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Welcome to Reveal Math

We are excited to share with you the Reveal Math program.

In developing Reveal Math, we had a clear vision for elementary math instruction.
It was important that the program we developed incorporated key findings from
recent research on best practices in math instruction. It was also important that
the program reflect an emphasis on building students’ social and emotional
competencies as well ensuring their academic growth.

We also thought extensively about your needs teaching math and your
expectations for a high-quality math curriculum. It was important to us that the
program provide flexibility in instructional and implementation options to meet
the range of instructional settings and the range of learners.

We were purposeful about the organization of concepts and the scope and
sequence to make sure students build deep conceptual understanding and
develop proficiency with essential concepts and skills.

We are confident that Reveal Math incorporates all these goals.

« The lesson model offers two instructional options for each lesson: a guided
exploration that is teacher-guided and an activity-based exploration that
has students exploring concepts through small group activities and drawing
generalizations and understanding from the activities.

- The lesson model incorporates an initial sense-making activity that builds
students’ proficiency with problem solving. By focusing systematically on
sense-making, students develop and refine not just their observation and
questioning skills, but the foundation for mathematical modeling.

- Both instructional options focus on fostering mathematical language and rich
mathematical discourse by including probing questions and prompts.

« The Math is... unit builds student agency for mathematics. Students consider
their strengths in mathematics, the thinking habits of proficient “doers of
mathematics,” and the classroom norms that are important to a productive
learning environment.

« The scope and sequence reflects the learning progressions recommended by
leading mathematicians and mathematics educators. It emphasizes developing
deep understanding of the grade-level concepts and fluency with skills, while
also providing rich opportunities to apply concepts to solve problems.

Thank you for using Reveal Math.
The Reveal Math author team




The Reveal Math pythorship

McGraw Hill’s Learning Scientists teamed up with expert authors to create a
program guided by validated academic research and classroom best practices.
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Authority on the development of
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Advocate for student ideas and
student thinking that foster strong
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of student knowledge.
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UNIT 8 PLANNER

Divide Decimals

PACING: 10 days

LESSON

Unit Opener ot Lemonade Stand Explore division of whole numbers by decimals using informal strategies.

MATH OBJECTIVE

LANGUAGE OBJECTIVE

SOCIAL AND EMOTIONAL
LEARNING OBJECTIVE

8-1

8-3

Division Patterns
with Decimals and
Powers of 10

Estimate Quotients
of Decimals

Represent Division of
Decimals by a Whole
Number

Divide Decimals
by Whole Numbers

Divide Whole

Students use place-value patterns to
determine the quotient of a decimal
divided by a power of 10.

Students use the relationship between
place-value positions to explain patterns
when dividing decimals by powers of 10.

Students estimate quotients of decimals
using the same strategies used to
estimate quotients of whole numbers.
Students use estimated quotients to make
predictions about a calculated solution.
Students use estimated quotients to
assess the reasonableness of a

calculated solution.

Students represent division of decimals
with equal sharing or equal grouping.

Students talk about place-value
patterns when dividing decimals by
powers of 10 while answering

Wh- questions and using the term
shift.

Students discuss estimating the
quotients of decimals while
answering Wh- and Yes/No
questions and using terms such as
could and would.

Students discuss how to divide
decimals by whole numbers while
answering Wh- questions and using
the modal might.

Students use place-value understanding Students explain how to divide a
and equivalent representations to divide decimal by a whole number by

a decimal by a whole number.

Students use decimal grids to represent

Numbers by Decimals and solve a division equation.

Divide Decimals
by Decimals

Students multiply by a power of 10 to
write an equivalent expression with
a whole-number divisor to solve a
division equation.

Students multiply the dividend and

the divisor by a power of 10 to write

an equivalent equation contining whole
numbers to solve a division equation.

answering multiple How questions
using can.

Students discuss finding quotients
of whole numbers using division
grids and powers of 10, answering
How and Why.

Students discuss multiple strategies
to find quotients of decimals while
answering Wh- questions.

Math Probe Decimal Division Select the correct quotient for division with a decimal dividend and divisor.

Students determine the strategies
and analyses necessary to make
informed decisions when
engaging in mathematical
practices.

Students practice strategies for
persisting at a mathematical task,
such as setting a small goal or
setting timers for remaining
focused.

Students engage in active
listening and work collaboratively
with a partner to complete
mathematical tasks.

Students identify and discuss the
emotions experienced during
math learning.

Students recognize and work to
understand the emotions of
others and practice empathetic
responses.

Students set learning goals and
initiate work on tasks to
accomplish their goals.

Fluency Practice
Unit Review

Unit Assessment
Performance Task

Unit 8 - Divide Decimals



FOCUS QUESTION:

What strategies can | use
to divide decimals?

LESSON  KEY VOCABULARY MATERIALS TO GATHER RIGOR FOCUS STANDARD
Math Terms Academic Terms
81 power of 10 expand « base-ten blocks Conceptual 5.NBT.A.2
reflect - calculators Understanding,
suggest - hundred grids Procedural Skill
and Fluency
8-2 dividend negate « calculator Conceptual 5.NBT.B.7
divisor variation - number cubes Understanding,
estimate Procedural Skill
quotient and Fluency
8-3 decimal analyze « bills and coins « Tenths and Hundredths Conceptual 5.NBT.B.7
dividend suggest manipulatives Representations Teaching  Understanding,
divisor « index cards Resource Procedural Skill
and Fluency
8-4 dividend infer - number cubes Conceptual 5.NBT.B.7
divisor transition Understanding,
place value Procedural Skill
quotient and Fluency
8-5 dividend reflect + 10 X 10 Grids Teaching Conceptual 5.NBT.B.7
divisor address Resource Understanding,
power of 10 Procedural Skill
quotient and Fluency
8-6 dividend advantage « Tenths and Hundredths Conceptual 5.NBT.B.7
divisor assert Representations Understanding,
partial quotients disadvantage Procedural Skill
power of 10 and Fluency
quotient

Unit Planner 1B



Unit Overview

Focus

Dividing Decimals

Dividing by a (positive) decimal less than 1is not always intuitive. When
children first learn about the effect of each operation, they see that
addition and multiplication have answers that are generally greater than
the first addend or factor, whereas subtraction and division generally have
answers that are less than the minuend or dividend.

This unit opens with use of different-sized glasses and jugs to illustrate
division by decimals. This is an important opportunity to help students form a
concrete understanding that dividing does not always “make smaller.” When
you ask, for example, how many small (0.2-liter) glasses are in a 2-liter jug,
students better understand the nature of division: not simply making numbers
smaller—but finding out how many of one quantity “fit into” another.

As the unit progresses, even when size is not involved, provide frequent
“how many fit into” prompts, to consistently remind students that they are
to find out how many of a certain decimal are in a given number.

Models may be helpful when making informal connections to dividing a
whole number by a decimal. Models may help students understand that
dividing something into smaller-size pieces produces more. For example,
a ruler can be used to show that twenty 0.1-centimeter segments fit into
2 centimeters. Thus 2 + 0.1= 20 is an example where the quotient is
greater than the dividend.

A strategy used to divide a number by a decimal is to multiply the dividend and
the divisor by the same power of 10 so that the divisor becomes a whole
number. Students can use representations to show that the quotient does not
change as a result of this process. For example, students can use decimal grids
to show that 1+ 0.2 =5 (5 groups of 0.2 are in 1 full grid), and 06 0.15=4

(4 groups of 0.15 are in 0.6 grid). Those quotients can then be compared to

10 =+ 2 =5 and 60~ 15 = 4 for students to conclude that the respective
quotients (based on decimals and whole numbers) are the same.

Coherence
What Students Have Learned

| What Students Are Learning

"l What Students Will Learn

« Students divide 4-digit dividends by 1-digit
divisors and know how to make sense of
remainders. (Grade 4)

« Students use place-value understanding and
properties of operations to perform multi-digit
division. (Grade 4)

« Students use partial-quotient strategies to
divide multi-digit numbers with single-digit
divisors. (Grade 4)

« Students illustrate and explain calculations
using equations, rectangular arrays, and/or
area models. (Grade 4)

« Students solve real-world division problems
with one-digit divisors. (Grade 4)

« Students use strategies based on place value |

to divide decimals.
| - Students estimate quotients of decimals.
| « Students represent division of decimals by a
| whole number.
|- Students use place-value understanding and
] equivalent representations to divide decimals
/ by whole numbers.

- Students divide whole numbers by decimals
| using decimal grids and equivalent equations.
|« Students divide decimals by decimals using
area models to find partial quotients for
equivalent equations.

| - Students fluently divide decimals using the
| standard algorithm (Grade 6).

Rigor

Conceptual Understanding
Students develop understanding of

« dividing decimals by powers of 10 using
strategies based on place value, properties of
operations, and patterns in the quotients of
powers of 10;

« using representations and the relationship
between multiplication and division to better
understand division of decimals by whole
numbers and decimals.

1C Unit 8 - Divide Decimals

Procedural Skill and Fluency

Students build proficiency with

- writing an explanation describing patterns
used when dividing with decimals;

- using decimal place value, basic facts, and
division strategies by expanding their skills to

include division of decimals by whole numbers;

« using decimal place value, basic facts, and
division strategies by expanding their skills to
include division of decimals by decimals.

Application
Students apply their knowledge of
« estimating quotients
to successfully solve contextual,
real-world problems;
« understanding of decimal division to solve
problems with real-world contexts.
Application is not a targeted element of rigor for
this standard.



E@ Effective Teaching Practices

Elicit and Use Evidence of Student Thinking

As students progress through the unit, listen carefully to their answers
and reasoning. Whether students get a correct solution is important, but
the thought process that gets them to a solution—either correct or
incorrect—is a window that provides an opportunity for greater growth
and more targeted instruction.

As students learn about operations with decimals, there are multiple
possibilities for errors related to understanding and execution.

Students may have misconceptions about the nature of decimals less
than 1. They may have persistent calculation errors. They may have
misconceptions about place-value patterns for decimal division.

Ask frequent questions, especially those that require reasoning. Use
students’ responses to inform instruction and determine what kinds of
practice and review might be necessary.

For example, if students begin to move in the wrong place-value direction
when they divide with decimals, ask them to consider what the quantities
represent. Return to the use of concrete and visual models if students do

not seem comfortable describing operations and values.

Lessons 8-1and 8-2 provide a foundation in understanding decimal
division that should be revisited when students’ reasoning does not show
solid understanding. The base-ten place-value systemis concretely
represented in cents and dollars, and estimation helps students assess the
reasonableness of their calculations.

Estimation provides a wonderful window into student thinking. Students should
be encouraged to share how they used compatible numbers and rounding to
form estimates. They should be expected to explain, say, that although an
estimate of 50 may not be very close to an exact answer of 42, it does provide
a convincing argument that answers such as 4.2 or 1.42 are not reasonable.

U2 Math Practices and Processes

Look for and Make Use of Structure

Itis possible for many students to simply memorize the rules for division
with decimals and then carry out the operations successfully.

However, analyzing and understanding the structure of decimal operations
provides greater reliability as students solve problems, as well as greater
transference of learning to increasingly complex challenges as they
progress in mathematics.

Encourage students to see division with decimals in concrete terms. Refer
back to the first lesson in this unit, with powers of 10, if students become
confused. Use concrete modeling to help students remember the structure
behind the numbers and equations.

Focus students’ attention on the models presented in this unit. When
students see equations next to the charts, they will especially recognize
the place-value pattern when they divide by a decimal and then apply the
pattern with increasing competence.

Social and Emotional Learning

« Responsible Decision-Making — Analyze Situations (Lesson 8-1):
Students make sense through analysis, which helps them make
informed decisions.

- Self-Management - Self-Discipline (Lesson 8-2): Self-disciplined
students can manage their impulses to focus on a mathematical task.

- Relationship Skills — Build Relationships (Lesson 8-3): Building
positive relationships can help establish a strong classroom community.

Use whole numbers to reinforce structure. Have students use whole-
number estimation and comparisons. Encourage students to reason and
generalize about how whole-number and decimal division and the same
and different.

Provide consistent opportunities for students to focus on structure.
Some suggestions include:

« Students work with partners to analyze a division problem with
decimals. One partner makes a concrete model or drawing to show the
division as it is written. The other partner makes a model or drawing to
show a compatible division with whole numbers. Students compare and
discuss their representations and answers.

« Students use place-value charts to record and analyze a division
expression and explain its structure to the class.

« Self-Awareness - Identify Emotions (Lesson 8-4): Students who can
identify and understand their own feelings and emotions can better
manage the reactions to those feelings and emotions.

- Social Awareness — Empathy (Lesson 8-5): Students who can
empathize with others are more able to build positive relationships.

- Self-Management - Self-Motivation (Lesson 8-6): Students who
self-motivate can take initiative and persevere through challenging
tasks.

Unit Overview 1D



Unit Overview

¥ Language of Math

Vocabulary
Students will be using these key terms in this unit.

« Dividend - (Lesson 8-2): Students were introduced to this term in
the context of division fluency. It is the number that gets divided in a
division problem.

« Divisor — (Lesson 8-2): Students were introduced to this term in the
context of division fluency. It is the number that divides another number
in a division problem.

- Estimate — (Lesson 8-2): Students were introduced to this term in the
context of solving word problems involving all four operations. Have
students discuss how estimation can help them evaluate the
reasonableness of a solution.

I Math Language Development

A Focus on Division Language

Students may reach grade 5 with knowledge of division terminology but
without having integrated the terms into their functional vocabulary.

Emphasize the terms dividend, divisor, and quotient as you relate division
expressions and equations to their corresponding representations. Help
students recognize that using the correct word for each part of an
expression or equation is much more efficient than using phrases such as
the number that is dividing the other number (divisor), and more specific
than the answer (quotient).

To help reinforce division terminology, present division problems and have
students identify the terms associated with each value.

dividend =+ divisor = quotient

English Language Learner

In this unit, students are provided with a number of scaffolds to support
their comprehension of the language used to present and explain dividing
decimals. Because many of the words and phrases used in this section are
likely unfamiliar or unknown to ELs, students are supported in
understanding and using these words.

1E Unit 8 - Divide Decimals

« Powers of 10 — (Lesson 8-1): This term was introduced in Unit 3 in
the context of observing place-value patterns when multiplying by
numbers such as 100, 10, 0.1, and 0.01. In this unit, students multiply the
divisor and the dividend by the same power of 10 so that the divisor is a
whole number.

- Quotient — (Lesson 8-2): Students were introduced to this term in
the context of division. This is the result of dividing one number by
another number.

The word dividend comes from the word divide. Students should be able to
recognize that this is the value that they are going to divide.

Advise students that the word divisor includes the suffix “-or,” which
students can recognize as an indicator of action.

Present common nouns that end in “-or” or “-er” such as actor, sailor,
worker, and teacher. Ask students to say what each noun means, to elicit
answers such as “an actor acts” and “a teacher teaches.” Then ask, “What
does a divisor do?” Students should be able to reply, “A divisor divides.”

Some students might note that a “divider” also divides.

Advise students that the word quotient comes from the Latin word
quotiens which means “how many times”. Discuss the fact that the answer
to a division problem also describes the relationship in terms of how many
times one number fits into another.

Lesson 8-1-long

Lesson 8-2 — both

Lesson 8-3 — evenly

Lesson 8-4 — amount

Lesson 8-5 — /3] dollars in quarters

Lesson 8-6 — each



Unit Routines

Number Routines

The number routines found at the beginning of each
lesson help students build number sense and operational fluency. They
also help students develop the thinking habits of mind that are important
for proficient doers of math.

Decompose It

Purpose: Build flexibility with numbers.

Overview: Students generate multiple (at least 3) ways to decompose
given numbers and share their thinking for each decomposition. The
teacher records decompositions and then facilitates a discussion of
patterns in the decompositions.

About How Much

Purpose: Build estimating skills.

Overview: Students estimate the value of expressions (with operations)
shown, explaining their strategies and thinking. The teacher records
students’ estimates, then reveals the value of the expression. Students
analyze the estimates and discuss which are closest to the actual value of
the expression.

Where Does It Go?

Purpose: Build estimating skills using benchmarks.

Overview: Students place a target number on number lines with different
endpoints and justify their placement. In some instances, as a challenge,
the target number may not actually belong on one of the number lines.

B Sense-Making Routines

« Is It Always True? (Lesson 8-1) Students discuss whether or not division
always makes a number smaller.

« Notice & Wonder: What question could you ask? (Lesson 8-2)
Students are presented with an image of fabric and a statement about
the theater department using the fabric for costumes.

« Notice & Wonder: What question could you ask? (Lesson 8-3)
Students are presented with an image of bills, coins, and piggy banks.
Students might wonder about equal sharing and how to divide the
money among the banks when the amount is not a whole number.

Math Language Routines

The Mathematical Language Routines used in this unit give teachers a
structured, yet adaptable format for amplifying and developing students’
social and academic language. For more information on the Mathematical
Language Routines, see the Appendix.

« Lesson 8-1- Students participate in MLR2: Collect and Display and
MLR4: Info Gap so that students’ oral words and phrases can be
captured into a stable, collective reference and so that they have a
structured and interactive opportunity to work together to solve how to
represent unknown values using division.

« Lesson 8-2 — Students participate in MLR6: Three Reads so that they
have a structured and interactive opportunity to list the steps they must
complete in order to estimate a quotient.

« Lesson 8-3 — Students’ meta-awareness can be fostered as they discuss
how the tools and strategies they've learned in the past can help them
solve a problem using division and decimal grids and so that students’
oral and written output can be fostered as they compare and contrast
different ways to solve division problems.

« Which Doesn’t Belong? (Lesson 8-4) Students are presented with four
numbers. Students might determine the equivalent values based on the
number of different size parts.

« Notice & Wonder: What do you notice? What do you wonder?
(Lesson 8-5) Students are presented with an image of a pile of quarters.
Students might wonder if the whole pile is quarters and the value of the
money in the pile.

« Notice & Wonder: What do you notice? What do you wonder?
(Lesson 8-6) Students see four equations. Students might wonder how
the quotients are the same with different dividends and divisors.

« Lesson 8-4 — Students participate in MLR1: Stronger and Clearer Each
Time so that they have a structured and interactive opportunity to revise
and refine both their ideas and their verbal and written output while
dividing a decimal by a whole number.

« Lesson 8-5- Students participate in MLR7: Compare and Connect so
that students’ meta-awareness can be fostered as they compare and
contrast different ways to solve such problems.

« Lesson 8-6 — Students participate in MLR5: Co-Craft Questions and
Problems so that they can produce the language of mathematical
questions related to solving division problems that include dividing
decimals by powers of 10.

Unit Routines F



Readiness Diagnostic

Unit 8

How Ready Am 1?

B 138
oF
2. Wrich is the guotient of 143 + 57

A 28R ®© =
¢ 280 O. 786

3. Which i5 the quotient of 159
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spent $184 an 23 toms. £
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Unit 8 « Divide Decimals

Administer the Readiness Diagnostic to determine your students’

readiness for this unit.

Targeted Intervention

@ Use Guided Support intervention lessons available in the Digital
Teacher Center to provide targeted intervention.

Item Analysis

Guided Support Standard
Intervention Lesson

Division of 3-digit by
1-digit number

2 1 Division of 3-digit by
1-digit number with
remainder

3 1 Division of 4-digit by
2-digit number

4 2 Division of 3-digit
by 2-digit number in a
word problem

5 1 Multiply decimal by
power of 10

6 1 Multiply decimal by
whole number

7 2 Making equal groups
with division by
multiples of 10

8 2 Interpret remainders
in division

9 1 Patterns in decimal
multiplication

10 2 Multiply whole number Multiply Decimals

by decimal

Three-Digit Dividends 4.NBT.B.6
(Partial Quotients)
Three-Digit Dividends 4.NBT.B.6
(Partial Quotients)

Divide by 2-Digit 5.NBT.B.6
(Partial Quotients)
Divide by 2-Digit 5.NBT.B.6

(Partial Quotients)

Multiply by Powers of 5.NBT.A.2
10 (Decimal Point)

Multiply Decimals by  5.NBT.B.7
Whole Numbers-Model
Divide by Multiples
of 10

5.NBT.B.6

Interpret Remainders  4.0A.A.3
in Word Problems
Multiply Decimal 5.NBT.B.7
Numbers (Patterns)

by 5.NBT.B.7

Whole Numbers-Model

Assign the digital Readiness Diagnostic to students or download
and print PDFs from the Digital Teacher Center.

@

Course Disgnostic

vé
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Unit Opener

Focus Question
Introduce the Focus Question, What strategies can I use to
divide decimals?

Ask students to think about what they know about decimals, place value,
and division.

« What do you already know about decimals? What do you already know
about place value?

« When do you think you might need to divide with decimals?

« What do you think you will be learning in this unit?

Remind students that at the end of the unit, they will reflect back on what
they learned in this unit.

I Family Letter
Each letter presents an overview of the math in the unit and home
activities to support student learning.

STEM in Action

Videos

Students can watch the two STEM videos.

STEM Career: Pastry Chef Saffron talks about her aspirations to be a
pastry chef.

Shopping for Baking Supplies Saffron uses division to determine the
price she pays for different baking supplies.

0 STEM Project

Students can complete the STEM Project Card during their
workstation time.

Q STEM Adventure

Students can complete the STEM Adventure during their workstation time.

Divide Decimals

Focus Question
What strategies can | use o divide with decimals?

Hi, I'm Saffron.

ng forward 10 bocoming a pa

Unit Opener 1
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Unit Opener

IGNiTE! -

Name

Lemenade Stand
You sell lemonade in these three sizes:

Sraall Glass 0.2 liter  Rogular Glass 0.25 liter  Large Glass 075 liter

You mak de in jugs of these
-
2diter Jug Bodtter Jug S-liter Jug
1. Write same mathesatical questions that come o mind aboat the

Iemonace stand Answers may vary.

L Pick one 5iz0 of giass and one 5izo of jug. Haw mary of the
Glissos can ba fillod with o ful jug of lomonode? Explain your
thinking Sample answer: If | choose the 3-liter jug
and the 0.25-liter glass, | think 12 glasses can be
filled bacause four glasses can be filled with a
liter of lemonade.

"

L Ak n parmner what site of glass and jug they seiccied and how
marry glatsas thoy hought could be NIod. Have your paitner
explain the's snswet ANSWeTS may vory.

3 bgeited - Lamonae Staesi

2

Unit 8 - Divide Decimals

Ignite!

Lemonade Stand

This Ignite! sets the stage for decimal division by using “friendly” decimals
to allow students to apply informal strategies, such as drawing pictures or
repeated subtraction, to obtain the answers.

1. Have students observe the sizes of glasses of lemonade they will sell
and the sizes of jugs in which they will make the lemonade. Then have
them work in pairs to do problem 1.

« Share some of your questions with the class.

2. Ask the questions below, and have students record the results in
the table with problem 2. Remind students that they can draw
pictures, use knowledge about fractions, and other tools to answer
the questions.

« How many small glasses can be made from each of the three jug
sizes? How much lemonade will be left over in each jug? Explain.

« How many regular glasses can be made from each jug? How much
lemonade will be left over in each jug? Explain.

- How many large glasses can be made from each jug? How much
lemonade will be left over in each jug? Explain.

3. The following questions have students explore quotients involving
decimals by considering related problems involving whole numbers.
« How many 2-liter containers could be filled from a 20-liter tank?

« How does that answer compare to the number of 0.2-liter glasses
that are in a 2-liter jug that you found in the table?

« How many 2-liter containers could be filled from a 30-liter tank?
from a 50-liter tank?
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Unit Resources At-A-Clance

Workstations Additional Resources
Reveal Math offers rich and varied resources that teachers can use to differentiate and enrich Use the resources below to provide
students’ instructional experiences with the unit content. The table presents an overview of the additional support for this unit.

resources available for the unit with recommendations for when to use.

Description Use After Vocabulary
. Lesson Use the vocabulary cards to help students learn

Game Station Students build proficiency in dividing with decimals. the vocabulary in this unit. Encourage students
3 . Divide by 0.1and 0.01 Race 8-1 to vtvr:ltef thetlr %wn ;i'e;mmor;s of the new terms
S ﬁ « Estimating Quotients Bump 8-2 on the front side ot the carc.
% « Represent Decimal Division Four in a Row 83
g « Dividing Decimals by Whole Numbers Task 8-4
5 Cards
- Divide by Whole Numbers Tic Tac Toe 8-5 power of ten
« Divide Decimals by Decimals Task Cards 8-6
4 Digital Game Factory Sort Students add and subtract within 8-1
o 200,000 Foldables
] x> Use the unit foldable with Lessons 8-1, 8-3,
.g’ and 8-4.

Have students complete at least one of the Use It! activities for this unit.

STEM Project Card  That is Tasty! Students use decimal division to size 8-6
up and down a recipe.

@)

Connection Card Leave a Trail! Students create a poster showing how 8-6
they divide decimals while making trail mix.

@

c
o
2
©
P
n
c
o
2
©
=
a
o
<

Real World Card Red Block White Block Road Block Students use a 8-1
looping code to move a dog through a maze and then
make their own maze and code.

&

Spiral Review

Students can complete the Spiral Review at any
point during the unit as either a paper-and-
pencil or digital activity.

8-1 5.MD.C3
8-2 5.NBT.B.6
8-3 5.NBT.A1
8-4 5.NBT.A.2
8-5 5.MD.C.4
8-6 5.NBT.B.7

Unit Resources At-A-Glance 2A
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LESSON 8-1

Division Patterns with Decimals and Powers of 10

Learning Targets Vocabulary

« | can use place-value patterns to divide a decimal by a power of 10. Math Term Academic Terms
« | can explain patterns when dividing a decimal by a power of 10. power of 10 expand

reflect

suggest

Standards * major 4 Supporting ® Additional

Content

© 5.NBT.A Understand the place value system.

< 5.NBT.A.2 Explain patterns in the number of zeros of the product when multiplying a number by
powers of 10, and explain patterns in the placement of the decimal point when a decimal is multiplied or
divided by a power of 10. Use whole-number exponents to denote powers of 10.

The materials may be for any part of
the lesson.

- base-ten blocks
« calculator
« hundreds grids

Number Routine @

Decompose It @s-7mn
Students build number

sense as they decompose the number
12.36 in 3 ways.

Math Practices and Processes
MPP Look for and make use of structure.

Focus

Content Objectives Language Objectives SEL Objective

« Students determine the
strategies and analyses
necessary to make informed
decisions when engaging in
mathematical practices.

« Students talk about place-value
patterns when dividing decimals
by powers of 10 while answering
Wh- questions and using the
term shift.

« Students use place-value
patterns to determine the
quotient of a decimal divided by
a power of 10.

« Students use the relationship
Remind students that there will be many

between place-value positions to
explain patterns when dividing
decimals by powers of 10.

« To support maximizing linguistic
and cognitive meta-awareness
and optimizing output, ELs
participate in MLR2: Collect and

different possible answers to the
problem. As solutions are given,

record them for students to evaluate

Display and MLR4: Info Gap.
and compare.

Coherence

Previous

These prompts encourage students to
talk about their reasoning:

| Now Next

« Students recognized that in a
multi-digit whole number, a digit
in one place represents ten times
what it represents in the place to
its right (Grade 4).

« Students use place-value
patterns to divide decimals by
powers of 10.

« Students estimate quotients

involving decimals (Unit 8).
|+ Students write and evaluate

expressions involving whole-

number exponents (Grade 6).

- What do you notice about
the number?

« How did you determine different

decompositions of 12.36?

« Students divided milti-digit whole

numbers (Unit 7). « How did you know that your

decompositions were reasonable?

Rigor ; ) « What is another way to think about
Conceptual Understanding Procedural Skill & Fluency Application how to decompose the number?
« Students develop understanding « Students write an explanation « Students apply their

of dividing decimals by powers
of 10 using strategies based on
place value, properties of
operations, and patterns in the
quotients of powers of 10.

3A

Unit 8 - Divide Decimals

describing patterns used when
dividing with decimals.

understanding of dividing

decimals by powers of 10 to

solve contextual problems.
Application is not a targeted
element of rigor for this standard.



Launch @smn

Purpose Students think about the meanings of division to challenge
some overgeneralizations that some students may have made. This lesson
is their first experience with dividing by a number less than 1.

Is It Always True?

« Is the statement always true?
See the Appendix for a full description of the sense-making routines.

Teaching Tip Some students may benefit from using manipulatives
such as base-ten blocks to test their theories. Visual learners may also
draw on hundred grids to explore different divisions.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of how division affects a value and
are based on possible comments and questions that students may make
during the share out.

« If you find an example where division makes numbers less, does that
mean the statement is always true?

« How many one-half oranges are in 6 oranges?

« What types of numbers do you think you can divide by? What types of
numbers do you think you can divide?

« What helps you understand a problem situation?

Responsible Decision Making: Flexible Thinking

As students work through the Is It Always True? routine, encourage them
to analyze or think about the situation critically before they take steps
toward solving. Having them consider what information they have, what
question is being asked, and what tools they may use can help students
make sense of the situation. This analysis can help students make more
informed decisions.

Transition to Explore & Develop

Have students think about what division represents. Guide them toward
discussing how the relationship between the dividend and the divisor
affects the quotient.

‘- Establish Mathematics Goals to Focus Learning
« Let’s think about how place-value patterns can help us solve problems
involving division of decimals by powers of 10.

Sense-Making Routin

81
Division Patterns with Decimals

and Powers of 10
E Be Curious

Is it Always True?

e
Py

When you divide, the
quotient is less than
the dividend.

Wihat helpss you urdecstand o
problem siuation?

When you divide, the

quotient is less than
the dividend.

Lesson 8-1 - Division Patterns with Decimals and Powers of 10

3


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0033.xhtml

Explore & Develop ©:onin

Learn
A 1ope that is 375 meters long s

Numberof  Length of Each
boing cutinto peces of aqual longth

Preces Pleco (m)
How can you determine the unknown 100
values in the table? o

You can use the re
place-valoe pusltions

tha unknown vakies

onship between o1
dotermine

Find the length of cach phece.
e
 the

2igis shif? 2 plazes
I75£300= 0375 * 10 1ne riget

Find the number of pleces.
7541 =376 agets stk 1 piaca % the iett

Qlmme Higits St 3 places to the left
¢ 001 =3750 ¥

T sercrure i}
50 pattoms 1 daterming the Quotient ‘ How does cividing by powers
1820 by & power of 10, o 10 compare to miltplying
by powers of 107
Q) Work Together

20.1f has has oniy dimes, faw many Gimes does he
ponnies, how many pennies does he have?
g,

12; 120; Sample answer: divide the amount of money
Oscar has by the value each coin; 1.20 <+ 010 = 12;
1.20 + 0.01=120

Unit 8 « Divide Decimals

© Pose the Problem

@m Collect and Display

As students discuss the questions, write key words and phrases you hear,
such as shift, unknown values, relationship, pieces, and power of 10.
Display the words and phrases for student reference and use the student
generated expressions to help make connections between student
language and math vocabulary. Update the collection with new
understandings as the lesson progresses.

Pose Purposeful Questions
« What is this problem about? How can you restate the problem in your
own words?
« When have you seen problems like this before?
« How might the length of each piece and the numbers of pieces of
string be related?

Develop the Math

Choose the option that best
meets your instructional goals. \

LR Info Gap

Pair students. Provide Partner A with a problem like

the one on the Learn page. Provide Partner B with the

information to solve the problem. Instruct Partner B to /
ask A what information they need, and for A to

respond, explaining why they need it. Have students

continue until the problem is completed.

Bring It Together

i
Elicit and Use Evidence of Student Thinking

« How would you describe the place-value patterns when dividing a
decimal by a power of 10?

Key Takeaway
« The relationship between place-value positions can explain patterns
when dividing decimals by powers of 10.

Work Together

Students use their knowledge of place-value patterns when dividing by 0.1
or 0.01to find the number of dimes and pennies in a given amount.
Students can work on the activity in pairs before sharing their work.

&R common Error Students may relate the number of decimal places in
the divisor and/or dividend to the number of decimal places in the
quotient. Invite students to ask, “Does this make sense?” if they are
making this error.

Language of Math

Point out to students that powers of 10 are not only numbers like 100 and
1,000 that can be written as a product of 10 multiplied by itself a number
of times, but also numbers like 155 and 7550 Which can be written as a
product of% multiplied by itself a number of times.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore place-value patterns when dividing by powers of 10
and use their patterns to divide decimals by powers of 10.

Materials: calculator

Directions: Students enter any decimal number on the calculator
(e.g. 24.1), then divide their decimal by 10. Have them guess the
quotient before they press the equal key. Students continue dividing
by 10 mentally, challenging themselves to predict the quotient before
they press the equal key. After repeatedly dividing by 10, have them
repeat the process by repeatedly dividing by 0.1.

Implement Tasks That Promote Reasoning and
Problem Solving

« How did you use mental math to predict the quotient?

- What happens to the digits in the quotient each time the number
is divided by 10?

- What happens to the digits in the quotient each time the number
is divided by 0.1?

« How could you summarize the results to predict how dividing a
decimal by a power of 10 affects the decimal value?

Y WG tructure |
« How does dividing by powers of 10 compare to multiplying by

powers of 107

Students connect dividing by powers of 10 to multiplying by them and
expand their understanding of the structure of the place value
system.

Activity Debrief: Have students share their findings when repeatedly
dividing by 10 or 0.1. Discuss patterns in the number of places the
digits of the dividend shifted.

Have students revisit the Pose the Problem question and
discuss answers.

« How can you determine the missing values in the table?

!3! English Learner Scaffolds

Guided Exploration

Students use the relationship between place-value positions to solve
division problems involving decimals divided by powers of 10.

l‘ﬁi Use and Connect Mathematical Representations
« Why should you use division to find the length of each piece?

£ Have students justify the thinkng about dividing by 10 and 100.
For example, ask:
« How can you write 37.5 <+ 10 = ? as a related multiplication
equation?
« How can you use what you know about multiplying decimals by
powers of 10 to solve for the unknown in that equation?
« How can you use the solution to that equation to write a related
division equation to solve the original equation?

« Is it possible to use a representation to solve 37.5 <+ 100? What
would be some reasons why a representation may not be the
most efficient strategy?

« Think About It: How can you use multiplication to check if your
answers when dividing decimals by powers of 10 are correct?

e tructure |

« How does dividing by powers of 10 compare to multiplying by
powers of 10?

Students connect dividing by powers of 10 to multiplying by them and
deepen their understanding of the structure of the place value
system.

2. Develop the Math

Let's find tha length of Larigth of
a Nurmbas

ench pigce when the ot Pracey TR Diece

31 5-centimeter string [N fem}

s cut into 10 pleces of

equat ength.

Entering/Emerging Support students’
understanding of the word /ong as it pertains to
length. Using a ruler, measure the length of a
pencil. Say This pencil is [18] centimeters long.
Repeat the task, measuring a notebook. Say This
notebook is [21] centimeters long. Then ask
students to find the values on the Learn table that
represent how long something is.

Developing/Expanding Support students’
understanding of the word /ong as it pertains to
length. Using a ruler, measure the length of a
pencil. Say This pencil is [18] centimeters long.
Repeat the task, measuring a notebook. Say This

notebook is [21] centimeters long. Ask students to

repeat the task, measuring an object of their
choice, using /ong in their sentence.

Provide sentence frames for students who need
more guidance.

Lesson 8-1 - Division Patterns with Decimals and Powers of 10

Bridging/Reaching Ask students to
explain how they can use the
relationship between place-value
positions to find the length of each
piece in the problem. Listen for key
words and phrases such as shift/
place(s), to the right, and long. Allow
students to interject, pointing out any
mistakes that they may catch in
meaning or understanding.

4A
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5-6

Unit 8 - Divide Decimals

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 1 Students may apply the same pattern for
dividing by powers of 10 as they do for multiplying by powers of 10. You
may wish to remind them of the inverse relationship between
multiplication and division.

Item Analysis

1-8 1 Procedural Skill and Fluency

9-1 2 Application

12-13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

- How does the relationship between place-value positions help you
divide decimals by powers of 10?
Ask students to share their reflections with their classmates.

Mindset

- What helped you understand a problem situation today?
Students reflect on how they practiced responsible decision-making.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can use place-value patterns to divide a decimal by a power of 10.
« | can explain patterns when dividing a decimal by a power of 10.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0036.xhtml

ASsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

1 2 Divide decimals by powers of 10 5.NBT.A.2
2 2 Divide decimals by powers of 10 5.NBT.A.2
1 Divi imal f1 NBTA. Lstaon. &4
3 ivide decimals by powers of 10 5.NBT.A.2 Exit Ticket
4 2 Divide decimals by powers of 10 5.NBT.A.2 N

1. Micah has $1.80 in pennics. Which equation shows how many

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations A 0135 mio

If students score Then have students do C. 85 mies

4of4 Additional Practice or any of the @ or @ activities RS aie
30f4 Take Another Look or any of the @ activities
2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation

@ Reinforce Understanding
® Build Proficiency 4 Looen

@ Extend Thinking P

Reflect On Your Learning
fm st
learning

)
J

Lesson 8-1 - Division Patterns with Decimals and Powers of 10 6A
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Reinforce Understanding

Write It

Work with students in pairs as they create a diagram
explaining the patterns that can be used to show decimal
division problems using powers of ten as divisors. They should
provide a sample problem and conclude with a summarizing
sentence. Make sure students recognize that the quotient is
greater than the dividend when the divisor is between 0 and 1.

Take Another Look Lesson

Assign the interactive lesson to
reinforce targeted skills.

« Divide by Powers of 10
(Decimal Point)

Differentiation Resource Book, p. 77

Unit 8 « Divide Decimals

Build Proficiency

Practice It! Game Station
Divide by 0.1and 0.01 Race

Students practice solving decimal division
problems with divisors of 0.1and 0.01.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 77-78
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with addition and subtraction

within 1,000,000.

Spiral Review

Assign the digital Spiral Review
Practice to students or
download and print PDFs of
the Spiral Review from the
Digital Teacher Center.

Student Practice Book, pp. 77-78

Extend Thinking

Use It! Application Station
Red Block White Block Road Block
Students use a looping code to move a
dog through a maze and then make their
own maze and code.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 78

Lesson 8-1 - Division Patterns with Decimals and Powers of 10

6C
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LESSON 8-2

Estimate Quotients of Decimals

« | can explain how to estimate quotients of decimals.
« | can estimate quotients of decimals to determine if calculations are reasonable.
- | can use an estimated quotient to make predictions about a calculated solution.

Standards - Major & Supporting *® Additional

Content

Learning Targets

< 5.NBT.B Perform operations with multi-digit whole numbers and with decimals to hundredths.

< 5.NBT.B.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.

Math Practices and Processes

MPP Reason abstractly and quantitatively.
MPP Use appropriate tools strategically.

Focus
Content Objectives

« Students estimate quotients of
decimals using the same
strategies used to estimate
quotients of whole numbers.

« Students use estimated quotients
to make predictions about and
assess the reasonableness of a
calculated solution.

Coherence

Language Objectives

« Students discuss estimating the
quotients of decimals while
answering Wh- and Yes/No
questions and using terms such
as could and would.

« To support sense-making, ELs

participate in MLR6: Three Reads.

SEL Objective

« Students practice strategies for
persisting at a mathematical
task, such as setting a small
goal or setting timers for
remaining focused.

Previous

« Students found whole-number
quotients and remainders
(Grade 4).

« Students used place-valiue
patterns to divide decimals by
powers of 10 (Unit 8).

Rigor

Proced:

. Now

|« Students estimate quotients

involving decimals.

[of Under

« Students gain an understanding
of estimation as a method to
help determine the
reasonableness of calculations
involving decimal quotients.

7A Unit 8 - Divide Decimals

| Skill & Fluency

« Students build their proficiency
with division with decimals as
they use estimation to develop
skill in evaluating the
reasonableness of quotients.

Next

« Students represent division of
| decimals by a whole number
(Unit 8).
i Students add, subtract, multiply,
and divide using the standard
algorithm (Grade 6).

Application
« Students estimate decimal
division using measurement in
real-world contexts.
Application is not a specific
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
dividend negate

divisor variation

estimate

quotient

The materials may be for any part of the
lesson.

- calculators
- number cubes

Number Routine @

About How Much?
0 5-7min
Students build number

sense as they estimate the value of
multiplication expressions.

Remind students that this routine involves
mental math only. Students should not
solve for the product.

These prompts encourage students to
talk about their reasoning:

« How didyou find your estimate?
How did you determine whether
your estimates were reasonable?

« How did you round each factor?
How can you round the numbers
differently so that the multiplication
is easier?

« Why is more than one
estimate reasonable?



Launch @smn

Sense-Making Routine

Purpose Students read a numberless word problem as they engage in
contextual sense-making. They share thoughts on what math they see in
the problem, describe the relationship between the quantities, and think
about different ways to solve a comparison.

Numberless Word Problem

« What could you ask?
« What math do you use in this problem?

See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students work in pairs as they
make sense of the context. Encourage them to think about quantities and
their relationship.

q- Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ thinking about estimating quotients and are based
on possible comments and questions that students may make during the
share out.

« How do you know what operation to use to solve the problem?
« What do you need to know to determine the answer to your
question?

Math is... eIl

« What do you do to stay focused on your work?

' Self-Management: Self-Discipline

Help students develop strong learning habits by providing them with
opportunities to practice self-management. Before beginning the
Numberless Word Problem routine, discuss ways that students will
manage distractions and stay focused on their work estimating quotients
of decimals. Some students may benefit from setting a goal to remain on
task for a set time before taking a mental break, or considering what
routines they follow that might help with their work.

Transition to Explore & Develop

Have students share their thoughts on what they think the quantities may
be in the problem. Ask them to describe the relationship between the
quantities in the problem. Explain that they are going to consider the same
problem but with numbers this time.

' Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use estimation strategies that we
already know for estimation of quotients of whole numbers to
estimate quotients of decimals.

Estimate Qu-otien!s
of Decimals

Be Curious
What questions can you ask?

A thenter Teacher It making costumes for the Spriog muskal
Each costume wies $ome of this Tabrc

s Mindset
What do you 65 1o stay
focued 6n your work?

Lesson 8-2 « Estimate Quotients of Decimals
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Explore & Develop ©@:omn

8

Learn

A theatet teather b making costumes fr the sprng musical
Each cottume utes 0.5 meter of this fadrc Cinidal
About how many costumes can the teacher

miake wting afl the fabrict

The equation 28.7 4 0.5 = ¢ can represernt the probilem.

Tou can une compatinie naumbers 10 Hitmae thi quotient

Iraumpitye | 297+ 5 Lise 500 sd
peer o 10 % 18 1 aetenain
make whide | e guatiant

D, 00 + 5 = 604

Quantities
T quotiont & 207 + 05
T quotiont of 207 + 0.5 i about 60. [,
The teacher can makes sbout 60 costurmes. ! estimate i kesa than of groser
| than the actuat quotient?
it e

You can use compatily numbers 1o estimate quotients of deckmals
Sametimes, 1 i holpi il By & pawer of 40 10 wite an
tixorassion with whol umbers.

Q) Work Together

Accar wash utos 2475 Mers of 108p on & woekday, 5.7 Rors of
sa0p iee used per cnr. Aout Row many £a1s ga 1o the car wash
@och woskclay?

Sample answer: about 50 cars

Unit 8 « Divide Decimals

© Pose the Problem

Pose Purposeful Questions
« What are the important facts in the problem? How did you determine
which facts are important?
« Do you need an exact answer? How do you know?

© Develop the Math

Choose the option that best
meets your instructional goals. \

~  Three Reads

1st Read: Have students underline the key numbers that
will be used to solve the problem.

2nd Read: Have students write the meaning of each
number in context.

3rd Read: Have students work in pairs to create
mathematical expressions estimating the quotient.

© Bring It Together

Elicit and Use Evidence of Student Thinking
« How is estimating quotients of decimals similar to estimating
quotients of whole numbers? How is it different?
« Why is estimating quotients useful?

Key Takeaways

« Estimating quotients can help make predictions about a
calculated solution.

« Estimating quotients helps assess the reasonableness of a
calculated solution.

« Strategies used to estimate quotients of whole numbers, such
as compatible numbers, can also be used to estimate quotients
involving decimals.

Work Together

Students work together to solve a word problem involving estimating the
quotient of decimals.

BB Common Error If students multiplyboth the dividend and divisor by
10, make sure they understand they do not have to then divide their
estimate by 10.

Language of Math

As students solve problems, make sure they refer to their estimates as
estimates or estimated quotients rather than quotients or calculated
quotients. It is important to use precise language in mathematics, and that is
one of the practices detailed in SMP 6.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore estimating quotients by extending estimation
strategies used for estimating quotients of whole numbers.

Directions: Work with students to write the division expression that
represents the Pose the Problem. Have students work in pairs or
small groups to estimate the quotient.

- Support Productive Struggle
« Do you think the quotient will be greater than or less than the
dividend? Explain why.
« What could you do to make the numbers easier to work with?
- What estimatation strategies have you used to estimate the
quotient of whole numbers? How can you extend those
strategies to decimals?

Provide students with two possible calculated quotients, one that is
correct and one that is incorrect. Ask students to use their estimate
to determine which quotient is reasonable.

D uantities |

« How can you determine if an estimate is less than or greater than
the actual quotient?

Students make sense of quantities and their relationships in
problem situations.

Activity Debrief: Have students share their strategies for estimating
the quotient. Facilitate a discussion to ensure students understand
that there are multiple estimation strategies, such as using
compatible numbers and thinking about the relationship between
multiplication and division.

!E. English Learner Scaffolds

Guided Exploration

Students use compatible numbers to estimate the quotients
of decimals.

Eﬂi Facilitate Mathematical Meaningful Discourse
« What estimation strategies have you used before?

£ Have students justify the strategy using place value and the
relationship between multiplication and division. Ask:
« How can you write the equation 29.7 =+ 0.5 = g as a related
multiplication equation?
« Explain how you use place-value patterns and the equation
g X 0.5 =29.7 to determine the product g X 5?
« How can you write ¢ X 5 = 297 as a related division equation?
« Since 29.7 + 0.5 = gand 297 + 5 = g, what does that tell you
about these expressions?

« Think About It: Why did you multiply by 10 and not a different
power of 10?7

4 Have the students estimate the solution to 297 <+ 5. Ask:
« What compatible numbers will you use to estimate the solution?
Why?

[ETT D uantities |

« How can you determine if an estimate is less than or greater than
the actual quotient?

Students make sense of quantities and their relationships in
problem situations.

2. Develop the Math

A theater loacher is making
costumos ot the spring
musical Each costume uses
0.5 meter of this fabric

Entering/Emerging Support students in
understanding the term both. Pick up two
classroom objects. Say, I’m holding both. Repeat
the task with another set of classroom objects to
demonstrate both. Then ask students to find the
example of both on the Learn page. Point out
how there are two decimals.

Developing/Expanding Support students in
understanding the term both. Pick up two
classroom objects. Say, I'm holding both. Repeat
the task with another set of classroom objects to
demonstrate both. Ask students to use both in a
sentence, using classroom objects. Then ask
students to find the example of both on the
Learn page. Have them say what both refers to
(the two decimals).

Bridging/Reaching Ask students to
use both in a sentence, demonstrating
with two classroom objects. Then
instruct students to work in groups to
come up with synonyms for it, such as
one and the other, the couple, the pair,
and the two, and to share their list with
the class. Allow students to use a
dictionary or thesaurus if preferred.

Lesson 8-2 « Estimate Quotients of Decimals 8A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Misconception: Exercises 1-8 As students find estimates
for each equation, make sure they remember that they can, and should,
use the numbers easiest for them. For example, when they see two digits
to the right of the decimal point in 4.42 and 0.81, they may multiply by 100,
and use the compatible numbers 442 and 81. Or they may find it is simpler
to multiply by 10, use 44.2 and 8.1, and round the numbers from there.

Item Analysis

1-4 1 Procedural Skill and Fluency

5-8 2 Procedural Skill and Fluency

9 2 Application

10 3 Conceptual Understanding

1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

- How did you apply what you already know about estimation to
estimating the quotients of decimals?
Ask students to share their reflections with their classmates.

Mindset

- What helped you stay focused on your work?
Students reflect on how they practiced self-regulation.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can explain how to estimate quotients of decimals.

« | can estimate quotients of decimals to determine if calculations
arereasonable.

« | can use an estimated quotient to make predictions about a
calculated solution.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

9-10 Unit 8 - Divide Decimals


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0044.xhtml

AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

e ——

Estimate decimal quotients 5.NBT.B.7
2 1 Estimate decimal quotients 5.NBT.B.7
Lesson 8-2
3 2 Estimate decimal quotients 5.NBT.B.7 Exit Ticket
Name

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

3of3 Additional Practice or any of the © or @ activities o R
20f3 Take Another Look or any of the & activities el
1or fewer of 3 Small Group Intervention or any of the @ activities &

Key for Differentiation
@ Reinforce Understanding « “She pays $12.32 %67 2 alfped besds
@ Build Proficiency
@ Extend Thinking

which tyse of besd couts the keash pir bead?

| inderstand

)
hy

O

I st Sparis Bosk

Lesson 8-2 « Estimate Quotients of Decimals 10A
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Reinforce Understanding

Roll to Round

Work with students in pairs. Students roll two number cubes

and create a 2-digit dividend by putting the greater digit in the

ones place and the lesser digit in the tenths place. Then roll one
number cube to create a 1-digit divisor with the digit in tenths.
Students estimate an answer. Students check their estimates by
finding the quotient with a calculator. Discuss with students how the
estimates related to the actual quotient.

Take Another Look Lesson

Assign the interactive lesson to
reinforce targeted skills.

« Estimate Quotients
(Decimal Numbers)

Differentiation Resource Book, p. 79

Unit 8 « Divide Decimals

Build Proficiency

Practice It! Game Station
Estimating Quotients Bump
Students practice estimating
quotients of decimals.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 79-80
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with addition and subtraction

within 1,000,000.

Spiral Review

Assign the digital Spiral Review
Practice to students or
download and print PDFs of
the Spiral Review from the
Digital Teacher Center.

Student Practice Book, pp. 79-80

Extend Thinking

Use It! Application Station
Red Block White Block Road Block
Students use a looping code to move a dog
through a maze and then make their own
maze and code.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 80

Lesson 8-2 « Estimate Quotients of Decimals

10C
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LESSON 8-3

Represent Division of Decimals
by a Whole Number

Learning Target

« | can represent division of decimals by whole numbers using equal sharing or equal grouping.

Content

Standards - Major & Supporting ® Additional

< 5.NBT.B Perform operations with multi-digit whole numbers and with decimals to hundredths.

© 5.NBT.B.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.

