division expression is 4 divided by 3. = The whole is 4,
and the divisor is 3.
Say the division expression.

S: 4+3.

EUREKA Lesson 3: Interpret a fraction as division.
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A STORY OF UNITS Lesson 3

T: (Write 4 + 3, and draw 4 squares on the board.) Let’s represent the kilograms with squares like we
did yesterday. Squares are easier to cut into equal shares than circles.

T: Turn and talk about how you’ll share the 4 kilograms of oats equally in 3 bags. Draw a picture to
show your thinking.

S:  Every bag will get a whole kilogram of oats, and then we will split the last kilogram equally into
3 thirds to share. So, each bag gets a whole kilogram and one-third of another one. = | can cut all
4 kilograms into thirds and then split them into the 3 bags. Each bag will get 4 thirds of a kilogram.
- | know the answer is 4 over 3, or 4 thirds, because that is just another way to write 4 divided by 3.

T: As we saw yesterday, there are two ways of dividing the oats. Let me record your approaches.
(Draw the approaches on the board and restate.) Let’s say the division sentence with the quotient.

S: 4+3=4thirds. 2 4+3=1and 1 third.
(Point to the diagram on the board.) When we cut them all into thirds, how many thirds were there

to share?
S: 12 thirds.
T: Say the division sentence in unit form, starting with 12 thirds.
S: 12 thirds + 3 = 4 thirds.
T:  (Write 12 thirds + 3 = 4 thirds on the board.) What is 4 thirds as a mixed number?
S:  1and 1 third.
T: (Write the algorithm on the board.) Let’s show how we 1 !
divided the oats using the division algorithm. ~ I 3 _dﬁ,b 23X IB'
T: How many groups of 3 can | make with 4 kilograms? 3 L" 1 \ |
S: 1 group of three. _:___3__ :l-.3-+1.-3‘+l§
T: (Record 1in the quotient.) What’s 1 group of three? | _3+_§_
s: 3. -3
T: (Record 3 under 4.) How many whole kilograms are left =
to share?
st 1. Each b% of cats wegk; = Kilogram.
T: What did we do with this last kilogram? Turn and

discuss with your partner.

S:  This one remaining kilogram was split into 3 equal parts to continue sharing it. = | had to split the
last kilogram into thirds to share it equally. = The quotient is 1 whole kilogram, and the remainder
is 1. = The quotient is 1 whole kilogram and 1 third kilogram. = Each of the 3 bags gets 1 and 1
third kilogram of oats.

T: Let’srecord what you said. (Point to the remainder of 1.) This remainder is 1 kilogram. To keep
sharing it, we split it into 3 parts (point to the divisor), so each bag gets 1 third. I'll write 1 third next

to the 1 in the quotient. (Write % next to the quotient of 1.)
T: Use the quotient to answer the question.
Each bag of oats weighs 1% kilograms.

T: Let’s check our answer. How can we know if we put the right amount of oats in each bag?

EUREKA Lesson 3: Interpret a fraction as division. 46
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A STORY OF UNITS Lesson 3

S:  We can total up the 3 parts that we put into each bag when we divided the kilograms. = The total
should be the same as our original whole. = The sum of the equal parts should be the same as our
dividend.

T: We have 3 groups of 1;. Say the multiplication expression.

S 3x13

T: Express 3 copies of 1% using repeated addition.

S: 13 +13+15

T: Isthe total the same number of kilograms we had before we shared?

S: The total is 4 kilograms. = It is the same as our whole before we shared. = 3 ones plus 3 thirds is 3
plus 1. That’s 4.

T: We've seen more than one way to write down how to share 4 kilograms in 3 bags. Why is the
qguotient the same using the algorithm?

S:  The same thing is happening to the oats. It is being divided into 3 parts. > We are just using
another way to write it.

T: Let’s use different strategies in our next problem as well.

Problem 2
If the baker doubles the number of kilograms of oats to be poured g+ 3- —23
equally into 3 bags, what is the weight of each bag of oats?

N . 2hHhirds 3= @ thinds

T: What’s the whole in this problem? Turn and share with your 2
partner. — —A —

S: 4d9ub|ed is 8. 94time52.is 8. = The baker now has DDDDDD..
8 kilograms of oats to pour into 3 bags.

T: Say the whole.

S: 8.

T: Say the divisor. D D D DD

5. 3. DD UD 10

T: Say the division expression for this problem.

S: 8+3.

T: Compare this expression with the one we just completed.

What do you notice? UDU UUD DDU

S:  The whole is twice as much as the problem before. - The
number of shares is the same. UDD UDU UUD

T: Using that insight, make a prediction about the quotient of
this problem. _sgzz_;_
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A STORY OF UNITS Lesson 3

Since the whole is twice as much shared with the same number 2"‘ dﬁk’ 3)(232-

of bags, then the answer should be twice as much as the answer 3} 8 2 .2 a2
to the last problem. = Two times 4 thirds is equal to 8 thirds. _6 :23"'23""23

- The answer should be double. So, it should be 1§+ 1§, and 2 -_—6-}--36-

that is 2=. =4 +2

Work with your partner to solve, and confirm the predictions you =§

made. Each partner should use a different strategy for sharing .

the kilograms and draw a picture of his thinking. Then, work Each baé gf oaks weiﬁhg 23 K}@mms.

together to solve using the standard algorithm.

Circulate as students work.

T: How many kilograms are in each bag this time? Whisper and tell your partner.
S:  Each bag gets 2 whole kilograms and § of another one. = Each bag gets a third of each kilogram,
which would be 8 thirds. = 8 thirds is the same as 2% kilograms.
T: If we split all of the kilograms into thirds before we share, how many thirds are in all 8 kilograms?
S: 24 thirds.
T: Say the division sentence in unit form.
S: 24 thirds + 3 = 8 thirds. NOTES ON
T: (Set up the standard algorithm on the board, and solve MULTIPLE MEANS
it together.) The quotient is 2 wholes and 2 thirds. OF REPRESENTATION:
Use the quotient to answer the question. For students who need the support of
te materials, continue t
S:  Each bag of oats weighs 2 2 kilograms. conerete mareria’s, ontinue fo tse
3 square paper and scissors to represent
T: Let’s check it now. Say the addition sentence for the equal shares, as well as the
2 pictorial and abstract representations.
3 groups of 2 T
s: 2242242%=3
3 3 3
T: So,8+3= 22. How does this quotient compare to our predictions?
S:  This answer is what we thought it would be. = It was double the last quotient, which is what we
predicted.
T: Great. Now, let’s change our whole one more time and see
how it affects the quotient. v b ]
d 6x3=3 =53
Problem 3 i |
. . 3, Chglg: 3X53
If the baker doubles the number of kilograms of oats again, and they are 314 | | |
poured equally into 3 bags, what is the weight of each bag of oats? <15 =5§ +5§ +5§’
Repeat the process used in Problem 2. When predicting the quotient l =I5 +2
. s 3
for Problem 3, ensure students notice that, this time, the baker has four =14

times the amount of oats as Problem 1 and twice as much as Problem 2.
This is important for the scaling interpretation of multiplication.

Each baé of oatks weighs 5% Kil%rams.
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A STORY OF UNITS Lesson 3 m

The closing extension of the dialogue, in which students realize the efficiency of the algorithm, is detailed
below.
T: Say the division expression for this problem.
S: 16+3.
T: Say the answer as a fraction greater than 1.
S: 16 thirds.
T: Which strategy would be easier to use for solving this problem? Draw out 16 wholes to split into
3 groups, or use the standard algorithm? Turn and discuss with a partner.

S:  (Share.)
T: Solve this problem independently using the standard algorithm. If you want, you may also draw.
S: (Work.)
T: Let’s solve using the standard algorithm. (Set up the standard algorithm, and solve it on the board.)
What is 16 thirds as a mixed number?

St 52,

3
T: Use the quotient to answer the question. NOTES ON
S:  Each bag of oats weighs 5 £ kilograms. MULTIPLE MEANS

3 OF REPRESENTATION:

T: Let’s check with repeated addition. Say the entire

Fractions are generally represented in
student materials by equation editing
S 51 + 51 + 51 -16. software using a horizontal line to

3 3 3 separate the numerator from the

addition sentence.

1 . . . 3 .
T: So0,16+3=5 e How does this quotient compare to denominator (e.g., <). However, it may
be wise to expose students to other

our predictions? : !
formats of notating fractions, such as

S:  This answer is what we thought it would be. = It was formats that use a diagonal line to
quadruple the first quotient. > We were right; it was separate the numerator from the
twice as much as the last quotient. denominator (e.g., 3/s).

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.
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A STORY OF UNITS

Student Debrief (10 minutes)

Lesson Objective: Interpret a fraction as division.

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

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

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

=  What pattern did you notice between Problems
1(b) and 1(c)? Look at the whole and divisor.
Is 3 halves greater than, less than, or equal to
6 fourths? What about the answers?

=  What’s the relationship between the answers for
Problems 2(a) and 2(b)? Explain it to your
partner. (Students should note that Problem
2(b) is four times as much as 2(a).) Canyou
generate a problem where the answer is the
same as Problem 2(a) or the same as 2(b)?

= Explain to your partner how you solved Problem
3(a). Why do we need one more warming box
than the actual quotient?

=  We expressed our remainders today as fractions.
Compare this with the way we expressed our
remainders as decimals in Module 2. How is it
similar? How is it different?