Math Practices and Processes

MPP Model with mathematics.

MPP Look for and express regularity in repeated reasoning.

Focus

Content Objective

« Students represent division of
decimals with equal sharing or
equal grouping.

Coherence
Previous

« Students found whole-number
quotients and remainders
(Grade 4).

« Students estimated quotients
involving decimals (Unit 8).

Rigor

Conceptual Under

Proced

Language Objectives

« Students discuss how to divide
decimals by whole numbers
while answering Wh- questions
and using the modal might.

« To support maximizing linguistic
and cognitive meta-awareness
and optimize output, ELs
participate in MLR7: Compare
and Connect.

' Now

|« Students represent division of

decimals by a whole number.

| Skill & Fluency

« Students use representations
and the relationship between
multiplication and division to
better understand division of
decimals by whole numbers.

1A Unit 8 « Divide Decimals

« Students build their proficiency

with division as they expand their

skills to include division of
decimals by whole numbers.

SEL Objective

« Students engage in active
listening and work
collaboratively witha partner to
complete mathematical tasks.

| Next

|« Students use place-value

understanding and modeling to
' divide decimals by whole
' numbers (Unit 8).

.' « Students add, subtract, multiply,

and divide using the standard
algorithm (Grade 6).

Application
« Students divide decimals by
whole numbers in problems
with real-world contexts.

Application is not a specific
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
decimal analyze

dividend suggest

divisor

The materials may be for any part of the
lesson.

« bills and coins manipulatives

« index cards

« Tenths and Hundredths
Representations Teaching Resource

Number Routine @
About How Much?

05—7 min

Students build number

sense as they estimate the value of
multiplication expressions.

Remind students that this routine involves
mental math only. Students should not
solve for the product.

These prompts encourage students to
talk about their reasoning:

« How did you find your estimate?

« How do you determine if an estimate
is reasonable?

« How did you round each factor?
How did you choose to round to the
nearest hundred or ten?

« Why is more than one
estimate reasonable?



Launch @ s5-7min

Sense-Making Routine

Purpose Students think about equal sharing and how they might divide
money among banks when the amount of money is not a whole number.

Notice & Wonder

« What question could you ask?

See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students work in small groups as
they notice and wonder. Encourage students to build on one another’s
thinking as they discuss any questions they can ask about the image.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of representing dividing decimals
by whole numbers and are based on possible comments and questions

that students may make during the share out.

« If there were no coins, how could you share the dollar bills?
« If there will no dollar bills, how could you share the coins?

Math Mindset |

« What can you do today to help build a relationship with
a classmate?

, Relationship Skills: Build Relationships

Invite students to work with a partner, possibly a new or less familiar peer
for those who feel comfortable, to complete the Notice & Wonder routine.
Encourage students to actively and respectfully listen to one another as
they explore and collaborate to represent division of decimals by a whole
number.

Transition to Explore & Develop

Ask questions that get students thinking about real-world situations

involving dividing money in a group of people. Encourage students to think

of situations where the amount of money is not a whole number, such as
$5.00, but a decimal like $5.50. Have students think about how they
would determine how to split up that amount of money in a group.

‘ Establish Mathematics Goals to Focus Learning
« Let’s think about how we can represent dividing decimals by
whole numbers.

wson 8-3
Represent Division of Decimals

by a Whole Number
E Be Curious

What question could you ask?

Lesson 8-3 « Represent Division of Decimals by a Whole Number "
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Explore & Develop ©@:omn

Learn
Diakiotah fiss $4.80 and wanits 15 i tho same amourt
i oach tank.

How much maney should Daketah put in each bank?

You San use a fepieentation 1o help you soive 1he problem

Partiicn 4.8, o 48 tenths, into & equal groups

[F] 2 [F] $ 12

48+ami2

Dinketah should put $1.20
In each bank

You can use decimal grids 16 represent
thvidiing & decimal by & whake fumise

Haw do decimal grids help
you uderstand dividing

secimals " b
@ i ecimals by & whole number? |
Gl hue 183 ibagrams of trall mix that she will put into 3 bags.
ek with the Samn amaunt of Trail mix. How misch will sach
Bag weigh?
0.61 kilogram

12 Unit 8 - Divide Decimals

© Pose the Problem

% Discussion Supports

Prompt students to think about the tools and strategies they already
know that can help them answer the questions. List the information that
students provide on the board, and then prompt students to use the
information to help them solve the problem.

Pose Purposeful Questions

-
« How does the picture help you understand the problem?
« What are the important quantities in this problem?

© Develop the Math

Choose the option that best
meets your instructional goals. \

' Compare and Connect

Pair students and assign them a division problem to
solve. Have them work alone, one solving it using a
division equation and the other solving it using a decimal
grid. Have them compare their answers and approaches.
Revisit this activity throughout the lesson to help students
build proficiency.

Bring It Together

TP
~ Elicit and Use Evidence of Student Thinking
« How do using equations and decimal grids help you represent dividing
a decimal by a whole number?

Key Takeaway
« Division of decimals can be represented by equal sharing or equal

grouping.
Work Together

Students work together to solve a division word problem involving a
decimal. Encourage students to estimate the quotient before they
begin solving.

BB Common Error Students have only used decimal grids that are split
into tenths at this point in the lesson. Make sure students study the place
value of the decimal in the Work Together problem to understand that they
should use decimal grids split into hundredths instead.

Eim Language of Math

Looking at the -or suffix may help students to remember which is the

divisor. Words ending in -or are people or things that perform actions,
like collectors who collect, or excavators that excavate. Divisors divide,
dividends get divided.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using representations to divide a decimal by a
whole number.

Materials: Tenths and Hundredths Representations Teaching
Resource, bills and coins manipulatives

Directions: Make available copies of Tenths and Hundredths
Representations Teaching Resource and bills and coins
manipulatives. Have students work together to solve the Pose the
Problem. Students may use any tool they choose to help them solve
the problem.

Support Productive Struggle
« How can you determine the operation you need to use to solve
the problem?
« What tools can you use to help you determine the quotient?
« What are some strategies you can use to determine
the quotient?
« Is the quotient greater than or less than 1? Explain why.

[ odeling |

« How does a representation help you understand dividing
decimals by a whole number?

Tentha and Handredths
Represarisions

Students reflect on if using a
representation has served its purpose
to help them understand dividing a
decimal by a whole number.

Activity Debrief: Have students share
their strategies for determining the
quotient. Encourage students to look
for similarities and differences
between the strategies. il TITTTITIT

A PDF of the Teaching Resource is L ATHHLEHTATLTLIRR R TR )
available in the Digital Teacher Center.

~ English Learner Scaffolds

Entering/Emerging Support students’
understanding of the adverb evenly using

Developing/Expanding Support students’
understanding of the adverb evenly using

Guided Exploration

Students use decimal grids to solve a division word problem with a
decimal as the dividend and a whole number as the divisor.

Lﬁi Use and Connect Mathematical Representations

@ Have the students estimate the solution. Ask:
« What power of ten will you multiply by? Why?
« What compatible numbers will you use? Why?
« How will basic facts and place-value patterns help you?

« Think About It: Why are there 5 decimal grids? Why are the
decimal grids showing tenths?

4 Have students complete their own decimal grids to determine an
equivalent representation of 12 tenths. Ask:
« Will you need more than one decimal grid to determine the
equivalent representation of 12 tenths?

4 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« How do decimal grids help you understand dividing decimals by
a whole number?

Students reflect on if using decimal grids as a model has served
its purpose to help them understand dividing a decimal by a
whole number.

2. Develop the Math

Dakotah has $4.80 and wants |

®

o put thie same amount in
each bank,

How con you determine how
much money should

Bridging/Reaching Ask students to
use evenly in a sentence, demonstrating

classroom manipulatives. Set ten counting chips
on the desk. Say /’m going to split these evenly.
Split into two groups of five. Demonstrate again
with classroom manipulatives. Finally, test
comprehension by demonstrating the task two
more times, one correctly splitting the items up
evenly, and one time not. Ask after each
demonstration, Did | split these evenly?

classroom manipulatives. Set ten counting chips
on the desk. Say I'm going to split these evenly.
Split into two groups of five. Demonstrate again
with classroom manipulatives. Finally, ask
students to use evenly in a sentence,
demonstrating with manipulatives. Provide
sentence frames for students who need

more guidance.

with manipulatives. Then instruct
students to work in groups, using a
dictionary to come up with similar-
meaning words, such as equally and
uniformly, and to share their list with
the class.

Lesson 8-3 « Represent Division of Decimals by a Whole Number 12A
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Practice & Reflect @

Name

1 35+7=__ 05 2 4a53+3=_ 151

3 0a4+4=__ 051 4 2832= 14
5 3943w 13

7 on2s+e=__ 009 8 24+4=__ 06

.

On My Own . @

What i5 the quotient? Use decimal grids to sove. Check students” grids.

U B - Divi Dwcomats

o

8. St triends are going 1o run a relay roce that is 312 miles iong
Each triend will run an oQual distance. How many miles will oach
friond run?

0.52 mile

10, Astroot 15 5.3 miles long. Workers partiton the street Info
3 equai parts for & rencvation project, How long is each pant?

24 mites

11 STEM Connection Saffron measwred ot 6.5 cups
She a0 oqual amaunt of flour
ake 5 bt peakes. How many cups of
fiour will be in cach batch?

1.3 cups

i

“As
\t )~
Extend Your Thinking How Goes knowing how o Q
15 dvide whele numbers holp you Bhice 2 dotimsl
by & whole rumbar? Expiain your thinking
Sample answer: | can use what | know about dividing
whole numbers and relating division to multiplication
and apply It 1o dividing decimals by whole numbers.

@ Retlect

How 15 dvitsing n decimal by @ whale number similet 10 or different from
iviting who'e numbees?

Answers may vary,

Mindset
Whist hedpedt you 1o bulkd # reltionship
with a clossmate today?

Unit 8 - Divide Decimals

13-14

Practice

Build Procedural Fluency from Conceptual Understanding
B Common Error: Exercise 3 Some students may incorrectly represent

a decimal containing 0, like 2.04, as 2.4. Suggest that students check their
answers by either using multiplication or repeated addition.

Item Analysis

ltem DOK | Rigor

1-8 1 Procedural Skill and Fluency
9-1 2 Application

12 3 Conceptual Understanding

@ Reflect

Students complete the Reflect question.
« How is dividing a decimal by a whole number similar to or different
from dividing whole numbers?
Ask students to share their reflections with their classmates.

Math

« What helped you to build a relationship with a classmate today?
Students reflect on how they developed stronger relationship skills.

Learning Target
Ask students to reflect on the Learning Target of the lesson.
« | can represent division of decimals by whole numbers using equal
sharing or equal grouping.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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Assess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

la 2 Represent division of decimals by a 5.NBT.B.7
whole number

1b 2 Represent division of decimals by a 5.NBT.B.7 Lasson 83
whole number Exit Ticket

2 Represent division of decimals by a 5.NBT.B.7 e
whole number

2 1 Represent division of decimals by a 5.NBT.B.7
whole number

\smg

SN

3 2 Represent division of decimals by a 5.NBT.B.7 8
whole number

A Whnat amount does cach square in the grd represent?
0.01 kilogram or one-hundredth of a kilogram

. How many grid &g

@ Data Use students’ scores on the Exit Ticket to assign the

810 1 each groUR?

differentiated resources available. When students complete the ™
Exit Ticket in the digital workspace, their responses are auto-scored. €. How many kfograms of frutt saksd are In oach bowr?
0.71 kilogram
Exit Ticket Recommendations 2. What s the quotiont far 2 4 4 37 Use decmal grids to solve
If students score Then have students do o
3 lengt! hen placed end1c-end,
50f5 Additional Practice or any of the @ or @ activities foot. What is ¢ ik
40f5 Take Another Look or any of the ©® activities o
3 or fewer of 5 Small Group Intervention or any of the @ activities
Reflect On Your Learning

Key for Differentiation

@ Reinforce Understanding i
) )
@ Build Proficiency U U
B Extend Thinking Anverard Bousce Sock M3

Lesson 8-3 « Represent Division of Decimals by a Whole Number 14A
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Reinforce Understanding Build Proficiency

Solve It, Keep It Practice It! Game Station

Work with students in pairs. Provide each pair with Represent Decimal Division Four in a Row
expressions on index cards such as these: 3.5 + 5,2.4 <+ 3, Students practice representing the division
3.6 + 6,4.8 + 4. One student chooses a card and uses a of decimals by whole numbers.

representation to solve the problem. Encourage students to

estimate the quotient to check for reasonableness. If the pair
agrees on the quotient, the student keeps the card. Then the
other student takes a turn until all cards have been collected.

Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Divide Decimals by Whole
Numbers-Model

Differentiation Resource Book, p. 81 Student Practice Book, pp. 81-82

14B Unit 8 « Divide Decimals
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with addition and subtraction

within 1,000,000.

Spiral Review

Assign the digital Spiral Review
Practice to students or
download and print PDFs of
the Spiral Review from the
Digital Teacher Center.

Student Practice Book, pp. 81-82

Extend Thinking

Use It! Application Station

That is Tasty! Students use decimal division

to size up and down a recipe. The content
of this card has concepts covered later in
Lesson 8-6. You may want to assign this
card to students ready to explore content
covered later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 82

Lesson 8-3 « Represent Division of Decimals by a Whole Number

14C
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LESSON 8-4

Divide Decimals by Whole Numbe

Learning Target

« | can use place-value understanding and equivalent representations to divide a decimal by
a whole number.

Standards + major + Supporting ® Ad

Content

< 5.NBT.B Perform operations with multi-digit whole numbers and with decimals to hundredths.

< 5.NBT.B.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.

Math Practices and Processes
MPP Use appropriate tools strategically.
MPP Look for and express regularity in repeated reasoning.

Focus
Content Objective

« Students use place-value
understanding and equivalent
representations to divide a
decimal by a whole number.

Coherence

Language Objectives

« Students explain how to divide a

decimal by a whole number by
answering multiple How
questions using can.

« To support optimizing output,

ELs participate in MLR1: Stronger

and Clearer Each Time.

SEL Objective

« Students identify and discuss the
emotions experienced during
math learning.

Previous

« Students found whole-number
quotients and remainders
(Grade 4).

« Students represented division of
decimals by a whole number
(Unit 8).

Rigor

Conceptual Und di

| Proced

'\ Now

« Students use place-value
understanding and equivalent
representations to divide
decimals by whole numbers.

| Skill & Fluency

« Students build on their
understanding of dividing
decimals as they begin to notice
generalizable patterns through
visual representations.

15A Unit 8 « Divide Decimals

« Students build their proficiency
for decimal place value, basic
facts, and division strategies
by expanding their skills to
include division of decimals by
whole numbers.

Next

« Students divide whole numbers
by decimals using decimal grids
and equivalent equations
(Unit 8).

"« Students add, subtract, multiply,
and divide using the standard
algorithm (Grade 6).

Application

« Students apply their
understanding of dividing
decimals by whole numbers
to solve problems with real-
world contexts.

Application is not a targeted
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
dividend infer

divisor transition

place value

quotient

The materials may be for any part of the
lesson.

- number cubes

Number Routine @

About How Much?
& 5-7min
Students build number

sense as they estimate the value of each
multiplication expression.

Remind students that this routine involves
mental math only. Students should not
solve for the product.

These prompts encourage students to
talk about their reasoning:

« How did you find your estimate?
Which estimates were reasonable?

« How do you determine if an estimate
is reasonable?

« How can you estimatean answer
using only mental math?

« How did you think about
each factor?

« Why is more than one
estimate reasonable?



Launch @smn

Sense-Making Routin

Purpose Students think about equivalent representations of numbers
(for example, 1.2 is equivalent to 12 tenths).

Which Doesn’t Belong?

« Which doesn’t belong?
See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students work on their own to
determine which doesn’t belong so that they can compare their individual
answers with other students’ and learn about each other’s thinking.

' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of equivalent representations and
are based on possible comments and questions that students may make
during the share out.

« How are the numbers similar?

« How can you represent the numbers?

« Do any of the given numbers have the same value?
How do you know?

PP indset |

« How can you understand your feelings?

Self-Awareness: Identify Feelings and Emotions

After students participate in the Which Doesn’t Belong? routine, invite
them to share the emotions they were experiencing. Encourage students
to focus on the feelings they experience when they were successful as
well as when they were not. Their work throughout the lesson with
dividing decimals by whole numbers may be challenging, and they may
feel upset or frustrated. Remind students that these feelings are neither
right nor wrong, but how we deal with our feelings can affect success with
math work. Sharing and listening can help students build understanding of
their own emotions as well as the emotions of others.

Transition to Explore & Develop

Make sure students understand that they have already used equaivalent
representations to help them solve problems before, and now they will
expand the use of them to division involving decimals.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use place-value understanding and
equivalent representations to divide a decimal by a whole number.

8-
Divide Decimais by
Whole Numbers

E Be Curious

Which doesn't belong?

.'/

1.2
iz tenths

12 hundredths

120 hundredths

o civn e undersansd
your feelngs?

1z tenths

12 hundredths

120 hundy
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Explore & Develop ©@:omn

Learn

Ashiey i Going 10 ci this plece of wacd

What will ba the length of each ploceT

Th equation G772 4 3 = wean e

e probiem

You CAR use BN iuivalent e

o P You SOt e Bguotion

wquralent
epresgntstions |

How is using eguivalent
+3=024 ERrRsRntaTions Fnt Using
extended division facts?

%0,0.

Each pince of wood is 0.4 mater long

You can use alace-vaha undestanding and ecub/hent TepesenIations 15
divide a decimal by o wholo Rumbee

@ Work Together

it 3 ploces ot aqual ingih P T———T—
S ——— pypp——

AL [T |
72 hundredtne + 3 w 38 hursdeedihg T

Amelia has 350 cublc inches of palting sof that she will pi ints
B sancing pots. asch With the same Amcunt of $oil. Hew moch
ol will b i each pat?

0.62 cubic Inch of soil

16 Unit 8 - Divide Decimals

© Pose the Problem

Pose Purposeful Questions
« What information is given to you in the problem?
« Are you dividing a decimal by a whole number or a whole number
by a decimal?
« How is the problem similar to other problems you have solved?
« What ways do you know to represent dividing a decimal by
a whole number?

© Develop the Math

meets your instructional goals.

R = Stronger and Clearer Each Time

Pair students and have them solve a division problem.

Ask them to work individually and write about the

different steps they took to determine the quotient. /
Then have students compare their writing with their

partner, correcting when necessary. Revisit the routine

throughout the lesson for reinforcement.

Choose the option that best \

Bring It Together

- Elicit and Use Evidence of Student Thinking

« How can you write an equivalent representation of a decimal?
« How does understanding place value help you solve problems that
involve dividing a decimal by a whole number?

Key Takeaway
« When dividing a decimal by a whole number, it is helpful to think about
different ways to represent the dividend. For example, 1.2 4 can be
thought of as 12 tenths <+ 4.

Work Together

Students work together to solve a word problem that involves dividing a
decimal by a whole number. Encourage students to estimate the quotient
before they begin solving the problem.

ER Common Error Students may “get stuck” with this problem if they
think of 3.1as 31tenths and try to share 31in 5 groups. Remind them that
can also write 3.1as 3.10 and share 310 hundredths in 5 groups.

- Language of Math

Remind students that equivalent means “equal in value or amount.” Writing
1.2 as 12 tenths means the representations represent the same amount and
have the same solution, but one is using a representation that allows us to
divide more easily.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students analyze related division expressions to develop a strategy
for dividing decimals by whole numbers.

Directions: Present students with expressions, such as 36 =+ 3,
3.6 + 3,and 0.36 = 3. In pairs or small groups, have students
predict the similarities and differences of the quotients and discuss
how they came to these conclusions.

After students have had time to record their prediction, have them
find the quotients using previously taught strategies. Students should
determine whether their prediction was true, and discuss why. Ask
each student or group to create a generalization statement about
dividing decimals by whole numbers to share with the class.

. Support Productive Struggle
« How are the expressions similar? How are they different?
« How can you use the meaning of division to help you determine
the quotient?
« How can you use equivalent representations of the decimal
number to help you determine the quotient?

Math is...

« Are there generalizations you can make to help you work
more efficiently?

Students attend to the detail of looking for repeated reasoning while
solving problems.

Activity Debrief: Facilitate a discussion about using equivalent
representations of the decimal number as a strategy for dividing a
decimal by a whole number.

Have students revisit the Pose the Problem question and
discuss answers.

« How can you determine the length of each piece?

‘@: English Learner Scaffolds
Entering/Emerging Support students in
understanding the word amount. Using materials
such as sand or a liquid, fill half a jar or glass.
Then, repeat, filling half of another jar or glass of
the same size. Say This [jar] has the same amount
of [sand] as that jar. Repeat twice, once filling the
objects with the same amount of sand or liquid,
and once with a different amount. Ask /s this the
same amount?

Developing/Expanding Support students in
understanding the word amount. Using materials
such as sand or a liquid, fill half a jar or glass. Then, water (something that can’t be counted)
repeat, filling half of another jar or glass of the same as well as math manipulatives such as
size. Say This [jar] has the same amount of [sand] as counting chips. Have them sort the

that jar. Ask students to repeat the task, using
amount in a sentence. Provide sentence frames for containers and discuss the amounts using
students who need more guidance.

Guided Exploration

Students use what they already know about equivalent representations
and place-value understanding to solve an equation that involves
dividing a decimal by a whole number.

Use and Connect Mathematical Representations
34 Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

4 Have the students estimate the solution. Ask:
« What power of ten will you multiply the dividend and
divisor by? Why?
« What compatible numbers will you use to estimate
the solution? Why?
« How will basic facts and place-value patterns help you
estimate the solution?

« Think About It: How can using decimal grids help you represent
0.72 and 0.24 in equivalent ways?

@ Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

Mathis...

« How is using equivalent representations like using extended
division facts?

Students attend to the
detail of looking for
repeated reasoning
while solving problems.

2. Develop the Math

Ashiey is going 1o cut this plece of wood into 3

Bridging/Reaching Provide students
with classroom materials such as sand or

materials and manipulatives into different

amount and number; for example, These
two boxes have a different amount of
sand. These two containers have the
same number of counters.

Lesson 8-4 « Divide Decimals by Whole Numbers 16A
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Practice & Reflect @

Name

1 Whish she
enprossion O
A B4+3
B 3Bt +3
© 38 rndemin +3
D 036403

2. Which shows an sguivalent lepresentation of the
expression 26 + 47

quVBlEnt reprasentaton of

A 644
B N5+4

C 26t + 4

@ 26 tundreans + 4

What I the quotient?

3 024s8=_ 003 4 08m+9=_ 007
5 096 +8= 036 60844 4= o021
712647= o018 8 225+5=__ 045
8 3Ll 106 10. 452 +4= 113

‘ ——

- |
On My Own @}%

M. Thewo frieids cqually st the cost of a lage bag of popcorr
The total cost was $6.12. How much did each person have

to pay? $2.04

12. STEM Connection Saffron is usiig 4.5 cups of
sugat to make cookies. She 15 making § batches

How many cups af sugar will be irs esch baich?
0.9 cup \ )}

>

13. A piece of 1ibbon is 064 meter long. Kylke i going /Q

12 cut it Into 4 equal pleces. How long wil oach
pioce bo? 096 meter

14, Extend Your Thinking Sohve the fufiowing equations
024+3= 008
024+« 0008
024 +300=_0.0008
Whint do you rotice about the dvisors and quotents?
Sample answer: The quotient decreases
proportionally in place value as the divisor Increases.

@ retiect

HOW £AN YOu USe your Undestanding of DHCR vakie & SGUNBNt
represantations 1o dvide decimais by whoke numbors?

Answers may vary,

Mingset
How have you worked to

17-18 Unit 8 - Divide Decimals

Practice

Build Procedural Fluency from Conceptual Understanding
EB® Common Error: Exercises 1-6 Make sure students understand that
once they have determined the quotient using equivalent representations,
they must use their understanding of place value to represent the quotient
as a decimal. For example, students may see 0.24 + 8 as 24 = 8 and give
an answer of 3. Encourage them to think about the quotient in terms of
hundredths instead of simply the value of the basic division fact quotient.

Item Analysis

1-2 ] Conceptual Understanding
3-8 2 Procedural Skill and Fluency
9-10 2 Conceptual Understanding
1-13 2 Application

14 3 Conceptual Understanding

@ Reflect

Students complete the Reflect question.
« How can you use your understanding of place value and equivalent
representations to divide decimals by whole numbers?
Ask students to share their reflections with their classmates.

Y indset |

« How have you worked to understand your feelings?
Students reflect on how they practiced self-awareness.

Learning Target
Ask students to reflect on the Learning Target of the lesson.
« | can use place-value understanding and equivalent representations
to divide a decimal by a whole number.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

o ——

Divide decimals by whole numbers 5.NBT.B.7

1
2 1 Divide decimals by whole numbers 5.NBT.B.7

1 Divi . | hol : B. Lesson B4
3 ivide decimals by whole numbers 5.NBT.B.7 Exit Ticket
4 2 Divide decimals by whole numbers 5.NBT.B.7 a

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

40f4 Additional Practice or any of the @ or @ activities
3of4 Take Another Look or any of the & activities
2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation

@ Reinforce Understanding
© Build Proficiency
@ Extend Thinking

¥1$3.52 How much doos ora pound

| inderstand

)
hy
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18B

Reinforce Understanding

Swap It Out

Provide partners with two number cubes. Partners roll a 2-digit
factor and a 1-digit factor, multiply, then rewrite the multiplication
equation as a division expression with the dividend in the
hundredths and a 1-digit whole-number divisor. Partners work

together to solve the division expression. Repeat as time permits.

Take Another Look Lessons

Assign the interactive lesson to
reinforce targeted skills.

« Divide Decimals by
Whole Numbers

Differentiation Resource Book, p. 83

Unit 8 . Divide Decimals

Build Proficiency

Practice It! Game Station
Dividing Decimals by Whole
Numbers Task Cards

Students practice solving problems
involving dividing decimals by

whole numbers.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 83-84
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Own It! Digital Station
Games:

Assign the digital game to develop

fluency with addition and subtraction

within 1,000,000.

Spiral Review

Assign the digital Spiral Review
Practice to students or
download and print PDFs of
the Spiral Review from the
Digital Teacher Center.

Student Practice Book, pp. 83-84

Extend Thinking

Use It! Application Station
Leave a Trail! Students create a poster
showing how they divided decimals while
making trail mix. The content of this card
has concepts covered later in Lesson 8-6.
You may want to assign this card to students
ready to explore content covered later in
this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 84

Lesson 8-4 « Divide Decimals by Whole Numbers
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LESSON 8-5

by Decimals

Vocabulary

Learning Targets

« | can use decimal grids to represent and solve a division equation. Math Terms  Academic Terms
- | can write an equivalent equation with a whole-number divisor to solve a division equation. dividend address
divisor reflect
ower of 10
Standards * major s Supporting ® Additional ZUOtient

Content

< 5.NBT.B Perform operations with multi-digit whole numbers and with decimals to hundredths.

< 5.NBT.B.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.

The materials may be for any part
of the lesson.

Math Practices and Processes
MPP Model with mathematics.

MPP Look for and make use of structure.

« 10 X 10 Grids Teaching Resource

Number Routine @

Focus

Content Objectives

« Students use decimal grids
to represent and solve a
division equation.

« Students multiply by a power
of 10 to write an equivalent
equation with a
whole-number divisor to solve
a division equation.

Coherence
Previous

« Students found whole-number
quotients and remainders
(Grade 4).

« Students used place-value
understanding and equivalent
representations to divide
decimals by whole numbers
(Unit 8).

Rigor

Conceptual Under

' Proced

Language Objectives

« Students discuss finding
quotients of whole numbers
using division grids and powers
of 10, answering How and Why.

« To support cultivating conversation
and maximizing linguistic and
cognitive meta-awareness,

ELs participate in MLR7: Compare
and Connect.

Now

.« Students divide whole numbers

by decimals using decimal grids
and equivalent equations.

| Skill & Fluency

« Students build on their

understanding of place value as they
relate different strategies to dividing

whole numbers by decimals.

19A Unit 8 - Divide Decimals

« Students build proficiency
with dividing whole numbers
by decimals.

SEL Objective

« Students recognize and work to
understand the emotions of
others and practice empathetic
responses.

Next

« Students divide decimals by
decimals using area models to
| find partial quotients for
| equivalent equations (Unit 8).
« Students add, subtract, multiply,
and divide using the standard
algorithm (Grade 6).

| Application

« Students apply their
understanding of dividing whole
numbers by decimals to solve
problems with real-world contexts.

Application is not a targeted
element of rigor for this standard.

Where Does It Go?

@5—7 min

Students build number

sense as they determine where a given
number would be located on two number

lines with different endpoints.

These prompts encourage students to

talk about their reasoning:

« How did you determine where the

number would be located on the first

number line?

« How did you use the first number line
to determine where the number would

go on the second number line?

« How is the whole on the second

number line different from the whole
on the first number line? Why does

it matter?

« How can you double-check
your work?
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Purpose Students think about ways to determine how many “groups”
there are in different scenarios.

Notice & Wonder

« What do you notice? What do you wonder?
See the Appendix for a full description of the sense-making routines.

Teaching Tip Have students Think Pair Share. Have them individually
think about the image of a pile of coins, then pair with another student and
share thoughts about what they notice and wonder before sharing ideas
with the class.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of dividing by a decimal, and are
based on possible comments and questions that students may make
during the share out.

« If you know the amount of money in the pile in dollars and cents, how
could you find the amount of money in the plie in cents only?

- A quarter is worth $0.25. How could you represent $0.25 using
cents only?

« If you know the amount of money in the pile in cents how could you
find how many groups of 25 cents are in the pile?

[V I indset |

« How can you recognize and understand how others are feeling?

Social Awareness: Empathy

Establish a classroom culture that welcomes openness and empathy by
encouraging students to share and discuss their emotions and recognize
the emotions of others. After students participate in the Notice & Wonder
routine, invite them to share the emotions they were experiencing.
Encourage students to think about their own experiences with the
emotions being shared by others. Their work throughout the lesson with
dividing whole numbers by decimals may be challenging, and they may
feel emotions such as happy, excited, or frustrated. Sharing and listening
can help students build understanding of their own emotions as well as
empathy for others.

Transition to Explore & Develop

Ask questions that get students thinking about strategies and models used
to divide by a decimal. Guide students to think about how they can explain
strategies used to solve real-world problems involving decimal divisors.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use decimal grids and equivalent
equations to divide a whole number by a decimal.

Sense-Making Routine

8-5

Divide Whole Numbers
by Decimals
Be Curious
What do you notice?
What do you wonder?

and Understand kow others
e feakng?

TR - Do D i
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Learn
Antia has 3 in qoarters

How many quarters does she have?

» Ontr Way Use decimial gridy
I+0i5=g

Thave are 12 groups of
25 hundredths

I+0an

HM 1 usng p:muor 3 10 wiko an
uauivalent equation similas o the way you
| raund dacimal quatiardsT How Is dferent?

Parinen 3 into geoups
{0F 25 nundrading

Ancther Way Multiply by 8 power of 10

| andt s L2 l
¥
3+0E =
Arra hire T2 quarters

Yoot can U deckmal gt o dvide 1 whole rumbor by o decimal
You san also multinhy by 8 powe! of 10 1o divide by & decimal

(D Work Together

& restairant awner ardered 75 meters of foil 16 Wiap sandwiches
5o uses 0.3 moter tawrop ona Bandwich:

Haw many sandwiches can she wiap with the fofl she ordered?
250 sandwiches
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© Pose the Problem

Pose Purposeful Questions
« What problems like this have you seen before?
« What strategy did you use to solve those problems? Can you use that
strategy here?
- Based on what you know about mathematics, can you make a
conjecture about how many quarters there are?

© Develop the Math

Choose the option that best meets
your instructional goals.

' Compare and Connect

Pair students and assign them the same problem. Have one

student solve it using decimal grids and the other using

powers of 10. Then have them compare their answers and /
approaches. Revisit this activity throughout the lesson to

help students build proficiency.

Bring It Together

! Elicit and Use Evidence of Student Thinking

« How do decimal grids help you understand division by decimals?
« How can you rewrite an equivalent division equation using
powers of 10?7
« How can an equivalent equation help you solve a division equation?

Key Takeaways
« One strategy to divide a whole number by a decimal is to use decimal
grids to represent and solve the problem.

« Another strategy to divide a whole number by a decimal is to multiply
bya power of 10 to write an equivalent equation with a whole-number
divisor to solve.

Work Together

The Work Together activity can be used as a formative assessment
opportunity to check students’ understanding of how to find the quotient of a
whole number and a decimal. Have students work on the activity individually
or in pairs before asking them to explain how they found their answers.

B common Misconception Students may think that the quotient of two
numbers must be less than both numbers, but that is not true when the
divisor is a number between 0 and 1.

Q?I.ﬂ- Language of Math

The word equivalent has several meanings in mathematics. Equations that
have the same solution are called equivalent. A square and a triangle that
have the same area are called equivalent. It is also used in chemistry and

cartography (the science of making or drawing maps).
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using a representation to divide whole numbers by
decimals. They use their representation to develop other strategies
for dividing whole numbers by decimals.

Materials: 70 X 10 Grids Teaching Resource

Directions: Provide copies of the 70 x 10 Grids Teaching Resource.
Display division expressions, such as 3 + 0.12 and 3 =+ 0.2. Have
students work in pairs or small groups to explore using a
representation to determine each quotient.

Support Productive Struggle
« How can you use the meaning of division to help you use a
representation to solve?
« How can you represent the dividend? How can you represent the
divisor? How is the quotient shown in the representation?

Math is... ML

« What ideas have you learned before that were helpful in solving
these problems?

Students look for and apply place-value structure to solve problems.

Activity Debrief: Have students share their representations and
thinking. Facilitate a discussion to ensure students see that both the
dividend and divisor were represented using an equivalent value
written as hundredths, for example, 3 as 300 hundredths, 0.12 as

12 hundredths, and 0.2 as 20
hundredths. And that these values can
be found by multiplying the dividend
and the divisor by a power of 10.

40500 Grids

Have students revisit the
Pose the Problem question
and discuss answers.
« How can you determine how
many quarters Anna has?

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

!31‘ English Learner Scaffolds

Entering/Emerging Support students’
understanding of the phrase /3] dollars in quarters.

quarters on the table. First, ask Do / have eight
dollars in quarters? Then ask Do I have two dollars
in quarters? Finally, work with students to find

the decimal number on the Learn page that
represents a quarter.

Developing/Expanding Support students’
understanding of the phrase [3] dollars in

Put four quarters on the table. Say A quarter equals quarters. Put four quarters on the table. Say A
25 cents. | have one dollar in quarters. Put four more quarter equals 25 cents. | have one dollar in
quarters. Put four more quarters on the table and
ask students to tell you how much money you
have in quarters. Provide sentence frames for
students who may need more guidance.

Guided Exploration

Students build on their understanding of division to find quotients of
whole numbers divided by decimals using decimal grids.

l‘ﬁi Use and Connect Mathematical Representations
54 Have the students estimate the solution. Ask:
- What power of ten will you multiply by? Why?
« What compatible numbers will you use? Why?
« How will basic facts and place-value patterns help you?
« Think About It: Why is it useful to use hundredths decimal grids
instead of tenths decimal grids as a tool to solve this problem?
« When have you used powers of 10 to write an equivalent
representation before? Why did you do it?

4 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

4 Have the students use mental math and/or a related
multiplication equation to check the calculated solution. Ask:
« What related multiplication could you use? Why?
« How many quarters make 3 dollars? How do you know?

« How is using powers of 10 to write an equivalent equation similar
to the way you round decimal quotients? How is it different?

Students step back for an overview and shift perspective.

2. Develop the Math
Anna has $3 in quarters,

How many quarters dous she have?

Whit equation can you wrile to represent this

Bridging/Reaching Ask students to
explain the strategy they prefer to
divide whole numbers by decimal
numbers. Listen for key words and
phrases such as $3 in quarters,
decimal grids, powers of 10, and
groups of. Validate and provide
correction as needed.

Lesson 8-5 « Divide Whole Numbers by Decimals 20A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-4 Students may multiply the divisor by a
power of 10 rather than multiplying both the dividend and the divisor by a
power of 10. In Exercise 1, the student may multiply 0.2 by 10 only and
obtain the quotient 6 -+~ 2 = 3. Remind students that both the dividend
and the divisor must be multiplied by the same nonzero number.

Item Analysis

1-4 1 Procedural Skill and Fluency

5-8 2 Application

9 3 Conceptual Understanding

10-1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How do powers of 10 help you divide by a decimal?
Ask students to share their reflections with their classmates.

Mindset

« What helped you recognize and understand how others were feeling?
Students reflect on how they practiced social awareness.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can use decimal grids to represent and solve a division equation.
« | can write an equivalent equation with a whole-number divisor to
solve a division equation.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

21-22 Unit 8 - Divide Decimals
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker
I T
Divide whole numbers by decimals 5.NBT.B.7
2 1 Divide whole numbers by decimals 5.NBT.B.7
3 2 Divide whole numbers by decimals 5.NBT.B.7

Lesson B8

Exit Ticket

Name

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the e
Exit Ticket in the digital workspace, their responses are auto-scored. §
- . A
Exit Ticket Recommendations N B

If students score Then have students do

30f3 Additional Practice or any of the & or @ activities
20f3 Take Another Look or any of the @ activities
1or fewer of 3 Small Group Intervention or any of the ) activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

3 Extend Thinking

20 cups

Reflect On Your Learning

At Bryouc Bk Y
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22B

Reinforce Understanding

Compare It!

Work with students in pairs. Provide each student with a
division problem with a 1- or 2-digit dividend and a decimal
divisor such that there will be no remainder. One student should
divide using decimal grids and the other should divide using
powers of 10. Have students compare results and if they have
different results have them discuss. Repeat with other division
problems and have partners switch roles.

Take Another Look Lessons

Assign the interactive lessons to
reinforce targeted skills.

« Divide Whole Numbers by
Decimals-Model

« Divide Whole Numbers
by Decimals

Differentiation Resource Book, p. 85

Unit 8 - Divide Decimals

Build Proficiency

Practice It! Game Station
Divide by Whole Numbers Tic Tac Toe
Students practice dividing whole numbers
by decimals.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 85-86
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with addition and subtraction

within 1,000,000.

Spiral Review

Assign the digital Spiral Review
Practice to students or
download and print PDFs of
the Spiral Review from the
Digital Teacher Center.

Student Practice Book, pp. 85-86

Extend Thinking

Use It! Application Station

That is Tasty! Students use decimal

division to size up and down a recipe. The
content of this card has concepts covered
later in Lesson 8-6. You may want to assign
this card to students ready to explore content
covered later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 86

Lesson 8-5 « Divide Whole Numbers by Decimals
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LESSON 8-6

Divide Decimals by Decimals

Learning Target

« | can write an equivalent equation containing whole numbers to solve a division equation.

Standards -« Major & Supporting #® Additional

Content

< 5.NBT.B Perform operations with multi-digit whole numbers and with decimals to the hundredths.

© 5.NBT.B.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.

Math Practices and Processes

MPP Make sense of problems and persevere in solving them.

MPP Attend to precision.

Focus

Content Objective

« Students multiply the dividend
and the divisor by a power of 10
to write an equivalent equation
containing whole numbers to
solve a division equation.

Coherence
Previous

« Students found whole-number
quotients and remainders
(Grade 4).

« Students divided whole numbers
by decimals using decimal grids
and equivalent equations
(Unit 8).

Rigor
Conceptual Understanding
« Students build on their
understanding of division as they

notice and use patterns in
dividing a decimal by a decimal.

23A Unit 8 « Divide Decimals

Language Objectives

« Students discuss multiple
strategies to find quotients of
decimals while answering
Wh- questions.

« To support optimizing output,

ELs participate in MLR5: Co-Craft

Questions and Problems.

| Now

|« Students divide decimals by

decimals using area models to
find partial quotients for
equivalent equations.

Procedural Skill & Fluency

« Students build proficiency with
strategies for dividing a decimal
by a decimal.

SEL Objective

« Students set learning goals and
initiate work on tasks to
accomplish their goals.

Next

.« Students add and subtract

fractions (Unit 9).

|« Students add, subtract, multiply,
and divide using the standard
algorithm (Grade 6).

Application

« Students apply their
understanding of division with
decimals to solve problems with
real-world contexts.

Application is not a targeted
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
dividend advantage

divisor assert

partial quotients  disadvantage
power of 10

quotient

The materials may be for any part
of the lesson.

- Tenths and Hundredths
Representations Teaching Resource

Number Routine %
Where Does It Go?

@ 5-7min

Students develop

number sense as they determine where a
given number would be located on two
number lines with different endpoints.

These prompts encourage students to
talk about their reasoning:

« How did you determine where the
number would be located on the first
number line?

« How did you use the first number line
to determine where the number would
go on the second number line?

« What did you do differently with the
second number line than with the
first number line?

« How can you double-check
your work?
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Sense-Making Routin

Purpose Students should focus on the fact that changing both the
divisor and the dividend by the same factor results in the same quotient.

Notice & Wonder

« What do you notice? What do you wonder?
See the Appendix for a full description of the sense-making routines.

Teaching Tip Have students examine the equations in multiple ways.
One way could be to use equivalent representations to state each
equation, such as, “There are 2 groups of 5 tenths in 10 tenths.” Another
could be to find the power of 10 needed to make the last equation
equivalent to each of the other equations.

S Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of dividing decimals and are based
on possible comments and questions that students may make during the
share out.

« What is similar about these equations?

« What is different about the equations?

« What patterns do you see?

« What other equations could you write that would continue the
pattern shown?

[V I indset |

« What helps you want to do your best work?

Self-Regulation: Working Memory

Before beginning the Notice & Wonder routine, guide students to make
their own specific and attainable goal for the day. Goals may be centered
around dividing decimals by decimals or may be focused on strong
behaviors, such as active listening or staying on task. Creating a personal
goal can allow students to practice self-motivation as they work toward
achieving that goal.

Transition to Explore & Develop

Ask questions that get students thinking about patterns in division. Guide
students to think about how they can explain strategies used to divide
decimals by decimals.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can divide a decimal by a decimal by solving
an equivalent equation.

86

Divide Decimals

by Decimals
E Be Curious

What do you notice?
What do you wonder?

1,000 +~ 500 = 2
100 -50 =12
0+-5=2
10+05=2

What helps you want 1o do your
best work?

1,000 +~ 500 =2

100 -50=2
WW+s5=2__ |

Lesson 8-6 - Divide Decimals by Decimals 23
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Learn

A ployaround i ectanguiar i shape

How con you determine the length. 85 m|
of the playground?

The #gustion 1985 4 9.5 = | can tepresent the plollem
You can multiphy M Sidend 0nG dvisor by @ power of 1010 elp you
Frecision
Haow doyou choase 1he
power of 10 10 use?

1996 4+ 95 = 21
a5+ 85=21

The kmgth cf the peayground is 21 meters

To anvide s Secimal by & decimal, you can muRiply by a power of 30
and than use panial quatients 1o sohve

(D work Together

Ms Perer has 435 inches of [ee fr some dresses. Each dress
oot B7 Inchas of iace. How many cresses can Ms. Parar make?

5 dresses

24 Unit 8 - Divide Decimals

© Pose the Problem

Pose Purposeful Questions
« How is this similar to other problems you have solved?
« How will the length of the playground be related to its area?

_9 Develop the Math

Choose the option that best meets
your instructional goals. \

% Co-Craft Questions and Problems

Pair students and have them co-create a problem similar to the

one on the Learn page. Have them work together to solve

their problem and then trade their problem with another

pair. After each pair solves the other pair’s problems, have /
them form a group of four to check solutions and correct

any mistakes that may have been made. Revisit the task

throughout the lesson for reinforcement.

Bring It Together

. Elicit and Use Evidence of Student Thinking
« How do you use partial quotients as a strategy to divide decimals?

Key Takeaway
« One strategy to divide a decimal by a decimal is to multiply the
dividend and the divisor by a power of 10 to write an equivalent
equation containing whole numbers to solve.

Work Together

The Work Together activity can be used as a formative assessment
opportunity to check students’ understanding of how to solve a problem
involving division of a decimal by a decimal. Have students work on the
activity individually or in pairs before asking them to explain how they
found their answers.

BB Common Error Watch for students who only multiply the divisor by a
power of 10. Stress that to create an equivalent equation, both the divisor
and dividend must be multiplied by the same power of 10.

- Language of Math

The word area comes from the Latin word area, meaning “an empty piece
of flat gound.” Area can mean the amount of space a figure takes up, like
“the area of a rectangle,” or a geographic region, like “the hilly area of
Wisconsin,” or an idea or activity, like “we are becoming experts in the
area of mathematics.”
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using a representation to divide decimals. They use
their representation to develop other strategies for dividing whole
numbers by decimals.

Materials: Tenths and Hundredths Representations Teaching Resource

Directions: Provide copies of the Tenths and Hundredths
Representations Teaching Resource. Display division expressions, such
as 1.2 + 0.4 and 2.4 < 1.2. Have students work in pairs or small
groups to explore using a representation to determine each quotient.

Support Productive Struggle

« How did you use a representation to divide a whole number by a
decimal? How can you extend that to dividing two decimals?

« How did you determine whether to use the tenths grid or the
hundredths grid?

« How do the quotients of these division problems relate
to the quotients of 12 <+ 4 and 24 =+ 12? Why do you think
this happens?

Activity Debrief: Have students share their representations and
thinking. Facilitate a discussion to ensure students see that both the
dividend and divisor were represented using an equivalent value as
hundredths, such as 12 tenths and 4 tenths. And that these values can
be found by multiplying the dividend and the divisor by a power of 10.

Y WP recision | _
Tomina and Husdredrin

- How do you choose the power of Bapresantations
10 to use? :

Students give carefully formulated
explanations of their reasoning.

Have students revisit the Pose the
Problem question and discuss answers.
« How can you determine the
length of the playground?

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

!3! English Learner Scaffolds
Entering/Emerging Support students’
understanding of the word each. Use classroom
objects to demonstrate. First, write $5.50 on three
notebooks, for example. Say Each notebook is

price, and once, not. Ask, Is each [book $3.25]?

Developing/Expanding Support students’
understanding of the word each. Use classroom
objects to demonstrate. First, write $5.50 on
three notebooks, for example. Say Each notebook
$5.50. Repeat twice, once labeling objects the same is $5.50. Repeat twice, once labeling objects the
same price, and once, not. Ask, /s each [book
$3.25]? Finally, ask students to repeat the task,
using each in a sentence. Provide sentence
frames for students who need more guidance.

Guided Exploration
Students build on their understanding of division to find quotients of
decimals divided by decimals using powers of 10, area models, and
partial quotients.

Use and Connect Mathematical Representations
4 Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

£ Have the students estimate the solution. Ask:
« What power of ten will you multiply the dividend and
divisor by? Why?
« What compatible numbers will you use to estimate
the solution? Why?
« How will basic facts and place-value patterns help you
estimate the solution?

« Why do you multiply by 10 *?

3 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« Think About It: How would this problem be different if the width
was missing?

[ WP recision |

« How do you choose the power of 10 to use?

Students give carefully formulated explanations of their reasoning.

2. Develop the Math

A playground ks rectangular in shape

Bridging/Reaching Ask students to
explain the meaning of the word each,
and to use it in a sentence. Allow
students to interject, giving their
opinions, agreeing or disagreeing, and
explaining why, as well as pointing out
any mistakes that they may catch. For
example, No, that’s not correct.... or No,
each means....

Lesson 8-6 - Divide Decimals by Decimals 24A
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Unit 8 * Divide Decimals

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 2 Students may automatically multiply by 10,
not taking into account what they are trying to accomplish. Remind them
that the goal is to write an equivalent equation that contains only whole
numbers. That may involve multiplying by 10 or 103 or 104 etc., depending
upon the greatest number of decimal places that appear in the equation.

Item Analysis

1-4 1 Procedural Skill and Fluency

5 2 Conceptual Understanding

6-10 2 Application

1 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How can powers of 10 help you divide a decimal by a decimal?
Ask students to share their reflections with their classmates.

Mindset

« What helped you want to do your best work?
Students reflect on how they practiced self-motivation.

Learning Target

Ask students to reflect on the Learning Target of the lesson.
« | can write an equivalent equation containing whole numbers
to solve a division equation.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker ==
ot — |
Divide decimals by decimals 5.NBT.B.7
2 1 Divide decimals by decimals 5.NBT.B.7
3 2 Divide decimals by decimals 5.NBT.B.7 ‘Eﬂ;.r'::m
4 2 Divide decimals by decimals 5.NBT.B.7

ot 10 1978 + 0437
D Data Use students’ scores on the Exit Ticket to assign the

differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

40f4 Additional Practice or any of the & or @ activities

3of4 Take Another Look or any of the @ activities ;

2 or fewer of 4 Small Group Intervention or any of the @ activities
Key for Differentiation :: ‘;:‘D
@ Reinforce Understanding €. 28 haps
© Build Proficiency . S0

@ Extend Thinking

26 feet
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O

A A Beom i Bk

Lesson 8-6 - Divide Decimals by Decimals 26A


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0077.xhtml

26B

Reinforce Understanding

Divide with Decimals

Work with students in pairs. Students write two 2-digit

numbers and multiply the numbers. Students write the product
divided by one of the factors. Then they insert a decimal point
before the last digit in each number, trade papers, and divide
using powers of 10, area models, and partial quotients. Help
students understand how to use the place value of the dividend
and divisor to determine the power of ten by which to multiply
before labeling the area model.

Take Another Look Lessons

Assign the interactive lessons to
reinforce targeted skills.

« Divide Decimals-Model
« Divide Decimals

Differentiation Resource Book, p. 87

Unit 8 « Divide Decimals

Build Proficiency

Practice It! Game Station
Divide Decimals by Decimals Task Cards
Students practice dividing decimals.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 87-88
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with addition and subtraction

within 1,000,000.

Spiral Review

Assign the digital Spiral Review
Practice to students or
download and print PDFs of
the Spiral Review from the
Digital Teacher Center.

Student Practice Book, pp. 87-88

Extend Thinking

Use It! Application Station
Leave a Trail! Students create a poster
showing how they divided decimals while
making trail mix.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 88

Lesson 8-6 - Divide Decimals by Decimals
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Analyze the Probe

Targeted Concept Determine the quotient of a decimal divided by a
decimal by using reasoning about the magnitude of the dividend and
divisor and the meaning of division.

Targeted Misconceptions Some students do not apply place-value
ideas to determine quotients when a decimal is divided by a decimal. They
may think division always “makes smaller” without considering the
magnitude of the dividend and divisor. Some students have difficulty
applying strategies for whole number division and estimation to reason
about the location of the decimal point in the quotient.

Authentic Student Work

Below are examples of correct student work and explanations.

Sample A

Sample B
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Collect and Assess Student Work

Collect and review student response to determine possible misconceptions. See examples in If-Then chart.

HEN the student likely...

1.a,b,c overgeneralizes that the quotient is always
less than the dividend. Note that this
2.d -
overgeneralization could lead to a correct
3.b answer for Exercise 2 (choice c).
4.a,b,c
1a thinks that when decimals are divided,
2.d the answer is a very small decimal
' (generally the smallest decimal among
3.b the answer choices).
4.a
1c overgeneralizes that when decimals are
2b.d divided, the quotient will have the decimal
o point in the same place as the dividend or
3.bc the divisor. Note that this
4.ab overgeneralization could lead to correct

answers for Exercise 2 (choice ¢) and for
Exercise 3 (choice a).

Sample Misconceptions
In this case, the student chooses a quotient smaller than the dividend.

1. What i the guotient for EXPLI 0 P YOUT SR

i Blrase ou
Ge+ O\ Srmq
_|uf

Nupker bt |

Cirche your answer,

-I."]L?r

a. 00272

b. 0272

~he

Hhtt Spmayy

In this case, the student chooses the smallest choice.

3, Which grovides Explain or show your answer

0.036

ot 1S |98 thn o
Beout e Sucongg
¢ biger thaethég, gV
one.

Cirdle your ansywer,

In this case, the student incorrectly thinks about the value of the dividend and divisor.

A, Which provics the answer 1o Explain cr S YOl e

4 08T

Yot Answer,

e\ preOT
W verin spoh-

1. Many of the above difficulties result in a combination of correct and incorrect responses.

For correct responses, be sure to check for sound reasoning.

Take Action

Choose from the following resources or suggestions:

« Revisit decimal division activities in Lessons 8-2 through 8-6.

« Apply whole number division ideas to decimal division. For example,
point out that just as 10 =~ 2 = ? can be thought of as “finding how
many 2s fit into 10,” you can think of 10 + 0.2 = ? as “finding how

many two-tenths fit into 10.”

« Use decimal language that reinforces place-value understanding. For
example, ensure that students read 0.35 as “thirty-five hundredths”

rather than as, say, “point three five.”

« Encourage students to call to mind visual images of concrete materials
as a strategy for reasoning about decimal division and the placement

of the decimal point.

Revisit the Probe After additional instruction, have students review their
initial answers. Use these questions for discussion:

« Are there any answers you would like to change? Explain.
« Are there any questions that you still have about any of the exercises
on this probe?

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

« Do estimation activities in groups, allowing students to discuss their strategies.

Math Probe 28A
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Students can complete the Unit Review to prepare for the
Unit Assessment. Students may complete the Review in their

Interactive eBook in the Digital Student Center.

Vocabulary Review

Item Analysis

1 8-2
2 8-2
3 8-2
4 81

Review

Item Analysis
5 1 83
6 1 8-1
7 2 8-6
8 1 8-5
9 2 8-2
10 1 8-5

To review the lessons in this unit, have
students watch the Math Replay video in
their Digital Student Center.

Assign the Unit Review practice to
students from the Digital Teacher Center.

5.NBT.B.7
5.NBT.A.2
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
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Item Analysis (continued)

1 1 8-4 5.NBT.B.7
12 1 8-5 5.NBT.B.7
13 1 8-5 5.NBT.B.7
14 1 8-6 5.NBT.B.7
15 1 8-4 5.NBT.B.7
16 2 8-4 5.NBT.B.7
17 1 8-4 5.NBT.B.7

Performance Task
Standard: 5.NBT.B.7
Rubric (4 points)

2 POINTS  Student’s work reflects a proficiency with dividing whole
numbers by decimals. The student’s quotients are accurate.

1POINT  Student’s work reflects developing proficiency with dividing
whole numbers by decimals. One of the quotients is
accurate.

O POINTS  Student’s work reflects a poor understanding of dividing
whole numbers by decimals. No quotients are correct.

2 POINTS  Student’s work reflects a proficiency with dividing decimals.
The solution is accurate.

1POINT  Student’s work reflects developing proficiency with dividing
decimals. The solution is incorrect due to computational
errors, not conceptual weakness.

O POINTS  Student’s work reflects a poor understanding of dividing
decimals. The solution is incorrect.

Reflect

The Reflect question provides an opportunity for students to express their
understanding of the unit level focus question.

Unit Review 31-32
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Fluency Practice

Fluency practice helps students develop procedural fluency, that is, the
“ability to apply procedures accurately, efficiently, and flexibly.” Because
there is no expectation of speed, students should not be timed when

Unt 8

Fluency Practice completing the practice activity.
Name
Fluency Strategy Objective Students practice multiplying by multiples

of 100.

You ¢an usa place viluo 8nd proportios of cperations 10 multily by
Mitiples of 100.

Fluency Progression

Hédm . >l 4 Write 500 s 6 X 00,
\/ FREI0N0 DapmrNey 1 Use Partial Sums to Add 4.NBT.B.4
g 53 Mol 2 Decompose by Place Value to Subtract 4.NBT.B.4
- 2400
3 Use an Algorithm to Add 4.NBT.B.4
1. Use place value and propentios 10 muliply.
S0x3= 9 XWOX3I 4 Use an Algorithm to Subtract 4.NBT.B.4
= ";7 3_ %10 5 Choose a Strategy to Add 4.NBT.B.4
- x 00
= 2,700 6 Choose a Strategy to Subtract 4.NBT.B.4
Fluency Flash 7 Multiply by Multiples of 10 5.NBT.B.5
Use the models to compiete the multiplicabon equations. 8 Multiply by Multiples of 100 5.NBT.B.5
2
- .. .. 9 Divide Multiples of 10 5.NBT.B.6
| 10

Divide Multiples of 100 5.NBT.B.6

. .. .. 1 Use an Algorithm to Multiply (2- and 3-Digit 5.NBT.B.5
Numbers by 1-Digit Numbers)

0 2 % 500 = 1.000

12 Use an Algorithm to Multiply (2-Digit Numbers ~ 5.NBT.B.5

[PET -1 by 2-Digit Numbers)
13 Choose a Strategy to Multiply 5.NBT.B.5
Fluency Check 14 Choose a Strategy to Multiply 5.NBT.B.5
Vihat s the drtferonce or product?
Ak 3200 Vo xee __7200 Fluency Expectations
4 6x30= 180 . 7Tx600= 4,200 Grade 4
5 600Xx2= 1,200 12.90x5= 450 « Add and subtract within 1,000,000.
64X = 360 B 2472-207= 2231 Grade 5
7 553 =151m 402 14200 X 4= 200 « Multiply multi-digit whole numbers.
8 20%x8= 160 18 8 X 700 = 5,600 Grade 6
8 300x7= 2300 8. 961 — 423 = 528 « Divide multi-digit numbers using the standard algorithm.
« Add, subtract, multiply, and divide multi-digit decimals using the
Fluency Talk standard algorithm for each operation.

Explain how you Can use propenties of operations 1o find thw
product of i number nnd @ multiple of 100.

Explanations may vary.

WK DAL S0 YOu Lse Wi you Myltiply @ number by o
multiple of 107

Explanations may vary,
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Performance Task

Baseball

Students draw on their understanding of dividing decimals. Use the rubric
shown to evaluate students’ work.

Standards: 5.NBT.A.2, 5.NBT.B.7
Rubric (10 points)

Part A (DOK 2) - 2 points

2 POINTS

1POINT

0 POINTS

Student’s work reflects a proficiency with dividing with
decimals. The student was able to accurately provide 4 or 5
of the 5 answers.

Student’s work reflects a developing proficiency with
dividing with decimals. The student was able to accurately
provide 2 or 3 of the 5 answers.

Student’s work reflects a weak proficiency with dividing with
decimals. The student was able to accurately provide 1or 0
of the 5 answers.

Part B (DOK 2) — 2 points

2 POINTS

1POINT

0 POINTS

Student’s work reflects a proficiency with dividing with decimals.
The student was able to accurately calculate the answer.
Student’s work reflects a developing proficiency with
dividing with decimals. A minor error in calculation resulted
in an inaccurate answer.

Student’s work reflects a weak proficiency with dividing with
decimals. Multiple errors in calculation resulted in an
inaccurate answer.

Parts C and D (DOK 2) - 4 points

4 POINTS

2 POINTS

0 POINTS

Student’s work reflects a proficiency with dividing with decimals.
The student was able to accurately calculate the answer.

Student’s work reflects a developing proficiency with dividing
with decimals. A minor error in calculation resulted in an
inaccurate answer.

Student’s work reflects a weak proficiency with dividing with
decimals. Multiple errors in calculation resulted in an
inaccurate answer.

Part E (DOK 3) — 2 points

2 POINTS

1POINT

0 POINTS

Student’s work reflects a proficiency with how division
affects the final answer. The student was able to accurately
respond.

Student’s work reflects a developing proficiency with how
division affects the final answer. The student was able to
respond but with errors.

Student’s work reflects a weak proficiency with how division
affects the final answer. The student was not able to
accurately respond.

Unit 8
Performance Task

Narme

Baseball

Player | number of Hits

96 + 0.320
= 300
49 + 0.200
= 245
48 + 0.400
=120
31+ 0155
= 200

Aosessmwnt besocn Book W7

A batting Aveeagn of Q178

bats.

e
Sample answer: 36 + 0,180 = 3600 + 18
= 200 at bats

Sample answer: 31 + 35 = 66 number of hits;
66 = 0.275 = 240 total number of times at bat,

and now has a betting

Pumber of times ot bat

Sample answer: 49 + 32 = 81 number of hits;
81+ 0.270 = 300 total number of times at bat.

Sample answer: The amount of hits when at bat should
make the batting average increase.

[T ————

Performance Task

34A
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Two forms of the Unit Assessment, Form A and Form B, are available for

either print or digital administration. The items on the two assessments are
parallel items, assessing the same concept and standard. The table below
provides the item analysis for both forms.

Both Unit Assessments are available in the Assessment Resource Book
or as downloadable files from the Digital Teacher Center.

Data When students complete the Unit Assessment in the Digital
Student Center, their responses are auto-scored.

Item Analysis

12 8
2 2 81
301 82
4 2 82
5 1 83
6 1 84
7 1 84
8 2 84
9 1 85
0 2 85
n 1 86
2 2 86
13 3 85
“ 3 85
53 84,

85

Divide by Powers of 10 (Decimal
Point)

Divide by Powers of 10 (Decimal
Point)

Estimate Quotients (Decimal
Numbers)

Estimate Quotients (Decimal
Numbers)

Divide Decimals by Whole
Numbers-Model

Divide Decimals by Whole Numbers
Divide Decimals by Whole Numbers
Divide Decimals by Whole Numbers
Divide Whole Numbers by Decimals
Divide Whole Numbers by Decimals
Divide Decimals

Divide Decimals

Divide Whole Numbers by Decimals
Divide Whole Numbers by Decimals
Divide Whole Numbers by Decimals

5.NBT.A.2

5.NBT.A.2

5.NBT.B.7

5.NBT.B.7

5.NBT.B.7

5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7
5.NBT.B.7

5.NBT.A.2,
5.NBT.B.7

Assign the digital Unit Assessment (Form A or B) to students or

download and print PDFs from the Digital Teacher Center.

34B Unit 8 « Divide Decimals
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UNIT 9 PLANNER

Add and Subtract Fractions

PACING: 13 days

LESSON MATH OBJECTIVE

SOCIAL AND EMOTIONAL

LANGUAGE OBJECTIVE LEARNING OBJECTIVE

Unit Opener ieniel Fraction Wall Students use a fraction wall to explore ways to make a fraction using fractions with different denominators.

91 Students use benchmark numbers to
estimate sums and differences of
fractions.

Students explain how to use an estimate

to predict or check the reasonableness of

Estimate Sums and
Differences of Fractions

a calculated sum or difference of fractions.

Students talk about benchmark
numbers to estimate the sums and
differences of fractions using greater
than and less than.

Students determine how they can
break a problem down to make it
easier to solve.

Math Probe Make an Estimate of the Sum Students use strategies to reason about the magnitude of and addition of fractions.

9-2 Represent Addition Students use and explain how to use a Students explain how to use a Students exchange ideas for
of Fractions with representation to add fractions with representation to add fractions with mathematical problem-solving with a
Unlike Denominators unlike denominators. unlike denominators using can. peer and provide thoughtful and
constructive feedback.
9-3 Add Fractions with Students add and explain how to add Students explain how to add fractions Students activelylisten without
Unlike Denominators fractions with unlike denominators. with unlike denominators using should. interruption as peers describe how
they approached a complex
mathematical task.
9-4 Represent Subtraction Students use and explain how to use a Students explain how to use a Students employ self-calming
of Fractions with representation to subtract fractions with representation to subtract fractions techniques that can be used to help
Unlike Denominators unlike denominators. with unlike denominators using can. manage reactions to potentially
frustrating situations.
9-5 Subtract Fractions with Students subtract and explain Students explain how to subtract Students practice staying focused on a
Unlike Denominators how to subtract fractions with fractions with unlike denominators mathematical problem for a set time.
unlike denominators. using can and should.
9-6 Add Mixed Numbers with Students add and explain Students talk about adding mixed Students identify multiple possible
Unlike Denominators how to add mixed numbers with numbers with unlike denominators solutions for a given math problem.
unlike denominators. using can and use.
97 Subtract Mixed Numbers  Students subtract and explain Students talk about subtracting mixed Students practice segmenting a
with Unlike Denominators how to subtract mixed numbers with numbers with unlike denominators complex mathematical task into
unlike denominators. using can, should, same, and different. smaller achievable tasks.
9-8 Add and Subtract Mixed Students add and subtract mixed Students talk about adding and Students work toward completing a
Numbers with Regrouping numbers with regrouping. subtracting mixed numbers with mathematical task independently using
regrouping using rearrange and prior knowledge or understanding of
rename. mathematical concepts.
9-9 Solve Problems Students solve word problems involving Students explain how to solve word Students identify a problem and
Involving Fractions and fractions. problems with fractions using can, execute the steps necessary to solve
Mixed Numbers should, reasonable, and estimate. the problem.
Unit Review

Fluency Practice

Performance Task
Unit Assessment

35A Unit 9 - Add and Subtract Fractions



FOCUS QUESTION:

How do | add and subtract fractio

?

LESSON KEY VOCABULARY MATERIALS TO GATHER RIGOR FOCUS STANDARD
Math Terms Academic Terms
91 benchmark number eliminate « fraction circles Application 5.NF.A.2
estimate suggest « fraction tiles
« number cubes
« Benchmark Fraction Number
Line Teaching Resource
9-2 denominator correspond « Blank Open Number Line Conceptual 5.NF.A1
equivalent fractions suggest Teaching Resource Understanding,
fraction tiles « fraction tiles Procedural Skill &
like denominators < ruler Fluency
numerator
9-3 equivalent fractions accurate « fraction tiles Conceptual 5.NF.A1
like denominator condition « number cubes Understanding,
multiple Procedural Skill &
Fluency
9-4 denominator establish « Fraction Number Lines Conceptual 5.NF.A1
equivalent fractions valid Teaching Resource Understanding,
« fraction tiles Procedural Skill &
Fluency
9-5 denominator reflect - fractions tiles Conceptual 5.NF.A1
equivalent fractions suggest « index cards Understanding,
Procedural Skill &
Fluency
9-6 equivalent fractions establish « fraction tiles Conceptual 5.NF.A1
mixed number relevant « index cards Understanding,
Procedural Skill &
Fluency
9-7 equivalent fractions accurate « blank spinner Conceptual 5.NF.A1
mixed number assert « fraction tiles Understanding,
Procedural Skill
& Fluency
9-8 equivalent fractions debate « fraction tiles « Explain and Show Your Conceptual 5.NF.A1
mixed number eliminate « index cards Strategies Teaching Resource Understanding,
« rulers PSF
9-9 equivalent fractions reflect - fraction circles « Problem-Solving Tool Application 5.NF.A2
mixed number suggest « fraction tiles Teaching Resource

« number cubes

Unit Planner
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Unit Overview

Focus

Equivalent Fractions and Like Denominators

Students begin this unit by estimating sums and differences of fractions.
Estimates are used by mathematically proficient students to check the
reasonableness of answers. Since halves and ones are easy to work with,
students use these benchmarks to help them estimate. They can round each
number they are working with to a benchmark and get a quick idea of what the
sum or difference should be. Students learn that they can round to a half if the
numerator is about half of the denominator. If the numerator is very close to the
denominator, the fraction rounds to 1. If the numerator is much less than the
denominator, the fraction rounds to 0.

Students extend the work they did in Grade 4 as they work with fractions with unlike
denominators. To start, they apply concepts from Grade 3 to determine how the
fractions can be written using a single denominator. They know the denominator tells
the unit fraction used to build it. Fractions with unlike denominators are built using

Moving fromthe visual/physical to symbolic manipulations, students use what
they learned in Grade 4 about equivalent fractions. They use this relationship to
obtain equivalent fractions with common denominators. They are exposed to
problems for which only one of the fractions must be rewritten with a common
denominator as well as those where both fractions need to be rewritten with a
common denominator. The student’s task is to find a common multiple of the
denominators. After fractions are written with a common denominator, students
can add and subtract fractions as they have done previously, by adding and
subtracting the numerators, respectively.

They further apply this process with mixed numbers, recognizing that the
fractional parts need to be expressed with a common denominator to add or
subtract. However, regrouping might be necessary if the sum of the fractional
parts is greater than 1 or the first fractional part in a subtraction expression is less

different unit fractions. Students get a sense of this and what to do about it by working than the second fractional part. In these cases, students regroup 1 from the

with physical representations, such as fraction circles and fraction tiles.

Coherence

What Students Have Learned ”ﬁ What Students Are Learning

« Students compared fractions by creating
common denominators or numerators.
(Grade 4)

with like denominators. (Grade 4) | numbers.
« Students solved word problems involving
addition and subtraction of fractions. (Grade 4) |'I
« Student expressed a fraction with a I
denominator of 10 as an equivalent fraction

with a denominator of 100. (Grade 4)

fractions.

Rigor

Conceptual Understanding

," « Students use benchmark numbers to estimate |
the reasonableness of sums and differences of

Procedural Skill & Fluency

fractional part or the whole part as necessary.

'.I What Students Will Learn

"| « Students add and subtract fractions and mixed | « Students solve real-world and mathematical
numbers with unlike denominators. \
« Students solve word problems involving \

« Students added and subtracted mixed numbers | addition and subtraction of fractions and mixed

problems by writing and solving equations with
| nonnegative rational constants and
- coefficients. (Grade 6)

Application

Students develop understanding of
- estimating sums and differences of fractions;

« adding and subtracting fractions with unlike
denominators;

« adding and subtracting mixed numbers with
unlike denominators.

35C
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Students build proficiency with
« identifying benchmark fractions and
making estimates;
« finding the sums and difference of fractions
with unlike denominators;
« finding the sums and differences of mixed
numbers with unlike denominators.

Students apply their knowledge of
« determining the reasonableness of answers in
real-world contexts;

« adding and subtracting fractions and
mixed numbers to solve problems in real-
world contexts.



E@ Effective Teaching Practices

Facilitate Meaningful Mathematical Discourse
Arich learning environment includes meaningful discourse among
students. In the mathematics classroom, student discourse is an
interactive process of collaborative exploration, exchange of ideas,
argumentation, and building of shared understanding. It is engaging,
commands participation, and promotes deep learning. It is a tool the
teacher uses to both ensure and confirm that learning is taking place.

Discourse can be verbal or written and enhanced through visuals. It takes
place in a variety of settings—for example, whole class, small groups, and
pairs—and it calls for student-student and student-teacher interaction.
Student-student discourse allows students to take responsibility for their
own learning and the learning of their peers. The student-teacher dynamic
has the teacher playing more of a supporting role, making sure that the
process follows a productive path.

YZ Math Practices and Processes
Use Appropriate Tools Strategically

Mathematical tools include physical and virtual manipulatives; drawings,
graphs, and diagrams; expressions, equations, and other symbolic
constructions; and calculators, math software, and other technology.

When mathematically proficient students look at a problem, they decide
which tools they will use to represent and solve it. They are flexible with
the choices and know the benefits of one tool versus another and of
combining tools to better understand problems and justify solutions.

During the course of a lesson, the teacher should let students explore a
problem on their own or in pairs using tools and approaches of their own
choosing. The teacher facilitates the exploration using strategic questions
while allowing students to interact, exchange ideas, and make discoveries.

Social and Emotional Learning

- Self-Awareness - Recognize Strengths (Lesson 9-1): When
students recognize their own strengths, they can see themselves
as resourceful and may be more willing to attempt to problem solve
and help others.

« Social Awareness - Respect Others (Lesson 9-2): When students
are respectful of one another, they strengthen their class community.

« Relationship Skills — C ication (Lesson 9-3): Students who can
communicate effectively are more likely to build strong relationships and
contribute to a positive classroom culture.

+ Self-Management — Control Impulses (Lesson 9-4): Students who can
regulate their impulses and reactions are better able to navigate and
solve problems.

Classroom discourse can be a means of engaging any element of the

teaching and mathematical practices—for example, constructing arguments

and critiquing the reasoning of others. It can also be used to enrich the

classroom experience for English language learners.

Each lesson in this program calls for discourse using the think-pair-share

model and whole-class discussion.

The teacher is a facilitator and performs the following actions—

- During pair and small-group activities, engages students as they explore
and share ideas and strategies with each other.

« Observes and gathers information about what students are doing and
saying and forms a plan for the whole-class discussion.

« Facilitates student-student and class discourse by creating an environment
in which students are willing and eager to take ownership of their ideas.

« Makes sure the discourse stays relevant to the lesson’s goals.

A goal in teaching is to have students be able to switch between tools
and/or transition from one tool to another—for example, from concrete
manipulatives to equations. This flexibility is an indication that a student
understands the problem and concept being explored.

« For example, in this unit, the goal is for students to be able to represent
problems using fraction circles and/or tiles and sketches and to be able
to manipulate these using their knowledge of addition, subtraction, and
equivalent fractions. Further, students should be able to apply these
representations to the writing and manipulation of equations or other
symbolic/numeric constructions and to understand the connections
between this work and the physical representations.

- Social Awareness — Appreciate Diversity (Lesson 9-5): When students
appreciate diversity, they create a stronger, more inclusive classroom
community.

« Responsible Decision-Making - Identify Problems (Lesson 9-6): A
key step in problem solving is analyzing information to identify the task.

« Relationship Skills - Tt k (Lesson 9-7): When students work
effectively as a team, they establish a stronger learning community.

« Responsible Decision-Making — Solve Problems (Lesson 9-8):
Efficient problem solvers can make informed decisions that lead to
solutions.

- Self-Awareness — Self-Efficacy (Lesson 9-9): Students with high
self-efficacy are more likely to persevere to complete a challenging task.

Unit Overview 35D



Unit Overview

Language of Math
Mathematical Nouns

Students will be using these key terms in this unit:

« Benchmark number* (Lesson 9-1): Students were introduced to this
term in the context of comparing fractions in Grade 4. In this unit, the
benchmark numbers 0, %and 1are used to estimate sums and
differences of fractions and mixed numbers by finding and using
estimates of the numbers being added or subtracted.

« Like denominator* (Lesson 9-2): Students were introduced to
denominator in the context of fractions in Grade 3, and they worked with
like denominators in Grade 4. In Grade 5, students generalize their skills
with addition and subtraction of fractions, and they make and hear
reference to unlike denominators, which are denominators that are not
the same.

% Math Language Development

A Focus on Speaking

We learned our first language by listening, speaking, reading, and writing,
in that order. Mathematics is like a second language, because we don’t
start speaking it until a few years after we start speaking our first
language, and by then reading and writing get as much attention as
listening and speaking. This is natural, since we are by then learning to
read and write. Still, a deliberate effort should be made to engage
students in speaking about mathematics right away, from the very
beginning of their instruction in mathematics.

Acknowledgement of this reality is reflected in the current initiatives in
math education. Discourse is cited as a critical component in our effort to
give students more ownership of their learning. Teachers are called to
probe student thinking and elicit verbal responses. We are further advised
that our probing questions be open-ended. In this way, we ask students to
dig deeper into their thoughts and their abilities to verbalize them.

E® English Language Learner

Making Inputs Comprehensible

In this unit, students are provided with a number of scaffolds to support
their comprehension of the language used to present and explain
strategies related to adding and subtracting fractions. Because many of
the words (would, since) and phrases (same-sized parts, started with, in
all, spend [time]), and sentence structures (To___,do ___sothat__,
When _,youcan__, Youcanuse __to____.)in this unit could prove
challenging to ELs, they are supported in understanding and using them
so that the instruction is more accessible.

35E Unit 9 - Add and Subtract Fractions

« Mixed number* (Lesson 9-6): Students were introduced to this term in
the context of addition and subtraction with mixed numbers in Grade 4.
It is a number that has a whole-number part and a fraction part.

« Multiple* (Lesson 9-3): Students were introduced to this term in the
context of recognizing that a whole number is a multiple of each of its
factors in Grade 4. In Grade 5, students find common multiples of unlike
denominators as they rewrite fractions to obtain like denominators.

*This is a new term.

By speaking their thoughts, students process their understanding more
thoroughly. This helps them understand more deeply, and it builds their
recall of concepts.

In this unit, seek opportunities to elicit verbal responses from students.

- There are frequent opportunities to ask students how they will represent a
problem. Have them explain the representation to you before (or instead
of) showing you. Math is different from everyday language in that we are
accustomed to showing our thinking. We are inclined, for example, to write
equations or draw pictures or graphs to explain our ideas.

« Students will be asked which equivalent fractions they can use and how
they can rename fractions and mixed numbers. Have students speak
their responses with explanations in descriptive terms, as if in
connection to physical representations.

« Lesson 9-1- would

« Lesson 9-2 — same-sized part
«lesson9-3-To__,do___sothat .
« Lesson 9-4 — When__, youcan___.

« Lesson 9-5 - started with

« Lesson 9-6 —in all

« Lesson 9-7— You canuse __to___

« Lesson 9-8 — since

« Lesson 9-9- spend [time]



Unit Routines

Number Routines

The number routines found at the beginning of each
lesson help students build number sense and operational fluency. They
also help students develop the thinking habits of mind that are important
for proficient doers of math.

What’s Another Way to Write 1t?

Purpose: Build flexibility with number sense and mental math operations.
Overview: Given a number, students generate expressions using
operations that, when evaluated, have the same value as the number. The
teacher records expressions as students share. Students then look for
relationships amongst the expressions.

7] Sense-Making Routines

« Which doesn’t belong? (Lessons 9-1, 9-3) In Lesson 9-1, students
compare and contrast fractions to determine which does not belong. In
Lesson 9-3, students identify which number in the set does not belong.

« Notice and Wonder: How are they the same? How are they different?
(Lesson 9-2) Students are presented with sets of fraction tiles that each
represent the same part of a whole. They describe how the sets are the
same and how they are different.

« Is it always true? (Lesson 9-4) Students think about whether the
relationship holds true in all cases or if it is a unique relationship.

T Math Language Routines

The Mathematical Language Routines used in this unit give teachers a
structured, yet adaptable format for amplifying and developing students’
social and academic language. These routines can also be used as
formative assessment opportunities as students develop proficiency in
English and mathematical language. They can be used in ways that
support real-time-, peer-, and self-assessment. For more information on
the Math Language Routines, see the Appendix.

« Lesson 9-1: To support conversation, students participate in MLR8:
Discussion Supports.

« Lessons 9-2, 9-8: To optimize output, students participate in MLR1:
Stronger and Clearer Each Time.

Which Benchmark Is It Closest To?

Purpose: Enhance rounding and reasoning skills.
Overview: Students determine to which benchmark the given number is
closest and explain their reasoning.

Would You Rather?

Purpose: Build flexibility with number sense and mental math operations;
enhance decision-making.

Overview: Students choose between two options, both of which require
mental computation. Students explain their choice and their rationale for
their choice.

« Notice and Wonder: What do you notice? What do you wonder?
(Lessons 9-5, 9-8) In Lesson 9-5, students make observations about
rows of packages of party favors. Each package has 5 items in it.

In Lesson 9-8, students explore the possibility of regrouping using
one whole.

« Notice and Wonder: What questions can you ask? (Lessons 9-6, 9-9)
In Lesson 9-6, students start thinking about wholes first, and then
counting part of the whole. In Lesson 9-9, students consider what
questions could be asked about a weekly planner.

« Notice and Wonder: What question could it be? (Lesson 9-7) Students
look at two representations of mixed numbers and determine what
question could be answered using them.

« Lessons 9-3, 9-7: To optimize output, students participate in MLR7:
Compare and Connect.

« Lesson 9-4: To support sense-making, students participate in MLR2:
Collect and Display.

« Lesson 9-5: In order to support sense-making, students participate in
MLR8: Discussion Supports.

« Lesson 9-6: To maximize linguistic and cognitive meta-awareness,
students participate in MLR5: Co-Craft Questions and Problems.

« Lesson 9-9: In order to support sense-making, students participate in
MLRG6: Three Reads.

Unit Routines 35F



Readiness Diagnostic

Administer the Readiness Diagnostic to determine your students’
Unit 9 readiness for this unit.

How Ready Am 1? .
2 Targeted Intervention

2 @ Use Guided Support intervention lessons available in the Digital

1. Which fraction is equivient t 5 7
Teacher Center to provide targeted intervention.

Wi &0

Item Analysis

Skill Guided Support Standard
Intervention Lesson

Identify equivalent Equivalent Fractions ~ 4.NF.A.1
fractions
2 2 Compare fractions Compare Using 4NF.A2

Benchmark One Half

3 2 Compare fractions Compare Using 4NF.A2
Benchmark One Half

4 2 Add mixed numbers Add Mixed Numbers ~ 4.NF.B.3.c

2 Decomposing fractions Build Fractions from 4NF.B.3.b
Unit Fractions

6 2 Add fractions Add Like Fractions 4NFB3.a
7 2 Subtract fractions Subtract Like 4.NF.B.3.a

Fractions
o $+3 8 2 Add fractions with Add Fractions in 4NF.C5.a

R Pt denominators 10 and 100 10ths and 100ths

9 1 Subtract mixed number Subtract Mixed 4.NF.B.3.c

in a word problem Numbers

N

6. Which i the sum i3 + 337 " o |2 Add mixed number in a Add Mixed Numbers 4.NF.B.3.c
: word problem

@

Assign the digital Readiness Diagnostic to students or download
and print PDFs from the Digital Teacher Center.

Course Disgnostic
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Unit Opener

Focus Question

Introduce the Focus Question: How can | add and subtract fractions?

Ask students to think about what they know about adding and
subtracting fractions.

« What do you already know about adding fractions?

« What do you already know about subtracting fractions?

Remind students that at the end of the unit, they will reflect back on what
they learned.

I Family Letter

Each letter presents an overview of the math in the unit and home
activities to support student learning.

STEM in Action

Videos

Students can watch the two STEM videos.

STEM Career: Park Ranger Students watch the animation about Poppy
and her aspirations to be a park ranger.

Poppy Adds Fractions Students see how Poppy uses addition of fractions
to find the part of the day that has unpleasant weather.

&3 STEM Project Card

Students can complete the STEM Project Card during their
workstation time.

¥ STEM Adventure

Students can complete the STEM Adventure during their workstation time.

O

Add and Subtract Fractions

Focus Question
How can | add and subtract fractions?

Unit Opener 35
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Ignite!

Fraction Wall

Students use fraction strips to explore equivalent fractions. They use the
strips to informally discover the need to consider parts of the same size
before adding fractions.

Materials: color pencils

1. Direct students to the student page.
« What do you notice about the strips on the page?

2. Have students explore fractions equivalent to %
« How can you represent > using some of the other strips?

3. Have students explore fractions equivalent to %

« How can you represent %using some of the other strips?

4. Have students work in pairs to explore how to make a sum of %
by using two parts of different sizes. Allow students time to explore
and discover.

. 1 .
« Find as many ways as you can to make a sum of - using two parts
of different sizes. Shade the strips to make sure that they show %

5. Help students notice that they have just added fractions with different
denominators to make %
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Unit Resources At-A-Clance

Workstations Additional Resources
Reveal Math offers rich and varied resources that teachers can use to differentiate and enrich Use the resources below to provide
students’ instructional experiences with the unit content. The table presents an overview of the additional support for this unit.

resources available for the unit with recommendations for when to use.

Description Use After Vocabulary
. Lesson Use the vocabulary cards to help students learn

Game Station Students build proficiency with adding and the vocabulary in this unit. Encourage students
subtracting fractions and mixed numbers. to write their own definitions of the key terms on
« Estimating Sums and Differences Race 91 the front side of the card.
5 « Adding Fractions Task Cards 9-2
2 « Fraction Addition Concentration 9-3
ﬁ - Subtracting Fractions Task Cards 9-4
E « Fraction Subtraction Tic Tac Toe 9-5 benchmark number
© « Mixed Number Addition Concentration 9-6
« Fraction and Mixed Number Addition Race 9-7
« Mixed Number Addition Concentration 9-8 Foldables
- Subtracting Mixed Numbers Task Cards 9-9 i )
Use the unit foldables with Lessons 9-2
§ Digital Game Submarine Plunge Students practice dividing 91 through 9-4.
® multi-digit numbers.
ﬁ B
© s Rk
= i —
o 3 * ."/“'," . 25
=} 1

nE= a/l

Have students complete at least one of the Use It! activities for this unit. \_ o s s e e 8

STEM Project Card ~ Get Moving Students design a car and measure the 9-8

distance it travels. . q .
@ Spiral Review Practice
Students can complete the Spiral Review

c
o
s Practice at any point during the unit as either a
t-4l Connection Card How Do You Say—Fractions? Students researchto 94 paper-and-pencil or digital activity.
5 find how to say words related to adding and
‘é subtracting fractions in other languages.
s 91 5.NBT.B.6
B3 Real World Card Create and Solve Students create a multi-step 9-9 9-2 5.MD.C.5
problem that adds and subtracts mixed numbers 93 5.NBT.A3
@ to solve. Then they use a digital tool to present .
9-4 5.NBT.B.5
the problem.
9-5 5.NF.A2
9-6 5.NFA
9-7 5.NBT.A4
9-8 5.NBT.B.6
9-9 5.NF.A.2

Unit Resources At-A-Glance 36A
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LESSON 9-1

Estimate Sums and Differences of Fractions

Vocabulary

Learning Targets

« I can use benchmark numbers to estimate the sums and differences of fractions. Math Terms  Academic Terms
« | can explain how to use an estimate to predict a calculated solution. benchmark eliminate
- 1 can explain how to use an estimate to check the reasonableness of a calculated solution. number suggest

estimate

Standards - Major & Supporting *® Additional

Content

> 5.NF.A.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.

The materials may be for any part
of the lesson.

- fraction circles

- fraction tiles

- number cubes

« Benchmark Fraction Number Line
Teaching Resource

Math Practices and Processes
MPP Construct viable arguments and critique the reasoning of others.

Focus

Number Routine @
Which Benchmark Is
It Closest TO? @ s-7mn

Students build number
sense as they determine which
benchmark number each given fraction is
closest to and explain their reasoning.

Content Objectives Language Objectives SEL Objective

« Students determine how they
can break a problem down to
make it easier to solve.

« Students talk about benchmark
numbers to estimate the sums
and differences of fractions using
greater than and less than.

« To support cultivating
conversation, ELs participate in
MLR8: Discussion Supports.

« Students use benchmark
numbers to estimate sums and
differences of fractions.

« Students explain how to use an
estimate to predict or check the
reasonableness of a calculated
sum or difference of fractions.

Students exchange ideas with each other.
After each fraction isdiscussed, it can be
moved to the appropriate benchmark.
These prompts encourage students to
talk about their reasoning:

Coherence _
Previous | Now Next

|« Students use representations to
understand addition of fractions
having unlike denominators

|+ Students use benchmark
. fractions to estimate the sums
and differences of fractions and

« Students compared two fractions
having different numerators and
different denominators (Grade 4).

. Students added and subtracted assess the reasonableness of ' (Unit9). « How did you look at each fraction?
decimals (Unit 4). calculated solutions. What did you consider about the
! numerator? What did you consider
about the denominator?
ngor « What did you consider about
Conceptual Understanding Procedural Skill & Fluency Application the sizes of the numerator

and denominator compared to
each other?

« Students estimate sums and
differences of fractions and

« Students develop proficiency
making estimates.

« Students build understanding of
estimation as they estimate sums

and differences of fractions and
determine the reasonableness of
proposed answers.

37A

Procedural Skill & Fluency is not
a targeted element of rigor for
this standard.

Unit 9 - Add and Subtract Fractions

determine the reasonableness
of proposed answers in
real-world contexts.



Launch @smn

Purpose Students compare and contrast fractions to identify which
doesn’t belong.

Which Doesn’t Belong?

« Which doesn’t belong?

Teaching Tip You may want to suggest that students write the fractions
that are not already simplified in their simplest form before discussing
them as a class.

-' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of using benchmark fractions to
estimate the sums and differences of fractions and are based on possible
comments and questions that students may make during the share out.

« How can you determine if any of the fractions are equivalent to
one another?

« How can you determine which fractions are close in value to
one another?

Math is... TEr

« What are your strengths in math?

- Self-Awareness — Recognize Strengths

As students determine which fraction doesn’t belong, encourage them to
recognize their own strengths, so they can see themselves as resourceful
and may be more willing to attempt to problem solve and help others.
Invite students to share their reasoning for how they identified their
solutions and remind them that some questions can have more than one
correct answer. As students work with estimating the sums and
differences of fractions throughout the lesson, encourage them to work
with other students to capitalize on the strengths of each group member.

Transition to Explore & Develop

Ask questions that get students thinking about benchmark fractions and
how certain fractions are easier to use when estimating sums and
differences of fractions.

- Establish Mathematics Goals to Focus Learning
« Let’s think about how we can estimate the sums and differences of
fractions using benchmark fractions.

L 91
Estimate Sums and Differences

of Fractions

Be Curious
‘Which doesn't belong?
.'/
LS
16 18
= 5
10 13

streagi o matsi?

Lesson 9-1 - Estimate Sums and Differences of Fractions 37
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© Pose the Problem

% Discussion Supports

As students talk about what they’ll be trying to do to solve the problem,
have them pay attention to others’ understandings in order to increase
their ability to estimate sums and differences of fractions. Restate
statements they make as a question to seek clarification and provide
vocabulary or grammar prompts for students who need more guidance.

: Pose Purposeful Questions
« Is an estimate sufficient to answer the question, or is an exact answer
needed? How do you know?

© Develop the Math

Choose the option that best
meets your instructional goals.

© Bring It Together

' Elicit and Use Evidence of Student Thinking

« How can you use benchmark fractions to help you estimate the sums
and differences of fractions?

« How can an estimate help you determine if a sum or difference
is reasonable?

Key Takeaway
« Benchmark numbers can be used to estimate sums and differences
of fractions.

Work Together

Students check the reasonableness of a calculated sum and a calculated
difference by using estimates. Make sure students are able to justify their
conclusions.

ommon Error: Students may think that the answers are no

B Error: Students may think that th t
reasonable based onthe differing denominators. Remind students that
fractions can be equivalent with different denominators.

QM Language of Math

Explain to students that a benchmark is a point of reference against which
to compare or assess something. Builders may use a benchmark on a wall
or pillar to measure all other distances from.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using benchmark fractions to estimate the sum of
two fractions.

Materials: Benchmark Fraction Number Line Teaching Resource

Directions: Provide copies of the Benchmark Fraction Number Line
Teaching Resource. Have students solve the Pose the Problem.

Support Productive Struggle

« How can you use the number line to help you estimate?

« How can you determine what benchmark number %is close to on
the number line?

« How can you determine what benchmark number % is close to on
the number line?

« How can you determine what benchmark number % is close to on
the number line?

« How can knowing which benchmark numbers the fractions are
close to help you find an estimate?

« How can you use the number line to determine if the sum of the
fractions will be less than or greater than 1?

Activity Debrief: Have groups of students share their work with the
class. Encourage students to discuss how they used the number lines
and benchmark numbers to determine their estimates.

A PDF of the Teaching Resource is

available in the Digital Teacher Center.

Beichnark Feactson Numbsr Lines

- English Learner Scaffolds
Entering/Emerging

Explain which [two]. Put four containers on the
desk, two with counters, and two without. Say,
Let’s see which two [cups] have counters. Check
each container and indicate which two have
counters. Repeat, putting different items in various
numbers of containers and using which [three] as

Which [four] [cups] have [crayons]? Allow pointing.

Developing/Expanding

Explain which [two]. Put four containers on the
desk, two with counters, and two without. Say,
Let’s see which two [cups] have counters.

Check each container and indicate which two
have counters. Repeat, putting different items in
various numbers of containers and using which
above. Repeat again, grouping the [four] with items [three] as above. Repeat again, grouping the [four]
on one side and the [four] without on the other. Ask, with items on one side and the [four] without on
the other. Ask, Which [four] [cups] have [crayons]?

Guided Exploration
Students use benchmark fractions on a number line to estimate a
sum of fractions to solve a problem.

fﬁi Facilitate Meaningful Mathematical Discourse
« Think About It: What are some strategies you know for
estimating sums?

X4 Have the students use number sense while estimating the sum
of% and % Ask:

« How much less than 1is 22 Why?

ols %Iesser than or greater than %? Why?

« Is the sum of %and % less than or greater than 1? Why?

e Have the students use number sense while estimating the sum
of%and %. Ask:

ols %Iesser than or greater than 1? Why?

ols %Iesser than or greater than %? Why?

« Is the sum of %and %Iesser than or greater than 1%? Why?
54 Have the students use number sense while estimating the sum
of% and % Ask:

« How much less than 1 %(or%) is %? Why?

.ls % greater than %? How do you know?

« Is the sum of %and %\ess than or greater than 1%? Why?

Mathis... ST I

« How do you know you have checked all the pairs of cans?

Students justify their conclusions, communicate them to others, and
respond to the arguments of others.

Bridging/Reaching

Instruct students to read the word problem
at the top of the Learn page, focusing on
which two. Discuss with students what
information a question with which is asking
for (one or more things from a set). Discuss
with students other question words and
when we use them (e.g., when for time,
where for place, etc.).

Lesson 9-1 - Estimate Sums and Differences of Fractions 38A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Misconception: Exercises 5-8 Make sure students are
estimating to check the reasonableness of the solutions rather than trying
to calculate the solutions themselves.

Item Analysis

1-4 1 Conceptual Understanding

5-8 2 Procedural Skill & Fluency

9-1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- Why is estimating the sums and differences of fractions useful?
Ask students to share their reflections with their classmates.

Mindset

« How did you use your strengths in math today?
Students reflect on how they practiced self-awareness.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can use benchmark numbers to estimate the sums and differences
of fractions.
« | can explain how to use an estimate to predict a calculated solution.

« | can explain how to use an estimate to check the reasonableness of a
calculated solution.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

39-40 Unit 9 - Add and Subtract Fractions


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0102.xhtml

AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

I T T

1 1 Estimate sums of fractions 5.NF.A.2
2 1 Estimate differences of fractions 5.NF.A.2
3 2 Estimate sums of fractions 5.NF.A.2 Leasan, 94
4 2 Estimate differences of fractions 5.NF.A.2

1. Whnich sum is kess than 17

D Data Use students’ scores on the Exit Ticket to assign the ag+i
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

40of4 Additional Practice or any of the & or @ activities
3of4 Take Another Look or any of the & activities
2 or fewer of 4 Small Group Intervention or any of the G activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@3 Extend Thinking

4
ot g cop of thir

oup i belt?

3
@ mos! none B aboutd up

€, aibout T cup D. about 15 cups

Reflect On Your Learning
r'm Vi still

cortusen Wearring

O O O

St Bessurc o 89
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Reinforce Understanding Build Proficiency

Benchmark Numbers Practice It! Game Station
Work with students in pairs. Each student rolls two number Estimating Sums and Differences Race
cubes and makes a fraction with the lesser number as the Students practice estimating sums and

numerator. Students find the benchmark number (0, ,;or 1) differences of fractions.

closest to each fraction and add their benchmark numbers to
estimate the sum of the fractions. If students have difficulty
identifying the benchmark, help them to use fraction circles or
fraction tiles to represent the fractions and compare them to the

benchmarks.
Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Estimate & Check
(Benchmark Fractions)

Differentiation Resource Book, p. 89 Student Practice Book, pp. 89-90

408 Unit 9 - Add and Subtract Fractions
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Own It! Digital Station
Games

Assign the digital game to develop

division of multi-digit numbers.

Spiral Review Practice

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 89-90

Extend Thinking

Use It! Application Station
How Do You Say—Fractions? Students
research to find how to say words related
to adding and subtracting fractions in

other languages.

The content of this card has concepts
covered later in Lesson 9-4. You may

want to assign this card to students ready
to explore content covered later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 90

Lesson 9-1 - Estimate Sums and Differences of Fractions
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Math Probe

Unit 9

Make an Estimate of the Sum

Nimet

Without actually calculating, use what you know about fractions 1o

estimate the sum.
1 !
I

Curche the Dest estimato.

Explain your choice.
Explanations may vary,

VAT

b1
®:?
a 8
e 20

Explan your cholce.
Explanations may vary.

Without actually calculating. use what you know 0bout fractions 1o

estimate the sum.
345

Cieche thee best estimate.

®

<+
7
1
2
d 0
e %

8 .1
s xta
Circle the bast egtimete.

Reflect On Your Learning

m I st
corfused Ieorriog

Explain you choke
Explanations may vary.

Explain your cholce:
Explanations may vary.

| understand

O O

O O
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Analyze The Probe “AZIETYE=mED

Targeted Concept Use strategies to reason about the magnitude of
fractions and the impact of combining two fractions by addition.

E Targeted Misconceptions Some students apply ideas involving
whole number addition by adding the numerators and/or the denominators
as if they were whole numbers. Some students are unable reason about

the magnitude of fractions in comparison to common benchmark fractions
as part of a process to find an estimated sum.

Authentic Student Work

Below are examples of students’ explanations.

Sample A
1 1 Explain your choice,
1 ;+ o \ |
7 77 g obwk
Circle the best
estimate, ‘
L & -2 L+ clouk
5 9 &
I P
b2 W ¢ G N
L g S ¥ = =
ol ¢ Sl A
d. 2
e 16
Sample B
4 6 Explain your cholce.
% ;+ 11 T chose Hs  becauvse
1
Circle the best ney oace boYh  Néar l2..
estimate. .
1 Yo u Yoz
a g
1
[
d. 10
e 18
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Collect and Assess Student Work

Collect and review student responses to determine possible misconceptions. See examples in If-Then chart.

HEN the student likely...

Sample Misconceptions

In this case, the student adds the numerators and adds the denominators but then
focuses on the numerator.

I Expian voul chakce

T koo 1he oSt piouly
Be g T paped B
ched WAL aa

1.d adds the two numerators and uses
2.d that result to be the estimated sum
’ of the two fractions.

3.d z

4.d
L5 ]
@

1.a finds the sum by adding the numerators

2b and adding the denominators. The student

then simplifies the sum (in Exercise 1) and/

3.a or chooses the nearest benchmark to
4.3 determine the estimate (in Exercises 2—-4).
2.a thinks that the estimated sum of two

fractions must be a fraction and cannot be the sum.

3.a
a whole number.

sprftoF P

In this case, the student adds the numerators and adds the denominators but then
focuses on the closest benchmark.

In this case, the student doesn’t consider the sizes of the fractions when determining

Many of the above difficulties result in a combination of correct and incorrect responses.

For correct responses, be sure to check for sound reasoning.

Take Action
Choose from the following resources or suggestions:

« Revisit estimation in Lesson 9-1.

« Review that a fraction is a number with (1) a precise magnitude that can
be shown using an area model and (2) a precise location on the number
line. With an area model, the denominator relates to the size of pieces;
the numerator relates to the number of selected pieces. With number
lines, the interval length relates to the denominator; the number of
jumps relates to the numerator.

« Use concrete materials to build visual images to help students compare
fractions to common benchmarks. Have students select the one that
best represents the fraction.

« Have students estimate sums and discuss how they determine
a good estimate.

Revisit the Probe After additional instruction, have students review their
initial answers to the probe. Use these questions for discussion:

« Are there any answers you would like to change? Explain.

« Are there any questions that you still have about any of the items on
this probe?

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Math Probe 42A
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LESSON 9-2

Represent Addition of Fractions with
Unlike Denominators

Learning Targets

« | can use a representation to add fractions with unlike denominators.

« | can explain how to use a representation to add fractions with unlike denominators.

Standards * major 4 Supporting ® Additional

Content

© 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions.
< 5.NF.A.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. (In general, b +§

Math Practices and Processes

:a!

MPP Use appropriate tools strategically.

Focus

Content Objectives

« Students use a representation
to add fractions with
unlike denominators.

« Students explain how to use a
representation to add fractions
with unlike denominators.

Coherence
Previous

« Students understood,
recognized, and generated
equivalent fractions (Grade 4).

« Students used benchmark
fractions to estimate the sums
and differences of fractions and
assess the reasonableness of
calculated solutions (Unit 9).

Rigor

Language Objectives

« Students explain how to use
a representation to add fractions
with unlike denominators
using can.

« To support optimizing output,
ELs participate in MLR1: Stronger
and Clearer Each Time.

(ad + be)

bd )

SEL Objective

« Students exchange ideas
for mathematical problem-
solving with a peer and
provide thoughtful and
constructive feedback.

Proced

Now

|« Students use representations to

understand addition of fractions
having unlike denominators.

Ci

| Skill & Fluency

« Students develop their
understanding of adding
fractions with unlike
denominators.

43A

« Students build proficiency with
equivalent fractions as they
represent addition of fractions
with unlike denominators.

Unit 9 - Add and Subtract Fractions

| Next
« Students use equivalent
| fractions to add fractions having
unlike denominators (Unit 9).

« Students solve real-world and
mathematical problems by
writing and solving equations of
theformx +p =gandpx =¢q
(Grade 6).

Application
« Students explore addition of
fractions in real-world contexts.
Application is not a targeted
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
denominator correspond
equivalent suggest

fractions

fraction tiles
like denominators
numerator

The materials may be for any part
of the lesson.
« Blank Open Number Line Teaching
Resource
« fraction tiles
« ruler

Number Routine @

Which Benchmark Is
It Closest TO? g@is-7mn

COICRETELE® Students build numer

sense as they determine which
benchmark number each given fraction is
closest to and explain their reasoning.