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 3: Interpret a fraction as division.
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name _Meyer Date
1. Fillin the chart. The first one is done for you.
Standard Algorithm
Division Improper Mixed
Expression | UnitForms Piie | wumpen | (wee your answer in whole numbers and
fractional units. Then check.)
11 Check
a[s axala1deriaien)
fourths + 4 :
» 20 fourths g i 4 it
a 2 - s
=5 fourths 4 4 1 s
=4+1
=5
| =5
z
e L 4
6 havest2 | 3 23 2xlz=lTr\z
= =z 1
b. 3:2 2 1= -2 _ z=
=3 halves T 22w
=2+l
=3
2
15 .1
G
6.y 24 fourths + 4 L l—';_ i T [EREMERT
¢ 27 s tourths 't 2z =yt
=4z
=6
i
23 q y
; 2[5 1.9i,,4
Oholves 3 2 2x25:23242%
5 g1 A o
42 el 2 2 i =4%
- del
=5

L

A principal evenly distributes 6 reams of copy paper to 8 ifth grade teachers.
2. How many reams of paper does each fifth grade teacher receive? Explain how you know using
pictures, words and/or numbers.

6 reams divided mongst B Feochers.

630 = E.d 3
. [ Each +eacher qets T reans of pager

b. I there were twice as many reams of paper and half as many teachers, how would the amount each
teacher receives change? Explain how you know using pictures, words and/or numbers.

breams x2 = (2 veams
B teadnens 322 Y Yeachers )

Bod teacher qebr 3 reams of pager. @

Acateref has prepared 16 trays of hot food for an event. The trays are placed in warming boxes for
delivery. Each box can hold 5 trays of food.

w

2. How many warming boxes are necessary for delivery if the caterer wants to use as few boxes as
possible? Explain how you know.

L
Lty @il requive 3F wacoung baves.
Whidh means thok 3 borec could ke

b Froys i grugs of 5
(3 e

Wss = 2 = 3%
But e coberer will need Y boxes,

b. Ifthe caterer fills a box completely before filling the next box, what fraction of the last box will be
empty?

3% Lores used

I >

The lack box wll Lo emhy.

12 #4 = 48Fourtng 34 = [2Fourtis

foll € Mol YW Loy w..ouf M{‘Juu— 1 *“‘J'
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A STORY OF UNITS Lesson 3 Problem Set m

Name Date

1. Fillin the chart. The first one is done for you.

Divisi I — Standard Algorithm
ivision . mproper ixe . .
Expression Unit Forms Fraction | Numbers (w"tef‘rl::tr' c?::rven:'tlz V:_:‘:: :r:lef:l??fs and
i units. .
1 % Check
4 | 5 R T I [
_ 4><14 14+14+14+14
20 fourths + 4 c . 4
a. 5+4 - 1- a4+l
=5 fourths 4 4 1 4
=4+1
=5
___ bhalves+2
b. 3+2 1=
=___ halves
4 | 6
24 fourths + 4
c.
=6 fourths
5
d 5+2 — 2=
2
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A STORY OF UNITS Lesson 3 Problem Set m

2. Aprincipal evenly distributes 6 reams of copy paper to 8 fifth-grade teachers.

a. How many reams of paper does each fifth-grade teacher receive? Explain how you know using
pictures, words, or numbers.

b. If there were twice as many reams of paper and half as many teachers, how would the amount each
teacher receives change? Explain how you know using pictures, words, or numbers.

3. Acaterer has prepared 16 trays of hot food for an event. The trays are placed in warming boxes for
delivery. Each box can hold 5 trays of food.

a. How many warming boxes are necessary for delivery if the caterer wants to use as few boxes as
possible? Explain how you know.

b. If the caterer fills a box completely before filling the next box, what fraction of the last box will be
empty?

EUREKA Lesson 3: Interpret a fraction as division. 52
MATH

This work is derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
G5-M4-TE-1.3.0-05.2015


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

A STORY OF UNITS Lesson 3 Exit Ticket m

Name Date

A baker made 9 cupcakes, each a different type. Four people want to share them equally. How many

cupcakes will each person get?

Fill in the chart to show how to solve the problem.

Division . Fractions and .
Unit Forms Standard Algorithm

Expression Mixed numbers

Draw to show your thinking:
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A STORY OF UNITS

Name

1. Fillin the chart. The first one is done for you.

Lesson 3 Homework m

Date

Standard Algorithm
Division Unit F Improper Mixed ) )
Expression nit Forms EraCtNS N (Write your answer in whole numbers
and fractional units. Then check.)
1 % Check
1 1 1 1
| 3x1=-=1=-4+1-+1-
12 thirds + 3 . 314 3 3 3 3
-3
a. 4+3 = 1z =343
= 4 thirds 3 1 3
=3+1
=4
__ fifths+5
b. _ + 1-
=__ fifths
2 | 7
___halves+2
c.
= halves
7
d 7+4 Z
4
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