Remind students that this is a mental
activity and they should not need to write
anything down.

These prompts encourage students to
talk about their reasoning:

« How could you tell if the fraction was
between 0 and 1, between 1and 2,
greater than 2, or equal to one of
the benchmarks?

« How did you check your answers?



Launch @smn Sense-Making Routine

Purpose Students are presented with fraction tiles that all represent
the same portion of the whole (%) and consider how the images are

similar and different. The students share similarities and differences, some Represent Addition of Froctiqns with
of which may be mathematical in nature, others non-mathematical. Unlike Denominators

Notice & Wonder™ Be Curious

« How are they the same? How are they the same?
« How are they different? How are they different?

Teaching Tip You may want to have students replicate the
representations with fraction tiles on their own so they can explore more
thoroughly how the representations are similar and different.

= Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ noticing and wondering about representing
addition of fractions having unlike denominators and are based on
possible comments and questions that students may make during the
share out.

« How can you determine the value of the representations?

« How do you know if the representations represent the same values?

- What operation do you think you would use to determine the values?
Why?

Math is... TSI

« How can you show others that you respect their ideas?

Social Awareness: Respect Others

As students work with partners to complete the Notice & Wonder routine,
remind them to show respect by listening attentively when others are
sharing their ideas. Provide models of constructive and respectful
feedback to guide students. As students share what they noticed and
wondered, encourage classmates to provide thoughtful feedback to one
another. Remind students that respecting others is an important part of
being a member of the class community.

Transition to Explore & Develop

Ask questions that get students thinking about how they can represent
addition of fractions having different denominators.

' Establish Mathematics Goals to Focus Learning
- Let’s think about how we can represent addition of fractions having
unlike denominators.

Lesson 9-2 « Represent Addition of Fractions with Unlike Denominators 43
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44 Unit 9 - Add and Subtract Fractions

© Pose the Problem

Pose Purposeful Questions
« When have you seen problems like this before?
« What tools might be helpful in solving the problem?

Develop the Math

Choose the option that best

meets your instructional goals.

' Stronger and Clearer Each Time

Pair students and have them work on a problem like the
problem on the Learn page. Have them individually write
about the steps they need to take to solve it. Then have
them share their work with their partner and compare.
Revisit the routine throughout the lesson for reinforcement.

Bring It Together

' Elicit and Use Evidence of Student Thinking
« How can you add fractions having unlike denominators?
« Why do you have to use like denominators to add fractions having
unlike denominators?

Key Takeaways
« When adding fractions with unlike denominators, use equivalent
fractions with like denominators before adding.
« You can only add fractions that refer to the same sized part of
the whole.

Work Together
Students solve an addition equation involving fractions with unlike
denominators using fraction tiles.

) Common Error: Students may initially be confused because the
equation in Work Together involves changing both fractions instead of just
one. Encourage students to think about which numbers 3 and 4 are both
factors of.

Language of Math

Tell students that equivalent means “equal in value.” The word comes from
the Latin aequus which means “equal” and valere which means “to be
worthy.” You can find the root aequus in equal, equity, and equation. You
can find the root valere in valiant, valor, and valid. Knowing the meaning of
common roots can help you determine the definitions of unknown words.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using a representation to add fractions that have
unlike denominators.

Materials: Blank Open Number Line, ruler, fraction tiles

Directions: Have students work in small groups. Present them with
the expression % + 12 Invite students to use tools to help them
represent and solve the problem.

Implement Tasks That Promote Reasoning and
Problem Solving
« How does your representation show the meaning of addition?
« How can you use the benchmark number 1to help you solve
this addition?
« How does knowing that %can be broken apart into % and %
help you?
« How does knowing that %can be broken apart into %and%
help you?

Math is...

« Why was it helpful to use a tool to solve this problem?
Students make sound decisions about when tools might be helpful,
recognizing both the insight to be gained and their limitations.

Activity Debrief: Have students share their representations and
solutions. Facilitate a discussion to ensure students understand that

fractions can only be added when they
have like denominators. If the
fractions have unlike denominators,
they need to use equivalent fractions
with like denominators to add.

Have students revisit the Pose the
Problem question and discuss answers.
« How can you determine the
distance from Frida’s house to
Skye’s house?

Blanik Open Numiber Linies

A PDF of the Teaching Resource is . .

available in the Digital Teacher Center.

English Learner Scaffolds
Entering/Emerging

Explain same-sized part. Show students a tens
rod. Say, This has ten same-sized parts. Point to
each part to confirm. Then, draw a square. Divide
it into three same-sized parts. Say, This has three
same-sized parts. Finally, draw two more
squares. Divide one into four same-sized parts
and one into multiple-sized parts. Show each,
asking, Does this show same-sized parts?

Developing/Expanding

Explain same-sized part. Show students a tens
rod. Say, This has ten same-sized parts. Point to
each part to confirm. Then, draw a square. Divide
it into three same-sized parts. Say, This has three
same-sized parts. Finally, draw two more
squares. Divide one into four same-sized parts
and one into multiple-sized parts. Ask students to
tell you which shows same-sized parts.

Guided Exploration

Students use a representation to understand addition of fractions
having unlike denominators.

l‘ﬁi Use and Connect Mathematical Representations

£ Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

£ Have the students estimate the solution. Ask:
« What benchmark numbers will you use to estimate the solution?
Why?
« Why do you rename %instead of %?
« How can you use the relationship between 2 and 8 to determine
an equivalent fraction?

« How can you add once you have renamed %as %?

54 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

Math is...

- Why was it helpful to use fraction tiles to solve this equation?
Students make sound decisions about when tools might be helpful,
recognizing both the insight to be gained and their limitations.

2. Develop the Math

How can you determine the distance from
Frida's howse 1o Skye's hawse?

Whist equation can you write 1o fepresent the
problem?

Bridging/Reaching

Guide students to the Learn page and ask
them to review the use of same-sized part
in the table. Ask students to use the phrase
in their own sentence, demonstrating with
prompts. For example: This [tens rod] has
ten same-sized parts. Then ask students to
talk about what it means if something is a
same-sized part, and how a same-sized
part relates to a whole (Pieces equal in
size, that together form a whole).

Lesson 9-2 « Represent Addition of Fractions with Unlike Denominators 44A
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45-46

Unit 9 « Add and Subtract Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-13 Because students know the
importance of rewriting fractions so that they have like denominators, they
may sometimes forget to rewrite the numerator as well. Remind students
that whatever number they multiply the denominator by, they must also
multiply the numerator by that number.

Item Analysis

1-4 1 Conceptual Understanding

5-8 2 Procedural Skill & Fluency

9-12 2 Application

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you represent addition of fractions with unlike denominators?
Ask students to share their reflections with their classmates.

Mindset

« How did you show others that you respect their ideas?
Students reflect on how they practiced social awareness.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can use a representation to add fractions with unlike denominators.

« | can explain how to use a representation to add fractions with
unlike denominators.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker l =

Clomdocsd ———————Jsunaaa |

1 2 Represent addition of fractions with 5.NF.A1
unlike denominators

2 2 Represent addition of fractions with 5.NF.A1 Lesson 9-2
unlike denominators Exit Ticket
3 1 Represent addition of fractions with 5.NF.A1 Kt

unlike denominators

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the & or @ activities
20f3 Take Another Look or any of the ©® activities
1or fewer of 3 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

B Extend Thinking

WO Asesmint Rescuacs ick

Lesson 9-2 « Represent Addition of Fractions with Unlike Denominators 46A
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Reinforce Understanding Build Proficiency

What’s in Common? Practice It! Game Station
Work with students in groups. Provide fraction tiles. Students Adding Fractions Task Cards
choose two tiles with different denominators. Students choose a Students practice adding fractions.

fraction model to find common denominators and make
equivalent fractions. Repeat with different denominator
combinations. Make sure students recognize that they must
represent the fractions with common denominators before adding
them, and that they should add only the numerators while keep
the denominator the same.

Take Another Look Lessons Interactive Additional Practice
Assign the interactive lessons to Assign the digital version of the
reinforce targeted skills. Student Practice Book.
« Add Fractions
(with/without Models)
« Add Fractions-Rename
Both (Models)
Differentiation Resource Book, p. 91 Student Practice Book, pp. 91-92

46B Unit 9 « Add and Subtract Fractions
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Own It! Digital Station
Games

Assign the digital game to develop

division of multi-digit numbers.

Spiral Review Practice

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 91-92

Extend Thinking

Use It! Application Station
Get Moving Students design a car and
measure the distance it travels.

The content of this card has concepts
covered later in Lesson 9-8. You may
want to assign this card to students
ready to explore content covered
later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 92

Lesson 9-2 « Represent Addition of Fractions with Unlike Denominators
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LESSON 9-3

Add Fractions with Unlike Denominators

Learning Targets Vocabulary

« | can add fractions with unlike denominators. Math Terms  Academic Terms

« | can explain how to add fractions with unlike denominators. equivalent accurate
fractions condition

like denominator

Standards - Major & Supporting ® Additional multiple
Content
© 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions. m

< 5.NF.A.1Add 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 The materials may be for any part

o ¢ (ad+bo) of the lesson.
or difference of fractions with like denominators. |In general, R =T)' .
« fraction tiles
Math Practices and Processes - number cubes

MPP Make sense of problems and persevere in solving them.

Focus Number Routine @

Content Objectives Language Objectives SEL Objective q
o , S Which Benchmark Is
« Students add fractions with « Students explain how to add « Students actively listen without
unlike denominators. fractions with unlike interruption as peers describe It Closest To? @ 5-7min
« Students explain how denominators using shou/d. how they approached a
to add fractions with « To support optimizing output, complex mathematical task. Students build number
unlike denominators. ELs participate in MLR7: sense as they determine which
Compare and Connect. benchmark each fraction value is closest
to and explain their reasoning.
Coherence ] These prompts encourage students to
Previous Now | Next talk about their reasoning:
. Student_s understood, i 0 Studgnts use equivalgnt ) |+ Students use represgntations to « How did you determine which
recognized, and generated 1 fractions to add fractions having understand subtraction of P K N ¢
equivalent fractions (Grade 4). unlike denominators. | fractions having unlike GRS R Bk

to? Which benchmark number is 2

denominators (Unit 9).
closest to? How did you determine

« Students used representations to

understand addition of fractions | + Students solve real-world and
having unlike denominators | mathematical problems by which benchmark each fraction is
(Unit9). | | writing and solving equations of closest to?
| theformx+p=gandpx=gq ,
| (Grade 6). | « Why would it be useful to use
1 l benchmark numbers to estimate the
size of a fraction?
Rigor ) 1
5 7 i i o « Which benchmark number is 2
Conceptual Understanding Procedural Skill & Fluency Application closest to?
« Students build on their « Students build proficiency with « Students solve problems with
understanding of operations equivalent fractions and develop real-world contexts.
with fractions. general skills and strategies for Application is not a targeted

adding fractions.
9 element of rigor for this standard.

47A Unit 9 - Add and Subtract Fractions



Launch @smn

Purpose Students compare and contrast numbers to determine which
doesn’t belong.

Which Doesn’t Belong?

« Which doesn’t belong?

Teaching Tip You may want to have students discuss their observations
and thoughts with a partner before discussing as a whole class.

- Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of using equivalent fractions to add
fractions having unlike denominators and are based on possible comments
and questions that students may make during the share out.

« How is 12 different from the other numbers?
« How can you make 27 or 45 using 97

Math is... M

« How do you make sure you share your thinking clearly?

' Relationship Skills: Communication

As students engage in collaborative discourse around the Which Doesn’t
Belong? routine, encourage them to actively and respectfully listen to one
another. Invite students to think about and share what active listening
looks and sounds like. As students discuss which number doesn’t belong,
encourage classmates to listen as well as provide thoughtful feedback.
Capitalize on opportunities to also model these behaviors when students
are speaking.

Transition to Explore & Develop

Ask questions that get students thinking about using equivalent fractions
to add fractions having unlike denominators.

' Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use equivalent fractions to add fractions
having unlike denominators.

Sense-Making Routine

a3
Add Fractions with Unlike

Denominators

Be Curious
‘Which doesn't belong?

Q9

27

45

Math b T

How o you mitke sure you Shire
your thinking clarky?

Lesson 9-3 « Add Fractions with Unlike Denominators
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© Pose the Problem

Pose Purposeful Questions
« Do the fractions remaining in each pan have like or unlike

denominators? How do you know?

© Develop the Math

Choose the option that best

meets your instructional goals.

' Compare and Connect

Pair students and give them a problem similar to the one
on the Learn page. Ask each to work individually to solve
the equation, and then have them compare their
strategies. Revisit this routine throughout the lesson to
help students build proficiency.

© Bring It Together

' Elicit and Use Evidence of Student Thinking

« Why do you have to use fractions with like denominators
when adding?
« Explain two strategies you can use to find like denominators.

Key Takeaways
« When adding fractions with unlike denominators, use equivalent
fractions with like denominators before adding.
- One way to generate equivalent fractions is by multiplying the
denominators to determine a like denominator.
« Another way to generate equivalent fractions is by determining a
common multiple to identify a like denominator.

Work Together
Students solve an addition problem by rewriting the fractions as equivalent
fractions with like denominators.

0 Common Error: In the Work Together problem, theleast common
denominator is the product of the two denominators, 15. Make sure
students understand that there is no common multiple of 3 and 5 that is
less than 15.

Language of Math

Explain to students that /ike means “having similar qualities or
characteristics.” They are familiar with the verb like, but in the context of
like denominators it is an adjective. They can use the word in this context
outside of class by, for example, saying they are of like mind as someone
else with the same opinion.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore strategies for adding fractions that have
unlike denominators.

Directions: Have students work together to solve the Pose the
Problem. Encourage students to find at least two different ways to
solve the problem.

Support Productive Struggle
« What operation should you use to solve the problem?
« How do you need to rewrite the fractions in order to add them?
« How can you use multiplication to write equivalent fractions?
« Is there more than one pair of equivalent fractions you can use
to find the sum?

Activity Debrief: Have students share the methods they used to
solve the problem. Facilitate a discussion to ensure students
understand that one method of finding like denominators is by
multiplying the denominators of the addends. Another method is to
look for other common multiples of the denominators.

Math is... TPYTPEE

« What is the same about these methods? What is different?
Students identify correspondences between different approaches to
solving complex problems.

- English Learner Scaffolds

Guided Exploration

Students add fractions having unlike denominators by writing
equivalent fractions with like denominators.

?ﬂ Facilitate Meaningful Mathematical Discourse

@ Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

5 Have the students estimate the solution. Ask:
« What benchmark numbers will you use to estimate the solution?
Why?

« Why do you need to find like denominators in order to add?

@ Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« Why are the sums equivalent when you used different fractions?

« Which method of finding like denominators do you prefer? Why?

« Think About It: Are there other common denominators that
could have been used? Explain.

Math is... LTI

- What is the same about these methods? What is different?
Students identify correspondences between different approaches to
solving complex problems.

2. Develop the Math
How can you find what S ﬂ

fraction of a pan of
—
casserole is left?

What equation can we wite 1o represent this
probiem? r -

Entering/Emerging

Explain To__, do___ so that___. Place 20 chips
on the desk. Say, / want to show four equal
groups. Then say, To make four equal groups,
divide the chips so that each group has five chips.
Ungroup the chips and say, / want to show five
equal groups. Repeat the steps. Finally, start over
and ask, To make two equal groups, should

| divide the chips so that each group has two
chips or four chips?

Developing/Expanding

Explain To___, do___ so that___. Place 20 chips
on the desk. Say, / want to show four equal
groups. Then say, To make four equal groups,
divide the chips so that each group has five chips.
Ungroup and repeat using five equal groups.
Finally, say, / want to make two equal groups. Ask
students to complete the sentence: ___ make two
equal groups, ___ the chips ___ that each group
has__ chips.

Bridging/Reaching

Guide students to the sentence below the
table on the Learn page. Discuss its
meaning. Then show students 20 chips.
Ask, How can | make four equal groups?
Instruct them to respond using To make...,
do___ so that. Then ask them to explain
how to do something else using the same
structure. Allow students to interject with
their opinions/corrections, i.e., No, that’s
not correct. To make...

Lesson 9-3 « Add Fractions with Unlike Denominators 48A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 4 When finding like denominators, students
may focus on common multiples such as 12 or 18. Make sure students
understand that sometimes, one of the denominators can serve as a
like denominator.

Item Analysis

1-8 1 Procedural Skill & Fluency

9-1 2 Application

12-13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How can equivalent fractions help you add fractions with
unlike denominators?

Ask students to share their reflections with their classmates.

Mindset

« How did you make sure you shared your thinking clearly?
Students reflect on how they developed stronger relationship skills.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can add fractions with unlike denominators.

« | can explain how to add fractions with unlike denominators.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

49-50 Unit 9 - Add and Subtract Fractions
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Standard

1 1 Add fractions with unlike denominators  5.NF.A.1

2 1 Add fractions with unlike denominators  5.NF.A.1

3 2 Add fractions with unlike denominators  5.NF.A.1 Lexton 83
Exit Ticket

4 2 Add fractions with unlike denominators 5.NF.A.1

Name

1. Which commen muttiphs can you use 83 a ke denominator o

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

40of4
3of4

2 or fewer of 4

Additional Practice or any of the © or O activities
Take Another Look or any of the @ activities
Small Group Intervention or any of the G activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@3 Extend Thinking

ackd the fractions?
§ 5
Et3
A&

©=

s he sum?

omw
=

e

Reflect On Your Learning
I'm v st e
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Reinforce Understanding Build Proficiency

Add Them Up! Practice It! Game Station
Work with students in pairs. Each student rolls two fraction Fraction Addition Concentration
cubes, writes an equation to add, and solves it. If students have Students practice adding fractions.

difficulty, help them to use fraction tiles to represent the fractions,
find equivalent fractions, and then write the renamed fractions in

an equation.
Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Add Fractions (Rename Both)

Differentiation Resource Book, p. 93 Student Practice Book, pp. 93-94

50B Unit 9 - Add and Subtract Fractions
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Own It! Digital Station
Games

Assign the digital game to develop

division of multi-digit numbers.

Spiral Review Practice

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 93-94

Extend Thinking

Use It! Application Station
Create and Solve Students create a multi-
step problem that adds and subtracts
mixed numbers to solve. Then they use

a digital tool to present the problem.

The content of this card has concepts
covered later in Lesson 9-9. You may
want to assign this card to students

ready to explore content covered

later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 94

Lesson 9-3 « Add Fractions with Unlike Denominators
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LESSON 9-4

Represent Subtraction of Fractions with
Unlike Denominators

Learning Targets Vocabulary

Math Terms  Academic Terms
denominator establish
equivalent valid

fractions
Standards * major 4 Supporting ® Additional

© 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions. =
< 5.NF.A.1 Add and subtract fractions with unlike denominators (including mixed numbers) by The materials may be for any part
replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum of the lesson.
+ b) . i : n
or difference of fractions with like denominators. |In general, Gt =L)). gctionlitmbeylizeieaching
b~ d bd Resource

« fraction tiles

« | can use a representation to subtract fractions with unlike denominators.
« | can explain how to use a representation to subtract fractions with unlike denominators.

Math Practices and Processes
MPP Model with mathematics.
MPP Look for and express regularity in repeated reasoning.

Focus Number Routine @

Content Objectives Language Objectives SEL Objective 5
_ ) ‘ What’s Another Way

« Students use a representation « Students explain how to use a « Students employ self-calming .
to subtract fractions with representation to subtract techniques that can be tO erte |t? e 5-7 min
unlike denominators. fractions with unlike used to help manage

+ Students explain how denominators using can. reactions to potentially VIEREOELEA  Students build number
to use a representation « To support sense-making, frustrating situations. sense as they write three multiplication
to subtract fractions with ELs participate in MLR2: Collect expressions to represent the number 2.5.
unlike denominators. and Display. Record solutions for classroom discussion.

Coherence These prompt§ encourfage students to
— talk about their reasoning:
Previous | Now | Next
« Which expression makes the

« Students understood, .. « Students use representations |« Students use equivalent t P 2 Which .
recognized, and generated | tounderstand subtraction - fractions to subtract fractions (1S sense% LCIEXDIESSIOnS
equivalent fractions (Grade 4). of fractions having | having unlike denominators are related?

« Students used equivalent il Gl (Unit 9). - Do you notice any patterns? Explain.
fractions to add fractions having | | + Students solve real-world and .
unlike denominators (Unit 9). | ' mathematical problems by - Can you create a new expression

f writing and solving equations of using one of the expressions on the
theformx+p=gandpx=q | board? How?
| (Grade 6). |
. « Did you use division as a strategy?
Rigor ) ) Explain.
Conceptual Understanding Procedural Skill & Fluency Application

« Students interpret « Students build proficiency « Students explore subtraction of
representations to develop through repeated use of fractions in real-world contexts.
their un(lierstandlmg of‘ rgpresentatwns, such as ' Application is not a targeted
subtracting fractions with pictures, tools, and equations.

e element of rigor for this standard.

51A Unit 9 - Add and Subtract Fractions



Launch @smn Sense-Making Routine[

Purpose Students are presented with a statement and think about the
truth of the statement. Students consider whether the relationship always o 54
holds or whether it is unique to the situation. Represent Subtraction of Fractions

with Unlike Denominators
Is It Always True?

« Is the statement always true? Be Curious
Teaching Tip You may want to provide students with some specific Is it always true?
fractions, such as %or % to help them think about the question. &
B . Any frastion with a d inator of 3
T‘h Pots' enptlhrF:?sllerImQuEs“ol?sd in any order. Th: meant t S R WRES) o 8 TRIERORANID &
e questions that follow may be asked in any order. They are meant to denerinativ ot &

help advance students’ understanding of using representations to
understand subtraction of fractions having unlike denominators and are
based on possible comments and questions that students may make
during the share out.

« How can you rewrite a fraction having 3 as its denominator as a
fraction having 6 as its denominator?

« Can you think of any fractions for which the statement would not
be true?

« How many examples would you need to find to show that the
statement is not always true? Why?

« How many examples would you need to find to show that the
statement is always true? Why?

Vi indset |

- What helps you stay focused in class?

‘EE!_ Self-Management — Control Impulses

Provide opportunities for students to practice impulse control. As you [

transition from the Is It Always True? routine, brainstorm strategies that [ ——

can help students express emotionally and behaviorally appropriate i —_ —
responses in times of frustration or disappointment. As students work Any fragtion with a denominator of 3
with representing subtraction of fractions with unlike denominators, invite can be written as a fraction with a

them to practice deep-breathing techniques or take movement breaks Aunominaborot e

when necessary.

Transition to Explore & Develop

Ask questions that get students thinking about how they might represent
subtraction of fractions having unlike denominators.

' Establish Mathematics Goals to Focus Learning
« Let’s think about how we can represent subtraction of fractions having
unlike denominators.

Lesson 9-4 « Represent Subtraction of Fractions with Unlike Denominators 51
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52 Unit 9 - Add and Subtract Fractions

© Pose the Problem

Collect and Display

As students discuss the questions, record relevant words and phrases they
may use such as representation, like/unlike denominators, fraction tiles,
and sixths. Display the words for student reference. Use the student-
generated expressions to help students make connections between

student language and math vocabulary.

: Pose Purposeful Questions
« What are the important quantites in this problem?
« What do the quantities in this problem represent?

© Develop the Math

Choose the option that best
meets your instructional goals.

Bring It Together

TP Elicit and Use Evidence of Student Thinking
« How could you explain to a friend how to subtract fractions having
unlike denominators?

Key Takeaway
« When subtracting fractions with unlike denominators, it is
necessary to generate equivalent fractions with like denominators
before subtracting.

Work Together

Students solve a subtraction equation by representing the equation with
fraction tiles and writing equivalent fractions having like denominators.

£ Common Error: Students may be focused on finding like
denominators and forget to rewrite the numerator. Remind students to
rewrite the numerator after rewriting the denominator.

o]

% Language of Math

Explain to students that the word denominator comes from de-, which
means “from,” and nominare, which means “to name”. The denominator

names the number of equal parts. You can find the word nominare in other
words such as nominate, which means to appoint someone, or nominally,
which means in name only.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using a representation to subtract fractions that
have unlike denominators.

Materials: Fraction Number Lines Teaching Resource, fraction tiles

Directions: Have students work in small groups. Present them with
the expression % —13. Invite students to use tools to help them
represent and solve the problem.

. Implement Tasks That Promote Reasoning and
Problem Solving
« How does your representation show the meaning of subtraction?
« How does knowing that gcan be broken apart into %Bl’ and %
help you?
« How does knowing that %is equivalent to % help you?

Mathis...
« How is subtracting fractions having unlike denominators similar
to adding fractions having unlike denominators?
Students notice if calculations are repeated, and look both for
general methods and for shortcuts.

Activity Debrief: Have students share their representations and
solutions. Facilitate a discussion to ensure students understand that
fractions can only be subtracted when

they have like denominators. If the
fractions have unlike denominators,
they need to use equivalent fractions
with like denominators to subtract.

Praction Musber Lines

Have students revisit the Pose the
Problem question and discuss answers.
« How can you determine the
difference of the lengths of A e T B )
these boards?

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

b

English Learner Scaffolds

Guided Exploration

Students use a representation to understand subtraction of fractions
having unlike denominators.

m Use and Connect Mathematical Representations

£ Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

4 Have the students estimate the solution. Ask:
« What benchmark numbers will you use to estimate the
solution? Why?

« How do the fraction tiles help you understand the equation?

« Do you need to rewrite one or both of the fractions? How do
you know?

« Why can you use 6 as the denominator?

« How can you subtract once you have written the equivalent
fractions with like denominators?

£ Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

Math is...
« How is subtracting fractions having unlike denominators similar
to adding fractions having unlike denominators?
Students notice if calculations are repeated, andlook both for
general methods and for shortcuts.

2. Develop the Math

How can you
daterming the
difference of the
Tangths of these
boards?

Entering/Emerging

Explain When __, you can ___. Draw a triangle
and square. Say, When comparing shapes, you
can count the number of sides to determine the
shape. Demonstrate. Then show students two
more examples, one where the sentence
structure correctly explains how to do something,
and one where it doesn’t. Ask each time,

Yes or No?

Developing/Expanding

Explain When __, you can ___. Draw a triangle
and square. Say, When comparing shapes, you
can count the number of sides to help determine
the name of each shape. Demonstrate. Then ask
students to repeat the task with their own
sentence, using When __, you can__. Provide
sentence frames for students who need

more guidance.

Bridging/Reaching

Guide students to the Learn page and
point to the sentence below the table.
Confirm comprehension of the sentence
structure and then ask students to refer
back to Lesson 3’s sentence structure,
To___, do___sothat___. Ask students
how When___, you can ___. is similar to
To__,do___ sothat___. (Bothare
explanations about how to do something./
Both explain how to do something.)

Lesson 9-4 + Represent Subtraction of Fractions with Unlike Denominators 52A
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53-54

Unit 9 - Add and Subtract Fractions

Practice

Build Procedural Fluency from Conceptual Understanding

Common Error: Exercises 5-8 Students may forget to write the
fractions with like denominators before subtracting.

Item Analysis

1-8 1 Procedural Skill & Fluency

9-1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How can representations help you subtract fractions with unlike
denominators?
Ask students to share their reflections with their classmates.

Mindset

- What helped you stay focused in class today?
Students reflect on how they practiced self-management.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can use a representation to subtract fractions with unlike denominators.

« | can explain how to use a representation to subtract fractions with
unlike denominators.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker =
[emgorsdi oo S|
1 2 Represent subtraction of fractions with  5.NF.A.1
unlike denominators
2 1 Represent subtraction of fractions with  5.NF.A.1 Lesson 9-4
unlike denominators Exit Ticket
s

3 2 Represent subtraction of fractions with ~ 5.NF.A.1
unlike denominators

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the & or @ activities
20f3 Take Another Look or any of the ©® activities
1or fewer of 3 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

B Extend Thinking

W A Bescarcs Buk

Lesson 9-4 « Represent Subtraction of Fractions with Unlike Denominators 54A
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Reinforce Understanding Build Proficiency

Make Me Equivalent Practice It! Game Station
Work with students in pairs. Provide partners with fraction Subtracting Fractions Task Cards
tiles. Students choose two tiles with different denominators. Students practice subtracting fractions.

Have students write a subtraction equation using the fractions,
then solve by determining like denominators and writing
equivalent fractions.

Take Another Look Lessons Interactive Additional Practice
Assign the interactive lessons to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Subtract Fractions
(with/without Models)

« Subtract Fractions (Model
and Rename)

Differentiation Resource Book, p. 95 Student Practice Book, pp. 95-96

54B Unit 9 - Add and Subtract Fractions
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games How Do You Say—Fractions? Students

Assign the digital game to develop research to find how to say words related

division of multi-digit numbers. to adding and subtracting fractions in

other languages.

Spiral Review Practice STEM Adventure
Assign the digital Spiral Review Assign a digital simulation to apply
Practice to students or download skills and extend thinking.

and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 95-96 Differentiation Resource Book, p. 96

Lesson 9-4 - Represent Subtraction of Fractions with Unlike Denominators 54C
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LESSON 9-5

Subtract Fractions with Unlike Denominators

Vocabulary

Learning Targets

« | can subtract fractions with unlike denominators. Math Terms  Academic Terms
« | can explain how to subtract fractions with unlike denominators. denominator reflect
equivalent suggest
fractions

Standards « major 4 Supporting ® Additional

Content

© 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions.

< 5.NF.A.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

+ b . ion ti
or difference of fractions with like denominators. | In general, % +§ =%). fractlon ilzs
- index cards

The materials may be for any part
of the lesson.

Math Practices and Processes
MPP Reason abstractly and quantitatively.

Focus

Number Routine @

What’s Another Way
to Write It? @s-7min

Students build number

sense as they write three different
addition expressions that are equivalent

Content Objectives Language Objectives SEL Objective

« Students practice staying
focused on a mathematical
problem for a set time.

« Students explain how to subtract
fractions with unlike denominators
using can and should.

« To support sense-making,

ELs participate in MLR8:
Discussion Supports.

« Students subtract fractions with
unlike denominators.

« Students explain how
to subtract fractions with
unlike denominators.

t0 32.5.
Coherence ) ,
A T T As solutions are given, record them for
Previous Ll Next students to evaluate and compare. These

|« Students decompose addends
to add mixed numbers (Unit 9).
« Students solve real-world and
mathematical problems by
writing and solving equations of
theformx+p=gandpx=¢q

prompts encourage students to talk
about their reasoning:

« Students use equivalent fractions
to subtract fractions having
unlike denominators.

« Students understood,
recognized, and generated
equivalent fractions (Grade 4).

- Students used representations to
understand subtraction of
fractions having unlike

« What type of numbers might you
typically think about first?

« How do you show the sum of the

i i Grade 6).
denorminators (Unit 9). ( ) values of the number’s digits?
Rigor « Which two expressions are related?
: £ . - .
Conceptual Understanding Procedural Skill & Fluency Application DD o G Y (PR I

« Students extend on their
basic understanding of
operations with fractions.

« Students build proficiency with
equivalent fractions and develop
general skills and strategies for
subtracting fractions.

55A Unit 9 - Add and Subtract Fractions

« Students solve problems with
real-world contexts.
Application is not a targeted
element of rigor for this standard.



Launch @s7mn

Sense-Making Routine

Purpose Students think about real-world examples of using multiples of
a certain number.

Notice & Wonder

« What do you notice?
« What do you wonder?

Teaching Tip You may want to have students write down their thoughts
on their own before beginning the class discussion.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ noticing and wondering about using equivalent
fractions to subtract fractions having unlike denominators and are based
on possible comments and questions that students may make during the
share out.

« What would you need to know to determine how many toys
there are?

« How many toys would there be if the number of toys in each package
and the number of packages was switched?

Math is... I

« How do different ideas and viewpoints help you learn better?

Social Awareness — Appreciate Diversity

Encourage students to appreciate diversity, so that they create a stronger,
more inclusive classroom community. Invite students to set a class Focus
Goal for the Notice & Wonder routine by agreeing on a set time that they
will, in diverse groups, focus on noticing and wondering. As students work
through this time, remind them to be mindful of their collective goal.

Transition to Explore & Develop

Ask questions that get students thinking about how they can use
equivalent fractions to subtract fractions having unlike denominators.

Establish Goals to Focus Learning
« Let’s think about how we can use equivalent fractions to subtract
fractions having unlike denominators.

sson 9-5
Subtract Fractions with
Unlike Denominators

Be Curious

‘What do you notice?
What do you wonder?

Math is_ T
How do ifferent idees und
Viewpoints help you lern better?

Lesson 9-5 « Subtract Fractions with Unlike Denominators 55
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Explore & Develop ©@:omn
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© Pose the Problem

' Discussion Supports

As students talk about what they’ll be trying to do to solve the problem,
have them pay attention to others’ understandings in order to increase
their ability to add and subtract fractions. Restate statements they make
as a question to seek clarification and provide vocabulary or grammar
prompts for students who need more guidance.

: Pose Purposeful Questions
- What are some representations you could you use to to help you
understand this problem?
« What will those representations tell you?

© Develop the Math \

Choose the option that best
meets your instructional goals. /

© Bring It Together

ETP
Elicit and Use Evidence of Student Thinking
« How is subtracting fractions having unlike denominators similar to

adding fractions having unlike denominators? How is it different?

Key Takeaways

« When subtracting fractions with unlike denominators, it is
necessary to generate equivalent fractions with like denominators
before subtracting.

- One way to generate equivalent fractions is by multiplying the
denominators to determine a common denominator.

« Another way to generate equivalent fractions is by determining a
common multiple to identify a common denominator.

Work Together

Students solve a subtraction equation that involvesfractions with unlike
denominators. Suggest that students use different strategies to determine
like denominators. Discuss with them why it is possible to use different like
denominators while still determining the same difference.

E® Common Misconception: Students may think they have to find a
denominator that is greater than both 2 and 8. Remind them that one of
the existing denominators may already be a common multiple that they
can use as a like denominator.

oM
Language of Math
Students may also be aware of multiple as an adjective meaning “more
than one,” as in “multple choice test.”
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore strategies for subtracting fractions that have
unlike denominators.

Directions: Have students work together to solve the Pose the
Problem. Encourage students to find at least two different ways to
solve the problem.

Support Productive Struggle
« What operation should you use to solve the problem?
« How do you need to rewrite the fractions in order to
subtract them?
« How can you use multiplication to write equivalent fractions?
« Is there more than one pair of equivalent fractions you can use
to find the difference?

YD uantities |
« Is it possible to use a denominator other than 12 and get the
same answer? Explain.
Students make sense of quantities and their relationships in
problem situations.

Activity Debrief: Have students share the methods they used to
solve the problem. Facilitate a discussion to ensure students
understand that one method of finding like denominators is by
multiplying the denominators of the fractions. Another method is to
look for other common multiples of the denominators.

- English Learner Scaffolds

Guided Exploration

Students subtract fractions having unlike denominators by writing
equivalent fractions with like denominators.

?ﬂ Facilitate Meaningful Mathematical Discourse

@ Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

£ Have the students estimate the solution. Ask:
- What benchmark numbers will you use to estimate the solution?
Why?

« What multiples do 3 and 4 have in common?
« How can you write equivalent fractions?
« How can you subtract once you have written fractions with
like denominators?
8 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« Is it possible to use a denominator other than 12 and get the
same answer? Explain.
Students make sense of quantities and their relationships in
problem situations.

2. Develop the Math

Jouna staried with § quart of
orange juice, Tha amoum shown s 3 Th

how much she has left.

gt
How can you determine how much i o

Entering/Emerging

Explain started with. Put twenty chips on the
desk. Take five and count them, and then put
them away. Say, / started with twenty chips.

| used five chips. | have fifteen chips left. Repeat,
this time taking away seven chips. Ask, How
many chips did | start with: seven or twenty? Did |
use seven or thirteen chips? and Do | have seven
or thirteen chips left?

Developing/Expanding

Explain started with. Put twenty chips on the
desk. Take five and count them, and then put
them away. Say, / started with twenty chips. |
used five chips. | have fifteen chips left. Repeat,
this time taking away seven chips. Ask students

to complete the following sentences: / __ (started

with) twenty chips. | __ (used) seven chips. | have
thirteen chips __ (left).

Lesson 9-5 « Subtract Fractions with Unlike Denominators

Bridging/Reaching

Guide students to the Learn page and ask
them to read the word problem, focusing
on the words started with, left, and used.
Put twenty chips on the desk. Take five and
count them, and then put them away. Ask
students to tell you how many chips you
started with/used/have left. Then ask
students to restate the meaning of the
sentences in other words (You had..., You
removed..., You have...remaining.).

56A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Misconception: Exercises 1-8 Students may only find like
denominators by multiplying the denominators by each other. While that is
not an error, encourage students to think about multiples that both
denominators have in common that may be less than the product of the two
denominators, because it can make working with the numerators easier.

Item Analysis

1-8 1 Procedural Skill & Fluency

9-12 2 Application

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

- How can equivalent fractions help you subtract fractions with
unlike denominators?

Ask students to share their reflections with their classmates.

Mindset

« How did different ideas and viewpoints help you learn better?
Students reflect on how they practiced social awareness.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can subtract fractions with unlike denominators.

« | can explain how to subtract fractions with unlike denominators.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

57-58 Unit 9 « Add and Subtract Fractions
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Clomdocsq ———————Jsunaws |

1 1 Subtract fractions with unlike 5.NF.A1
denominators
2 1 Subtract fractions with unlike 5.NF.A1
denominators
3 2 Subtract fractions with unlike 5.NF.A1
denominators
4 2 Subtract fractions with unlike 5.NF.A1 -
denominators : f
@ bata Use students’ scores on the Exit Ticket to assign the areet .
differentiated resources available. When students complete the @ 83
Exit Ticket in the digital workspace, their responses are auto-scored. = o £
Exit Ticket Recommendations B Ruhieptsg Tl Adck vl 3 o ke loich Mt o

Raiph wal

- :
If students score Then have students do 13 Mile

40f4 Additional Practice or any of the & or @ activities

4
3of4 Take Another Look or any of the & activities
2 or fewer of 4 Small Group Intervention or any of the G activities

Key for Differentiation
@ Reinforce Understanding

Reflect On Your Learning
@ Build Proficiency o st Reacerrenen
eortused leareing
@ Extend Thinking ~ ~
O S =
Ayt bemoone Boos 93
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Reinforce Understanding Build Proficiency

Down to Zero Practice It! Game Station
Work with students in groups. Provide students fraction tiles Fraction Subtraction Tic Tac Toe
and cards that show fractions less than 1. One student draws Students practice subtracting fractions.

two fraction cards with unlike denominators to show the group.
Students use the given fractions in a subtraction equation and
solve the equation. If students have difficulty, help them find
equivalent fractions using fraction tiles, then use the renamed
fractions to write and solve a subtraction equation.

Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Subtract Fractions (Rename Both)

Differentiation Resource Book, p. 97 Student Practice Book, pp. 97-98

58B Unit 9 - Add and Subtract Fractions
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Own It! Digital Station
Games

Assign the digital game to develop

division of multi-digit numbers.

Spiral Review Practice

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 97-98

Extend Thinking

Use It! Application Station
Get Moving Students design a car and
measure the distance it travels.

The content of this card has concepts
covered later in Lesson 9-8. You may
want to assign this card to students
ready to explore content covered
later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 98

Lesson 9-5 « Subtract Fractions with Unlike Denominators
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LESSON 9-6

Add Mixed Numbers with Unlike Denominators

Learning Targets Vocabulary

« | can add mixed numbers with unlike denominators. Math Terms  Academic Terms

« | can explain how to add mixed numbers with unlike denominators. equivalent establish
fractions relevant

mixed number
Standards * major 4 Supporting ® Additional

© 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions. =
< 5.NF.A.1 Add and subtract fractions with unlike denominators (including mixed numbers) by The materials may be for any part
replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum of the lesson.
+ b) a ion til
or difference of fractions with like denominators. |In general, % +§ =%). fractlon tiles
- index cards

Math Practices and Processes
MPP Look for and make use of structure.

Focus Number Routine @

Content Objectives Language Objectives SEL Objective 5
) ) D What’s Another Way
« Students add mixed numbers « Students talk about adding « Students identify multiple .
with unlike denominators. mixed numbers with unlike possible solutions for a given to Write It? i 5-7min
« Students explain how to denominators using can and use. math problem.
add mixed numbers with - To support maximizing linguistic GLUCCEIES Students build number
unlike denominators. and cognitive meta-awareness, sense as they write three different
ELs participate in MLR5: Co-Craft subtraction expressions to represent the
Questions and Problems. number 27.75.
Coherence As solutions are given, record them for
) T students to evaluate and compare. These
Previous Now Next
prompts encourage students to talk
- Students understood, - Students decompose addendsto | - Students decompose mixed about their reasoning:
recognized, and generated | add mixed numbers. | numbers and use fractions
equivalent fractions | greater than one to subtract + What type of subtraction expression
(Grade 4). mixed numbers (Unit 9). might you think about first?
- Students used equivalent [ | « Students solve real-world and . What strategy could you use
fractions to subtract fractions mathematical problems by ,gy Y )
having unlike denominators | | writing and solving equations of to find a minuend (or first number
(Unit 9). the formx+p=gqandpx=q in the subtraction expression) for
(Grade 6). the expression?
. - What strategy could you use to
Rigor ; ’ find a subtrahend (or second
Ci L i Procedural Skill & Fluency Application number in the subtraction
« Students build understanding of « Students develop proficiency « Students solve problems with expression) for the expression?
;rac?on con;ep?s adnd adsltlon of adldlengdmlxed‘nu;nbers \éw;h | real-world contexts. - Do you notice any patterns? Explain.
ractions and mixed numbers unlike denominators and develop | o is not g targeted
with unlike denominators. skills to handle a range of cases.

element of rigor for this standard.

59A Unit 9 - Add and Subtract Fractions
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Purpose Students begin thinking about decomposing a mixed number,
or how they can count the number of wholes, then parts of the whole.

Notice & Wonder

« What question could you ask?

Teaching Tip You may want to have students write down their
questions on their own before discussing as a whole class.

- Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of decomposing addends to add
mixed numbers and are based on possible comments and questions that
students may make during the share out.

« How do quarters relate to dollars?
« How can you determine the value of the money shown?

Math is... Mt

« What helps you know when there is a problem?

' Responsible Decision-Making — Identify Problems

Elicit from students that a key step in problem solving is analyzing
information to identify the task. As students work through the Notice &
Wonder routine, provide specific, constructive feedback that can help
guide each student toward identifying any problems. As students work
with adding mixed numbers with unlike denominators throughout the
lesson, encourage them to connect and use their prior knowledge of
adding fractions with unlike denominators. Encouraging use of prior
knowledge can help students feel more competent and promote effective
problem identification.

Transition to Explore & Develop

Ask questions that get students thinking about decomposing addends to
add mixed numbers.

Eﬁ- Establish Mathematics Goals to Focus Learning
« Let’s think about how we can decompose addends to add
mixed numbers.

Sense-Making Routine

9-6

Add Mixed Numbers with Unlike

Denominators
E Be Curious

‘What questions can you ask?

Wil hedns Yool ke W
e i & problem?

sung e 59

Lesson 9-6 « Add Mixed Numbers with Unlike Denominators
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Explore & Develop ©@:omn

enamiatols

Haow i5 neiciing mibed
Miumbers simiat to adding
M-It numbens?

il Homiers.

(D Work Togethor

Learn =
Lotenza s making smoathies WJ b
i s e Hevps
iow many cups of juice dovs i "
- Fire pinvappie luice.  opple |u-:.n
T o § cup yogurt :;wm ke
You can Lse the equation 353 + 24 = fto represent the probkem
White egquivaient fractions with ke AT FERCTIONG ANG widle Aumbess.

w

¥
et
ln @i @i

5
Leaenro needs S5 cups of uice

When sdding mied rumbers, you 404 the fractions and the

Lonerue found the amount

Tol D, ¥ _35
TETE

It3I%%

wsing it diflwent strategy

How 00 you respand 1o Latennd’s wask?

Sample answer: Lorenzo wrote the mixed numbers as
fractions and added the fractions. This is a different
strategy for adding mixed numbers.

60 Unit 9 - Add and Subtract Fractions

© Pose the Problem

Pose Purposeful Questions
« What information do you need to solve the problem?
Where can you find it?
« What kinds of numbers are you working with?

Develop the Math

Choose the option that best
meets your instructional goals. \

%~ Co-Craft Questions and Problems

Pair students and have them co-create a problem similar to

the one on the Learn page. Have them work together to

solve their problem and then trade their problem with

another pair. After each pair solves the other pair’s problem, /
have them form a group of four to check solutions and

correct any mistakes that may have been made. Revisit the

routine throughout the lesson for reinforcement.

Bring It Together

' Elicit and Use Evidence of Student Thinking
« How do you decompose a mixed number?
« Explain how you can add mixed numbers that have unlike denominators.

Key Takeaway
« The sum of mixed numbers with unlike denominators can be found
by decomposing the mixed number into whole-number parts and

fraction parts.

Work Together

Students explore a different strategy used to solve the same problem and
respond to it.

BB common Error: Students may see thatthe numerators are the same

in both fractions and think that Lorenzo does not need to determine

equivalent fractions with like denominators. Remind students that the

denominators must always be the same in order to add fractions.

' Language of Math

Remind students that, in math, to decompose a number means to break it

down into simpler parts. The prefix de- means “off” or “from” and

compose means “to make up a whole.” Anything that decomposes breaks
down into simpler parts that make up the whole, such as plants.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore extending the partial sums strategy to add mixed
numbers.

Directions: Discuss with students how they used the partial sums
strategy to add whole numbers and to add decimals.
« Do you think you can use a similar strategy to add mixed numbers?

Have students work together to solve the Pose the Problem.

Support Productive Struggle
« What operation is needed to solve the problem?
« Is there a way you can decompose the mixed numbers?
« Why can you change the order of the addends?
« Is your answer reasonable? How do you know?

Activity Debrief: Discuss with students that decomposing mixed
numbers is one strategy for adding mixed numbers.

CETY™Batterns |

« How is decomposing mixed numbers similar to the
partial sums strategy?
Students step back for an overview and shift perspective,
connecting a strategy for adding mixed numbers to a strategy for
adding whole numbers.

E’--'English Learner Scaffolds
Entering/Emerging

Developing/Expanding

Guided Exploration

Students add mixed numbers by decomposing them into a whole
number and fraction.

Eﬁi Facilitate Meaningful Mathematical Discourse

@ Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

£ Have the students estimate the sum. Ask:
« Will you use whole numbers or mixed numbers to estimate the
sum? Why?
« If you use mixed numbers, what benchmark fractions will you
use? Why?

« Think About It: What are some strategies you used to add whole
numbers?

« Why can you change the order of the addends?

« How can you add %and %?

e Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« How is decomposing mixed numbers similar to the
partial sums strategy?
Students step back for an overview and shift perspective,
connecting a strategy for adding mixed numbers to a strategy for
adding whole numbers.

2. Develop the Math

Loranzo is making smonthies, How can you
find how many cups of juice he needa?

What equabion can you write that represents
the probilem?

Bridging/Reaching

Explain in all. Put 10 red chips on the desk. Say,

I have 10 red chips. Put 8 blue chips on the desk.
Say, | have 8 blue chips. Then count all the chips.
Say, | have 18 chips in all. Repeat again with new
chips. Then, repeat once more, placing 9 red
chips and 6 blue chips on the desk. Ask, Do /
have 6, 9, or 15 chips in all?

Explain in all. Put 10 red chips on the desk. Say,

I have 10 red chips. Put 8 blue chips on the desk.
Say, | have 8 blue chips. Then count all the chips.
Say, | have 18 chips in all. Repeat again with new
chips. Then, repeat once more, placing 9 red
chips and 6 blue chips on the desk. Ask, How
many chips do I have in all?

Lesson 9-6 « Add Mixed Numbers with Unlike Denominators

Guide students to the problem at the top of
the Learn page. Ask them to focus on the
phrase in all. Instruct them to think of similar
words they’ve used in the past that mean
the same (altogether, total, etc.). Allow
students to use a dictionary or thesaurus if
desired. Then, ask students to use in a/lin a
sentence, demonstrating with manipulatives.
Provide validation and correction as needed.

60A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-8 Students may be focused on
determining like denominators and adding the fractions, and forget to add
the whole numbers and include them as part of the sum. Remind students
to write out the equation with the decomposed numbers and to determine
the sum of the whole numbers.

Item Analysis

1-8 1 Procedural Skill & Fluency

9-12 2 Application

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you add mixed numbers with unlike denominators?
Ask students to share their reflections with their classmates.

Mindset

- What helped you know when there was a problem?
Students reflect on how they practiced responsible decision-making.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can add mixed numbers with unlike denominators.

« | can explain how to add mixed numbers with unlike denominators.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

61-62 Unit 9 - Add and Subtract Fractions
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4

with 4 being the highest confidence.

Exit Ticket Skill Tracker

1 1 Add mixed numbers with unlike 5.NF.A1
denominators
2 1 Add mixed numbers with unlike 5.NF.A1 Lesson 96
denominators Exit Ticket
3 2 Add mixed numbers with unlike 5.NF.A1 i
denominators “’“"“"m‘w"‘?
4 2 Add mixed numbers with unlike 5.NF.A1 i ‘:' - .
A Ty B 7%

denominators

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

40f4 Additional Practice or any of the & or @ activities
3of4 Take Another Look or any of the & activities

2 or fewer of 4

Small Group Intervention or any of the G activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency ] Fom st

3 Extend Thinking O O O O

LTI Te———

Lesson 9-6 « Add Mixed Numbers with Unlike Denominators 62A
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62B

Reinforce Understanding

Splitting Sticky Notes

Work with students in groups. Each student chooses three
number cards. The greatest number will be the numerator, and the
other two numbers will be the denominator and whole number.
Students write the whole number and fraction on separate sticky
notes. Students decompose the fraction into a mixed number, then
add the mixed number and the whole number.

Take Another Look Lesson

Assign the interactive lesson to
reinforce targeted skills.

« Add Unlike Mixed Numbers

Differentiation Resource Book, p. 99

Unit 9 - Add and Subtract Fractions

Build Proficiency

Practice It! Game Station
Mixed Number Addition Concentration
Students practice adding mixed numbers.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 99-100
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games Create and Solve Students create a multi-

Assign the digital game to develop step problem that adds and subtracts

division of multi-digit numbers. mixed numbers to solve. Then they use

a digital tool to present the problem.
The content of this card has concepts
covered later in Lesson 9-9. You may
want to assign this card to students
ready to explore content covered
later in this unit.

Spiral Review Practice STEM Adventure
Assign the digital Spiral Review Assign a digital simulation to apply
Practice to students or download skills and extend thinking.

and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 99-100 Differentiation Resource Book, p. 100

Lesson 9-6 « Add Mixed Numbers with Unlike Denominators 62C
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LESSON 9-7

Subtract Mixed Numbers with
Unlike Denominators

Vocabulary

Learning Targets

« | can subtract mixed numbers with unlike denominators. Math Terms  Academic Terms
« | can explain how to subtract mixed numbers with unlike denominators. equivalent accurate
fractions assert

mixed number

The materials may be for any part
of the lesson.

Standards * major 4 Supporting ® Additional

Content
© 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions.
< 5.NF.A.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

v )

fractions with like denominators. (In general,% +§ =0 « blank spinner

- fraction tiles
Math Practices and Processes

MPP Make sense of problems and persevere in solving them.

Focus .
Number Routine
Would You Rather?

e 5-7 min

Content Objectives Language Objectives SEL Objective

« Students practice segmenting a
complex mathematical task into
smaller achievable tasks.

« Students subtract mixed numbers « Students talk about subtracting
with unlike denominators. mixed numbers with unlike
« Students explain how to denominators using can, should,

subtract mixed numbers with
unlike denominators.

Coherence
Previous

« Students understood,
recognized, and generated
equivalent fractions (Grade 4).

« Students decomposed addends
to add mixed numbers (Unit 9).

Rigor
Conceptual Understanding
« Students interpret and use
representations to develop their
understanding of subtracting
mixed numbers with unlike
denominators.

63A

same, and different.

« To support optimizing output,
ELs participate in MLR7:
Compare and Connect.

Now

« Students decompose mixed
numbers and use fractions
greater than one to subtract
mixed numbers.

Procedural Skill & Fluency

« Students build proficiency
through repeated use of
representations, such as
pictures, tools, and equations.

Unit 9 - Add and Subtract Fractions

Next

|+ Students use regrouping to add

and subtract mixed numbers
(Unit 9).

|+ Students solve real-world and
mathematical problems by
writing and solving equations of
theformx +p =gandpx =¢q
(Grade 6).

Application

« Students solve problems with
real-world contexts.
Application is not a targeted
element of rigor for this standard.

CHEREIENEA Students build number

sense and understanding of fractions as
they compare the sums of two fractions.

These prompts encourage students to
talk about their reasoning:

« What strategy did you use to
compare the amounts?

« Did you use equivalent fractions to
compare the amounts? Why or
why not?



Launch @smn

Sense-Making Routine

Purpose Students begin to think about the difference between two
mixed numbers having unlike denominators.

Notice & Wonder

« What could the question be?

Teaching Tip You may want to have students represent the image using
their own fraction tiles to allow them to more closely examine the
representation of the numbers.

-' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ noticing and wondering about decomposing mixed
numbers and using fractions greater than one to subtract mixed numbers,
and are based on possible comments and questions that students may
make during the share out.

« What numbers do the fraction tiles represent? How do you know?
« What kind of numbers do the fraction tiles represent? How do
you know?

Math is... TEr

« What helps you work well in a team?

- Relationship Skills: Teamwork

Establish a classroom culture in which students work effectively as a team,
establishing a stronger learning community. Have students work as teams
on the Notice & Wonder routine with each member listing as many
questions as they can. As a group, have students compare lists and
discuss questions that group members have in common.

Transition to Explore & Develop

Ask questions that get students thinking about how they can
decompose mixed numbers and use fractions greater than one to
subtract mixed numbers.

‘Eﬁ- Establish Mathematics Goals to Focus Learning
« Let’s think about decomposing mixed numbers and using fractions
greater than one to subtract mixed numbers.

L& 197
Subtract Mixed Numbers with
Unlike Denominators

Be Curious
‘What could the question be?

Wt fielgs ol wark
woll in 8 beam?

Lesson 9-7 « Subtract Mixed Numbers with Unlike Denominators 63
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Explore & Develop ©@:omn
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Learn
Fow much longer is Jorge's feash than
Magda's leash?
. 2

You can we the aquation 25 — 15 =0 Ty
rpresent the problem, A WL

thons 4 guRIENt Iroctions with fio

1

e
- [ ——————

© Pose the Problem

Pose Purposeful Questions
« What are some strategies you already know for subtracting fractions?

© Develop the Math

Choose the option that best
meets your instructional goals.

=~ Compare and Connect

Pair students and give them a problem similar to the Work

Together problem on the Learn page. Ask each to work

individually to solve the problem, and then have them /
compare their strategies. Revisit this routine throughout

the lesson to help students build proficiency.

© Bring It Together

Eﬂi Elicit and Use Evidence of Student Thinking
« How can you subtract mixed numbers by decomposing the
mixed numbers?
« How can you subtract mixed numbers by using equivalent fractions
that are greater than one?

Key Takeaway
« The difference of mixed numbers with unlike denominators can be
found using strategies such as using equivalent fractions and
decomposing the mixed numbers into whole-number parts and
fraction parts.

Work Together

Students solve a subtraction word problem that involves fractions with
unlike denominators.

E¥ common Error: Students may mistakenly write the subtraction
equation 2% - 33 = ? because 2% is the first number given in the

problem. Encourage students to reread the problem make sure they are
writing an equation that accurately represents the problem.

Language of Math

Explain to students that the mixed in mixed number comes from the Latin
word miscere, which means to mingle. Knowing this word can help
students determine other words that come from the same root such as
miscellaneous, which means a group of things from different sources.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore strategies to subtract mixed numbers.

Directions: Discuss with students how they decomposed by place
value to subtract whole numbers and to subtract decimals.

« Do you think you can use a similar strategy to subtract
mixed numbers?
Have students work together to solve the Pose the Problem.

Support Productive Struggle
« What operation is needed to solve this problem?
« How can you decompose 1 %?

« Is your answer reasonable? How do you know?

After students have solved by decomposing, challenge students to
find another method to solve.

Support Productive Struggle
« How can you represent 2 3 using only thirds? How can you write
this as a fraction?
« How can you represent 1 % using only fourths? How can you write
this as a fraction?
« How can you use these equivalent representation to find
the difference?

Yk xploring |

- What is the same about these methods? What is different?
Students identify correspondences between different approaches to
solving complex problems.

Activity Debrief: Discuss with students that decomposing is one
strategy for adding mixed numbers. Another strategy is to write each

mixed number as an equivalent fraction and then subtract the fractions.

- English Learner Scaffolds

Guided Exploration

Students subtract mixed numbers having unlike denominators by
decomposing the mixed numbers and by writing equivalent fractions
that are greater than one.

Use and Connect Mathematical Representations

£ Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

4 Have the students estimate the difference. Ask:
« Will you use whole numbers or mixed numbers to estimate the
difference? Why?
« If you use mixed numbers, what benchmark fractions will you
use? Why?

« How does this decomposing strategy relate to decomposing
whole numbers to subtract?

@ Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« What steps are involved in rewriting the mixed numbers as
equivalent fractions?

« How can you subtract once you have written the mixed numbers
as fractions?

« How does the solution you found using equivalent fractions
greater than one compare to the solution you found by
decomposing the mixed numbers?

Y™ cioring |

« What is the same about these methods? What is different?
Students identify correspondences between different approaches to
solving complex problems.

Entering/Emerging

Explain You can use ___ to___. Write an addition
problem on the board. Say, You can use a place
value chart to solve the problem. Solve the
problem with a place value chart. Repeat with a
new mathematical problem, using You can use
___to___to explain how to solve it. Then, repeat
once more, asking students to answer the
question: Can | use [addition] or [division] to solve
the problem?

Developing/Expanding

Explain You can use ___ to___. Write an addition
problem on the board. Say, You can use a place
value chart to solve the problem. Solve the
problem with a place value chart. Repeat with a
new mathematical problem, using You can use

___to___toexplain how to solve it. Then, repeat

once more, this time asking students to complete
the sentence: /can__to___.

Lesson 9-7 « Subtract Mixed Numbers with Unlike Denominators

Bridging/Reaching

Guide students to the Learn page and ask
them to review the You can use... sentence
below the table. Ask students to come up
with a new sentence explaining how to do
something, using You canuse ___to___.
Allow students to interject, correcting as
needed. For example, No, | don’t think
that’s right. You can use...

64A



Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-8 If students choose to subtract by
writing the mixed numbers as fractions greater than 1, they may convert

mixed numbers to fractions greater than 1incorrectly. Review the process
if needed.

Item Analysis

1-8 1 Procedural Skill & Fluency

9-10 2 Application

1 3 Conceptual Understanding

12 2 Application

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How can you subtract mixed numbers with unlike denominators?
Ask students to share their reflections with their classmates.

Mindset
- What helped you work well in a team?
Students reflect on how they practiced stronger relationship skills.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can subtract mixed numbers with unlike denominators.
« | can explain how to subtract mixed numbers with unlike denominators.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

I T T R

1 1 Subtract mixed numbers with unlike 5.NF.A1
denominators

2 1 Subtract mixed numbers with unlike 5.NF.A1
denominators

3 2 Subtract mixed numbers with unlike 5.NF.A1
denominators

4 2 Subtract mixed numbers with unlike 5.NF.A1
denominators

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

40f4 Additional Practice or any of the @ or @ activities
3of4 Take Another Look or any of the & activities
2 or fewer of 4 Small Group Intervention or any of the G activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@ Extend Thinking

lﬂ

Lesson 97

Exit Ticket

Name

What is the difference?

Reflect On Your Learning
'm Fm still
enrfisoa earming
O )
e

Lesson 9-7 « Subtract Mixed Numbers with Unlike Denominators
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Reinforce Understanding Build Proficiency

Subtract the Fractions Practice It! Game Station
Work with students in groups. Students write mixed numbers Subtracting Mixed Numbers Task Cards
on a blank spinner using the numbers 2, 3, and 4 as Students practice subtracting
denominators. Each student spins the spinner once. Students mixed numbers.

subtract the lesser mixed number from the greater mixed number.
If students have difficulty, help them to find like denominators for
the fractions and represent the subtraction using fraction tiles.

Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Subtract Unlike Mixed Numbers

Differentiation Resource Book, p. 101 Student Practice Book, pp. 101-102

66B Unit 9 + Add and Subtract Fractions
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games How Do You Say—Fractions? Students

Assign the digital game to develop research to find how to say words related

division of multi-digit numbers. to adding and subtracting fractions in

other languages.

Spiral Review Practice STEM Adventure
Assign the digital Spiral Review Assign a digital simulation to apply
Practice to students or download skills and extend thinking.

and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 101-102 Differentiation Resource Book, p. 102

Lesson 9-7 - Subtract Mixed Numbers with Unlike Denominators 66C
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LESSON 9-8

Add and Subtract Mixed Numbers
with Regrouping

Vocabulary

Learning Target

« I can add and subtract mixed numbers with regrouping. Math Terms  Academic Terms
equivalent debate
fractions eliminate

mixed number

4 Supporting ® Ad

* Major

Content
< 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions.

© 5.NF.A.1Add 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

_ (ad + bc)

" N ¥ ' a C
fractions with like denominators. (In general, b +E =7

Math Practices and Processes

MPP Look for and make use of structure.

Focus
Content Objective

« Students add and subtract mixed
numbers with regrouping.

Coherence
Previous

« Students understood,
recognized, and generated
equivalent fractions
(Grade 4).

« Students decomposed mixed
numbers and used fractions
greater than one to subtract
mixed numbers (Unit 9).

Rigor
Conceptual Understanding
« Students build understanding of
fraction concepts to add and

subtract mixed numbers with
unlike denominators.

Language Objectives

« Students talk about adding
and subtracting mixed numbers
with regrouping using rearrange
and rename.

« To support optimizing output,
ELs participate in MLR1: Stronger
and Clearer Each Time.

Now

- Students use regrouping to add
and subtract mixed numbers.

' Procedural Skill & Fluency

« Students develop proficiency in
adding and subtracting mixed
numbers for an increased range
of cases.

67A Unit 9 - Add and Subtract Fractions

SEL Objective

« Students work toward
completing a mathematical task
independently using prior
knowledge or understanding of
mathematical concepts.

| Next

« Students choose and use
known strategies to solve word
problems that involve addition
or subtraction of mixed
numbers having unlike

| denominators (Unit 9).

|+ Students solve real-world and

mathematical problems by
writing and solving equations of
theformx+p=qgandpx=gq
(Grade 6).

| Application

« Students solve problems with
real-world contexts.
Application is not a targeted
element of rigor for this standard.

The materials may be for any part
of the lesson.
« Explain and Show Your Strategies
Teaching Resource
- fraction tiles
- index cards
« rulers

Number Routine @

Would You Rather?
®5—7min
Students build number

sense and understanding of fractions as
they compare the difference of two
fractions to another fraction.

These prompts encourage students to
talk about their reasoning:

- What strategy did you use to
compare the amounts?

« Did you use equivalent fractions
to compare the amounts? Why or
why not?

« How could inverse operations help
with the comparison?



Launch @smn

Purpose Students explore parts of a whole that, when combined,
create wholes.

Notice & Wonder

« What do you notice?
« What do you wonder?

Teaching Tip You may want to have students model what is shown in
the images using their own manipulatives to deepen their understanding
of how parts of a whole make up a whole.

B

~ " Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of using regrouping to add and
subtract mixed numbers and are based on possible comments and
questions that students may make during the share out.

« What is missing from each part?
« How can you make wholes?

« Why is it useful to consider different possible solutions to a problem?

Responsible Decision-Making: Solve Problems

As you begin the Notice & Wonder routine, encourage students to become
efficient problem solvers who can make informed decisions that lead to
solutions. Discuss strategies students can use to help them focus on
identifying information that is helpful in solving problems. Have students
work in pairs to separate this information and information that does not
help solve a problem.

Transition to Explore & Develop

Ask questions that get students thinking about using regrouping to
subtract mixed numbers.

- Establish Mathematics Goals to Focus Learning
« Let’s think about when we need to, and how we can, use regrouping
to subtract mixed numbers.

Sense-Making Routine

9.8
Add and Subtract Mixed Numbers
with Regrouping

Be Curious

‘What do you notice?
‘What do you wonder?

Wath i T
Wy i i sl fo consider difinent
possible solutions 10 @ problem?

Lesson 9-8 « Add and Subtract Mixed Numbers with Regrouping
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Explore & Develop ©@:omn

Learn
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of the lengths shown?
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© Pose the Problem

Pose Purposeful Questions
« What strategies do you know that might be helpful in solving
the problem?

® Develop the Math

Choose the option that best \
meets your instructional goals.

-' Stronger and Clearer Each Time

Pair students and have them work on a problem like the

problem on the Learn page. Have them individually write /
about the steps they need to take to solve it Then have

them share their work with their partner and compare.

Revisit the routine throughout the lesson for reinforcement.

© Bring It Together

' Elicit and Use Evidence of Student Thinking

« How can you rename a whole as an equivalent fraction in a
subtraction equation?

« When do you need to rename a whole as an equivalent fraction to
help you subtract?

« Explain a strategy for subtracting mixed numbers that does not
involve renaming a whole as an equivalent fraction.

« When might you need to rename a whole as an equivalent fraction to
help you add?

Key Takeaway
« When adding and subtracting mixed numbers, it is sometimes
necessary to rename a whole as an equivalent fraction.

Work Together
Students solve a word problem involving the addition of mixed numbers
and regrouping. Use this to explain the “adding” part of the Key Takeaway.

EB Common Error: Students may be confused as they are now
regrouping with addition instead of subtraction. Encourage them to start
by adding the decomposed numbers, and to pay attention to whether the
fractions are greater or less than 1. When they have a sum that is greater
than 1, they can regroup the fraction that is equal to 1as a whole.

- Language of Math

Tell students that regrouping means rearranging groups while still keeping
them equal. People may also “regroup” after being unsuccessful at a task.
The decomposition shown in the last lesson may be unsuccessful and
force you to regroup.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore different strategies to subtract mixed numbers that
involve regrouping.

Materials: Explain and Show Your Strategies Teaching Resource

Directions: Provide copies of the Explain and Show Your Strategies
Teaching Resource. Have students solve the Pose the Problem using
two different strategies.

Support Productive Struggle
- What strategies have you learned for subtracting mixed numbers?
- Which strategy did you use first? Why did you decide to start with
that strategy?
- What happened when you decomposed to subtract? How did
you determine the next steps to continue using this strategy?
«» What is the same about your two strategies? What is different?

G tructure |

« How is this regrouping similar to subtracting whole numbers?
Students recognize the structure in the number system that allows
them to connect regrouping whole numbers when subtracting and
regrouping mixed numbers when subtracting.

Activity Debrief: Discuss with students that problems can be
solved using any known strategy. Some addition and subtraction
strategies may be more efficient that others due to the quantities

within the problem.

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

o ——

F!-'English Learner Scaffolds
Entering/Emerging

Explain since. Draw a triangle. Say, Thisis a
triangle since it has three sides. Point to the three

Developing/Expanding
Explain since. Draw a triangle. Say, This is a
triangle since it has three sides. Point to the three

Guided Exploration

Students solve a subtraction equation involving mixed numbers
and regrouping.

Facilitate Meaningful Mathematical Discourse

€54 Have the students estimate the difference. Ask:
« Will you use whole numbers or mixed numbers to estimate the
difference? Why?
« If you use mixed numbers, what benchmark fractions will you
use? Why?

« Why should you regroup 1 whole into eighths? ]
« Why are you able to subtract using 1 B instead of 2 §?

54 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

@ Have students solve the equation 4 % - 2% =dinsmall
groups by writing each mixed number as a fraction greater than 1. Ask:
« What steps do you need to take to write the mixed numbers as
fractions greater than 1?
« How does the difference compare to the difference you
calculated using regrouping?

CE G tructure |

- How is this regrouping similar to subtracting whole numbers?
Students recognize the structure in the number system that allows
them to connect regrouping whole numbers when subtracting and
regrouping mixed numbers when subtracting.

2. Develop the Math

Howe can you
determine the
difference of the
fengihs shown?

What equation can we

Bridging/Reaching
Guide students to the Learn page and have
them focus on how since is used in the

sides. Then draw a pentagon. Say, This is a
pentagon since it has five sides. Point to the five
sides. Finally, draw a square and a rectangle.
Say, This shape is a square since it has four
equal sides. Ask students to point or say the
correct shape.

sides. Then draw a pentagon. Say, This is a
pentagon since it has five sides. Point. Draw a
square and ask students to complete the
following: This shape is a square __ (since) it has

four equal sides. Finally, ask students to use since

in their own sentence. Provide sentence frames
if needed.

table. Ask students if they can think of other
words that mean the same (because, given
that, etc.). Ask students to use since in a
sentence of their own. Validate and correct
as necessary. Then ask students to think of
another way since can be used (to say
when something started, e.g., / have gone
to school here since the second grade.

Lesson 9-8 - Add and Subtract Mixed Numbers with Regrouping 68A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-8 Students may automatically subtract
the smaller fraction from the larger fraction without regrouping. Remind
students to look at the equation as a whole as they subtract, and to pay
attention to the order of the numbers in the subtraction equations.

Item Analysis

1-8 1 Procedural Skill & Fluency

9 2 Application

10 3 Conceptual Understanding

1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

- When is regrouping necessary when adding and subtracting mixed
numbers?

Ask students to share their reflections with their classmates.

Mindset

- Why was it useful to consider different possible solutions to a problem?
Students reflect on how they practiced responsible decision-making.

Learning Target

Ask students to reflect on the Learning Target of the lesson.
« | can add and subtract mixed numbers with regrouping.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

69-70 Unit 9 - Add and Subtract Fractions
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

T I

1 1 Add mixed numbers with regrouping 5.NF.A1

2 1 Subtract mixed numbers with 5.NF.A1
regrouping Lesson 98

3 2 Subtract mixed numbers with 5.NF.A1 Exit Ticker
regrouping i

What ks the sum or difference?

1 3dsaiar

4 2 Add mixed numbers with regrouping 5.NF.A1

A 73
€D Data Use students’ scores on the Exit Ticket to assign the c. B LR
differentiated resources available. When students complete the

Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do = T

40of4 Additional Practice or any of the @ or @ activities
3of4 Take Another Look or any of the & activities
2 or fewer of 4 Small Group Intervention or any of the @ activities N

weslc This week he teads for B

a
st twa wssries?

S T Jasan

Key for Differentiation

12 1 houw
@ Reinforce Understanding g
© Build Proficiency
@ Extend Thinking Reflect On Your Learning

™ Fm stiE

ot u s somenne elue
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Reinforce Understanding Build Proficiency

Calculation Race Practice It! Game Station
Work with students in pairs. Each student writes a mixed Mixed Number Addition Concentration
number on a card. When both cards are turned over, students Students practice adding mixed numbers.

add the mixed numbers and subtract the mixed numbers.
Together, students check their work. If students have difficulty,
help them to write fractions with like denominators and, if
necessary, rewrite mixed numbers by regrouping 1as an
equivalent fraction before subtracting.

Take Another Look Lessons Interactive Additional Practice
Assign the interactive lessons to Assign the digital version of the
reinforce targeted skills. Student Practice Book.
« Add Unlike Mixed Numbers
(Regroup)
« Subtract Mixed Numbers
(Regroup)
Differentiation Resource Book, p. 103 Student Practice Book, pp. 103-104

70B Unit 9 - Add and Subtract Fractions
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games Get Moving Students design a car and
Assign the digital game to develop measure the distance it travels.

division of multi-digit numbers.

Spiral Review Practice STEM Adventure
Assign the digital Spiral Review Assign a digital simulation to apply
Practice to students or download skills and extend thinking.

and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 103-104 Differentiation Resource Book, p. 104

Lesson 9-8 - Add and Subtract Mixed Numbers with Regrouping 70C
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LESSON 9-9

Solve Problems Involving Fractions and
Mixed Numbers

Learn Target

« | can solve word problems involving fractions.

Standards * major + Supporting ® Additional

Content

© 5.NF.A Use equivalent fractions as a strategy to add and subtract fractions.

< 5.NF.A.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.

Math Practices and Processes

MPP Use appropriate tools strategically.

Focus

Content Objective

« Students solve word problems
involving fractions.

Coherence
Previous

« Students compared two fractions
having different numerators and

different denominators (Grade 4).

« Students used regrouping to add
and subtract mixed numbers
(Unit 9).

Rigor
Conceptual Understanding
« Students build on their

understanding of adding and
subtracting mixed numbers.

Conceptual Understanding is

not a targeted element of rigor

for this standard.

Language Objectives

« Students explain how to solve
word problems with fractions

using can, should, reasonable,

and estimate.
« To support sense-making, ELs

participate in MLR3: Three Reads.

SEL Objective

« Students identify a problem and
execute the steps necessary to
solve the problem.

Now

|+ Students choose and use known

strategies to solve word

problems that involve addition or

subtraction of mixed numbers
having unlike denominators.

Procedural Skill & Fluency

« Students develop proficiency
in adding and subtracting
mixed numbers.

Procedural Skill & Fluency is
not a targeted element of rigor
for this standard.

7T1A Unit 9 - Add and Subtract Fractions

| Next

|+ Students multiply fractions
(Unit 10).

Application

« Students add and subtract
mixed numbers involving unlike
denominators to solve problems
with real-world contexts.

Vocabulary

Math Terms  Academic Terms
equivalent reflect
fractions suggest

mixed number

The materials may be for any part
of the lesson.

- fraction circles

- fraction tiles

- number cubes

« Problem-Solving Tool Teaching
Resource

Number Routine @
Would You Rather?

& 5-7min

Students build number

sense and understanding of fractions as
they compare the sums and differences
of fractions.

These prompts encourage students to
talk about their reasoning:

- What strategy did you use to make
your choice?

« How did you compare the amounts?

« Did you use the same strategy for
addition expressions as for
subtraction expressions? Explain.
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Purpose Students explore how they can solve problems by knowing
how mixed numbers relate to one another.

Notice & Wonder

« What question could you ask?

Teaching Tip You may want to have students discuss a real-world
scenario that the image represents as a class before discussing the
questions they can ask about it.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of choosing and using the
strategies they know for adding and subtracting mixed numbers having
unlike denominators, and are based on possible comments and questions
that students may make during the share out.

« What kinds of numbers does answering the question you asked
involve? How do you know?

- What operation does answering the question you asked involve? How
do you know?

« What kind of denominators does answering the question you asked
involve? How do you know?

Y indset |

« How can you use your abilities and skills to be successful today?

Self-Awareness: Self-Efficacy

Help students develop skills that would help them become more likely to
persevere to complete a challenging task. As students begin the Notice &
Wonder routine, encourage them to first identify the problem, then think
critically about what they will do to solve the problem. As you come
together to collaboratively discuss the Notice & Wonder routine, you can
invite students to share how their self-efficacy helped them if they ran into
roadblocks when they solved the routine.

Transition to Explore & Develop

Ask students questions that get them thinking about choosing and using
known strategies to solve real-world problems that involve fractions and
mixed numbers.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can choose and use the strategies we know
to solve real-world problems that involve addition and subtraction of
fractions and mixed numbers.

Sense-Making Routine ?

sson 9-9
Solve Problems Involving Fractions
and Mixed Numbers

Be Curious
What questions could you ask?

Mot Mindset
TAOW Can you LSh yout ablities
and skl 10 be successhul tocay?

Lesson 9-9 « Solve Problems Involving Fractions and Mixed Numbers
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© Pose the Problem

T .
Pose Purposeful Questions

« How does the table help you understand the problem?

Develop the Math

Choose the option that best
meets your instructional goals.

~  Three Reads

1st read: Instruct students to look at the problem at the top

of
the Learn page. Ensure students understand the situation and
key words: records, distances, more miles than, miles less tha
2nd read: Focus students’ attention on the How can... question. /

3rd read: Instruct students to brainstorm ways to solve
the problem.

Bring It Together

~ " Elicit and Use Evidence of Student Thinking
« How do you choose which strategy to use to solve problems involving

mixed numbers and fractions?

Key Takeaway

« Problems involving fractions can be solved using known strategies for
addition and subtraction of fractions or mixed numbers.

Work Together

Students work together to solve a problem that involves subtraction of a

whole number and a mixed number.

&8 common Error: Students may be confused because one of the
numbers in the problem is a whole number instead of a mixed number or
fraction. Remind students that whole numbers can be written as fractions

greater than one or “decomposed” with no fraction part.

Language of Math

Explain to students that the word fraction comes from the Latin word

frangere which means “to break.” Knowing the roots of words can help us
understand their meaning. Other words that come from frangere include

fragment, which is a small or broken off part of something, and fractious,

which means “breaking the rules.”
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore known strategies to solve a real-world word
problem involving mixed numbers.

Materials: Problem-Solving Tool Teaching Resource

Directions: Provide copies of the Problem-Solving Tool Teaching

Resource. Have students work together to solve the Pose the Problem.

Support Productive Struggle
« How do you know which operation to use?
« What equations can you write?
« What are some strategies you know for adding mixed numbers?
Subtracting mixed numbers?
« How does your solution method compare to others?

CPTY™Ehoosing Tools |

« Are your calculated answers reasonable? How do you know?
Students detect possible errors by strategically using estimation and
other mathematical knowledge.

Activity Debrief: Have students share their solutions and strategies
for solving the problem. Encourage students to find similarities and
differences among the solution methods.

A PDF of the Teaching Resource is in
the Digital Teacher Center.

% English Learner Scaffolds

Guided Exploration

Students solve a word problem involving fractions and mixed
numbers by choosing and using known strategies.

Facilitate Meaningful Mathematical Discourse
« Think About It: What is an estimate for the distance Maya ran
on Thursday?
« Think About It: What is an estimate for the distance Maya ran
on Friday?

54 Have the students solve the equation 4 % - 1% =fby
decomposing. Ask:
« How can you decompose the mixed numbers?
« How can you find like denominators and make
equivalent fractions?
« Do you need to regroup any wholes as fractions to solve?

Math is...

« Are your calculated answers reasonable? How do you know?
Students detect possible errors by strategically using estimation and
other mathematical knowledge.

2. Develop the Math

My runs sach disy and
records the distances. On
Thursday. she ran 1 % mone
mides than on Manday. On
Fridary, she ran 1 g milles bess.

Entering/Emerging

Explain spend [time] doing something. Use a timer
while you do a task, such as coloring. Stop the
timer and say, / spent [45 seconds] coloring.
Repeat with another task. Then write your name
on the board. Have a student time you. When
you’re done, ask students, How long did | spend
writing my name? For students who need more
help, prompt students to refer to the timer.

Developing/Expanding

Explain spend [time] doing something. Use a timer
while you do a task, such as coloring. Stop the
timer and say, / spent [45 seconds] coloring.
Repeat with another task. Then write your name
on the board. Have a student time you. Ask
students to complete the sentence: You
(spent) 20 seconds ___ your name. Then ask
students to provide their own demonstration
using spent time doing something. Provide
sentence frames if needed.

Lesson 9-9 « Solve Problems Involving Fractions and Mixed Numbers

Bridging/Reaching

Check student understanding of spend
[time] doing something by guiding them to
the Learn page and having them focus on
the Work Together problem. Ask them to
use spent [time] doing something in their
own sentence, demonstrating with a timer.
Then ask students to talk about how long
they usually spend working on certain
tasks (i.e. homework, cleaning).

72A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 4 Students may be confused by this problem
as one of the numbers is a fraction instead of a mixed number. Remind
students that they can use the same strategies they have learned when
subtracting a fraction from a mixed number.

Item Analysis

1-9 2 Application
10 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How does knowing how to add and subtract mixed numbers and
fractions help you solve problems?
Ask students to share their reflections with their classmates.

Mindset

« How did you use your abilities and skills to be successful today?
Students reflect on how they practiced self-management.

Learning Targets

Ask students to reflect on the Learning Target of the lesson.
« | can solve word problems involving fractions.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

[lemporsgr s |

1 2 Solve problems involving mixed 5.NF.A2
numbers

2 2 Solve problems involving mixed 5.NF.A.2
numbers

3 2 Solve problems involving mixed 5.NF.A2
numbers

4 2 Solve problems involving mixed 5.NF.A.2
numbers

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket
in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

40f4 Additional Practice or any of the & or @ activities
3of4 Take Another Look or any of the & activities

2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

G Extend Thinking

Ay mies

7 .
1655 miles

Reflect On Your Learning

Im i st
| unclassrand
cortusen Wearring

O O O

Lesson 9-9 « Solve Problems Involving Fractions and Mixed Numbers
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74B

Reinforce Understanding

Is the Difference the Same?

Work with students in pairs. Provide fraction tiles and circles.
One partner rolls three number cubes. The other partner uses
the numbers rolled to make a mixed number with: a 1-digit whole
number, numerator, and denominator. Students add that number

to or subtract from 7 ;Remind students that they may need to

regroup the mixed number before subtracting.

Take Another Look Lessons

Assign the interactive lessons to
reinforce targeted skills.

- Add & Subtract Fractions (Model)
« Add & Subtract Fractions
(Equations)

Differentiation Resource Book, p. 105

Unit 9 - Add and Subtract Fractions

Build Proficiency

Practice It! Game Station
Fraction and Mixed Number Addition Race
Students practice adding fractions and
mixed numbers.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 105-106
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games Create and Solve Students create a

Assign the digital game to develop multi-step problem that adds and

division of multi-digit numbers. subtracts mixed numbers to solve.
Then they use a digital tool to present
the problem.

Spiral Review Practice STEM Adventure

Assign the digital Spiral Review Assign a digital simulation to apply

Practice to students or download skills and extend thinking.

and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 105-106 Differentiation Resource Book, p. 106
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75-76

Unit 9 - Add and Subtract Fractions

Students can complete the Unit Review to prepare for the
Unit Assessment. Students may complete the Review in their

Interactive eBook in the Digital Student Center.

Vocabulary Review

Item Analysis

9-6
9-2
9-1
91
9-2
9-2

o g~ w N =

Review

Item Analysis

7 1 95
8 1 9-5
9 1 95
10 1 91

n 2 99
12 3 91

13 2 9-9
14 1 9-3
15 1 93
16 1 93
17 2 99
18 2 99

To review the lessons in this unit, have
students watch the Math Replay video in
their Digital Student Center.

Assign the Unit Review practice to
students from the Digital Teacher Center.

5.NF.A1
5.NF.A1
5.NF.A1
5.NF.A2
5.NF.A2
5.NF.A2
5.NF.A.2
5.NF.A1

5.NF.A1

5.NF.A1

5.NF.A2
5.NF.A.2
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Item Analysis (continued)

19

20
21

22
23
24
25
26
27
28
29
30

1 9-4 5.NF.A1
1 9-4 5.NF.A1
1 9-2 5.NF.A1
2 9-9 5.NF.A2
1 9-2 5.NF.A1
1 9-1 5.NF.A2
1 9-6 5.NF.A1
1 9-7 5.NF.A1
1 9-6 5.NF.A1
1 9-7 5.NF.A1
2 9-9 5.NF.A.2
2 9-8 5.NF.A1

Performance Task
Standards: 5.NF.A.1, 5.NF.A.2
Rubric (4 points)

2 POINTS  Student’s work reflects proficiency with adding mixed

numbers.

1POINT  Student’s work reflects developing proficiency with adding

mixed numbers.

0 POINTS  Student’s work shows weak proficiency with adding mixed

numbers.

2POINTS Student’s work reflects proficiency with adding and

subtracting mixed numbers.

1POINT  Student’s work reflects developing proficiency with adding

and subtracting mixed numbers.

0 POINTS  Student’s work shows weak proficiency with adding and

subtracting mixed numbers.

Reflect

The Reflect question provides an opportunity for students to express their
understanding of the unit level focus question.

Unit Review

77-78
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Fluency Practice

Fluency practice helps students develop procedural fluency, that is, the
“ability to apply procedures accurately, efficiently, and flexibly.” Because
Unit 9 there is no expectation of speed, students should not be timed when
Fluency Practice completing the practice activity.

Nome

Objective Students practice dividing multiples of 10.
Fluency Strategy

You can use pate valve and propanics of operations 10 divice FI uency Prog reSSion

unie s ___________________|Standard

S65+8=7
i SSEAC 1 Use Partial Sums to Add 4.NBT.B.4
G - . 2 Decompose by Place Value to Subtract 4.NBT.B.4
Use place value to dvide
72049m T2 rens 9 3 Use an Algorithm to Add 4.NBT.B.4
= :5 ) 4 Use an Algorithm to Subtract 4NBT.B.4
5 Choose a Strategy to Add 4.NBT.B.4
Fluency Flash 6 Choose a Strategy to Subtract 4.NBT.B.4
Cummmum
@ @ 6:3=_2 7 Multiply by Multiples of 10 5.NBT.B.5
8 Multiply by Multiples of 100 5.NBT.B.5
604320 9 Divide Multiples of 10 5.NBT.B.6
10 Divide Multiples of 100 5.NBT.B.6
3 @ @ 4v2m
f 1 Use an Algorithm to Multiply (2- and 3-Digit 5.NBT.B.5
W0:2=20 Numbers by 1-Digit Numbers)
12 Use an Algorithm to Multiply (2-Digit Numbers ~ 5.NBT.B.5
by 2-Digit Numbers)
WS ey 13 Choose a Strategy to Multiply 5.NBT.B.5
14 Choose a Strategy to Multiply 5.NBT.B.5
Fluency Check
bodebiod ot bk cniid Fluency Expectations
4.80+9= 20 " I0+s= 70
Grade 4
S 7x30m 210 12.3x50= 150 « Add and subtract within 1,000,000.
|
" Grade 5
Sates_00 ‘ 0.80x6m 420 - Multiply multi-digit whole numbers.
77x00= 4,900 W.260+8= __ 30 Grade 6

‘ « Divide multi-digit numbers using the standard algorithm.

B a20+6= 70 185 60x )= 420 . - o N .
« Add, subtract, multiply, and divide multi-digit decimals using the
8 540+6= 90 6180+ 4= 40 standard algorithm for each operation.
0. 600x5= 3,000 ‘ 7.800x8= _ 6,400
Fluency Talk

How can you use place valse 10 10d the Guotient of i mutipls of
10 end o numba?

Explonations may vary.

errvs G0 YOU USE When yol mutiply a number by &

Explanations may vary,
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Valentina’s Celebration

Students draw on their understanding of addition and subtraction of
fractions and mixed numbers with unlike denominators. Use the rubric
shown to evaluate students’ work.

Standards: 5.NF.A.1, 5.NF.A.2
Rubric (8 points)

4 POINTS

2 POINTS

0 POINTS

2 POINTS

1POINT

0 POINTS

2 POINTS

1POINT

0 POINTS

Student’s work shows proficiency with adding/subtracting
mixed numbers with unlike denominators. The student’s
answers and work are correct.

Student’s work shows developing proficiency with
adding/subtracting mixed numbers with unlike

denominators. The student’s answers or work is incorrect.
Student’s work shows weak proficiency with adding/subtracting
mixed numbers with unlike denominators. The student’s
answers and work are incorrect.

Student’s work shows proficiency with adding mixed
numbers with unlike denominators. The student’s response
and explanation are reasonable.

Student’s work shows developing proficiency with adding
mixed numbers with unlike denominators. The student’s
response or explanation is not reasonable.

Student’s work shows weak proficiency with adding mixed
numbers with unlike denominators. The student’s response
and explanation are not reasonable.

Student’s work shows proficiency with subtracting mixed
numbers from whole numbers. The student’s answer and
work are correct.

Student’s work shows developing proficiency with
subtracting mixed numbers from whole numbers. The
student’s answer or work is incorrect.

Student’s work shows weak proficiency with subtracting
mixed numbers from whole numbers. The student’s answer
and work are incorrect.

Performance Task

80A
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Two forms of the Unit Assessment, Form A and Form B, are available for
either print or digital administration. The items on the two assessments
are parallel items, assessing the same concept and standard. The table
below provides the item analysis for both forms.

Both Unit Assessments are available in the Assessment Resource Book
or as downloadable files from the Digital Teacher Center.

Data When students complete the Unit Assessment in the Digital
Student Center, their responses are auto-scored.

Item Analysis

11 9
1 92
32 92
93
2 94
5 2 94
95
6 2 96
72 97
8 2 98
9 2 91
0 2 93
n 2 96
2 2 99
B 2 9
% 3 99

Estimate & Check (Benchmark Fractions)5.NF.A.2
Add Fractions-Rename Both (Models)  5.NF.A.1
Add Fractions (Rename Both) 5.NF.A1

Subtract Fractions (Model and Rename) 5.NF.A.1

Subtract Fractions (Rename Both) 5.NF.A1
Add Unlike Mixed Numbers 5.NF.A1
Subtract Unlike Mixed Numbers 5.NF.A1

Subtract Mixed Numbers (Regroup) 5.NF.A1
Estimate & Check (Benchmark Fractions)5.NF.A.2

Add Fractions (Rename Both) 5.NF.A1
Add Unlike Mixed Numbers 5.NF.A1
Add & Subtract Fractions (Model) 5.NF.A2

Estimate & Check (Benchmark Fractions)5.NF.A.2
Add & Subtract Fractions (Equations) ~ 5.NF.A.2

Assign the digital Unit Assessment (Form A or B) to Students or
download and print PDFs from the Digital Teacher Center.

80B Unit 9 - Add and Subtract Fractions
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Form B

Unit Assessment 80C
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UNIT 10 PLANNER

Multiply Fractions

PACING: 13 days

SOCIAL AND EMOTIONAL
LESSON MATH OBJECTIVE LANGUAGE OBJECTIVE LEARNING OBJECTIVE

Unit Opener aniTe! Folding Fractions on a Strip Students explore how much is represented when folding a strip.

101 Represent Multiplication of a Students use a representation to Students discuss using representations  Students identify personal traits that
Whole Number by a Fraction multiply a whole number by a fraction. to multiply a whole number by a fraction make them good students, peers,
using other ways and different ways. and math learners.
10-2  Multiply a Whole Number by Students multiply a whole number Students explain multiplying a whole Students demonstrate thoughtful
a Fraction by a fraction. number by a fraction using the verbs reflection through identifying the
notice and apply, and the phrase make causes of challenges and successes
a shortcut. while completing a mathematical task.

Math Probe Which is Greater? Students identify the quantity that is greater.

10-3  Represent Multiplication of a Students use a representation to Students explain how to represent Students offer constructive
Fraction by a Fraction multiply a fraction by a fraction. multiplication of a fraction by a fraction ~ feedback to the mathematical ideas
using the verbs partition and showand ~ posed byothers.
the nouns patterns and shortcuts.

10-4  Multiply a Fraction by Students multiply a fraction by a Students talk about multiplying a fraction ~ Students analyze the components of
a Fraction fraction by multiplying the numerators by a fraction by multiplying the numerators a problem to make informed
and multiplying the denominators. and denominators using relate. decisions when engaging in

mathematical practices.

10-5 Determine the Area of Students find the area of a rectangle Students explain how to find the area of Students discuss how a
Rectangles with Fractional with fractional side lengths by tiling. a rectangle with fractional side lengths mathematical rule or routine can
Side Lengths Students find the area of a rectangle using the verb tile. help develop mathematical skills
with fractional side lengths by and knowledge.

multiplying the side lengths.

10-6  Represent Multiplication of Students use an area model to represent Students talk about using an area Students engage in respectful
Mixed Numbers multiplication of mixed numbers. model to represent multiplication of discourse with peers about various
Students find partial products using an mixed numbers using the terms similar perspectives for approaching a
area model. to and different from. mathematical challenge.
10-7  Multiply Mixed Numbers Students use partial products to Students discuss multiplying mixed Students exchange ideas for
multiply mixed numbers. numbers using the verb find. completing a mathematical task with
Students write mixed numbers as a peer and reflect on the value of
fractions to find the product. their similarities and differences.
10-8  Multiplication as Scaling Students explain how the size of the Students explain why the product of a Students discover and discuss
factors impacts the size of the product  given number and a fraction greater personal interests related to
without performing the multiplication. than 1 results in a product greater than ~ mathematics and share these
the given number. interests with peers.
10-9  Solve Word Problems Students solve word problems Students talk about solving word problems  Students develop and execute a plan
Involving Fractions involving fractions. involving fractions using the verb determine. for mathematical problem solving.

Unit Review
Fluency Practice

Performance Task
Unit Assessment
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FOCUS QUESTION:

How can | multiply fractions?

LESSON KEY VOCABULARY MATERIALS TO GATHER RIGOR FOCUS STANDARD
Math Terms Academic Terms
101 fraction model reflect « counters Conceptual 5.NF.B.4,
multiplication suggest « fraction circles Understanding, 5.NF.B.4.a
partition « fraction tiles Procedural Skill &
Fluency
10-2 denominator citation - fraction circles Conceptual 5.NF.B.4,
numerator complex « fraction tiles Understanding, 5.NF.B.4.a
Procedural Skill &
Fluency
10-3 fraction model procedure « fraction circles Conceptual 5.NF.B.4,
multiplication speculate « fraction tiles Understanding, 5.NF.B.4.a
« grid paper Procedural Skill &
Fluency
10-4 denominator arguably « grid paper Conceptual 5.NF.B.4,
numerator speculate « index cards Understanding, 5.NF.B.4.a
Procedural Skill &
Fluency
10-5 area expand « blank spinners Conceptual 5.NF.B.4.b
square unit reflect « grid paper Understanding,
« rulers Procedural Skill &
Fluency
10-6 area model accurate « blank spinners Conceptual 5.NF.B.4,
decompose establish « fraction tiles Understanding, 5.NF.B.4.a
mixed number « grid paper Procedural Skill &
partial products Fluency
10-7 decompose accurate - grid paper Conceptual 5.NF.B.4,
partial products transition Understanding, 5.NF.B.4.a
Procedural Skill &
Fluency
10-8 scaling complex « index cards Conceptual 5.NF.B.5.3,
infer Understanding 5.NF.B.5.b
10-9 equation assert - grid paper Application 5.NF.B.6
unknown reflect « Problem-Solving Tool
variable Teaching Resource

Unit Planner 81B



Unit Overview

Focus

Multiplying Fractions and Multiplication as Scaling
In this unit, students review and build on their work from Grade 4, when
they multiplied fractions and mixed numbers by whole numbers using
models. That work is extended to give students a generalized

understanding of multiplication with whole numbers, fractions, and mixed
numbers in any combination.

To start, students build their understanding of multiplying a fraction by a
whole number and develop two processes for approaching the concept.

Scaling is essentially the resizing of a number. Understanding this concept
enables students to reason about the size of a product without having to

multiply. Multiplying a number by a factor greater than 1 generates a

Throughout the unit, students continue the practice of estimating to check
the reasonableness of answers. They use tools such as drawings, fraction
tiles, and area models to make connections to multiplication of whole
numbers and to make sense of what it means to multiply fractions.
Students use that understanding to develop efficient strategies.

Coherence

What Students Have Learned "n What Students Are Learning

« Students applied and extended previous
understandings of multiplication to multiply a |

fraction by a whole number. (Grade 4) \ Students find the area of a rectangle with
« Students repr$sented a multiple of—g as | fractional side lengths.

a multiple of 7, and used this understanding to . Students compare the size of the product to
multiply a fraction by a whole number. In the size of a factor based on the size of the
(n : ‘7)' (Grade 4) | other factor.
« Students solved word problems involving .I'I
multiplication of a fraction by a whole number. |
(Grade 4) [

E

or another fraction.

general, n X (%) =

Rigor

Conceptual Understanding

Students develop understanding of
« using representations for multiplying fractions
and whole numbers;

Procedural Skill & Fluency

Students build proficiency with

« multiplying fractions and whole numbers;

- multiplying fractions and fractions;

« multiplying mixed numbers;

« using area models and partial products to
multiply fractions and mixed numbers.

« using representations for multiplying fractions
and fractions;

- using representations for multiplying
mixed numbers;

« how the size of one factor impacts the size of
the product relative to the other factor.

81C Unit 10 - Multiply Fractions

product that is greater than the number, and multiplying a number by a
factor less than 1 generates a product that is less than the number.
Multiplying two (positive) fractions that are bothless than 1 generates a
product less than either of the two factors. The idea that it is possible for a
product to be less than one or both factors is a difficult concept.

| What Students Will Learn

|« Students multiply a fraction by a whole number « Students interpret and compute quotients of

| fractions and solve word problems involving
I'. division of fractions by fractions. (Grade 6)
« Students solve real-world and mathematical
. problems by writing and solving equations of
the formx 4+ p = g and px = g for cases in
| which p, q and x are all nonnegative rational
| numbers. (Grade 6)
|

Application

Students apply their knowledge of

« interpreting multiplication with fractions and
mixed numbers in real-world contexts;

- multiplication strategies to solve and write
fraction and mixed number multiplication
problems with real-world contexts.



E@ Effective Teaching Practices

Use and Connect Mathematical Representations

Mathematics is by nature an abstract subject, so to teach, learn, or discuss
it, we depend on representations to make it understandable. A
representation can be visual, physical, contextual, verbal, or symbolic.

A visual representation can be created individually or in small groups,

and because of its recorded nature, it can then be easily shared among
groups or with the whole class for discussion. These visuals often come
from the use of hands-on learning materials as part of the Concrete-
Representational-Abstract (C-R-A) methodology. This instructional
approach involves frequent opportunities for students to create and sketch
their physical setups and other graphic constructions on the way toward
understanding and mastering the related symbolic manipulations.

Students will have a deep understanding of a concept when they can
switch and make connections between different perspectives.

% Math Practices and Processes

Reason Abstractly and Quantitatively

Mathematics is a combination of abstract concepts and real-world
applications, and the goal in teaching it is to help students work flexibly in
and between both realms. All meaning in mathematics is tied to its
application, so as we help students develop their understanding of
concepts and their fluency with procedures, we must keep application on
their minds.

To do this, we introduce concepts and procedures by way of problem
situations. We expose students to problems with content that is familiar
and realistic and require them to understand the quantities in a problem
and how the quantities relate to the situation. With realistic content,
students should then be able to use representations to describe the
situation, manipulate the representations as the situation changes and
understand the meaning behind the representations.

Social and Emotional Learning

« Self-Awareness - Self-Confidence (Lesson 10-1): Self-confident
students are more willing to take risks, allowing them to learn from
mistakes.

« Responsible Decision-Making — Reflect (Lesson 10-2): When
students reflect, they can make connections between effort and
achievement.

« Relationship Skills - Social Engagement (Lesson 10-3): Engaging with
others allows students to develop relationships and establish a sense of
security and belonging in the classroom community.

« Responsible Decision-Making — Solve Probl: (Lesson 10-4):
Efficient problem solvers can make informed decisions that lead to
solutions.

For example, to represent multiplication with fractions and mixed

numbers, students will use fraction tiles, area models, and expressions

and equations, and they will generate and explain problem situations in
real-world contexts. As representations are suggested, used, and
encountered, spend some time having students discuss them. For example—

« Have them identify representations that possess similar characteristics,
such asnumber lines, fraction tiles, and fraction models, or arrays and
area models, and have them describe the similar characteristics and
how they are useful.

- Have them create a symbolic representation when given a visual and
vice versa—for example, have them write an equation to represent the
decomposition of a product into partial products given the area model
or draw the area model given the equation.

To help students build proficiency with reasoning abstractly and
quantitatively, give them opportunities to interact with a variety of
problems. Make it a habit to promote and display flexible thinking.

« Encourage students to make sense of the quantities and relationships
in problem situations by creating a variety of representations. For
multiplying fractions and mixed numbers, students will make frequent
use of fraction tiles and fraction models, area models, and expressions
and equations based on fraction concepts and the properties of
multiplication.

« Have students explain their representations—for example, how a
fraction model represents quantities or how the labeling of an area
model connects to the situation.

« Self-Manag - Org | Skills (Lesson 10-5): Organizing
information and work can help students work through challenging
mathematical tasks.

- Social Awareness — Develop Perspective (Lesson 10-6): Developing
perspective can help students understand different ways of thinking.

- Relationship Skills — Build Relationships (Lesson 10-7): Building
positive relationships can help establish a strong classroom community.

- Self-Awareness - Identify Emotions (Lesson 10-8): Students who can
identify and understand their own feelings and emotions can better
manage the reactions to those feelings and emotions.

- Self-Management - Goal Setting (Lesson 10-9): Setting goals can help
motivate students to take initiative and stay focused.

Unit Overview 81D



Unit Overview

Language of Math

Mathematical Nouns
Students will be using these key terms in this unit:
- Decompose (Lesson 10-5): Students were introduced to this term in the
context of addition and subtraction with whole numbers in Grade 2.
« Mixed number (Lesson 10-5): Students were also introduced to this
term in the context of adding and subtracting mixed numbers in Grade 4.
« Partial Products (Lesson 10-7): Students were also introduced to this
term in the context of multiplication of multi-digit whole numbers in
Grade 4. They know product from Grade 3, and they learned that partial
products are the products they generate by using the Distributive
Property to multiply.

« Partition (Lesson 10-1): Students were also introduced to this term in
the context of dividing shapes into equal shares in Grade 2. In this unit,
the concept is the same but is applied to multiplication by fractions.

« Scaling* (Lesson 10-8): Students might know scale as a device for
measuring weight. In this lesson, scaling refers to the multiplicative
relationship between a product and its factors. Students use the concept
to determine how the size of a product will compare to the sizes of the
factors withouthaving to multiply.

*This is a new term.

= Math Language Development

A Focus on Writing

Writing in mathematics entails both writing mathematics and writing about
mathematics—that is, writing can be used to form and execute our
thoughts, reasoning, and procedures and to explain them to others.

Writing in mathematics can be a challenge. It is difficult for many students
to understand the language of math and to translate math language to
everyday language or everyday language to math language. Nonetheless,
writing is beneficial and necessary, because it is a tool for students to
organize and focus their thoughts and to preserve and share their work.

In this unit, students can write to:

« Describe how to estimate the quantities in a multiplication problem to
generate an approximation of the solution and explain why they would
do that.

« Explain the use of unit fractions as building blocks for finding products.

« Describe an algorithm for multiplying fractions and explain why it works.

« Describe strategies for translating the quantities in a problem into
equations with one or more unknowns.

« Explain how to partition an area to represent multiplication of a fraction

When students are writing, encourage them to include all the written tools they by a fraction

know of and are learning about—words, expressions, equations, and pictures.
Expressions, equations, and pictures can say a lot, but make a point of having
students sometimes write out the meanings of these representations and
describe why they are being used. This will promote deeper learning and give
you insight into students’ thinking.

« Explain what they know about multiplication with whole numbers that
helps them multiply with fractions and mixed numbers.

« Explain the use of the Distributive Property in connection to an
area model.

8 English Language Learner

In this unit, students are provided with a number of scaffolds to support
their comprehension of the language used to present and explain
strategies related to multiplying fractions. Because many of the words
(shade, shortcut, whether, yield, involving) and phrases (that area, whole
piece, similar to, different from, you can either or ) used in
this unit could prove challenging to ELs, they are supported in
understanding and using them so that the instruction is more accessible.

81E Unit 10 « Multiply Fractions

Lesson 10-1 - shade

Lesson 10-2 — shortcut

Lesson 10-3 — that area

Lesson 10-4 — whole piece

Lesson 10-5 — whether

Lesson 10-6 — similar to, different from
Lesson 10-7 — you can either or
Lesson 10-8 — yield

Lesson 10-9 — involving




Unit Routines

Number Routines

The number routines found at the beginning of each
lesson help students build number sense and operational fluency. They
also help students develop the thinking habits of mind that are important
for proficient doers of math.

Decompose It

Purpose: Build flexibility with numbers.

Overview: Students generate multiple (at least 3) ways to decompose
given numbers and share their thinking for each decomposition. The
teacher records decompositions and then facilitates a discussion of
patterns in the decompositions.

Which Benchmark Is It Closest To?

Purpose: Enhance rounding and reasoning skills.

Overview: Students determine to which benchmark the given number is
closest and explain their reasoning.

ESense-Making Routines

« Notice & Wonder: How are they the same? How are they different?
(Lesson 10-9) Students connect the context of real-world problems with
different types of models.

« Notice & Wonder: Tell me everything you can. (Lesson 10-8) Students
comment on how the size of the factors impacts the size of the product.

« Notice & Wonder: What do you notice? What do you
wonder? (Lessons 10-1, 10-3, 10-6) In Lesson 10-1, students make
observations about a model that represents the product of a fraction
and a whole number. In Lesson 10-3, they represent a familiar problem
using fractions instead of decimals. In Lesson 10-6, students see the
decomposition of a mixed number multiplication problem.

I8 Math Language Routines

The Mathematical Language Routines used in this unit give teachers a
structured, yet adaptable format for amplifying and developing students’
social and academic language. These routines can also be used as
formative assessment opportunities as students develop proficiency in
English and mathematical language. They can be used in ways that
support real-time-, peer-, and self-assessment. For more information on
the Math Language Routines, see the Appendix.

« Lesson 10-1 - Students participate in MLR8: Discussion Supports.

« Lesson 10-2 — Students participate in MLR1: Stronger and Clearer
Each Time.

« Lesson 10-3 — Students participate in MLR6: Three Reads.

Find the Pattern, Make a Pattern

Purpose: Build efficiency with recognizing and building patterns.
Overview: Students determine the rule(s) for a given pattern, then use
the rule(s) to create a new pattern. The teacher records students’ new
patterns and facilitates a discussion to validate the pattern and its rules.

Greater Than or Less Than

Purpose: Build proficiency with number and place value sense;
estimating and comparing skills.

Overview: Students use mental math to estimate or evaluate the value of
given expressions and then compare the value of the expressions to a
target benchmark number. Students share their solutions and thinking.

« Notice & Wonder: What could the question be? (Lesson 10-4)
Students consider a situation for multiplying a fraction by a fraction.

« Notice & Wonder: What do you see? (Lesson 10-5) Students notice that
the area of a rectangle sometimes includes partial tiles.

« Numberless Word Problem: What math do you see? (Lesson 10-2)
Students discuss a mathematical situation without numbers, including
what strategies would be used to solve it.

- Numberless Word Problem: What is the question? (Lesson 10-7)
Students discuss a mathematical situation without numbers, including
what strategies would be used to solve it.

« Lesson 10-4 — Students participate in MLR3: Critique, Correct, and
Clarify.

« Lesson 10-5 — Students participate in MLR2: Collect and Display.
« Lesson 10-6 — Students participate in MLR4: Info Gap.
« Lesson 10-7 — Students participate in MLR7: Compare and Connect.

« Lesson 10-8 — Students participate in MLR1: Stronger and Clearer Each
Time.

« Lesson 10-9 — Students participate in MLR5: Co-Craft Questions
and Problems.

Unit Routines 81F



Readiness Diagnostic

Administer the Readiness Diagnostic to determine your students’

Unit 10 readiness for this unit.

How Ready Am 1? .

IS Targeted Intervention

1 What s the 8760 of th rectangie’ @ Use Guided Support intervention lessons available in the Digital

238 Teacher Center to provide targeted intervention.

Item Analysis

 foot B. 250 squace foet Skill Guided Support Standard
vare feat (©) 300 squace feat Intervention Lesson

2 Whic eprescnted? Multiply whole numbers ~ Area of Rectangles ~ 4.MD.A.3

\‘. to find area and Squares
_," 2 1 Identify improper Build Fractions from 4.NF.B.3
A3 ®; ¢ § 0§

fractions from models Unit Fractions

3. Which s cquivalont to 32 3 1 Multiply to find Equivalent Fractions 4.NF.A1
® x5 ' B 8x] equivalent fractions with Multiplication
C 343 o 3+i 4 1 Multiply fractions by Unit Fractions by 4.NF.B.4
4, What s the product? whole numbers Whole Number
’ . (Models)
i 5 1 Multiply fractions by Fraction by Whole 4.NF.B.4
whole numbers Number (Equations)
6 1 Identify mixed numbers Build Fractions from 4.NF.B.3
from models Unit Fractions
ham e o 7 1 Multiply fractions by Fraction by Whole 4.NF.B.4
whole numbers Number (Equations)
8 2 Multiply fractions by Multiplication in 4.NF.B.4.c
whole numbers inword  Fraction Word
problems Problems
9 1 Add fractions with Add Fractions in 4.NF.C5
denominators 10 and 10ths and 100ths
100
o |4 Divide 3-digit by 1-digit Three-Digit 4.NBT.B.6
with remainder Dividends (Partial
Quotients)

twide. What s

Assign the digital Readiness Diagnostic to students or download
and print PDFs from the Digital Teacher Center.

Course Disgnostic

l vl

0 Aberment Bacumn frok

H

816 Unit 10 - Multiply Fractions


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0184.xhtml

Unit Opener

Focus Question

Introduce the Focus Question: How can | multiply fractions?
Ask students to think about what they know about multiplying fractions.

« What do you know about multiplying numbers?
« How is multiplication related to addition?
« What do you know about adding fractions?

Remind students that at the end of the unit, they will reflect back on what
they learned.

I Family Letter
Each letter presents an overview of the math in the unit and home
activities to support student learning.

STEM in Action

Videos
Students can watch the two STEM videos.
STEM Career: Welder Hannah discusses her aspirations to be a welder.

Hannah Makes Go-Karts Hannah uses multiplication of fractions to find
out how much work she can get done in a day.

&3 STEM Project Card

Students can complete the STEM Project Card during their
workstation time.

&3 STEM Adventure

Students can complete the STEM Adventure during their workstation time.

Multiply Fractions

Focus Question
How can | multiply tractions?

Hi, 'm Hannah,

| can muiply Fractions 10 find out how much work

| can get dooe in 2
frames. i

0 weld 20 go-kert
of an Pour to wekt each

feame. | wi ruioly 20 times one-dourth to find cut

ow Song It wil take.

STEM |GO

video |Gue

Unit Opener 81
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Unit Opener

v Ignite!
IGNiTE!

Name Folding Fractions on a Strip
Folding Fractions on a Strip Students explore how much is represented when folding a strip.
-uml-:.m B e s 1. Direct attention to the rectangle on the student page.

- What do you notice about the rectangle?

(-]
>
W

2. Have students label a piece of paper so that the left edge is labeled
as 0 and the right edge is labeled as 1. Show students how to fold
a piece of paper “like a letter” into three parts, label the creases
AandB.

v papar o Shirds, Lanel the craases & ans & - What can you say about the three parts of the strip?

On o shedt of paper, el the kef eoge O anda the right ddge 1

3. Have students fold the left edge to crease A, creating a new crease
that is halfway between 0 and A. Have them mark the new crease
3. Foid 10 create a Cransa that is hathway between 0 and A . . .
b e o with a line and label it X.
- What fraction of the entire strip is the part from 0 to X? How do
you know?

4, Foid o cleate 8 Oease that is hathwiy Detwesn & end 1,
Lisbel the new crose ¥ ! 4. Have students fold the right edge to crease B. Have them mark the

crease with a line and label it Y.

- What fraction of the entire strip is from Y to 1? Explain.

« Think of the strip as being a number line from 0 to 1. What fraction
would point Y beon the number line? Explain.

B2 Wsiter  Fulsing Fcsom o0 s g
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Unit Resources At-A-Clance

Workstations Additional Resources
Reveal Math offers rich and varied resources that teachers can use to differentiate and enrich Use the resources below to provide
students’ instructional experiences with the unit content. The table presents an overview of the additional support for this unit.

resources available for the unit with recommendations for when to use.

Description Use After Vocabulary
. Lesson Use the vocabulary cards to help students learn

Game Station Students build proficiency with multiplication of the vocabulary in this unit. Encourage students
fractions and mixed numbers. to write their own definitions of the new term on
- Fraction Multiplication Tic Tac Toe 10-1 Ljfionisidelafiibeteard]
5 « Representing Fraction Multiplication Task Cards  10-2
2 - Fraction Multiplication Task Cards 10-3
ﬁ « Fraction Multiplication Showdown 10-4
E « Mixed Number Task Cards 10-5 fraction model
o « Mixed Number Concentration 10-6
« Area with Fractions Task Cards 10-7
- Product Size Sort 10-8
Foldables
- Fraction Problem Race 10-9 i .
. Use the unit foldables with Lessons 10-1and 10-3.
4 Digital Game Mad Lab Mix-Up Students practice multiplying 10-1
® multi-digit numbers.
o ; 1
5 Ix
Z -
a {
(a] \‘M___/

Have students complete at least one of the Use It! activities for this unit.

STEM Project Card  This or That Students follow instructions to measure 10-8

and cut materials. Spiral Review
@ Students can complete the Spiral Review at any
point during the unit as either a paper-and-

c
o
2 ) pencil or digital activity.
t-4l Connection Card Fraction of a Fraction Students use fractions to 10-3
3 10-1 5.NBTA1
g 102 5MD.C3
& Real World Card If, Then Students use if/then statements to write a 10-7 103 5 NBT.A2
problem in which they make a true or false statement
A . 10-4 5.NF.A.2
that uses multiplication of fractions.
10-5 5.NF.A1
10-6 5.NBT.B.7
10-7 5.MD.C.4
10-8 5.NF.B.4
10-9 5.NF.B.5

Unit Resources At-A-Glance 82A
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Represent Multiplication of a
Whole Number by a Fraction

Learning Targets

« | can use a representation to multiply a whole number by a fraction.

« | can explain how to use a representation to multiply a whole number by a fraction.

Standards - Major + Supporting *® Additional

Content

< 5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole

number by a fraction.

Vocabulary

Math Terms  Academic Terms
fraction model reflect
multiplication suggest

partition

The materials may be for any part

<5.NF.B.4.a Interpret the product % X g as a parts of a partition of g into b equal parts; equivaleffijiedgsson.

the result of a sequence of operations @ X g = b. For example, use a visual fraction model to show % X 4
= 3§, and create a story context for this equation. Do the same with% X

Math Practices and Processes
MPP Look for and express regularity in repeated reasoning.

Focus
Content Objective Language Objectives

« Students discuss using
representations to multiply a

- Students use a representation
to multiply a whole number by
a fraction.

other ways and different ways.

« To support maximizing cognitive

and linguistic meta-awareness,
ELs participate in MLR8:
Discussion Supports.

Coherence

whole number by a fraction using

4
5

_8 G,6 _ G
= 15.(In general, Iy bd)'

SEL Objective

Previous Now

« Students use a representation
to multiply a whole number by
a fraction.

« Students multiplied a fraction by
awhole number (Grade 4).

« Students multiplied decimals
(Unit 6).

Rigor

Conceptual Understanding . Procedural Skill & Fluency

« Students interpret different
representations used when
multiplying fractions by
whole numbers.

number.

83A Unit 10 - Multiply Fractions

« Students find a fraction of a whole

« Students identify personal traits
that make them good students,
peers, and math learners.

| Next

« Students multiply a whole
number by a fraction (Unit 10).

« Students interpret and compute
quotients of fractions (Grade 6).

. Application

« Students assess solutions to
word problems.

Application is not a targeted
element of rigor for this standard.

« counters
- fraction circles
« fraction tiles

Number Routine @

Find the Pattern,
Make a Pattern @ s-7min

Students build number
sense with fractions and mixed numbers
as they identify the pattern rule and use
the rule to find the missing numbers.
Students then create a new pattern that
follows the same rule.

These promptsencourage students to
talk about their reasoning:

« What pattern do you notice?

« What terms helped you determine
the pattern? Explain.

« How did you determine what
is missing?

« Create a new pattern. How did you
begin your new pattern?

« How do you know your new pattern
follows the same rule?



Launch @smn Sense-Making Routine ?

3x5
4

parts of 5 objects each divided into 4 equal parts. Lesson 104

Represent Multiplication of a

Purpose Students consider a model of % X5 = by showing 3

Notice & wonderw Whole Number by a Fraction
« What do you notice?
« What do you wonder? Be Curious
. . . . What do you notice?
Teaching Tip Have students work in small groups to discuss what they What do you wonder?

think they know about the image, and share ideas about what
mathematics they might be able to do to solve a problem?

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to

help advance students’ understanding of how to represent multiplication
of whole numbers by fractions and are based on possible comments and
questions that students may make during the share out.

« How are the watermelons divided?
+ How much of each watermelon is outlined?

« Why is it important to have confidence in your work?

Self-Awareness: Self-Confidence Wy i§ 1 important 10 havy
Throughout the Notice & Wonder routine, provide opportunities for SRAOENA PN IO,
students to feel confident in themselves. Model and encourage giving
positive feedback for sharing ideas, good effort, or creative thinking. Make
sure students understand that being good students can also include being
helpful peers and active members of the classroom community. Remind
students that some tasks are more challenging than others, and they can
demonstrate self-confidence by speaking up and asking for help if they
need it. Throughout their work with multiplying fractions and whole
numbers, they continue to find opportunities to allow students to give
positive feedback to their classmates.

Transition to Explore & Develop

Ask questions that get students thinking about strategies for
representing fractions.

Establish Mathematics Goals to Focus Learning
« Let’s think about using a representation to multiply a whole number
by a fraction.

Lesson 10-1 - Represent Multiplication of a Whole Number by a Fraction 83
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Explore & Develop ©@:omn

Learn o
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COMPUTER LAB -
How can you determine the width of the banner?
__H
A tepreseration can Pelp you soh the scustion »

The S whokm are partitioned into fourths. 3 of wach whole ks shaded
Shade 5 of each whils
wheie ore shade
3 301 2
Gl kGl =

R
%

in

] 1"
FHS= the pioduct without the
regrosentiban?

Thie widlth of the Bariner
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(@ Work Together

‘What s the peoduct? Use n
i | | |
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; wew_§ O L i ﬁ i
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iHowCD:llﬂm AT

© Pose the Problem

% Discussion Supports

As students talk about what they know, have them pay attention to others
understandings in order to increase their ability to work through
multiplication of a whole number by a fraction. Restate statements they
make as a question to seek clarification and provide vocabulary or
grammar prompts for students who need more guidance.

s

Pose Purposeful Questions
« Have you seen problems like this before? How were they similar?
How were they different?

© Develop the Math \

Choose the option that best meets your
instructional goals. /

Bring It Together

- Elicit and Use Evidence of Student Thinking

« How can you use partitioning to multiply a whole number by
a fraction?
« How can you represent multiplying a whole number by a fraction?

Key Takeaways
« Multiplying a whole number by a fraction involves partitioning.

« Representations can be used to show the partitioning.

Work Together

The Work Together activity can be used as a formative assessment
opportunity to check students’ understanding of representing
multiplication of fractions by whole numbers.

® Common Misconception: Students can easily confuse which numbers
determine the number of wholes, partions, and shaded partions.
Emphasize the “fraction of” idea. They are representing two thirds of 6
wholes here.

Language of Math

Tell students that another way we use the word partition is to describe a
divider like ones you might see at a bank that separates or divides the
customers from the employees.


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0190.xhtml

CHOOSE YOUR OPTION

Activity-Based Exploration Guided Exploration

Students explore how to represent multiplication of a whole number .+ Students extend their understanding of multiplication and fractions to
by a fraction. represent multiplication of a whole number by a fraction.

Use and Connect Mathematical Representations
« Think About It: What are some different ways you have
represented fractions?
« Why do you think you represent the 5 wholes first?
« Think About It: What other ways could you represent
5 wholes?

Directions: Present students with expressions, such as:
% X 6,11 X 2,% X 5. In pairs or small groups, have students
determine strategies for solving each expression.

. Support Productive Struggle
« Is the product greater than the whole number? How do you know?

- What tools can you use to help you find each product? £4 Have students represent three-fourths of each whole. Ask:

_— « How is finding 1Ix 6 similar to finding% X 27 How is « How can you partition each whole into fourths?
it different? « Why does that partition make fourths?
« How is finding % X 2 similar to finding% % 52 How is « How would you shade the partitions to show three-fourths?
it different? « How can you determine how many fourths are shaded?
" — « Think About It: How can you write % in another way?
Mathiis...
.| « How could you determine the product without the representation? 4 Have students interpret the equation % X 5. Ask:

Students look for and use repeated reasoning or calculations to help
them solve problems.

« How many wholes did you represent? What part of the
multiplication equation shows that?

Activity Debrief: Facilitate a discussion to ensure students + How many equal parts did you partition each whole into? What

understand multiplication of a whole number by a fraction can be 3 part of the multiplication equation shows that?

represented by taking a part of the whole number. Sometimes it is + How many partitions of each whole did you shade? What part of

necessary to partition the whole number into equal parts. the multiplication equation shows that?

Mathis...

« How could you determine the product without the representation?
Students look for and use repeated reasoning or calculations to help
them solve problems.

Have students revisit the Pose the Problem question and
discuss answers.
- How can you determine the width of the banner?

2, Develop the Math
The width of this banner is § of its ength.

How can you determing the width of the
banner?

What equation can you wiity

‘.E!- English Learner Scaffolds

Entering/Emerging Ensure comprehension of Developing/Expanding Ensure comprehension Bridging/Reaching Ask students to
shade. Draw a circle and divide it into four equal of shade. Draw a circle and divide it into four look at the table on the Learn page,
parts. Say I'm going to shade two parts. After equal parts. Say I’'m going to shade two parts. focusing on Shade 7 of each whole.
demonstrating, draw another shape, and repeat. After demonstrating, draw another shape, and Then draw a circle and divide it into four
Finally, draw a rectangle and split it into five repeat. Finally, draw a rectangle and split it into equal parts, shading two. Ask, What did
equal parts. Shade three, but don’t provide verbal  five equal parts. Shade three, but don’t provide I do? (You shaded [two parts] of the
cues. After you shade the parts, ask students verbal cues. After you shade the parts, ask circle). Then ask students to discuss
How many parts did | shade? 2, 3, or 52 students, How many parts did | shade? similar words to shade (darken, color in,

fill in, etc.). Allow them to use a
dictionary or thesaurus if desired.

Lesson 10-1 « Represent Multiplication of a Whole Number by a Fraction 84A
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85-86

Unit 10 - Multiply Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 10 When finding the number of markers that
Rafael takes, students may incorrectly find one-fourth of Julio’s markers
instead of one-fourth of the whole package. Make sure they read problems
carefully.

Practice Item Analysis

1-4 1 Procedural Skill & Fluency

5-7 2 Application

8 3 Conceptual Understanding

9 2 Application

10 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

« Explain how you can use a representation to multiply a whole number
by a fraction.
Ask students to share their reflections with their classmates.

Mindset

- Why was it important to have confidence in your work?
Students reflect on how they practiced self-awareness.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can use a representation to multiply a whole number by a fraction.

« | can explain how to use a representation to multiply a whole number
by a fraction.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Standard

1 1 Multiply a whole number by a fraction ~ 5.NF.B.4.a
using representations

2 1 Multiply a whole number by a fraction ~ 5.NF.B.4.a
using representations

3 2 Multiply a whole number by a fraction ~ 5.NF.B.4.a

using representations

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket
in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the @ or O activities
20f3 Take Another Look or any of the © activities
1or fewer of 3 Small Group Intervention or any of the 3 activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

lﬂ

Lesson 104
Exit Ticket
MName

1. Which muRipbcation is shown?

() 28 mites

O, 10 mies

Lesson 10-1 « Represent Multiplication of a Whole Number by a Fraction

Reflect On Your Learning
'm ‘m st
confused lwarning NEIRE
O ) "
o -
Braramert deoaris Boe O
86A
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86B

Reinforce Understanding

Make It, Write it

Have each student separate a handful of counters to make 2
unequal groups. Students write an equation showing

Fraction X Whole = Part of whole. So, if students have 4 counters

and separate 1, they write% 4 =1. Make sure students

understand that the whole is the total number of counters,

the part of the whole is the number of counters they separated,
and the fraction is the portion of the whole the separated
counters represent.

Take Another Look Lesson

Assign the interactive lesson
to reinforce targeted skills.

« Multiply Whole Number by
Fraction-Models

Differentiation Resource Book, p. 107

Unit 10 - Multiply Fractions

Build Proficiency

Practice It! Game Station
Fraction Multiplication Tic Tac Toe
Students practice multiplying fractions by
whole numbers.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 107-108
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Own It! Digital Station
Games

Assign the digital game to

develop fluency with multiplying

multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 107-108

Extend Thinking

Use It! Application Station
If, Then Students use if/then statements
to write a problem in which they make

a true or false statement that uses
multiplication of fractions.

The content of this card has concepts
covered later in Lesson 10-7. You may
want to assign this card to students
ready to explore content covered later
in this unit.

STEM Adventure

Assign a digital simulation to
apply skills and extend thinking.

Differentiation Resource Book, p. 108

Lesson 10-1 - Represent Multiplication of a Whole Number by a Fraction
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LESSON 10-2

Multiply a Whole Number by a Fraction

Vocabulary

Learning Target

« | can multiply a whole number by a fraction. Math Terms  Academic Terms
denominator citation
numerator complex

Standards - Major & Supporting ® Additional

Content

< 5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.

<»5.NF.B.4.a Interpret the product % X g as @ parts of a partition of g into b equal parts; equivalenfiihedgsson.
the result of a sequence of operations @ X g < b. For example, use a visual fraction model to show % X 4 « fraction circles
_8 ; : ihlx d_8 a, ¢ _ ac « fraction tiles
=3 and create a story context for this equation. Do the same wuthg X5=1 (In general, e bd)'
Math Practices and Processes

MPP Look for and and make use of structure.

The materials may be for any part

Focus

Number Routine @

Content Objective

« Students multiply a whole
number by a fraction by
multiplying the numerator times
the whole number, and using
that as the numerator in the
product and the denominator of
the fraction as the denominator.

Coherence
Previous

« Students multiplied a fraction by
a whole number (Grade 4).

« Students used a representation
to multiply a whole number by a
fraction (Unit 10).

Rigor

C 1L

Language Objectives

« Students explain multiplying a
whole number by a fraction using
the verbs notice and apply, and
the phrase make a shortcut.

« To support optimizing output,
ELs participate in MLR1: Stronger
and Clearer Each Time.

Now

| - Students multiply a whole

number by a fraction using
properties of operations.

Procedural Skill & Fluency

« Students expand their
understanding of multiplying
fractions by discovering how to
multiply the numerator by the

whole number to find the product.

« Students apply strategies to gain
proficiency with multiplying
fractions by whole numbers.

87A Unit 10 - Multiply Fractions

SEL Objective

« Students demonstrate thoughtful
reflection through identifying the
causes of challenges and
successes while completing a
mathematical task.

Next

|« Students represent

multiplication of a fraction by a
fraction (Unit 10).

|« Students interpret and compute

quotients of fractions (Grade 6).

Application
« Students solve word problems
with real-world contexts.

Application is not a targeted
element of rigor for this standard.

Find the Pattern,

Make a Pattern @ s-7mn
Students build number

sense with fractions and mixed numbers
as they identify the pattern rule and use
the rule to find the missing numbers.

Students then create a new pattern that

follows the same rule.

These prompts encourage students to

talk about their reasoning:

« What pattern do you notice?

« What terms helped you determine

the pattern? Explain.

« How did you determine what
is missing?

« What is another way to think about

the pattern?

« How do you know your new pattern

follows the same rule?



Launch @smn

Purpose Students prepare for story contexts that involve multiplying a
whole number by a fraction.

Numberless Word Problem
« What is the question?

Teaching Tip Have students work in pairs to share their thoughts about
the numberless word problem. They should share what operations the
word problem suggests and how they could solve it.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of multiplying a whole number by a
fraction and are based on possible comments and questions that students
may make during the share out.

« Do you think the judges ate part or all of each pie? Why?
« How many pies were entered in the contest?

« What helps you make decisions?

‘ Responsible Decision-Making: Reflect

When students reflect, they can make connections between effort and
achievement. After working through the Numberless Word Problem
routine, allow students time to thoughtfully reflect on their work. Invite
them to think about what may have been challenging as well as the ways
in which they were successful and why. Encourage students to also
consider what parts of the Numberless Word Problem routine that they
enjoyed and why.

Transition to Explore & Develop

Ask questions that get students thinking about using properties of
operations to multiply a whole number by a fraction.

‘ Establish Mathematics Goals to Focus Learning
« Let’s think about how to multiply a whole number by a fraction using
properties of operations.

Sense-Making Routine ?

sson 10-2
Multiply a Whole Number
by a Fraction

i Be Curious

What's the question?

Soma ples wore entored In & baking contest. Tha judges ate
ome of each pee

What helps you mile decsions?

Lesson 10-2 « Multiply a Whole Number by a Fraction
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Learn .
The judges of a baking cortest ate 5 of the
6 ples onteried

How ples did the judges eat?

You can e pre
bt yoas sohve

T 00000®

ties of apormtions ta
wuation

Ixtxgm
IXFEEMD  [Cnonge e cider
. ihe fost
axgx{=p Pl B
.;,x_;,,_‘\:‘ LU Structure

What do you riotice about the
numerstor of the product”

(2 Work Together
B pwimmer traned 550 8 race, 06 ench'of 7 days. she swam ; e
How e clicd i vevim in (hose T days?
35 _ .3
33 - 43 miles
B ] es

88 Unit 10 - Multiply Fractions

© Pose the Problem

Pose Purposeful Questions
« How are the quantities in this problem related?
- What models might help you make sense of these quantities? How
would they help you?

® Develop the Math

Choose the option that best
meets your instructional goals.

S Stronger and Clearer Each Time

Pair students and have them work on a problem like

the problem on the Learn page. Have them individually

write about how to solve the problem. Then have them /
share their writing with their partner and fix mistakes.

Revisit the routine throughout the lesson for reinforcement.

© Bring It Together

' Elicit and Use Evidence of Student Thinking

« How could you explain to a friend how to multiply a whole number
by a fraction?

Key Takeaway
« One way to multiply a whole number by a fraction is to multiply
the numerator times the whole number and use that as the
numerator in the product and use the denominator of the fraction
as the denominator.

Work Together

The Work Together activity focuses on students’ understanding of solving
word problems involving the multiplication of fractions by whole numbers.

E® Common Error: Some students maythink that the problem is asking
for how much she swam each day, instead of how far she swam in all.
Make sure the students read word problems carefully.

@ Language of Math

Properties of operations are qualities that belong to the operation, as in,
property of addition is that it is commutative.” Similary, property is

something, like land or a home, that belongs to someone, as in “my

grandparents own property in the country.”

“

a
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore efficient strategies for multiplying a whole number
by a fraction.

Directions: Display 4 or 5 multiplication expressions involving a
fraction times a whole number. Tell students that they will find each
product and look for patterns.

- Support Productive Struggle
« What strategy did you use to find each product?
« Are your products reasonable? How do you know?
« Can you find any shortcuts to help you solve more efficiently? If
50, describe them.
« What patterns do you notice when multiplying a fraction times a
whole number? Why do those patterns exist?

« How do you know the Associative Property of Multiplication
works for fractions?
Students understand the nature of the properties they have used to
multiply a whole number by a fraction.

Activity Debrief: Students should notice that one way to multiply a
whole number by a fraction is to multiply the numerator times the
whole number, and use that as the numerator in the product, and use
the denominator of the fraction as the denominator. They can use
properties of operations to explain why this occurs.

Have students revisit the Pose the Problem question and
discuss answers.
« How much pie did the judges eat?

!3!-- English Learner Scaffolds

Entering/Emerging Ensure understanding of
shortcut. Demonstrate with 5 tens rods. Say Let’s

Developing/Expanding Ensure understanding
of shortcut. Demonstrate with 5 tens rods. Say

Guided Exploration

Students extend their understanding of multiplication with fractions
using equations.

l‘ﬁi Facilitate Meaningful Mathematical Discourse

@ Have the students create the equation. Ask:
- What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

‘33 Have students represent the equation % X 1. Ask:
« How many wholes should you represent? Why? What part of the
multiplication equation shows that?
« How many equal parts should you partition each whole into?
Why? What part of the multiplication equation shows that?
- How many partitions of each whole should you shade? Why?
What part of the multiplication equation shows that?

« You know that %2 2 x%. How do you know that%:% X 2?

« Why can you rewrite ( 3 x 2) x Tl asg X (2 X 112 What
Property do you use?
« You know that 2 X 11 = 22. Why can you rewrite % X (2 x 1) as

22 % %? What Property do you use?
« How do you know that 22 X % = %?
@ Have the students look for a pattern or shortcut. Ask:
- What do you notice about the numerator of the product?
- What do you notice about the denominator of the product?
« What shortcut could you use when multiplying a whole number
by a fraction?

e tructure |

« How do you know the Associative Property of Multiplication
works for fractions?
Students understand the nature of the properties they have used to
multiply a whole number by a fraction.

Bridging/Reaching Ask students to
review the Math Is...Generalizations

count the cubes. Start counting one at a time, but
then stop and say, Wait. | know a shortcut. Count
them instead by 10s. Say That was faster. Finally,
write a math problem and solve it without using
shortcuts. Ask /s this a shortcut? Then solve it
again using a shortcut and ask /s this a shortcut?

Let’s count the cubes. Start counting one at a
time, but then stop and say, Wait. | know a

shortcut. Count them instead by 10s. Say That
was faster. Finally, guide students to the Learn
page and point to the multiplication problem in

the table. Ask /s this a shortcut?

question on the Learn page. Ensure
comprehension by asking for the
meaning of shortcut (a shorter or faster
way of doing something). Allow them to
use a dictionary if desired. Then ask
students to identify other math shortcuts
they know and explain why the shortcut
works; for example, skip counting by 5,
doubles/near doubles, etc.

Lesson 10-2 « Multiply a Whole Number by a Fraction 88A



Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-4 As students find the product of
fractions and whole numbers, make sure that they do not multiply the
denominator of the fraction by the whole number. The denominator of the
product should be equal to the denominator of the fraction.

Practice Item Analysis

1-4 1 Procedural Skill & Fluency

5-10 2 Application

1 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

« How can you use equations to multiply a whole number by a
fraction?

Ask students to share their reflections with their classmates.

Mindset

« What helped you make decisions today?
Students reflect on how they practiced responsible decision-making

Learning Target

Ask students to reflect on the Learning Target of the lesson.
« | can multiply a whole number by a fraction.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

89-90 Unit 10 - Multiply Fractions
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

[fomdorcsh ————sunara |
1 1 Multiply a whole number by a fraction ~ 5.NF.B.4.a
2 1 Multiply a whole number by a fraction ~ 5.NF.B.4.a
3 2 Multiply a whole number by a fraction ~ 5.NF.B.4.a LE”;K‘ZI%‘:;“
4 2 Multiply a whole number by a fraction  5.NF.B.4.a

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket
in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

4of4 Additional Practice or any of the @ or 3 activities
3of4 Take Another Look or any of the © activities
2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation

@ Reinforce Understanding
@ Build Proficiency
@ Extend Thinking

Lesson 10-2 « Multiply a Whole Number by a Fraction 90A


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0201.xhtml

Reinforce Understanding Build Proficiency

Practice It! Game Station

Multiply It
Work with students in pairs. Have students solve % 20. Representing Fraction

- 3 5 Multiplication Task Cards
Then each student multiplies 20 by by, by, and by .

P Y ény bg é Y 5 Students practice representing the
If students have difficulty, help them recognize that once they multiplication of whole numbers by
have the first product, they can multiply it by the numerators to fractions.

find the other products. Students share their solutions and discuss
any patterns they see.

Take Another Look Lesson Interactive Additional Practice

Assign the digital version of the

Assign the interactive lesson
Student Practice Book.

to reinforce targeted skills.

« Multiply Whole Number by Fraction

Differentiation Resource Book, p. 109 Student Practice Book, pp. 109-110

90B Unit 10 - Multiply Fractions
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Own It! Digital Station
Games

Assign the digital game to

develop fluency with multiplying

multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 109-110

Extend Thinking

Use It! Application Station
This or That Students follow instructions
to measure and cut materials.

The content of this card has concepts
covered later in Lesson 10-8. You may
want to assign this card to students
ready to explore content covered later
in this unit.

STEM Adventure

Assign a digital simulation to
apply skills and extend thinking.

Differentiation Resource Book, p. 110

Lesson 10-2 « Multiply a Whole Number by a Fraction
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91-92

Unit 10 - Multiply Fractions

Analyze the Probe

Targeted Concept Determine the product of a whole number and a
fraction by reasoning about the magnitude of numbers and the meaning of
multiplication within a word-problem context.

Targeted Misconceptions Some students choose an incorrect
operation when solving problems. They may misinterpret the problem
context or focus on “key words” that may suggest an incorrect operation.
Some students misinterpret an expression for an equation.

Some students have difficulty determining an estimated magnitude of a
product when working with fractions. They may overgeneralize about the size
of fractions in general or misjudge the magnitude of a particular fraction.
Others may simply look for a match between the numbers in the problem and
the numbers in the choices without considering the effect of the operation and
magnitude of the numbers involved in solving the problem.

Authentic Student Work

Below are examples of students’ explanations.

Sample A

Sample B
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Collect and Assess Student Work

Collect and review student responses to determine possible misconceptions. See examples in If-Then chart.

HEN the student likely...

1.d chooses the number closest to the whole

2.d number in the problem without considering
the context provided. The student may

3.d have subtracted rather than multiplied.

1a chooses the least value, having

2a overgeneralized that “finding a fraction of

a number makes smaller.” Note this
3.a reasoning results in a correct response for
Exercise 2 (choice a).

1.b uses % as a benchmark, not recognizing
2b that there is a more precise estimate. For

example, in Exercise 3, half of 20 is 10
(choice b). But the problem calls for%of
20, so 14 is a better estimate (choice c).

3.b

Note this reasoning results in a correct
response for Exercise 1.

| 1. Ms, Garcia is making bows from

Sample Misconceptions

2. The price of 3 sweatshirt is $32. The | Explain or show your thinking.
price of a T-shirt is -IJ-O- the price of the
sweatshirt. What is the price of the T- T 4,

shirt?

O 1L o

be cause 4 & belween

32 and 9
2\& -
FE5= be -
2\ —2a

Circle the best estimate.

Explain or show your thinking.

who le By pact

ofawho fo 4 .
smafler-

ribbon. Shee uses = yard of ribbon for
each bow. How much ribbon does she
need to make g bows?

Circle the best estimate.

)

l\!_\)_éards
B. 5 yards
C.7 yards

0. 8 yards

3. Chantal drinks % cup of orange juice | Explain or show your thinking.

T ks b
ks ol

every morning. How many cups does
she drink in 20 days?

Circle the best estimate.

A, 6 cups
(e cups
C.14 cups
D. 19 cups

Many of the above difficulties result in a combination of correct and incorrect responses.

For correct responses, be sure to check for sound reasoning.

Take Action
Choose from the following resources or suggestions:

« Revisit finding products in Lessons 10-1and 10-2.

- Build skills in interpreting word problems through strategies such as
acting out word problems, removing numbers from problems, or leaving
the question out in order for students to predict what might be asked or
what values might be given.

« Use approaches that include asking students to estimate an answer
before computing, make a drawing to represent the situation, and
comparing their final answer to their estimate. Include problems where
only an estimated answer is needed so that students do not rely only on
exact answers.

« Have students create their own word problems to share and discuss.

Revisit the Probe after additional instruction. Have students review their
initial answers to the probe. Use these questions for discussion:

« Are there any answers you would like to change? Explain why you
might want to change them.

« Are there any questions you still have about any of the Exercises on
this probe?

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Math Probe 92A


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0205.xhtml

LESSON 10-3

Represent Multiplication of a
Fraction by a Fraction

Learning Targets

- | can use a representation to multiply a fraction by a fraction.
« | can explain how to use a representation to multiply a fraction by a fraction.

Standards - Major + Supporting *® Additional

Content

< 5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole

number by a fraction.

Vocabulary

Math Terms  Academic Terms
fraction model procedure
multiplication speculate

The materials may be for any part
of the lesson.

©5.NF.B.4.a Interpret the product % X q as a parts of a partition of g into b equal parts; equivalenttaclion circles

the result of a sequence of operations @ X g + b. For example, use a visual fraction model to show % X 4
= 3§, and create a story context for this equation. Do the same with% X g

Math Practices and Processes

MPP Reason abstractly and quantitatively.

Focus
Content Objectives

« Students use a representation to
multiply a fraction by a fraction.

- Students explain how to use a
representation to multiply a
fraction by a fraction.

Coherence
Previous

« Students mulitplied a fraction by
a whole number (Grade 4).

« Students multiplied a whole
number by a fraction (Unit 10).

Rigor

C 1L

M proced

Language Objectives

« Students explain how to
represent multiplication of a
fraction by a fraction using the
verbs partition and show and the
nouns patterns and shortcuts.

« To support sense-making,
ELs participate in MLR3:
Three Reads.

Now

|« Students represent multiplication

of a fraction by a fraction.

| Skill & Fluency

« Students build on their

understanding of multiplication as

they use a representation to
multiply two fractions.

93A

« Students build proficiency with
fractions and strategies for
multiplying fractions.

Unit 10 - Multiply Fractions

5

_8 o, £ _ Gk
=% (In general, R bd)'

SEL Objective

« Students offer constructive
feedback to the mathematical
ideas posed by others.

. Next

| « Students multiply a fraction by a
fraction (Unit 10).

« Students interpret and compute

quotients of fractions (Grade 6).

Application

« Students multiply fractions to
solve word problems.

Application is not a targeted

element of rigor for this standard.

« fraction tiles
- grid paper

Number Routine @
Decompose It @ s-7min
Students build number

sense as they decompose a whole
number in at least three ways.

These prompts encourage students to
talk about their reasoning:

« Retellthe problem in your own
words. What decomposed parts are
related? What patterns do you see?

« How can a pattern help you find new
decomposed parts?

« What is the importance of using the
word “and” when decomposing
whole numbers?

« How did you use place value to help
you decompose whole numbers?



Launch @s7mn Sense-Making Routine ?

Purpose Students refresh the “part of a part” idea that they were
introduced to when they represented multiplying decimals by decimals.

n 103
. Represent Multiplication of a
Notice & Wonder Fraction by a Fraction
« What do you notice?
« What do you wonder? Be Curious
Teaching Tip Have students work in pairs to discuss what they think What do you notice?

they notice and wonder about the image, and share ideas about what What do you wonder?

mathematics they might be able to apply to it.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of how to represent multiplication
of fractions by fractions and are based on possible comments and
questions that students may make during the share out.

- What fraction of the shelves have towels in them? How do you know?
« What fraction of the towels are red? How do you know?
- What fraction of the shelves have red towels in them? How do

you know?
Math is... X
« How can you work well with a classmate even when you Ny et oSl e
might disagree? Classmote w0 when you might

cagree?

Relationship Skills: Social Engagement

As students engage in collaborative discourse around the Notice & Wonder
routine, invite them to give constructive or helpful feedback to their peers.
As students engage and discuss what they noticed and wondered, they
are strengthening their relationship skills. Remind students that active
listening and building on the ideas of others can help them connect with
one another and work toward achieving shared goals.

Transition to Explore & Develop

Ask questions that get students thinking about partitioning wholes. Guide
the discussion to have the student think about how to represent fractions
with different partitions. If students bring up partitions of partitions
organically, bring that into the discussion, but if students do not introduce
the concept during this part of the lesson, they will be reminded of it in the
Explore & Develop.

Establish Mathematics Goals to Focus Learning
« Let’s think about using a representation to multiply a fraction by
a fraction.

Lesson 10-3 - Represent Multiplication of a Fraction by a Fraction 93
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Explore & Develop ©@:omn

94

Learn
Two-thicds o2 & gascan has llowers and : of that snen has sistliowess

What fraction of the garden has sunficwers?

The squition 3 x § = 5 can be used 19 RfESEH e probiem

o £an s B e

3100 1 P yOu SOVE (e Bgustion

2
Rieprosent § of & whobe Parttion each thrd e fourths.

Shace ot £

N E

Guantities
Wiy 00 you nead to find the fraction of the wnom

Wite the fraction of the whoke that regiet 'J.f"‘)--4 ‘J‘ ¥
& equal parts
repngent 3 of &

1.2 [
so.3xf=g

L A

1 of the ganden

has sunfiowers.

(D Work Togethar

Explain hiow the thpe diagram represents 4 x 2= 2

Check students’ explanations.

Unit 10 - Multiply Fractions

© Pose the Problem

LR * Three Reads

15feadA Ensure students understand what that area refers to, and also
ensure comprehension of key words: garden, plant, and sunflowers.
2"fead: Focus students’ attention on the What... question.

3'fead: Instruct students to brainstorm ways to solve the problem.

Pose Purposeful Questions
« Have you seen problems like this before? How were they similar?
How were they different?

© Develop the Math

Choose the option that best
meets your instructional goals.

Bring It Together

Elicit and Use Evidence of Student Thinking
« Explain why multiplying fractions is like finding a fraction of
a fraction.

Key Takeaway
« A representation showing a fraction of a fraction can be used to
visualize multiplication of a fraction by a fraction.

Work Together
Students practice their understanding of representing multiplication
of fractions, this time using a tape diagram.

& Common Error: Students who think “one-third of three-fourths” are
correct, but may be confused by this representation. Suggest that they
think “three-fourths of one-third.”

Language of Math

To represent can also mean to act or speak for, like a representative in
government or anathlete representing their country, or can mean “amount
to,” as in “the cows represent half the animals in the barn,” or can mean
“to be a symbol,” as in “the blue in their flag represents justice.”

N\

7/
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CHOOSE YOUR OPTION

—d

Activity-Based Exploration

Students explore how to represent the multiplication of two fractions.

Materials: grid paper

Directions: Have students work together to solve the Pose the
Problem. Students may use any strategy to solve.

- Implement Tasks That Promote Reasoning and
Problem Solving
« Can you draw a picture or make a representation to show
the problem?

« How does your representation show %?

« How does your representation show %of %?

« How does your represenation show the answer?
« How is your representation the same as other’s representations?
How is it different?

(I D uantities |

« Why do you need to find the fraction of the whole when
determining the product?
Students make sense of quantities and their relationships in
problem situations.

Activity Debrief: Have students share their representations of
products of fractions. Ensure students understanding that when
representing % they are showing %of the whole garden.

When representing % of % they are showing a part of a part of the

garden. Finally, when determining the product, they are showing the
fraction of the whole garden.

= English Learner Scaffolds

Guided Exploration

Students extend their understanding of multiplication with fractions
to represent multiplication of a fraction by a fraction.

Eﬂi Use and Connect Mathematical Representations

@ Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

5 Have the students determine the fraction of the whole that
represents - of 3 Ask:
« How many equal parts is the whole partitioned into? How do you
know?

- How many equal parts represent %of %? How do you know?

« What fraction of the whole represents %of %? Explain why.

- Think About It: Explain why you need to find the fraction of the
whole represented.

@ Have the students look for a pattern or shortcut. Ask:
- What do you notice about the numerator of the product?
- What do you notice about the denominator of the product?

YD uantities |

« Why do you need to find the fraction of the whole?
Students make sense of quantities and their relationships in
problem situations.

2. Develop the Math

Two-thirds of & gorden has lowers and : of
that area has sunflowers.

What fraction of the garden has sunflowers?

What equation can you writy=—

Entering/Emerging Support students in
understanding the term that area. Draw a square
and divide it into three equal parts. Shade one of
the parts. Point to it and say That area is shaded.
Repeat again with a new drawing, and then send
students to the Learn page. Point to the unshaded
part. Ask /s this area shaded? Then point to the
shaded parts. Ask /s that area shaded?

Developing/Expanding Support students in
understanding the term that area. Draw a square
and divide it into three equal parts. Shade one of
the parts. Point to it and say That area is shaded.
Repeat again with a new drawing, and then send
students to the Learn page. Point to the shaded
part and ask students to complete the sentence:
(That area) is shaded.

Bridging/Reaching Ask students to
read the word problem at the top of the
Learn page. Ask them to tell you what
that area refers to (the school garden).
Then ask students to brainstorm similar
words to area and share with the class
(section, space, part, etc.). Allow
students to use a dictionary or
thesaurus if desired.

Lesson 10-3 « Represent Multiplication ofa Fraction by a Fraction 94A
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Unit 10 - Multiply Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-6 Be sure students are shading to show a
part of a part to show multiplication rather than shading to show addition.
Have students use two different colors such as red and yellow so they can
be sure they are making a new color to show the answer (orange).

Practice Item Analysis

1-6 1 Procedural Skill & Fluency

7-1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you represent the multiplication of two fractions? Why is the
product less than the two fractions?
Ask students to share their reflections with their classmates.

Mindset
« What helped you work well with a classmate even when you
might disagree?
Students reflect on how they developed stronger relationship skills.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can use a representation to multiply a fraction by a fraction.

« | can explain how to use a representation to multiply a fraction by
a fraction.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the OnMy Own practice to
students from the Digital Teacher Center.
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker
|m I Standard

1 1 Multiply a fraction by a fraction using 5NF.B.4.a
representations
2 2 Multiply a fraction by a fraction using 5.NF.B.4.a Lesson 10-3
representations Exit Ticket
3 2 Multiply a fraction by a fraction using ~ 5.NF.B.4.a i
represenlatioﬂs 1 \)'-'l'-‘.'.‘-: the product? Use the reprosontation to sohve.
Fxg= 7
f ]
@ Data Use students’ scores on the Exit Ticket to assign the i 2
differentiated resources available. When students complete the Exit Ticket -
in the digital workspace, their responses are auto-scored. 5

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the @ or @ activities
20f3 Take Another Look or any of the ©® activities
1or fewer of 3 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding

@ Build Proficiency €. 3 ol ithe sanciithen
@ Extend Thinking Reflect On Your Learning
piEres
)
h
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Reinforce Understanding

Fraction Windows

Work with students in pairs. Students divide their paper into
equal parts, and color some of the parts, and write the fraction
represented by the colored parts. Then they combine their papers
into a single image using both colors and work together to write a
fraction. If students have difficulty, help them recognize that the
numerator is the number of parts of each color and the
denominator is the number of parts on each paper.

Take Another Look Lesson

Assign the interactive lesson
to reinforce targeted skills.

« Multiply Two Fractions-Models

Differentiation Resource Book, p. 111

Unit 10 - Multiply Fractions

Build Proficiency

Practice It! Game Station
Fraction Multiplication Task Cards
Students practice representing the
multiplication of fractions.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 111-112
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Own It! Digital Station
Games

Assign the digital game to

develop fluency with multiplying

multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 111-112

Extend Thinking

Use It! Application Station
Fraction of a Fraction Students use

fractions to follow and change a recipe.

STEM Adventure

Assign a digital simulation to
apply skills and extend thinking.

Differentiation Resource Book, p. 112

Lesson 10-3 - Represent Multiplication of a Fraction by a Fraction

96C
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LESSON 10-4

Multiply a Fraction by a Fraction

Learning Target

« | can multiply a fraction by a fraction.

Standards « Major & Supporting ® Additional

Content

< 5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole

number by a fraction.

Vocabulary

Math Terms  Academic Terms
denominator arguably
numerator speculate

The materials may be for any part

<»5.NF.B.4.a Interpret the product % X g as a parts of a partition of g into b equal parts; equivaleffifiedesson.

the result of a sequence of operations @ X g < b. For example, use a visual fraction model to show % X 4

_8 My— 2 4_ 8 _c o
= 3> and create a story context for this equation. Do the same withs- X = 7¢. (In general,—g( =4 bd"

Math Practices and Processes

MPP Look for and express regularity in repeated reasoning.
MPP Look for and make use of structure.

Focus
Content Objective

« Students multiply a fraction by a
fraction by multiplying the
numerators and multiplying the
denominators.

Coherence
Previous

« Students multiplied a fraction by
a whole number (Grade 4).

« Students represented
multiplication of a fraction by a
fraction (Unit 10).

Rigor

Conceptual Understanding

« Students notice and generalize a
pattern that connects the area
model to an equation.

97A

Language Objectives

« Students talk about multiplying a
fraction by a fraction by
multiplying the numerators and
denominators using relate.

SEL Objective

« Students analyze the components
of a problem to make informed
decisions when engaging in
mathematical practices.

« To support cultivating conversation,

ELs participate in MLR3: Critique,
Correct, and Clarify.

Now

« Students multiply a fraction by a

| fraction.

| Procedural Skill & Fluency

« Students build proficiency with
representations and
multiplication involving fractions.

Unit 10 - Multiply Fractions

| Next

| « Students determine the area of
| arectangle with fractional side
lengths (Unit 10).
« Students interpret and compute
quotients of fractions (Grade 6).

| Application
« Students solve word problems.

Application is not a targeted
element of rigor for this standard.

« grid paper
« index cards

Number Routine @

Decompose It @s-7min
Students build number

sense as they decompose a fraction in at
least two ways. These prompts
encourage students to talk about

their reasoning:

« What are you being asked to do?

- What do you notice about
the fraction?

« What do you think you should
do first?

« What strategy can you use to
decompose the fraction?

- What patterns do you see?

« How can a pattern help you
decompose a fraction in a
different way?



Launch @ s5-7min

Sense-Making Routine ?

Purpose Students consider story contexts that involve multiplying a
fraction by a fraction.

Notice & Wonder

« What could the question be?

Teaching Tip Have students work in pairs to discuss prior knowledge
about similar problems.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of multiplying a fraction by a
fraction and are based on possible comments and questions that students
may make during the share out.

« What operations could you do with the numbers given?
« What quantities could you find that make sense in this problem?

Math is... LIS

« How does a plan help you solve a problem?

Responsible Decision-Making: Solve Problems

As students work through the Notice & Wonder routine, encourage them to
analyze or think about the problem critically before they take steps toward
solving. Having them consider what information they have, what question
is being asked, and what tools they may use can help students make
sense of the problem. This analysis can help students make more informed
mathematical decisions.

Transition to Explore & Develop

Ask questions that get students thinking about multiplying fractions. Guide
the discussion to have the students think about how to find the product of
fractions. If students bring up multiplying numerators and multiplying
denominators organically, bring that into the discussion, but if students do
not introduce the concept during this part of the lesson, they will be
reminded of it in the Explore & Develop.

Establish Mathematics Goals to Focus Learning
« Let’s think about a strategy for multiplying fractions.

esson 10-4
Multiply a Fraction by a Fraction

i Be Curious

What could the question be?

Sol's mother ghves him % of & pioce of raisin toast. He eats 7 of
what she gives him.

Math in_ T
How dors. a plan help you
3ol 4 prodiem?

Lesson 10-4 - Multiply a Fraction by a Fraction 97
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Explore & Develop ©@:omn

Learn
Sofs mokher gives him -i of & plece of riain toast

He oats 5 of what sha gave hm

What fraction of the whole plece of toast
did Sol est?

Muiktiply 1ho numetstors

Then Muitiply 1he derominators Howw could you usn this

2

Sol eats o

15 ot the pioce of rsisin nast

ol can find the product of two Mactions by multiplying the
FRHT07S I Miltiplying the Genaminascs.

QX work Together

strategy o Friiply & whole
numbier by a fraciion?

g 2 1
Ewan colored 7 of 8 piece of paper. He used purple to color 7 of
the pedtion of the pnpor Be has cokensd, Wiat fraction of the pager
& purple?

5
ETT of the paper

98 Unit 10 - Multiply Fractions

© Pose the Problem

Pose Purposeful Questions
« How can you use the picture to help you understand this problem?
« How can you represent this problem?

© Develop the Math

Choose the option that best meets
your instructional goals.

\
/

= Critique, Correct, and Clarify

Make a false claim for students to critique. Write the

following on the board: 3 X 2_3+2_ i, Am [ correct?
473 4+3 7

Ask students to correct the statement, explaining how they

know it’s incorrect. Revisit this routine throughout the lesson

to provide reinforcement.

© Bring It Together

- Elicit and Use Evidence of Student Thinking
« What shortcut or rule have you found for multiplying a fraction
by a fraction?

Key Takeaway
« To multiply a fraction by a fraction, multiply the numerators and
multiply the denominators.

Work Together
Students use equations to multply a fraction by a fraction.

B8 Common Error: When multiplying fractions, students may only
multiply numerators and keep the denominator of the first factor as they
did when multiplying a fraction and a whole number. Remind them that
both ned to be multiplied.

Language of Math

Denominator is a Latin word meaning “that which names.” The
denominator names the partition the fraction is representing.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore efficient strategies for multiplying two fractions.

Directions: Display 4 or 5 multiplication expressions involving
two fractions. Tell students that they will find each product and
look for patterns.

Support Productive Struggle
« What strategy did you use to find each product?
« Are your products reasonable? How do you know?
« Can you find any shortcuts to help you solve more efficiently? If
s0, describe them.
- What patterns do you notice when multiplying two fractions?
Why do those patterns exist?

Math is... (NS

« How could you use this strategy to multiply a whole number
by a fraction?
Students step back for an overview and shift perspective, allowing
them to apply the strategy they have just learned to a scenario they
investigated earlier.

Activity Debrief: Students should notice that one way to multiply

two fractions is to multiply the numerators and multiply the
denominators. These products are the numerator and denominator of
the product. They can use properties of operations to explain why
this occurs.

Have students revisit the Pose the Problem question and
discuss answers.
« How can you determine what fraction of the whole piece of toast
Sol ate?

‘E.- English Learner Scaffolds

Entering/Emerging Explain whole piece of
toast, focusing on whole and piece. Show
students a piece of paper. Say This is a piece of
paper. Then cut it in two. Hold one half up and
say This is half a piece of paper. Show students
another piece of paper. Say This is a whole piece
of paper. Then guide students to the Learn page.
Point to the picture and ask /s this a whole piece
of toast?

Developing/Expanding Explain whole piece of
toast, using a piece of paper. Say This is a piece
of paper. Then cut it in two. Hold one half up and
say This is half a piece of paper. Show students
another piece of paper. Say This is a whole piece
of paper. Then send students to the Learn page
and point to the picture. Have them complete the
sentence: That’sa _ (whole) piece of toast.

Guided Exploration

Students extend their understanding of multiplying fractions to using
equations to find the product.

Lﬁi Use and Connect Mathematical Representations
£ Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

@ Have students represent the equation 1 X 3, Ask:
- What fraction of a whole should you represent? Why?
« How should you partition that fraction? Why?
« What should you shade next? Why?
« How many equal parts is the whole partitioned into?

« Think About It: Does Sol eat more or less than %of the piece of
raisin toast? How do you know?

Y etructure |

« How could you use this strategy to multiply a whole number
by a fraction?
Students step back for an overview and shift perspective, allowing
them to apply the strategy they have just learned to a scenario they
investigated earlier.

2. Develop the Math

Sof's mather gives him 3 of a plece of raisin
toast. Ho vats § of what she gave him. What

fraction of the whale plece of toast does Sol
ear?

Bridging/Reaching Ask students to
read the word problem at the top of the
Learn page, focusing on the phrase
whole piece of toast. Ask them to come
up with other phrases that can have
both whole and piece in them (whole
piece of paper, whole piece of bread,
whole piece of cake, etc.). For students
who may need more help, provide
visual cues or references.

Lesson 10-4 - Multiply a Fraction by a Fraction 98A
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99-100

Unit 10 - Multiply Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 8 Students may think that because the first
factor is greater in the first multiplication, the product is greater, but the
products of the numerators, and the products of the denominators, are
equal in both expressions.

Practice Item Analysis

1-4 1 Procedural Skill & Fluency

5-7 2 Application

8 3 Conceptual Understanding

9 1 Procedural Skill & Fluency

10 2 Application

1 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you multiply fractions without using a drawing?
Ask students to share their reflections with their classmates.

Mindset

« How has a plan helped you solve a problem?
Students reflect on how they practiced responsible decision-making.

Learning Targets

Ask students to reflect on the Learning Target of the lesson.
« | can multiply a fraction by a fraction.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

T T P

1 1 Multiply a fraction by a fraction 5NF.B.4.a
2. 1 Multiply a fraction by a fraction 5.NF.B.4.a
3 2 Multiply a fraction by a fraction 5.NF.B.4.a

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket
in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the & or @ activities
20f3 Take Another Look or any of the @ activities
1or fewer of 3 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

Lesson 10-4
Exit Ticket
name
1, Wiat s the product of § X 7 Complets tho oguatian
4,1, 4x1 _4
TTATTES 28
2. Match gach gguation o 1he CoRact product. Not all products wi

bt il

“

. Boyd miskes £ ki

makas. How many

-;-'-‘5 kilogram

Reflect On Your Learning

underssand

W Asiment Fesoare Bock

Lesson 10-4 - Multiply a Fraction by a Fraction

100A
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Reinforce Understanding Build Proficiency

Flip It, Solve It! Practice It! Game Station

Work with students in pairs. Write 6 fractions Fraction Multiplication Showdown
(for example: ; 1) %ﬂ the board. Provide notecards and Students practice multiplying fractions.

multiplication charts, and have them copy one fraction onto each
notecard. Students will take turns flipping over one card and
multiplying it by :ZStudents discuss if they agree on the product.

Take Another Look Lessons Interactive Additional Practice

Assign the interactive lessons

Assign the digital version of the
to reinforce targeted skills.

Student Practice Book.
« Multiply Two Fractions

« Multiply Two Fractions-Word
Problems

Differentiation Resource Book, p. 113 Student Practice Book, pp. 113-114

100B Unit 10 - Multiply Fractions
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Own It! Digital Station
Games

Assign the digital game to

develop fluency with multiplying

multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 113-114

Extend Thinking

Use It! Application Station

If, Then Students use if/then statements

to write a problem in which they make

a true or false statement that uses
multiplication of fractions.

The content of this card has concepts
covered later in Lesson 10-7. You may

want to assign this card to students ready to
explore content covered later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 114

Lesson 10-4 « Multiply a Fraction by a Fraction

100C
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LESSON 10-5

Determine the Area of Rectangles
with Fractional Side Lengths

Learning Targets Vocabulary

« I can find the area of a rectangle with fractional side lengths by tiling it with unit squares with unit Math Terms
fraction side lengths. area
- | can find the area of a rectangle with fractional side lengths by multiplying the side lengths. square unit

Standards -« Major 4 Supporting *® Additional M

Content The materials may be for any part
< 5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole of the lesson.

number by a fraction.

© 5.NF.B.4.b Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the
appropriate unit fraction side lengths, and show that the area is the same as would be found by
multiplying the side lengths. Multiply fractional side lengths to find areas of rectangles, and represent
fraction products as rectangular areas.

Academic Terms
expand
reflect

« blank spinners
- grid paper
« rulers

Math Practices and Processes
MPP Look for and express regularity in repeated reasoning.

Focus
Content Objectives

« Students find the area of
a rectangle with fractional
side lengths by tiling it with
unit squares.

« Students find the area of
a rectangle with fractional
side lengths by multiplying
the side lengths.

Coherence
Previous

« Students multiplied a fraction by
a whole number (Grade 4).

« Students multiplied a fraction by
a fraction (Unit 10).

Rigor
Conceptual Understanding

« Students build understanding
about multiplying fractions using
the concept of area.

Language Objectives

« Students explain how to find the

area of a rectangle with

fractional side lengths using the

verb tile.
« To support sense-making,

ELs participate in MLR2: Collect

and Display.

Now

|« Students determine the area

of a rectangle with fractional
side lengths.

Procedural Skill & Fluency

« Students build proficiency
multiplying fractions.

101A Unit 10 - Multiply Fractions

SEL Objective

« Students discuss how a
mathematical rule or routine
can help develop mathematical
skills and knowledge.

| Next

| « Students multiply mixed

numbers using area models and
partial products (Unit 10).

« Students interpret and compute
quotients of fractions (Grade 6).

Application

« Students solve word problems.
Application is not a targeted

element of rigor for this standard.

Number Routine @

Which Benchmark Is
It Closest TO? @ s-7min

Students build
understanding of fractions as they
compare fractions to benchmarks.
Students decide which benchmark each
fraction is closest to.

Remind students that exact positioning is
not necessary, but they should decide
between which benchmarks the fractions
belong and approximately how close to
the benchmarks each fraction would be.

These prompts encourage students to
talk about their reasoning:

« What are you being asked to do?

« How did you know where to place each
fraction along the number line?

« How can benchmarks help you
compare fractions?



Launch @s7mn Sense-Making Routin

Purpose Students reflect on tiling a region with unit squares to find area
to prepare them for tiling rectangles with fractional side lengths to find area. i

Determine the Area of Rectangles with
Notice & Wonder Fractional Side Lengths

« What do you see?

Teaching Tip Have students work in pairs to discuss what they think Be Curious

they notice and wonder about the image, and share ideas about what What do you see?
mathematics they might be able to do to solve a problem.

-' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of find the area of a rectangle with
fractional side lengths by tiling it and are based on possible comments and
questions that students may make during the share out.

« How does finding area use muitiplication?
- What do you notice about the tiling of this floor that is similar to the tiling
you have used to find the area of a rectangle? What is different?

- What strategies help you work more efficiently?

-

Self-Management: Organizational Skills Wit strategies help you

work morne efficiently?

Organizing information and work can help students work through
challenging mathematical tasks. Invite students to organize the rules or
routines they will follow while working through the Notice & Wonder
routine. Have them list criteria they used to organize, and have groups of
students compare these criteria. Ask them to discuss the pros and cons of
each method, and then use the organizational pros to develop an
organizational method they think will be useful in finding areas of
rectangles.

Transition to Explore & Develop

Ask questions to get students thinking about how they would find the area
of the floor shown.

= Establish Mathematics Goals to Focus Learning
« Let’s think about a strategy for finding the area of rectangles where at
least one side has a fractional length.

R0 iy Fisciten W

Lesson 10-5 « Determine the Area of Rectangles with Fractional Side Lengths 101
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Explore & Develop ©@:omn
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102 Unit 10 - Multiply Fractions

© Pose the Problem

ALR ]
Collect and Display

As students discuss the questions, record relevant words and phrases they
may use such as determine, tiling, unit squares, and distributive property.

Display the words for student reference. Use the student-generated
expressions to help students make connections between student
language and math vocabulary.

Pose Purposeful Questions

« How did you tile a rectangle with unit squares previously to find area?

« What formula did you use to find area previously?
« What is different about this problem?

© Develop the Math

Choose the option that best meets
your instructional goals.

Bring It Together

' Elicit and Use Evidence of Student Thinking
« How is finding the area of a rectangle with whole number side

lengths similar to finding the area of one with fractional side lengths?

How is it different?

Key Takeaway
« Strategies for finding area of rectangles with whole number

side lengths extend to finding the area of rectangles with fractional

side lengths.

Work Together

Students find the area of a region whose dimensions are both fractions.

¥ common Misconception: Students may not realize they have the
strategies needed to solve this problem. Pointout they can find the area
without tiling, but by using the area formula and multiplying the length by
the width.

b

* Language of Math

Numerator comes from the Latin word numero, meaing “count.” The
numerator counts the number of partitions represented by the fraction.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore how to find the area of a rectangle that has
fractional side lengths.

Materials: grid paper, fraction tiles

Directions: Have students work together to solve the Pose the
Problem. Students may use any strategy or tool to solve.

Implement Tasks that Promote Reasoning and
Problem Solving

« Can you draw a picture or representation to help you solve?

« How does your work show 5 = units?

« How does your work show 4 units?

« How does your work show the area of the rectangle?

« Is there another way to explain how to find the area of

the rectangle?

Activity Debrief: Have students share their strategies for finding the
area. Encourage students to look for similarties and differences
among using grid paper to count unit squares and using fraction tiles.
Compare both of these representations to using the area formula,
focusing attention on using the Distributive Property to solve.

(LA eneralizations |

« How did you use the Distributive Property to count squares?
Students notice if calculations are repeated. In this case that the
whole and the half unit squares in the counting strategy appear in the
area forrmula as the (4 X 5) and § X % terms.

!E!. English Learner Scaffolds

Guided Exploration

Students extend their understanding of multiplication with fractions
to multiply with a mixed number to find the area of a rectangle.

l‘ﬁi Use and Connect Mathematical Representations
£5 Have the students determine how many whole unit squares they
would use. Ask:
« What are the length and width of the rectangle?
« How many rows and columns of unit squares can you use?
« How many unit squares are in that tiling or array of unit
squares?

« Think About It: How do you know you can use half unit squares
to tile the remaining area?

£ Have the students determine how many half unit squares they
would use. Ask:
« How many half unit squares can you use to fill the remaining
area? How do you know?

@ Have the students determine the number of whole unit squares
they used in all. Ask:

« How many whole unit squares did you use?

« How many whole unit squares are 4 half unit squares equal to?

Mathiis...
- How did you use the Distributive Property to count squares?
Students notice if calculations are repeated. In this casethat the
whole and half unit squares in the counting strategy appear in the

area formula as the (4 X 5)and f X > | terms.

2. Develop the Math
How can we find the area of this rectangie?
We can tile the rectongie with unit squares.

How many whole unit squares will you use?

Ianina/E
(U=

Entering/Emerging Explain whether. Put 20 cm De ding Explain whether. Put
cubes on the desk and count them aloud. Then cubes on the desk and count them aloud. Then
sort them into groups of 2 and count by 2. Say /f/  sort them into groups of 2 and count by 2. Say /f/
sort them into groups of 2, the total is still 20. sort them into groups of 2, the total is still 20.
Repeat, sorting them into groups of 5. Then say Repeat, sorting them into groups of 5. Then say
Whether | sort these into groups of 2 or 5, the Whether | sort these into groups of 2 or 5, the
total is still 20. Ask Whether grouping by 2 or 5, is total is still 20. Then present the students with 10
the total the same? counters and the sentence frame: __/sort these
into groups of __or __, the total is the same.

Bridging/Reaching Guide students to
the Learn page. Show them the
sentence using whether. To ensure
comprehension, ask what they think
whether means (either way, no matter
what, etc.). Then ask students to use
whether in a sentence. Validate and
make corrections to vocabulary,
grammar, and meaning as needed.

Lesson 10-5 - Determine the Area of Rectangles with Fractional Side Lengths 102A
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103-104

Unit 10 - Multiply Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 5 Students may have forgotten some
geometry and stumble over this question. Remind them that: 1) squares are
rectangles so the strategies they have learned apply to them; and 2) the side
length of one side of a square is the same as all its other side lengths.

Practice Item Analysis

1-4 1 Procedural Skill & Fluency

5-9 2 Application

10 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you find the area of rectangles with fractional side lengths?
Ask students to share their reflections with their classmates.

Mindset

« What strategies helped you work more efficiently?
Students reflect on how they practiced self-management.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can find the area of a rectangle with fractional side lengths by tiling it
with unit squares with unit fraction side lengths.
« | can find the area of a rectangle with fractional side lengths by
multiplying the side lengths.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own Practice to
students from the Digital Teacher Center.
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

I T T R

1 1 Find area of rectangles with fractional ~ 5.NF.B.4.b
side lengths

2 1 Find area of rectangles with fractional ~ 5.NF.B.4.b
side lengths

3 2 Find area of rectangles with fractional ~ 5.NF.B.4.b
side lengths

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket
in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations
30f3 Additional Practice or any of the & or @ activities
20f3 Take Another Look or any of the © activities

1or fewer of 3 Small Group Intervention or any of the @3 activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@ Extend Thinking

Lesson 10:5
Exit Ticket

Name

1 X
1 Asguare tie meosues I foot along cach side. What is 1he area
of the toT

®) st sauare tost

€. v souare foot

the 1op of 4 plece of wood,
he sren of the b

D, aquare fost

Reflect On Your Learning

'm ‘Tt
confused Iwarning

O O

Lesson 10-5 - Determine the Area of Rectangles with Fractional Side Lengths
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Reinforce Understanding Build Proficiency

Areas with Mixed Numbers Practice It! Game Station
Work with students in pairs. Have students fill in a blank Mixed Number Task Cards Students
spinner with mixed numbers with denominators of 2, 3, or 4. practice representing the multiplication
Each student spins the spinner once. One student draws the of mixed numbers.

length of a rectangle and labels it with number spun. The other
student draws and labels the width of the rectangle. The students
work together to find the area of the rectangle. Encourage
students to separate the rectangle into parts and find the area o f

each part.
Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson Assign the digital version of the
to reinforce targeted skills. Student Practice Book.

« Multiply Two Fractions-Models

Differentiation Resource Book, p. 115 Student Practice Book, pp. 115-116

104B Unit 10 - Multiply Fractions
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Own It! Digital Station
Games

Assign the digital game to

develop fluency with multiplying

multi-digit numbers

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 115-116

Extend Thinking

Use It! Application Station
This or That Students follow instructions
to measure and cut materials.

The content of this card has concepts
covered later in Lesson 10-8. You may
want to assign this card to students
ready to explore content covered later
in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 116

Lesson 10-5 - Determine the Area of Rectangles with Fractional Side Lengths

104C
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LESSON 10-6

Represent Multiplication of Mixed Numbers

Vocabulary

Learning Targets

« | can use an area model to represent multiplication of mixed numbers. Math Terms ~ Academic Term
« | can use an area model to find partial products when multiplying mixed numbers. area model accurate
decompose establish

mixed number
Standards ¢ major s Supporting ® Additional partial products
Content
<> 5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole
number by a fraction.
< 5.NF.B.4.a Interpret the product 4% g as a parts of a partition of g into b equal parts; equivalemty,maserials may be for any part

b
the result of a sequence of operations @ X g + b. For example, use a visual fraction model to show 3 X 4 of the lesson.

« blank spinners
« fraction tiles
- grid paper

_8 i ; ihex 2 -8 a.c_ac
=3 and create a story context for this equation. Do the same W|th§ X5=T5 (In general, e bd)'
Math Practices and Processes

MPP Model with mathematics.

Number Routine @
Decompose It @ s-7mn

Students build number

sense as they decompose each decimal
in at least two ways.

Record decompositions as students share
with classmates.

Focus

Content Objectives Language Objectives SEL Objective

« Students engage in
respectful discourse with
peers about various
perspectives for approaching
a mathematical challenge.

« Students talk about using an
area model to represent
multiplication of mixed numbers
using the terms similar to and
different from.

« To support optimizing output,
students participate in MLR3

« Students use an area model
to represent multiplication of
mixed numbers.

- Students find partial products
using an area model.

Info Gap.
These prompts encourage students to
Coherence talk about their reasoning:
. | - What are you beingasked to do?
Py N Next
revious ow e « What do you notice about the

« Students multiplied a fraction by
a whole number (Grade 4).

« Students determined the area of
arectangle with fractional side
lengths (Unit 10).

Rigor

C L

|« Students multiply mixed
numbers using area models
and partial products.

Procedural Skill & Fluency

« Students build understanding of

multiplying mixed numbers using

representations.

105A

« Students build proficiency for
adding fractions by using
multiple strategies.

Unit 10 - Multiply Fractions

.« Students multiply mixed
numbers using equations and
| partial products (Unit 10).
« Students interpret and compute
quotients of fractions (Grade 6).

Application
« Students solve problems with
real-world contexts.

Application is not a targeted
element of rigor for this standard.

numbers? What do you think you

should do first?

« What strategy can you use to
decompose the numbers?

« How can a pattern help you
decompose a decimal in a
different way?



Launch @smn

Purpose Students are given entry into using area models to multiply
mixed numbers by comparing a mixed number area model or a whole
number area model.

Notice & Wonder

« How are they the same?
« How are they different?

Teaching Tip As students notice and wonder, you may want to have
them copy down the area models on a piece of paper so they can examine
and compare them more easily.

1- Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of using an area model to represent
multiplication of mixed numbers and are based on possible comments and
questions that students may make during the share out.

« When have you used an area model before?
- What do you notice about the numbers represented in the area
models?

[T indset |

« How does a different perspective help you with your work?

Social Awareness: Develop Perspective

Encourage students to think about different ways to consider the Notice &
Wonder routine. With a partner, have them share different tools/strategies/
representations/methods they can use to explore how the area models are
related. Invite students to consider and build off their partner’s ideas.

Transition to Explore & Develop

Ask questions that get students thinking about how decomposing
multi-digit numbers is similar to decomposing mixed numbers.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use area models and partial products to
multiply mixed numbers.

Sense-Making Routine[

Represent Multiplication of
Mixed Numbers

Be Curious

How are they the same?
How are they different?

e N

How dors p diferem perspective
Tl you with your wodk?

[T .

Lesson 10-6 - Represent Multiplication of Mixed Numbers

s
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Explore & Develop ©@:omn

Learn
Haw can you detiermine &3 % 437
You £0n use an ared Model and partisl products

Decomposs ench ACior and Mty 1o find partal products.
1

-
Modeling
6loxamay | [ Horwis s aroe mociet i
| 4o of difterent from orea modeds
d YOu have usad batare?
24 4
2[Z ] L
2(2, .3 4
] 5 daduel

Then: add the partial products.
#+fefrd=mtoni
So.6% x4 m ]

ek €A Lk N B MO 16 ppen
nuitnbers, Thon, add tho partisl prod

(! Work Together

e an iven model b schae

3, 1%
.1-;—;(1-_1-‘- B

Check students’ work.

106 Unit 10 - Multiply Fractions

© Pose the Problem

Pose Purposeful Questions
- Based on what you know about mathematics, can you make a
conjecture about how to represent the product?
« Do you think there will only be one way to determine the product?
Why or why not?

© Develop the Math

Choose the option that best meets
your instructional goals. \

Info Gap

Pair students. Provide Partner A with a problem like the

one on the Learn page. Provide Partner B with the

information to solve the problem. Instruct Partner B to /
ask A what information they need, and for A to respond,

explaining why they need it. Have students continue until

the problem is completed.

Bring It Together

Elicit and Use Evidence of Student Thinking

« How can you represent multiplication of mixed numbers using an
area model?

« How can you determine the partial products using an area model that
represents mixed numbers?

- What are some ways you can add the partial products when they
are fractions?

Key Takeaways
« An area model can be used to represent multiplication of
mixed numbers.

« The partial products strategy can be extended to mixed numbers.

Work Together

Students solve a multiplication equation involving mixed numbers using an
area model and partial products. Encourage students to use any known
strategy to add the partial products.

EB Common Error: Remind students to first decompose each factor
before creating their area model.

Language of Math

Explain to students that a mixed number is called that because it is
composed of more than one type of number—a whole number as well as a
fraction. Similarly, mixed berries or mixed nuts are composed of more than
one type of berry or nut. Encourage students to use the term mixed
number throughout the lesson so that they become more familiar with it.
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CHOOSE YOUR OPTION

_d

Activity-Based Exploration

Students explore area models for multiplication to extend to
multiplying two mixed numbers.

Directions: Ask students to write a multiplication problem involving
two 2-digit numbers and draw an area model to represent the
product. Have students record as many ways as possible to
decompose the factors. Invite students to share ways they
decomposed the factors, focus attention on similar methods of
decomposing, such as by place value.

« Do you think these methods of decomposing will work for

multiplying two mixed numbers?

Have students explore different ways to decompose the factors 6 2
1, : 3
and 4Zt° find their product.

Support Productive Struggle
« How can you decompose the factors?
« How can you determine the partial products?
« How can you determine the product?
« Is your answer reasonable? How do you know?
« How is using an area model helpful when multiplying
mixed numbers?

[ M odeling |
« How is this area model similar to or different from area models
you have used before?
Students are connecting the models they have used to
understand multiplication.

Activity Debrief: Discuss with students that an area model is one
method they can use to multiply mixed numbers. Using this method,
they can decompose each factor, find partial products, and add the
partial products to calculate the product.

!E!- English Learner Scaffolds

Guided Exploration

Students represent a multiplication equation involving mixed
numbers using an area model and partial products.

l‘ﬁi Facilitate Meaningful Mathematical Discourse
« Think About It: What representations did you use to multiply
whole numbers?

4 Have the students decompose the factors. Ask:
« What can you decompose a mixed number into?

£ Have the students determine the partial products. Ask:
« What multiplication expression can you use to represent the area
of each region of the area model?
« What is the partial product for each region?

3 Have the students add the partial products. Ask:
« What like denominator will you use?
« How will you rewrite each fraction as an equivalent fraction?

LT M Modeling |

« How is this area model similar to or different from area models
you have used before?
Students are connecting the models they have used to
understand multiplication.

2. Develop the Math

How can you determine § 3 x 417

How can you represent the probiem?

Entering/Emerging Explain similar to and
different from. Show students similar objects.
Point and say This one is similar to that one.
Name similarities. Show two objects that are
different. Point and say This one is different from
that one. Name differences. Choose two new
pairs of objects, one pair being similar, one not.
Point and ask Are they similar to each other? Are
they different from each other?

Developing/Expanding Explain similar to and
different from. Show students similar objects.
Point and say This one is similar to that one.
Name similarities. Show two objects that are
different. Point and say This one is different from
that one. Name differences. Then have students

repeat the activity with new objects, using similar
to and different from. Provide sentence frames for

students who need help.

Lesson 10-6 - Represent Multiplication of Mixed Numbers

Bridging/Reaching Ask students to
explain the phrases similar to and
different from, using classroom
manipulatives to support their
explanations. Allow students to
interject, pointing out any mistakes that
they may make in meaning or
understanding. For example, No, those
items are not similar to/different from
each other because... or No, that’s not
correct because...

106A
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Practice & Reflect @

Name

Complete the area model. What is the product?

On My Own . @m)lgg

L tgxige_ 2 2 4m_7
1 4
X % 3
1 a
1 +
1 1 = 3
2 7 3
+
i T
3 3 6
Wit isthe product? Use an ares model 10 soive.
daeia V2 ) ale 236
3 oipxig= 2 a ixaz= 430
5 3ixy=_8 6 23xit= 8

7 Ausen maoe 3 bows of pasta for tne baseoal team's

1
ginner Thiy 7 of thet amourd

w many boxes of
PRSI 34t (e teaen aat?

2
s boxes

‘ i

af sugar. iHow much four Bl shis U

9, Kiyka 1ols s flowerpots weh 3 quarts of pottiag soil. Leon
NS 25 times s rmuch sofl 8 Koyla. How rmuch poting soll oes
Leon have?

1
SE quarts

10, Extend Your Thinking How is decormpasing mixed hurmibers
difforent trom SECompasing AEmbNes that Contain docimat?
Sample answer: You decompose a mixed
number so it is 8 whole number and then a
fraction, while you decompose a number that
contains a decimal by place value.

@ Reflect

= patn '\i’{a'

How can a1ea moded help you regresent multplication
of mixod numbors?

Answers may vary.

107-108 Unit 10 - Multiply Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
B Common Error: Exercises 3-6 Students may forget to include all

partial products when adding to determine the final product. As they add
fractions and mixed numbers, encourage them to use their area models to
ensure they have included each partial product.

Practice Item Analysis

DOK Rigor
1-6 1 Procedural Skill & Fluency
7-9 2 Application
10 3 Conceptual Understanding

@ Reflect

Students complete the Reflect question.
« How can area models help you represent multiplication of
mixed numbers?
Ask students to share their reflections with their classmates.

Math

« How has a different perspective helped you with your work today?
Students reflect on how they practiced social awareness.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can use an area model to represent multiplication of mixed numbers.

« | can use an area model to find partial products when multiplying
mixed numbers.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker ==
|m I Standard l
1 1 Represent multiplication of mixed 5NF.B.4.a
numbers
2 2 Represent multiplication of mixed 5.NF.B.4.a Lesson 10-6
numbers Exit Ticket
Name
D Data Use students’ scores on the Exit Ticket to assign the 1. buan e on nrma model o mutiply 9 § %
differentiated resources available. When students complete the Exit Ticket )

in the digital workspace, their responses are auto-scored. 1

Exit Ticket Recommendations §
20f2 Additional Practice or any of the & or @ activities 2 y i
Tof2 Take Another Look or any of the & activities
00f2 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficlency

@ Extend Thinking

WO Asesimint Resoure Bk

Lesson 10-6 « Represent Multiplication of Mixed Numbers 108A
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108B

Reinforce Understanding

Multiply Mixed Numbers

Work with students in pairs. Students fill in a blank spinner

with mixed numbers with denominators of 2, 3, or 4. Each student
spins the spinner once and multiplies the two mixed numbers
using an area model and partial products. Students compare their
results. If students have difficulty, help them break each mixed
number into a whole number and a fraction, then multiply
fractions and whole numbers to find the partial products.

Take Another Look Lesson

Assign the interactive lesson
to reinforce targeted skills.

« Multiply Fractions/Mixed
Numbers (Model)

Differentiation Resource Book, p. 117

Unit 10 - Multiply Fractions

Build Proficiency

Practice It! Game Station

Mixed Number Concentration
Students practice multiplying mixed
numbers and fractions.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 117-118
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games Fraction of a Fraction Students use
Assign the digital game to fractions to follow and change a recipe.

develop fluency with multiplying
multi-digit numbers.

Spiral Review STEM Adventure
Assign the digital Spiral Review Assign a digital simulation to apply
Practice to students or download skills and extend thinking.

and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 117-118 Differentiation Resource Book, p. 118

Lesson 10-6 - Represent Multiplication of Mixed Numbers 108C


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0237.xhtml

LESSON 10-7

Multiply Mixed Numbers

Learning Targets Vocabulary
« I can use partial products to multiply mixed numbers. Math Terms  Academic Terms
decompose accurate

« | can multiply mixed numbers by writing the mixed numbers as fractions and then multiplying fractions.

Standards - Major + Supporting ® Additional

Content
< 5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole

number by a fraction.
< 5.NF.B.4.a Interpret the product % X g as a parts of a partition of g into b equal parts; equivalently, as

the result of a sequence of operations @ X g < b. For example, use a visual fraction model to show 3% 4

partial products transition

The materials may be for any part of
the lesson.

« grid pape
= and create a story context for this equation. Do the th ;=X 5—‘— =(In gel l, =X = —?
3 y IS equation. same wi 3) IR (In general,

Math Practices and Processes
MPP Look for and make use of structure.

Number Routine @

Which Benchmark

Focus

Content Objectives Language Objectives SEL Objective

« Students discuss multiplying mixed =« Students exchange ideas for

« Students use partial products to
multiply mixed numbers by
decomposing the mixed number
into a whole number part and a
fractional part.

« Students write mixed numbers as
fractions, then multiply two
fractions to find the product.

Coherence
Previous

« Students multiplied a fraction by
a whole number (Grade 4).

« Students multiplied mixed
numbers using area models and
partial products (Unit 10).

Rigor
Conceptual Understanding

« Students build understanding of
multiplying mixed numbers as
they relate visual representations
to equations.

109A

numbers using the verb find.

« To support optimizing output,
ELs participate in MLR7:
Compare and Connect.

Now

« Students multiply mixed
numbers using equations and
| partial products.

Procedural Skill & Fluency

« Students build proficiency for
multiplying mixed numbers by
using multiple strategies.

Unit 10 - Multiply Fractions

completing a mathematical
task with a peer and reflect on
the value of their similarities
and differences.

| Next

|+ Students interpret multiplication
as scaling (Unit 10).

« Students interpret and compute
quotients of fractions (Grade 6).

Application
« Students solve word problems.

Application is not a targeted
element of rigor for this standard.

Is It Closest TO? @s-7min
Students build number

sense as they decide which benchmarks
fractions are closest to.

Remind students that exact positioning is
not necessary, but that they should
decide between which benchmarks the
fractions belong and approximately how
close to the benchmarks each fraction
would be.

These prompts encourage students to
talk about their reasoning:

« How can benchmarks help you
compare fractions?

« How did you know where to place
the dot along the number line?



Launch @s7mn

Sense-Making Routine ?

Purpose Students consider story contexts that involve multiplying a
mixed number by a mixed number.

Numberless Word Problem
« What is the question?
Teaching Tip You may want to have students write down their own

answers and thoughts about what questions could be asked using the
information given before having them share with the class.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of choosing strategies to solve
word problems involving multiplying a mixed number by a mixed number
and are based on possible comments and questions that students may
make during the share out.

« How would the question be different if you knew the
amounts of soil?

« What kinds on numbers could be used to show the amount of soil
they shoveled?

YA indset |

« What are some ways to build a positive relationship
with classmates?

Relationship Skills: Build Relationships

As students engage in collaborative discourse around the Numberless
Word Problem routine, remind them that building relationships with others
is an important part of being an effective and respectful communicator.
Explain that one way to do this is by listening attentively when others are
sharing their ideas about what question the numberless word problem is
asking.

Transition to Explore & Develop

Ask questions that get students thinking about how they would answer the
question they posed if the problem involved amounts of soil that were
mixed numbers.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can multiply mixed numbers.

3 107

Multiply Mixed Numbers

Be Curious
What's the question?

Tiye shoveled some 5ol Ito savaral whoobarows. Rosa shoviled
o fumbar of times oy much so bs Taye

Whist are some ways o
Build 8 positive telationship
with ciasamates?

MR | Al i 09

Lesson 10-7 « Multiply Mixed Numbers 109
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Explore & Develop ©@:omn

Learn

Tiye shawetod 43 wheetbarrous of sol Bosa Shavesed 74 times
% much soll s Taye.

How may whieelbarmoss of soil did Rosa showel?

1
The tauntian 4-% ¥ 3w m can ba used 1o epresant the prabim
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=105 4 8 .
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Another Woy W e

T then
s & action, the Why should the peoducts

from pach strategy be
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Rosa shaveled 1042 whetlbarows of sol

Yo multiphy TKEG PUMDETS. YU CAN Use DAl PECAUCts of write he
fribned numiors % fractions,

(D work Together

B 1545 years ol He Brother Ethan s 2 times o old

Horw oid s Ethan?

1
105 years old

110 Unit 10 - Multiply Fractions

© Pose the Problem

Pose Purposeful Questions
« What are the important quantities in this problem?
» What repesentations do you know that might help you make sense of
those quantities?

Develop the Math

Choose the option that best

meets your instructional goals.

Compare and Connect

Pair students and assign a problem like the one on the
Learn page. Instruct one student to use an area model
and partial products to multiply and the other to write
the mixed numbers as fractions. Then have them
compare their strategies. Revisit this routine throughout
the lesson as needed.

Bring It Together

Elicit and Use Evidence of Student Thinking
« Which strategy for multiplying mixed numbers do you find more
efficient? Why?

Key Takeaways
« Partial products can be used to multiply mixed numbers by
decomposing the mixed number into a whole number part and a
fractional part.
« Mixed numbers can also be written as fractions, then multiply two
fractions to find the product.

Work Together

Students solve a word problem involving the multiplication of mixed
numbers. Encourage students to use both an area model as well as writing
the mixed numbers as fractions to solve.

BB common Error: Students may mistakenly multiply the mixed numbers
before renaming them as fractions, for example multiplying 4 X 2 and

1.1
2773
they have studied in this lesson works that way.

to get 8%. Make sure students understand that neither strategy

Language of Math

Make sure that students are precise as they discuss mixed numbers and
fractions. A mixed number is not a fraction. A mixed number is wrtitten
using a whole number part and a fraction part. Similarly, a fraction greater
than 1, if it is not written using a whole number part, is called a fraction,
not a mixed number.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore different strategies for multiplying two
mixed numbers.

Directions: Present students with these equations:

1,53 _,1 3,1_33
19X23=4%4% 3%7177%
Display these questions for students to consider as they analyze

the equations:

« Is the product for each equation correct? How do | know?
« What is the same about these equations?

« What is different about these equations?

« How do the quantities in these equations relate?

Support Productive Struggle
« How can you multiply two mixed numbers?
- How can you write a fraction that is equivalent to a mixed number?
« How can you multiply two fractions?

Math is... TSI

« Why should the products from each strategy be the same?
Students step back for an overview and understand that, if strategies
work, they must all yield the same results.

Activity Debrief: Have groups share what they discovered when
analyzing these equations. Facilitate a discussion that there are two
strategies that students can use to multiply two mixed numbers. One is
using an area model to find partial products. Another is writing each
mixed number as an equivalent fraction and multiplying the two
fractions.

Have students revisit the Pose the Problem question and
discuss answers.

« Taye shoveled 4 %wheelbarrows of soil. Rosa shoveled
2% times as much soil as Taye. How many wheelbarrows of
soil did Rosa shovel?

!3._ English Learner Scaffolds

Guided Exploration

Students transition from using area models to multiply mixed
numbers to writing mixed numbers as fractions and then multiplying.

Eﬁi Facilitate Meaningful Mathematical Discourse
£5 Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

£ Have the students determine the partial products. Ask:
« How will you decompose the factors? Why?
« What multiplication expression can you use to represent the area
of each region of the area model?
« What is the partial product for each region?
« How will you add the partial products?

- Think About It: Why will writing each mixed number as a fraction
let you solve this equation?

£ Have the students rewrite the mixed numbers as fractions. Ask:
« How will you rewrite the mixed numbers as fractions? Why does
your method work?

« Think About It: What is a shortcut for multiplying fractions?

Mathis...

« Why should the products from each strategy be the same?

Students step back for an overview and understand that, if strategies
work, they must all yield the same results.

2. Develop the Math

Taye shaveled 4 2 wheelbarnows of soll. Rosa
shoveled 2 1 times as much soi ss Taye.

How can you determine how many
wheelbarrows of sofl Resa shoveled?

Entering/Emerging Write a multiplication
problem with mixed numbers on the board. Then
say I can either use an area model and partial
products (demonstrate this) or write the mixed
number as fractions (demonstrate this too) to
multiply mixed numbers (point back to the
multiplication problem). Guide students to this
same sentence on the Learn page, pointing to
what each part refers to on the page.

Developing/Expanding Write a multiplication
problem with mixed numbers on the board. Then
say | can either use an area model and partial
products (demonstrate this) or write the mixed
number as fractions (demonstrate this too) to
multiply mixed numbers (point back to the
multiplication problem). Guide students to this

same sentence on the Learn page and have them

point to what each part refers to on the page.

Lesson 10-7 « Multiply Mixed Numbers

Bridging/Reaching Guide students to the
Learn page and point them to the sentence
To multiply mixed numbers, you can either
use... Ask them to restate the meaning of
the sentence (You have a choice of doing it
this one way or this other way.). Validate or
correct as necessary and then ask students
to present two ways of solving a math
problem using the structure You can

either or

110A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-8 If students multiply the mixed numbers
by rewriting them as fractions, make sure students remain adept at
converting mixed numbers into fractions greater than 1. The conversion
can be a source of “cascading” calculation errors.

Practice Item Analysis

1-8 1 Procedural Skill & Fluency

9-12 2 Application

13-14 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you multiply mixed numbers using fractions?
Ask students to share their reflections with their classmates.

Mindset

- What helped you build a positive relationship with classmates?
Students reflect on how they developed stronger relationship skills.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can use partial products to multiply mixed numbers.

« | can multiply mixed numbers by writing the mixed numbers as
fractions and then multiplying fractions.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

11-12 Unit 10 - Multiply Fractions
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Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker ==
femdocsi oo |
1 1 Multiply mixed numbers 5.NF.B.4.a
2. 1 Multiply mixed numbers 5.NF.B.4.a
3 2 Multiply mixed numbers 5.NF.B.4.a Lewson. 491
By Exit Ticket
MName

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket ¥
in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do 2

30f3 Additional Practice or any of the @ or @ activities 330
20f3 Take Another Look or any of the & activities T
1or fewer of 3 Small Group Intervention or any of the @ activities A 1k squnre teet B 2

€. 225 saumre foet

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking 11 3% kitograms

Reflect On Your Learning

'm ‘Tt
confused Iwarning

O O O

St Rescsate Bk WY

Lesson 10-7 « Multiply Mixed Numbers 12A
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128

Reinforce Understanding

Mixed Numbers Multiplication

Work with students in pairs. Each partner should write a
mixed number, then both partners write a multiplication
equation with the mixed numbers. Partners should solve using
area models and partial products, and then should solve by
writing the mixed numbers as equivalent fractions. Encourage
students to discuss which strategy they prefer.

Take Another Look Lessons

Assign the interactive lessons
to reinforce targeted skills.

« Multiplication of Mixed
Numbers

« Multiply Mixed Numbers
« Multiply Fractions/Mixed Numbers

Differentiation Resource Book, p. 119

Unit 10 - Multiply Fractions

Build Proficiency

Practice It! Game Station
Area with Fractions Task Cards
Students practice multiplying mixed
numbers to find area.

Interactive Additional Practice

Assign the digital version
of the Student Practice Book.

Student Practice Book, pp. 119-120
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games If, Then Students use if/then statements

Assign the digital game to to write a problem in which they make

develop fluency with multiplying a true or false statement that uses

multi-digit numbers. multiplication of fractions.

Spiral Review STEM Adventure

Assign the digital Spiral Review Assign a digital simulation to

Practice to students or download apply skills and extend thinking.

and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 119-120 Differentiation Resource Book, p. 120

Lesson 10-7 « Multiply Mixed Numbers 12C
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LESSON 10-8

Multiplication as Scaling

Learning Targets

« I can explain how the size of the factors impacts the size of the product without performing the multiplication. Math Term

« | can explain why the product of a given number and a fraction greater than 1is greater than the given

number and why the product of a given number and a fraction less than 1is less than the given number.

Standards - Major + Supporting *® Additional

Content

<>5.NF.B.5 Interpret multiplication as scaling (resizing), by:
< 5.NF.B.5.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.
< 5.NF.B.5.b Explaining why multiplying a given number by a fraction greater than 1results in a product

greater than the given number; explaining why multiplying a given number by a fraction less than 1 resglts

in a product smaller than the given number; and relating the principle of fraction equivalence i

to the effect of multiplying % by 1.

Math Practices and Processes

MPP Model with mathematics.

Focus

Content Objectives

« Students explain how the size of
the factors impacts the size of
the product without performing
the multiplication.

« Students explain how the product of
a given number and a fraction is
related to the size of the fraction.

Coherence

Language Objectives

« Students explain why the
product of a given number and
a fraction is related to the size of
the fraction.

« To support optimizing output,

ELs participate in MLR1: Stronger
and Clearer Each Time.

Previous

« Students interpreted
multiplication as a comparison
(Grade 4).

« Students multiplied mixed
numbers using equations and
partial products (Unit 10).

Rigor
Conceptual Understanding
« Students build understanding of
multiplication as they determine
how the size of one factor
impacts the size of the product
relative to the other factor.

113A

Now
« Students interpret multiplication
as scaling.

Procedural Skill & Fluency
« Students build proficiency
interpreting multiplication.
Procedural Skill & Fluency
is not a targeted element of rigor
for this standard.

Unit 10 - Multiply Fractions

SEL Objective
« Students discover and discuss
personal interests related to
mathematics and share these
interests with peers.

Next

|« Students solve problems

involving fractions (Unit 10).

« Students understand ratio
concepts and language
(Grade 6).

Application
« Students interpret multiplication
with fractions and mixed
numbers in real-world contexts.

Application is not a targeted
element of rigor for this standard.

Vocabulary

Academic Terms
scaling complex

infer

The materials may be for any part of
the lesson.

« index cards

Number Routine @

Greater Than or
Less Than @ s-7min

CHEREIENEM Students build number

sense as they determine whether an
addition expression is greater than or
less than the benchmark of 10,000.

Remind students that this is a mental
activity, and that exact answers are
not needed.

These prompts encourage students to
talk about their reasoning:

« How did you determine the value of
each expression?

« How did you know that your
estimates were reasonable?

» Who thought about it in a different
way? What is another way to think
about the estimate? What is the value
of each expression?



Launch @smn

Sense-Making Routine

Purpose Students see that the size of the factors impacts the size
of their product, in preparation for justifying and understanding why
this is so.

Notice & Wonder

« How are they the same?
« How are they different?

Teaching Tip You may want to have students discuss what they notice

and wonder about the equation in pairs before discussing as a whole class.

ETP)

~  Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of how the size of the factors impacts
the size of the product in a multiplication equation and are based on
possible comments and questions that students may make during the
share out.

- What changes in the equations? What stays the same?
« Why do you think the equations on the right have products that are
greater than the equations on the left?

Y indset |

« What makes you feel excited when doing math?

Self-Awareness: Identify Emotions

Give students opportunities to share about themselves to reinforce their
sense of identity and their emotions. As students work collaboratively to
complete the Notice & Wonder routine, invite them to share an emotion
they feel related to math. Encourage them to think about how that emotion
can help them with their work as they understand multiplication as scaling.

Transition to Explore & Develop

Ask questions that get students thinking about multiplying fractions
that are less than 1and multiplying fractions that are greater than 1by
whole numbers.

S " Establish Mathematics Goals to Focus Learning
« Let’s think about how our knowledge of multiplying fractions can help
us explain how the size of factors impacts the size of their product.

L 10-8
Multiplication as Scaling

Be Curious
How are they the same?
How are they different?
1
HX3=3 24 X 1= 24
3
MX;=5 24 X 2= 48
A
X g=iz 4 X 4= 96
&
24 ‘3‘=18 24 X 6= 144

Wrant ks you feed excitid
whaen dolrg math?

Uy - g i

u Be Curious

Haw are they the same?
Haw are they different?

1
MK g=3

1
MAGg=6

o
z4 ’—IR

&
ﬂxa:lﬂ

Lesson 10-8 - Multiplication as Scaling 13
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Greater; Sample answer: 2% is greater than 1, so the

product will be greater than the number on Monday.

14 Unit 10 - Multiply Fractions

© Pose the Problem

Pose Purposeful Questions
« What are you trying to determine?
« Do you know how far Miguel walked?
« How can the information given help you solve the problem?

Develop the Math

Choose the option that best
meets your instructional goals.

~ Stronger and Clearer Each Time

Pair students and have them work on a problem like the

problem on the Learn page. Have them individually write

about how to solve the problem. Then have them share /
their writing with their partner and fix mistakes. Revisit

the routine throughout the lesson for reinforcement.

Bring It Together

Elicit and Use Evidence of Student Thinking

« How can you use what you know about fractions to explain what the
size of a product will be?

Key Takeaways
« How the size of the factors impacts the size of the product can be
described without performing the multiplication.
« The product of a given number and a fraction greater than than 1
results in a product greater than the given number, and the product of
a given number and a fraction less than 1 results in a product less than
the given number.

Work Together

Students solve a word problem involving scaling. Encourage students to
use a tape diagram to represent the problem.

8 common Misconception: Students may think that they need to know
how many students Jesse’s mother tutors on Monday in order to know if
there are more students on Monday or Wednesday. Remind students that
they can determine the answer using only one factor, by thinking about if
that factor is greater than or less than 1.

Language of Math

Students may be familiar with scale models. A scale model has a scale. For
example, some scale model cars are %th scale. If the real car is 18 feet

long, the scale model car will be 18 X 11_8 = 1foot long. Models of small

objects will have a scale greater than 1to make their small details easily
seen.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore how the size of factors impacts the size of a product
in a multiplication equation.

Directions: Have students work together to solve the
Pose the Problem.

Implement Tasks that Promote Reasoning and
Problem Solving

- What do you know about the problem?

« What questions can you ask about the problem before looking

to solve it?

« How do the values and quantities in the problem relate?

« How are you approaching the problem?

« What assumptions can you make to help you solve the problem?

Math is... TERTEEN

- How can a representation help you compare two quantities
when the quantities are unknown?
Students are considering if the representation has or has not served
its purpose.

Activity Debrief: Have groups share how they worked through the
problem and what they discovered about how the size of the factors
impacts the size of the products in a multiplication equation.

!E'- English Learner Scaffolds

Guided Exploration

Students learn how to explain the size of a product using the size of
factors in a multiplication equation.

?ﬂ Facilitate Meaningful Mathematical Discourse
£ Ask students to share their generalizations about the comparison
of Miguel’s and Simon’s distances. Make sure they justify their
conclusions, communicate them to others, and respond to the
arguments of others. Most importantly make sure they ask useful
questions to clarify or improve each other’s arguments. Ask:

« How can you check if your generalization is true?

54 Ask students to share their generalizations about the comparison
of Miguel’s and Ming’s distances. Make sure they justify their
conclusions, communicate them to others, and respond to the
arguments of others. Most importantly make sure they ask useful
questions to clarify or improve each other’s arguments. Ask:

« How can you check if your generalization is true?

« Think About It: Why were you able to solve the problem without
multiplying?

Math is... TERTTIEN

« How does a tape diagram help you compare two distances when
the distances are unknown?

Students are considering if the representation has or has not served
its purpose.

2. Develop the Math

Simon wasked 3 s far as Miguel. Ming walked
1 § timos a5 far as Miguel.

How can you determine who walked the
shorest distance and who walked the longest
distance? -

Entering/Emerging Ensure understanding of
yield. Write a multiplication problem involving a
number multiplied by a fraction less than 1.

While pointing, say Any number multiplied by a
fraction less than 1yields a product that is less
than the first factor. Repeat with a number
multiplied by a fraction greater than 1. Then
instruct students to go to the Learn page and find
the 2 instances of yields.

Developing/Expanding Ensure understanding

of yield. Write a multiplication problem involving a
number multiplied by a fraction less than 1. While
pointing, say Any number multiplied by a fraction
less than 1yields a product that is less than the
first factor. Repeat with a number multiplied by a
fraction greater than 1. Then instruct students to
go to the Learn page and read the sentences with
yields, pointing to what each part is referring to
on the page.

Lesson 10-8 « Multiplication as Scaling

Bridging/Reaching Guide students to the
Learn page and have them focus on the
sentences that use yields. Ask them to tell
you what they think it means (produces,
results in, etc.). Then ask them to use yield
in their own sentence. Allow students to
interject, agreeing or disagreeing and
providing correction when necessary. For
example, / don’t think you used yield
correctly. or Are you sure that results in....

114A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-4 Students may think that numbers
greater than 1 are actually less than 1 because they are written as fractions
instead of mixed numbers. Encourage students to notice which fractions
could be written as mixed numbers to help them determine whether or not
the numbers are greater than 1.

Practice Item Analysis

1-4 1 Procedural Skill & Fluency

5-9 2 Application

10 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

- How can you explain what the size of a product will be if you know the
sizes of the factors?

Ask students to share their reflections with their classmates.

Mindset

- What made you feel excited when doing math?
Students reflect on how they practiced self-awareness.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can explain how the size of the factors impacts the size of the
product without performing the multiplication.
« | can explain why the product of a given number and a fraction greater

than 1is greater than the given number and why the product of a
given number and afraction less than 1is less than the given number.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

115-116 Unit 10 - Multiply Fractions
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Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker ==
femdocsi ———————Jsunna |
1 1 Multiplication as scaling 5.NF.B.5.b
2. 1 Multiplication as scaling 5.NF.B.5.b
3 2 Multiplication as scalin 5.NF.B.5.b L ¥
P 4 Exit Ticket
Name

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket
in the digital workspace, their responses are auto-scored.

il 0 product that is Greater than the factsr
e alf that sogly.

. . .y 0
Exit Ticket Recommendations ©f ®
‘s ®
30f3 Additional Practice or any of the & or @ activities
20f3 Take Another Look or any of the & activities
1or fewer of 3 Small Group Intervention or any of the G activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

B8 Awsesiment Resoure Back

Lesson 10-8 - Multiplication as Scaling 116A
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Reinforce Understanding Build Proficiency

Factor Up 1 Practice It! Game Station
Students each create 2 cards with a fraction, 2 with a mixed Product Size Sort

number, and 2 with a whole number from 1to 10. Shuffle the Students practice determining whether
fraction and mixed number cards and place them face down. Do products involving fractions are greater
the same with the whole number cards. Draw 1 card from each than or less than factors.

pile and predict the relative size of the product compared to each
factor. If students have difficulty, encourage them to think about
whether they are multiplying by a number less than 1 or greater

than 1.
Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson Assign the digital version
to reinforce targeted skills. of the Student Practice Book.

« Multiplication as Scaling

Differentiation Resource Book, p. 121 Student Practice Book, pp. 121-122

116B Unit 10 - Multiply Fractions
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games This or That Students follow instructions
Assign the digital game to to measure and cut materials.

develop fluency with multiplying
multi-digit numbers.

Spiral Review STEM Adventure
Assign the digital Spiral Review Assign a digital simulation to
Practice to students or download apply skills and extend thinking.

and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 121-122 Differentiation Resource Book, p. 122

Lesson 10-8 - Multiplication as Scaling 116C
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LESSON 10-9

Solve Problems Involving Fractions

« | can solve word problems involving fractions.

Content

Learning Target
Standards - Major & Supporting ® Additional

< 5.NF.B Apply and extend previous understandings of multiplication and division.
© 5.NF.B.6 Solve real world problems involving multiplication of fractions and mixed numbers, e.g.,
by using visual fraction models or equations to represent the problem.

Math Practices and Processes
MPP Make sense of problems and persevere in solving them.

Focus

Content Objective

« Students solve word problems
involving fractions.

Coherence
Previous

« Students multiplied or divided to
solve word problems involving
multiplicative comparison
(Grade 4).

« Students interpreted

multiplication as scaling (Unit 10). |

Rigor

Conceptual Understanding

« Students build on their
understanding of fraction and
mixed number multiplication by
solving real-world problems.

Conceptual Understanding is

not a targeted element of rigor

for this standard.

1M7A

Language Objectives

« Students talk about solving word
problems involving fractions
using the verb determine.

« To support maximizing linguistic
and cognitive meta-awareness,
ELs participate in MLR5: Co-Craft
Questions and Problems.

SEL Objective

« Students develop and execute
a plan for mathematical
problem solving.

Now

|« Students choose and use known
methods to solve problems
involving fractions.

Procedural Skill & Fluency

« Students build proficiency with
strategies for multiplying
fractions and mixed numbers.

Procedural Skill & Fluency is
not a targeted element of rigor
for this standard.

Unit 10 - Multiply Fractions

| Next

|« Students relate fractions to
division and divide fractions

| (Unit 1),

|« Students solve word problems
involving division of fractionsby
fractions (Grade 6),

Application

« Students apply their
understanding of multiplication
strategies to solve and write
fraction and mixed number
multiplication problems with
real-world contexts.

Vocabulary

Math Terms  Academic Term
equation assert

unknown reflect

variable

The materials may be for any part of
the lesson.
« grid paper
« Problem-Solving Tool Teaching
Resource

Number Routine @

Greater Than or
Less Than @s-7min

Students build number

sense as they determine whether

addition expressions are greater than or

less than the benchmarks % and 1.
Remind students that this is a mental
activity, and that exact answers are
not needed.

These prompts encourage students to

talk about their reasoning:

« How did you determine the value of

each expression?

« How did you know that your
estimates were reasonable?

« Who thought about itin a
different way?

« What is another way to think about

the expressions?



Launch @ s5-7min

Purpose Students begin to recognize that real-world problems involving
multiplication of fractions demand different models and strategies based
on context.

Notice & Wonder

« How are they the same?
« How are they different?

Teaching Tip You may want to have students discuss their responses in
pairs or small groups before discussing with the class as a whole.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of how they can solve real-world word
problems involving fractions and are based on possible comments and
questions that students may make during the share out.

« How would you model each of the three scenarios?
« What would be the same about each model? What would be different?

Math is... Trr

« What goal do you want to accomplish today?

Self-Regulation: Goal Setting

As students begin the Notice & Wonder routine, have them think about or
develop goals to solve the problem. Have them consider what they will do
first to help them work through exploring how to model different
multiplication equations with fractions. You can invite students to write or
draw out goals to help them organize their work. Throughout the lesson,
students may also find it helpful to develop goals for their problem-solving
work with solving problems involving fractions.

Transition to Explore & Develop

Ask students to think about the strategies they know for multiplying
fractions and how they can be applied to real-world problems.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can solve real-world problems involving
multiplication of fractions.

Sense-Making Routine

2 10-9
Solve Problems
Involving Fractions

i Be Curious

How are they the same?
How are they different?

Math in

Mindset
Whaat goal o you want
10 accompiish today?

Lesson 10-9 - Solve Problems Involving Fractions
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Unit 10 - Multiply Fractions

© Pose the Problem

Pose Purposeful Questions
« Do you need to know how many students are in Joziah’s class? Why or
why not?
« Do you need to find out what fraction of the boys are bringing water?
Why or why not?

® Develop the Math

Choose the option that best
meets your instructional goals.

LR Co-Craft Questions and Problems

Pair students and have them co-create a problem similar to the one

on the Learn page. Have them work together to solve their proble

and then trade their problem with another pair. After each pair /
solves the other pair’s problems, have them form a group of fo

to check solutions and correct any mistakes that may have been

made. Revisit the routine throughout the lesson for reinforcement.

© Bring It Together

Elicit and Use Evidence of Student Thinking
« How would you choose a multiplication strategy you already know to
solve a problem?
« How would you use a multiplication strategy you already know to
solve a problem?

Key Takeaway
« Problems involving fractions can be solved using known strategies for
multiplication of fractions.

Work Together

Students solve a word problem involving the multiplication of fractions.
Have students choose a known strategy.

B common Misconception: Students may be tempted to use an area
model since the example used one. Have students describe the type of
numbers involved in the problem, and recall strategies that they know for
problems involving those types of numbers.

- Language of Math

Remind students that the word strategy means “a plan designed to
achieve an overall aim.” They can choose a strategy to solve math
problems just as they would choose a strategy when playing a game,
writing an essay, or cleaning a room.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore solving word problems involving fractions.
Materials: Problem-Solving Tool Teaching Resource

Directions: Provide copies of the Problem-Solving Tool
Teaching Resource. Have students work together to solve the
Pose the Problem.

Support Productive Struggle
« How do you know what equation to write?
« What strategies do you know of that you can use to solve
the problem?
« Which strategy do you prefer to use? Explain.
« How can you represent each factor?
« How can you determine the product?

IO NEPerseverance

« How could you use another method to check your solution to
this problem?

Students check their answers to problems using a different method.

Activity Debrief: Have students share
their solutions and strategies for solving
the problem. Encourage students to find
similarities and differences among the
solution methods.

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

‘E!- English Learner Scaffolds
Entering/Emerging Support students in
understanding involving. Say Let’s look at
equations involving adding. Show or write

Developing/Expanding Support students in
understanding involving. Say Let’s look at
equations involving adding. Show or write

Guided Exploration

Students use multiplication strategies that are familiar to them to
solve problems involving the multiplication of fractions.

Eﬂi Use and Connect Mathematical Representations
£5 Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« Howshould the unknown appear in the equation? Why?

4 Have students represent the equation 2 X %, Ask:
« How could you represent the whole class?
- What fraction of Joziah’s whole class are boys? What fraction of a
whole should you represent? Why?
« What fraction of those boys are bringing bottled water? How can
you represent that?

54 Have students find the fraction of the whole class bringing
bottled water. Ask:
« Why do you have to partition the whole?
« How can you partition the whole to find out what fraction of the
whole class is bringing bottled water?
« How many equal parts is the whole partitioned into?

« Think About It: Is there another way you could write the
calculated product?

Mathis...

« How could you use another method to check your solution to
this problem?

Students check their answers to problems using a different method.

2. Develop the Math

In Jotiah's class, 3 of the students are boys.
The teacher asked § of the boys 1o bring

botiled water for a party.

How can you determine what fraction of the
re bringing water

Bridging/Reaching Ensure understanding
of involving by asking students to review the
sentence on the Learn page and restate the

different addition equations. Then say Let’s look
at equations involving subtracting. Show or write
different subtraction problems. Then write one
equation using division and one equation using
multiplication. Point to each and ask /s this an
equation involving dividing or multiplying?

different addition equations. Then say Let’s look
at equations involving subtracting. Show or write
different subtraction problems. Then show or
write division equations. Ask students to
complete the sentence: These are equations
(involving) dividing.

meaning of it in their own words. Then have
them write different equations and talk
about them using involving.

Lesson 10-9 « Solve Problems Involving Fractions 118A
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Unit 10 - Multiply Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 3 Students may find 1 of the total pages
rather than 5 of the pages that Connor read. Make sure they read the
problem carefully.

Practice Item Analysis

1-9 2 Application
10 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you solve real world problems involving multiplication
of fractions?
Ask students to share their reflections with their classmates.

Mindset

« What goal did you accomplish today?
Students reflect on how they practiced self-regulation.

Learning Target

Ask students to reflect on the Learning Target of the lesson.
« | can solve word problems involving fractions.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

1 2 Solve problems involving fractions 5.NF.B.6
2 2 Solve problems involving fractions 5.NF.B.6
3 2 Solve problems involving fractions 5.NF.B.6
4 2 Solve problems involving fractions 5.NF.B.6

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the Exit Ticket
in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations
4of4 Additional Practice or any of the & or @ activities
3of4 Take Another Look or any of the & activities

2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

lﬂ

Lesson 10:9

Exit Ticket
MName

1. Benjomin makos o qus

What is the area of Benj
3
15 55 square feot

ey are chearing lod the

Boam wear

22
e of the people

hir shape of & rectany

'What is the ares of Diseo’s
wagetnblo garden?

100 square yards

Reflect On Your Learning

'm ‘Tt
confused Iwarning

O O

Lesson 10-9 - Solve Problems Involving Fractions
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Reinforce Understanding Build Proficiency

Fraction Word Problem Practice It! Game Station
Work with students in pairs. Each student in a pair writes a Fraction Problem Race Students multiply
word problem that requires fraction multiplication to solve. fractions to solve problems.

Students then solve each other’s problems. If students struggle,
help them to draw area models to show what they are multiplying.

Take Another Look Lessons Interactive Additional Practice

Assign the digital version

Assign the interactive lessons
of the Student Practice Book.

to reinforce targeted skills.
« Multiply Fractions/Mixed
Numbers (Model)
« Multiply Fractions/Mixed
Numbers

Differentiation Resource Book, p. 123 Student Practice Book, pp. 123-124

120B Unit 10 - Multiply Fractions
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying multi-digit

numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 123-124

Extend Thinking

Use It! Application Station
Fraction of a Fraction Students use
fractions to follow and change a recipe.

STEM Adventure

Assign a digital simulation to
apply skills and extend thinking.

Differentiation Resource Book, p. 124

Lesson 10-9 « Solve Problems Involving Fractions
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121-122

Unit 10 - Multiply Fractions

Students can complete the Unit Review to prepare for the
Unit Assessment. Students may complete the Review in their

Interactive eBook in the Digital Student Center.

Vocabulary Review

Item Analysis

1 10-2
2 10-5
3 10-2
4 101
5 10-6
6 10-7
7 10-8
Review
Item Analysis
8 1 10-2
9 2 10-9
10 1 10-2
1 2 10-9
12 1 10-3
13 1 10-4
14 1 10-3
15 2 10-9

To review the lessons in this unit, have
students watch the Math Replay video in
their Digital Student Center.

Assign the Unit Review practice to
students from the Digital Teacher Center.

5.NF.B.4.a
5.NF.B.6
5.NF.B.4.a
5.NF.B.6
5.NF.B.4.a
5.NF.B.4.a
5.NF.B.4.a
5.NF.B.6
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Item Analysis (continued)

16 1 10-7 5.NF.B.4.a
17 2 10-9 5.NF.B.6
18 1 10-5 5.NF.B.4.b
19 1 10-5 5.NF.B.4.b
20 1 10-6 5.NF.B.4.a
21 2 10-9 5.NF.B.6
22 2 10-9 5.NF.B.6
23 2 10-9 5.NF.B.6

Performance Task
Standards: 5.NF.B.4, 5.NF.B.4.a, 5.NF.B.4.h, 5.NF.B.5.a, 5.NF.B.5.b, 5.NF.B.6
Rubric (8 points)

2 POINTS  Student’s work reflects a proficiency with multiplying
fractions.

1POINT  Student’s work reflects developing proficiency with
multiplying fractions.

0 POINTS  Student’s work reflects weak proficiency with multiplying
fractions.

2POINTS Student’s work reflects a proficiency with multiplying and
ordering fractions.

1POINT  Student’s work reflects developing proficiency with
multiplying and ordering fractions.

0 POINTS  Student’s work reflects weak proficiency with multiplying and
ordering fractions.

Reflect

The Reflect question provides an opportunity for students to express their
understanding of the unit level focus question.

Unit Review

123-124
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Fluency Practice

Fluency practice helps students develop procedural fluency, that is, the
“ability to apply procedures accurately, efficiently, and flexibly.” Because
there is no expectation of speed, students should not be timed when

Unit 10

Fluency Practice completing the practice activity.
Name

Objective Students practice dividing multiples of 100.
Fluency Strategy

Fluency Progression

V\\l can use pace v.;..l ang propertics of operations 10

Myamt

2.¢xi::w 1 Use Partial Sums to Add 4.NBT.B.4
S = 2 Decompose by Place Value to Subtract 4.NBT.B.4
Use place vadye to divae
3600 + 9w _36_nundreds +9 3 Use an Algorithm to Add 4.NBT.B.4
: 4;0 Pundres 4 Use an Algorithm to Subtract 4.NBT.B.4
5 Choose a Strategy to Add 4.NBT.B.4
Flusncy Flash 6 Choose a Strategy to Subtract 4.NBT.B.4
Use the representations 1o compiete the division facts.
“UR @B BN WEE8sdw_ 2 7 Multiply by Multiples of 10 5.NBT.B.5
8 Multiply by Multiples of 100 5.NBT.B.5
N 9 Divide Multiples of 10 5.NBT.B.6
10 Divide Multiples of 100 5.NBT.B.6
1 Use an Algorithm to Multiply (2- and 3-Digit 5.NBT.B.5

Numbers by 1-Digit Numbers)
eoo 2=300
12 Use an Algorithm to Multiply (2-Digit Numbers ~ 5.NBT.B.5

by 2-Digit Numbers)

P I 13 Choose a Strategy to Multiply 5.NBT.B.5
14 Choose a Strategy to Multiply 5.NBT.B.5
Fluency Check
WM T praduct or Quotint Fluency Expectations
4 axgopw 3,200 naex7= 6300
s S Grade 4
5 8046= 30 12. 2400+ 6=__ 400 « Add and subtract within 1,000,000.
| Grade 5
ox4= _2.400 - 700
Soxte 255 B0 e « Multiply multi-digit whole numbers.
72404 3= 80 ‘ W, 4900+7= 700 Grade 6
« Divide multi-digit numbers using the standard algorithm.
8 3600+ 4w 900 15,480 + 8w 60 . . o . .
« Add, subtract, multiply, and divide multi-digit decimals using the
9 1300 49= 200 6. 2704 3= 90 standard algorithm for each operation.
10,300 x8= V200 +3= 700

Fluency Talk

Explain how you can wse place vali 10 find the quotient of &
muitigle of 100 and a number

Explanations may vary.

How s dividing i multiphe of 3 30 by 4 number similar 10
muRiyinG & pummber by & multiale of 07

Explanations may vary.

125-126 Unit 10 - Multiply Fractions
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Animal Rescue

Students draw on their understanding of multiplying with fractions. Use
the rubric shown to evaluate students’ work.

Standards: 5.NF.B.4, 5.NF.B.4.a, 5.NF.B.4.b, 5.NF.B.6
Rubric (12 points)

4POINTS  Student’s work reflects a proficiency with multiplying a
fraction by a fraction and by a whole number. The student’s
answers and work are correct.

2POINTS  Student’s work reflects a developing proficiency with
multiplying a fraction by a fraction and by a whole number.
Some of student’s answers and work are incorrect.

O0POINTS  Student’s work reflects a weak proficiency with multiplying a
fraction by a fraction and by a whole number. The student’s
answers and work are incorrect.

4 POINTS  Student’s work reflects a proficiency with multiplying mixed
numbers. The student’s answer and work are correct.

2POINTS  Student’s work reflects a developing proficiency with
multiplying mixed numbers. The student’s answer or work is
incorrect.

OPOINTS  Student’s work reflects a weak proficiency with multiplying
mixed numbers. The student’s answer and work are
incorrect.

2POINTS  Student’s work reflects a proficiency with using
multiplication for scaling. The student accurately lists the
adoption fees from least to greatest.

1POINT  Student’s work reflects a developing proficiency with using
multiplication for scaling. The student has minor issues
accurately listing the adoption fees from least to greatest.

OPOINTS  Student’s work reflects a weak proficiency with using
multiplication for scaling. The student was unable to
accurately list the adoption fees from least to greatest.

2POINTS  Student’s work reflects a proficiency with multiplying a
fraction by a whole number. The student’s answers and work
are correct.

1POINT  Student’s work reflects a developing proficiency with
multiplying a fraction by a whole number. Some of student’s
answers and work are incorrect.

O0POINTS  Student’s work reflects a weak proficiency with multiplying a
fraction by a whole number. The student’s answers and work
are incorrect.

Performance Task

126A
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Unit Assessments

Two forms of the Unit Assessment, Form A and Form B, are available for
either print or digital administration. The items on the two assessments
are parallel items, assessing the same concept and standard. The table
below provides the item analysis for both forms.

Both Unit Assessments are available in the Assessment Resource Book
or as downloadable files from the Digital Teacher Center.

@ Data When students complete the Unit Assessment in the Digital
Student Center, their responses are auto-scored.

Item Analysis

» e ided Support Standard
Intervention Lesson

1 1 10-1 Multiply Whole Number by 5.NF.B.4.a
Fraction-Models
1 10-7 Multiplication of Mixed Numbers 5.NF.B.4.a
3 1 10-5, Multiply Two Fractions-Models 5.NF.B.4.a,
10-7 5.NF.B.4.b
4 1 10-8 Multiplication as Scaling 5.NF.B.5.b
1 10-4 Multiply Two Fractions 5.NF.B.4.a
6 2 10-4, Multiply Two Fractions-Word 5.NF.B.4.a,
10-9 Problems 5.NF.B.6
7 2 10-2 Multiply Whole Number by Fraction 5.NF.B.4.a
8 l 101 Multiply Whole Number by 5.NF.B.4.a
Fraction-Models
9 1 10-7 Multiplication of Mixed Numbers 5.NF.B.4.a
0 1 10-5 Multiply Two Fractions-Models 5.NF.B.4.b
1 1 10-3 Multiply Two Fractions-Models 5.NF.B.4.a
128112 10-7 Multiply Fractions/Mixed Numbers 5.NF.B.4.a
13 2 10-9 Multiply Whole Number by Fraction 5.NF.B.6
1“2 10-9 Multiply Two Fractions-Models 5.NF.B.6
15 2 10-9 Multiply Fractions/Mixed Numbers 5.NF.B.6

@

Assign the digital Unit Assessment (Form A or B) to students or
download and print PDFs from the Digital Teacher Center.

Unit Assessment Form A

-
Unit Assessment Form 8

lm

126B Unit 10 - Multiply Fractions

Unit 10
Unit Assessment, Form A

oot does Me. Clpriano spen
2 of his time at scheol

7. Kim worked for 9 hours ye

erdny. She ate lunch after warking
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Form B
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Benchmark Assessment 3

The Benchmark Assessment 3 is available in both print and digital.

@ Data When students complete the Benchmark Assessment in the g""'“ sL v A t3
k
Digital Student Center, their responses are auto-scored.
Nom
Item Analysis 1. i the vakue of oach fon G prowkor e 42

ot thar 4

Interpret multiplication of fractions as scaling 5.NF.B.5

Solve addition word problems involving fractions 5.NF.A.2

[
NNNN W

Compare decimals 5.NBT.A.3.b
Divide multi-digit numbers 5.NBT.B.6
Represent multiplication of fractions and whole ~ 5.NF.B.4
numbers
6 2 Divide decimals 5.NBT.B.7
7 2 Subtract fractions 5.NF.A1
8 2 Multiply decimals 5.NBT.B.7
9 2 Add decimals 5.NBT.B.7
10 2 Use area models to multiply 5.NBT.B.5
1 2 Solve volume word problems 5.MD.C.5 95 Pl nt ROMON 7S COMOATacH Suel
723 Interpret multiplication of fractions as scaling 5.NF.B.5
13 2 Solve addition word problems involving fractions 5.NF.A.2
1% 2 Solve division word problems involving decimals 5.NBT.B.7 Di »,,
15 2 Round decimals 5.NBT.A.4 R
16a 2 Use partial products to multiply 5.NBT.B.5
16b 2 Multiply multi-digit numbers 5.NBT.B.5
78 Use place-value patterns to divide decimals 5.NBT.B.7 7
18 2 Represent subtraction of decimals 5.NBT.B.7 VWhee numibar goe 11 the bex i makd tho auation B
19 2 Solve division word problems 5.NBT.B.6 20
202 Solve multiplication word problems involving 5.NF.B.6 8. Which figure best recresents — X 3

‘I
21a2 Represent subtraction of fractions 5.NF.A1
21b 2 Subtract fractions 5.NF.A1 I]] I:D I:|':|
© "W
d

Assign the digital Benchmark Assessment to students or downloa
and print PDFs from the Digital Teacher Center.

Beochmark Assessment A ; 8 ;I
¥ D, ¥y
| s al |

126D Benchmark Assessment 3
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UNIT 11 PLANNER

Divide Fractions

PACING: 10 days

LESSON

MATH OBJECTIVE

LANGUAGE OBJECTIVE

Unit Opener oniTes Number Strings Students use patterns to divide with fractions.

SOCIAL AND EMOTIONAL
LEARNING OBJECTIVE

11

11-2  Solve Problems
Involving Division

11-3  Represent Division
of Whole Numbers by
Unit Fractions

11-4  Divide Whole Numbers by
Unit Fractions

11-5  Represent Division of Unit
Fractions by Non-Zero
Whole Numbers

11-6  Divide Unit Fractions by

Relate Fractions to Division Students represent the quotient to
a division equation as a fraction or

mixed number.

Students determine whether a
quotient should be written with a

remainder or as a mixed number.

Students use representations
to divide whole numbers by
unit fractions.

Students use the meaning of
multiplication as equal groups
to divide whole numbers by
unit fractions.

Students use representations to
divide unit fractions by non-zero
whole numbers.

Students extend their

Non-Zero Whole Numbers understanding that dividing by a

whole is the same as multiplying by

a unit fraction to divide unit
fractions by whole numbers.

Students talk about relating
fractions to division with the
gerund using.

Students discuss whether a quotient
should be written with a remainder
or as a mixed number using apply.

Students talk about using
representations to divide whole
numbers by unit fractions using can
and should.

Students discuss if a calculated
quotient is correct using a related
multiplication equation using
should, might, and could.

Students explain how to use
representations to divide unit
fractions by non-zero whole
numbers using similar and related.

Students explain if a calculated
quotient is correct using different
and related.

Students discuss and
practice positive strategies for
managing emotional reactions
to stressful situations.

Students exercise creativity by
solving a problem using more
than one approach.

Students collaborate with peers
to solve a mathematical problem.

Students identify and
use mathematical tools to
organize work.

Students determine the
representations and analyses
necessary to make informed
decisions when engaging in
mathematical practices.

Students demonstrate
self-awareness of personal
strengths and areas of challenge
in mathematics.

Math Probe Which Expressions Represent the SituationBtudents choose expressions that can be used to solve problems involving division and fractions.

11-7  Solve Problems
Involving Fractions

Students solve word problems
involving division of fractions
using strategies such as using
fraction models.

Students discuss solving word
problems involving division of
fractions using different strategies,
using another way.

Students advocate for their
mathematical problem solving
and adjust their understanding
based on constructive feedback.

Unit Review
Fluency Practice

Unit Assessment
Performance Task

127A Unit 11 - Divide Fractions



FOCUS QUESTION:

LESSON KEY VOCABULARY MATERIALS TO GATHER RIGOR FOCUS STANDARD
Math Terms Academic Terms

111 denominator prove - fraction circles Conceptual 5.NF.B.3
dividend reflect « number cubes Understanding,
divisor Application
numerator
quotient

1-2 mixed number analyze « number cards Application 5.NF.B.3
quotient reflect « Problem-Solving Tool
remainder Teaching Resource

1-3 division evaluate « fraction circles Conceptual 5.NF.B.7,
fraction model reflect « fraction tiles Understanding, ~ 5.NF.B.7.b
unit fraction - number cube Procedural Skill

& Fluency

1-4 dividend arguably « spinners Conceptual 5.NF.B.7,
division speculate « Unit Fractions & Whole Understanding, ~ 5.NF.B.7.b
divisor Numbers Teaching Procedural Skill
unit fraction Resource & Fluency

1-5 division analyze « Dividing Fractions Puzzle Conceptual 5.NF.B.7,
fraction model suggest Pieces Teaching Resource Understanding, ~ 5.NF.B.7.a
unit fraction Procedural Skill

& Fluency

1-6 dividend accurate « fraction circles Conceptual 5.NF.B7,
division evaluate « Unit Fractions and Whole Understanding, ~ 5.NF.B.7.a
divisor Numbers Teaching Procedural Skill
unit fraction Resource & Fluency

1-7 equation establish « Problem-Solving Tool Conceptual 5.NF.B.7,
unknown relevant Teaching Resource Understanding, ~ 5.NF.B.7.c
variable Procedural Skill

& Fluency,
Application

Unit Planner 1278



Unit Overview

Focus

Divide Fractions

This unit builds on earlier work with division and fractions to establish that
a fraction describes an indicated division. Students divide fractions, limited
to division of a whole number by a unit fraction and division of a unit
fraction by a non-zero whole number. They explore situations involving
equal sharing division and equal grouping division. Students use models
to help determine quotients. Formal procedures for dividing fractions and
mixed numbers are developed in Grade 6. In making connections between
division and fractions, students write equations with fractions to describe
division situations.

They observe patterns, but some still have difficulty comprehending how a
quotient can be greater than the dividend. The use of simple models
illustrates how dividing a whole number (the dividend) by a unit fraction
(the divisor) involves finding the number of small pieces that fit into a
larger piece (the whole). In such situations, the number of little pieces that
fit in is greater than the dividend. A common misconception is that
students may interpret a problem such as 8 + 78 8 being equally
divided into 4 parts. To verify their results, students can use the
relationship between multiplication and division to check their answers.
Students use different representations when they find the quotient of a

unit fraction divided by a whole number in equal-sharing situations.

Coherence

What Students Have Learned \I What Students Are Learning
« Students used the four operations to solve
word problems. (Grade 4) \

« Students interpreted a multiplication equation \ Students divide unit fractions by whole
as a comparison. (Grade 4) numbers and whole numbers by unit fractions.

'.I What Students Will Learn

|'| - Students interpret a fraction as division of the '.I - Students use ratio language to describe a ratio
numerator by the denominator. . relationship between two quantities. (Grade 6)

|« Students understand the concept of a
. unit rate and describe a ratio relationship.

)
« Students multiplied or divided to solve word Students divide a unit fraction by a non-zero | (Grade 6)
problems. (Grade 4) - whole number. |- Students compute quotients of fractions.
« Students multiplied a fraction by a whole |« Students divide a whole number by a . (Grade 6)
number. (Grade 4) unit fraction. | « Students solve word problems involving
-« Students solve real-world problems involving | division of fractions. (Grade 6)
¢ division with unit fractions and whole numbers. |I
|,' |
Rigor
Conceptual Understanding Procedural Skill & Fluency Application

Students develop understanding of
« fractions as division of the numerator by
the denominator;

« dividing unit fractions by non-zero
whole numbers;
« dividing whole numbers by unit fractions.

127C Unit 11 - Divide Fractions

Students build proficiency with
« dividing unit fractions by non-zero
whole numbers;

« dividing whole numbers by unit fractions.

Students apply their knowledge of

« dividing unit fractions by non-zero whole
numbers and whole number by unit fractions
to solve real-world problems.



E@ Effective Teaching Practices

Implement Tasks That Promote Reasoning and Problem Solving

This unit presents opportunities for students to use reasoning to make sense
of quantities and operations. The lessons present division with unit fractions
in a concrete, visual way, encouraging analysis and deep understanding.

As you progress through the lessons, make sure that students look closely
at the visual models and fully understand what they represent. When
dividing, ask students to explain how the visual representation shows the
equal-sharing process throughout each step.

This in-depth and repeated analysis gives students the best chance of taking
meaning from the step-by-step representations as they are developed, and
to transfer their understanding as they make their own visual models.

To promote reasoning, provide problems that students have already completed.

7= Math Practices and Processes

When a problem presents itself where the solution strategy is dividing a
whole number by a fraction, ask students to predict how the quotient will
be affected by dividing a larger or smaller whole number by the same unit
fraction. Similarly, have them predict how the quotient will be affected if
the same whole number is divided by a larger or smaller unit fraction.

When students develop their own representations, ask them to explain the
reasoning behind each step. Have students discuss representations and
solutions with partners, small groups, and the full class to provide varied
levels of independence and style of explanation. Explaining their own
reasoning helps solidify students’ awareness of their own strategies and helps
them discover any gaps in their understanding of concepts and procedures.

As students solve problems and explain their reasoning, encourage them
to share differences in how they perceive problems and representations.

Look for and Express Regularity in Repeated Reasoning

Encourage students to take note of how their solution to one problem
relates to the next problem. Students should notice, for example, that each
time they divide a unit fraction by a non-zero whole number, they can
predict how the visual representation will look and that the quotient will be
less than the dividend. On the other hand, each time they divide a whole

number by a unit fraction (other than by }), the quotient will be greater
than the dividend.

Throughout the unit, students express regularity in repeated reasoning
when they apply to fractions the do-undo relationship between division
and multiplication that they have used with whole numbers. They write a
related multiplication equation for a division equation, knowing that the
related equation expresses the same relationship by using the numbers
from the same fact family.

Social and Emotional Learning

Self-Management — Manage Stress (Lesson 11-1): Students who can
regulate their stress are resilient and better prepared for academic success.
Self-Awareness — Recognize Strengths (Lesson 11-2): When students
recognize their own strengths, they can see themselves as resourceful and
may be more willing to attempt to problem solve and help others.

Social Awareness — Respect Others (Lesson 11-3): When students are
respectful of one another, they strengthen their class community.
Self-Management — Organizational Skills (Lesson 11-4): Organizing
information and work can help students work through challenging
mathematical tasks.

Provide consistent opportunities for students to build their reasoning skills.

Some suggestions include:

« Students in pairs examine two problems that both require dividing a fraction
by a non-zero whole number. Each partner represents the problem visually
and writes an equation. Then, partners explain their reasoning to one another.

« Students in pairs examine these two problems: one dividing a unit
fraction by a non-zero whole number; the other dividing the same whole
number by the same unit fraction. Each partner represents the problem
visually and with an equation, and then partners discuss any patterns
that they notice.

- Students show division with a fraction using fraction tiles. Then,
individual students represent the same division using another
representation. Students explain how their representations are the same
and how they are different.

Responsible Decision-Making - Evaluate (Lesson 11-5): When students
evaluate their own logic and reasoning, they can develop understanding
that helps them make informed decisions.

Self-Awareness — Accurate Self-Perception (Lesson 11-6): Having
accurate self-perception allows students to determine areas of strength as
well as areas in which they need to focus and practice.

Rel hip Skills — C: ication (Lesson 11-7): Students who can
communicate effectively are more likely to build strong relationships and
contribute to a positive classroom culture.

Unit Overview 127D



Unit Overview

0 Language of Math

Vocabulary
Students will be using these key terms in this unit:

- Denominator (Lesson 11-1): Students were introduced to this term in
Grade 3. Emphasize that the denominator tells the number by which the
whole has been divided into equal parts.

« Dividend (Lesson 11-1): Students were also introduced to this term with
of division of whole numbers. Encourage them to use division
terminology consistently and discuss the meaning of each word.

« Divisor (Lesson 11-1): Students were also introduced to this term with
division. Encourage them to notice the action meaning of divisor; the -or
ending indicates that this word applies to the active part of an equation,
the number doing the dividing.

« Numerator (Lesson 11-1): Students were also introduced to this term in
Grade 3. Emphasize that the numerator tells how many fractional parts
are under consideration.

« Quotient (Lesson 11-1): Students were also introduced to this term with
division. Help students remember which term is the quotient— mention
that the dividend and divisor, the two “D words,” are on one side of the
equation; the quotient is on the other side.

¥ Math Language Development

A Focus on Fraction and Division Vocabulary
Throughout this unit, students will use many mathematical terms with
which they should already be familiar.

Emphasize terminology in the context of division with fractions. Although

students are familiar with terms such as quotient and numerator, encourage
them to use those terms consistently as they work with division and fractions.

The idea that the quotient for a division problem can be a fraction may be
new to many students.

Encourage students to use language such as % means 3 divided by 4 or 3
divided into 4 equal groups to promote the connection.

Many students believe that division means “to make smaller.” Although
dividing a unit fraction by a whole number (greater than 1) “makes smaller”

because the unit fraction is split into equal groups, emphasize that dividing
a whole number (greater than 1) by a unit

BB English Language Learner

In this unit, students are provided with a number of scaffolds to support their
comprehension of the language used to present and explain strategies related
to dividing fractions. Because many of the words (pour, faces) and phrases
(full sheets, 5-foot board, serving size, share among, can be rewritten) used in
this unit could prove challenging to ELs, they are supported in understanding
and using them so that the instruction is more accessible.

127E Unit 11 - Divide Fractions

fraction (less than 1) results in a quotient that is greater than the whole
number because we are finding how many copies of the unit fraction are
needed to make the whole number.

Some suggestions include:

« Have pairs write a division equation and make a drawing showing objects
represented by the division. Have students label the equation and drawing
with the terms dividend, divisor, and quotient. Have them write a related
multiplication equation, labeling the factors and the product.

« Have students write a division problem such as 3 < 4 (where the
dividend is less than the divisor). Then have them draw a representation
to show the quotient as the fraction. Have students make connections
between the dividend 3 and the numerator 3, and between the divisor 4
and the denominator 4. Repeat with a division problem where the
dividend is greater than the divisor.

Lesson 11-1 - pour

Lesson 11-2 — full sheets

Lesson 11-3 — 5-foot board

Lesson 11-4 — serving size

Lesson 11-5 — share among equally
Lesson 11-6 — can be rewritten

Lesson 11-7 - faces



Unit Routines

Number Routines

The number routines found at the beginning of each
lesson help students build number sense and operational fluency. They
also help students develop the thinking habits of mind that are important
for proficient doers of math.

Greater Than or Less Than

Purpose: Build proficiency with number and place value sense.
Overview: Students use mental math to estimate or evaluate the value of
given expressions and then compare the value of the expressions to a
target benchmark number. Students share their solutions and thinking.

Where Does It Go?
Purpose: Build estimating skills using benchmarks.

Overview: Students place a target number on number lines with different
endpoints and justify their placement.

About How Much?

Purpose: Build estimating skills.

Overview: Students estimate the value of expressions (with operations)
shown, explaining their strategies and thinking. The teacher records
students’ estimates, then reveals the value of the expression. Students
analyze the estimates and discuss which are closest to the actual value of
the expression.

What’s Another Way to Write It?

Purpose: Build flexibility with number sense and mental math operations.
Overview: Given a number, students generate expressions using
operations that, when evaluated, have the same value as the number.The
teacher records expressions as students share. Students then look for
relationships amongst the expressions.

E Sense-Making Routines

« Is it always true? (Lesson 11-6) Students think about the meanings of
multiplication and division and determine whether the relationship is
unique or holds for every situation.

« Notice & Wonder: How are they the same? How are they different?
(Lesson 11-7) Students think about whether the context of the problem
can be represented by a whole number divided by a whole number,
whole number divided by a fraction, or a fraction divided by a non-zero
whole number.

Math Language Routines

The Mathematical Language Routines used in this unit give teachers a
structured, yet adaptable format for amplifying and developing students’
social and academic language. For more information on the Math
Language Routines, see the Appendix.

« Lesson 11-1: Students participate in MLR7: Compare and Connect so that
students’ oral and written output can be fostered as they compare
different ways to solve and represent division problems.

« Lesson 11-2: Students participate in MLR1: Stronger and Clearer Each
Time so that they have a structured and interactive opportunity to revise
and refine their ideas while representing and solving division problems.

« Lesson 11-3: Students participate in MLR2: Collect and Display so that
students’ oral words and phrases can be captured into a stable,
collective reference as they discuss dividing whole numbers by
unit fractions.

« Notice & Wonder: What do you notice? What do you wonder?
(Lessons 11-1, 11-3, 11-4) In Lesson 11-1, students notice a whole being broken
into parts to make equal shares. In Lesson 11-3, students connect division of
whole numbers by unit fractions to real-world situations. In Lesson 11-4,
students think about grouping fractional parts to make wholes.

« Numberless Word Problem (Lesson 11-2) Students are presented with
a problem that would involve division if it had numbers. Students then
consider a solution strategy and what numbers could be in the problem.

« Which doesn’t belong? (Lesson 11-5) Students explore unit fractions
being partitioned into equal parts.

« Lesson 11-4: Students participate in MLR8: Discussion Supports so that
students’ meta-awareness can be fostered as they discuss what they
know in order to divide whole numbers by unit fractions.

« Lesson 11-5: Students participate in MLR3: Critique, Correct, and Clarify
so that they have an opportunity to analyze, reflect on, and develop a
piece of mathematical writing pertaining to dividing unit fractions by
non-zero whole numbers that is not their own.

« Lesson 11-7: Students participate in MLR5: Co-Craft Questions and
Problems so that they can produce the language of mathematical
questions related to dividing fractions.

Unit Routines 127F



Readiness Diagnostic

Una 1

How Ready Am 1?

10. Which is the product of X 32
a3

e
e i i

R e

1276 Unit 11 - Divide Fractions

Administer the Readiness Diagnostic to determine your students’
readiness for this unit.

Targeted Intervention
@ Use Guided Support intervention lessons available in the Digital
Teacher Center to provide targeted intervention.

Item Analysis

Skill Guided Support Standard
Intervention Lesson

Understand fractions as Understand Unit 3.NF.A1
equal groups Fractions
2 1 Represent whole Fractions with 3.NFA3.c
numbers as fractions Numerators Greater
Than1
3 2 Interpret remainders Interpret Remainders  4.0A.A.3
in Word Problems
4 1 Change fractions to Decompose 4NFB.3
mixed numbers Fractions into Sums
5 1 Change mixed numbers Decompose 4.NF.B.3
to fractions Fractions into Sums

6 1 Multiply fractions by
whole numbers

Unit Fraction By Whole 4.NF.B.4.b
Number (Models)
Fraction by Whole 4NFB.4.b
Number (Models)
Fraction by Whole 4.NF.B.4.b
Number (Models)

7 1 Multiply fractions by
whole numbers

8 1 Multiply fractions by
whole numbers

9 1 Multiply fractions by Multiply Two 5.NF.B.4
fractions Fractions

1 | Multiply fractions by Multiply Two 5.NF.B.4
fractions Fractions

@

Assign the digital Readiness Diagnostic to students or download
and print PDFs from the Digital Teacher Center.

Course Diagnostic

= o
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Unit Opener

Focus Question
Introduce the Focus Question: How can [ divide fractions?
Ask students to think about what they know about dividing fractions.

- What does it mean to divide?
- What do you know about fractions?

Remind students that at the end of the unit, they will reflect back on what
they learned.

™ Family Letter

Each letter presents an overview of the math in the unit and home
activities to support student learning.

STEM in Action

Videos

Students can watch the two STEM videos.

STEM Career: Robotics Engineer Antonio about his aspirations to be
robotics engineer.

Antonio Divides Fractions Students watch to see how Antonio uses
division of a whole number by a unit fraction to determine how long a
robot’s batteries will last.

a STEM Project Card

Students can complete the STEM project during their workstation time.

{3 STEM Adventure

Students can complete the STEM adventure during their workstation time.

Divide Fractions

Focus Guestion
How can | divide tractions?

Antonio Divides Fractions

Unit Opener

127
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Unit Opener

v Ignite!
IGNITE!

Narmo Number Strings

Number Strings Students analyze number strings to set the stage for learning how to

Find tre s Par divide with unit fractions.
Winat da you netice abo

drvidonts, dIvVisors, and quotients?

Pae1 Part2 1. Mention that a number string is a set of related math problems. Direct
wBtE=_1 s %+2=_8 students to Part 1on the Student Edition page.
A W 2. Have students study the answers for patterns.
) i « What do you notice about the dividends, divisors, and quotients in
cBtim_@ e 443m 2 problems a—d?
3. Now ask students to examine problem e in Part 1.

o 81=_8 4 2%2=_1 «Whyis  the divisor in problem e?
et e 08 s % « Describe a strategy to solve problem e.
g 1 4 4. Have students use the patterns they discovered in the number string
LB+ 8 = 32 tfezm 4 to solve problems f and g. As needed, assist students.
e a k3 5. Explore a common misconception about division.
g B+ B = 64 g _4 +i=_38 L . . .
« When you divide, do you think that the quotient will always be less
k % =i Tja' than or equal to the dividend? Explain.
« How do the quotients in problems e-g of Part 1 compare to
their dividends?
e | 1 1 | 1 1 « Why do you suppose the quotients in problems e—g are each
| ':,__ : 2 : : i greater than their dividend, 8?

o

Have students use the ruler at the bottom of the page to consider the
problem 5 + %

A gl - Wusber St

« Do you think the quotient for 5 + %will be greater than 5? Use the

ruler to help you find how many%-inch segments fit into 5.

~

Have students complete Part 2, problems a—d. Then ask students to

look for patterns.

» What do you notice about the divisors, dividends, and quotients in
problems a—d?

[

. Ask students to complete the rest of Part 2.
« Use the patterns you have discovered to solve problems e-h. How
is problem e different from the problems a—d?

128 Unit 11 - Divide Fractions
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Unit Resources At-A-Clance

Workstations

Reveal Math offers rich and varied resources that teachers can use to differentiate and enrich
students” instructional experiences with the unit content. The table presents an overview of the
resources available for the unit with recommendations for when to use.

e
Description
Lesson

Game Station Students build proficiency with the division of
fractions and whole numbers.
« Fractions as Division Four in a Row 11
§ « Fractions as Division Four in a Row 12
] « Represent Division of Whole Numbers by Unit 13
ﬁ Fractions Concentration
E - Dividing Whole Numbers by Unit Fractions Bingo 11-4
o « Fraction Division Match, Concentration, and 11-5
Showdown
« Fraction Division Bingo 11-6
« Dividing Fractions Race 17
Digital Game Dino Dig Students practice multiplying using 11

area models.
I.|. .‘_.'

Have students complete at least one of the Use It! activities for this unit.

Digital Station

STEM Project Card ~ How Fast Is Your Robot? Students create a robot 11-4

and measure the distance it travels. They experiment

with techniques to increase the distance and speed.
s
g Connection Card Potluck with a Twist Students use whole numbers, ~ 11-7
5 fractions, and division to create a 14-dish menu for
;"3 a potluck.
3
¥l Real World Card Can You Hear Me? Students compare and contrast 111

. face-to-face and online communication.

Additional Resources

Use the resources below to provide
additional support for this unit.

Vocabulary

Use the vocabulary cards to help students learn
the vocabulary in this unit. Encourage students
to write their own definitions of the key terms on
the front side of the card.

dividend

Foldables
Use the unit foldables with Lessons 11-3
and 11-5.

Spiral Review

Students can complete the Spiral Review at any
point during the unit as either a paper-and-
pencil or digital activity.

1M1 5.NF.B.6
11-2 5.NF.B.4
11-3 5.NF.B.5
11-4 5.NF.B.3
11-5 5.MD.C.5
11-6 5.NF.B.7
11-7 5.NF.A1

Unit Resources At-A-Glance 128A
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LESSON 111

Relate Fractions to Division

Learning Targets Vocabulary

« | can represent the quotient of a division equation as a fraction or mixed number. Math Terms  Academic Terms
« | can explain why the quotient of a division equation can always be expressed as a fraction. denominator prove
« | can explain why division of whole numbers can be written as a multiplication expression. dividend reflect
divisor
numerator
Standards - Major & Supporting ® Additional quotient

Content

<»5.NF.B.3 Interpret a fraction as division of the numerator by the denominator (—Z =a+ t) Solve word m

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.

Math Practices and Processes

MPP Model with mathematics.

Focus
Content Objectives

« Students represent the quotient
to a division equation as a
fraction or mixed number.

« Students explain why the
quotient of a division equation
can be expressed as a fraction.

« Students explain why division of
whole numbers can be written as
a multiplication expression.

Coherence
Previous

« Students interpreted a
multiplication expression as a
comparison (Grade 4).

« Students divided decimals to
hundredths (Unit 8).

Rigor

Conceptual Understanding

« Students build on their
understanding of fractions
as another way to write a
division expression.

129A

Language Objectives

« Students discuss relating
fractions to division with the
gerund using.

« To support sense-making, ELs
participate in MLR7: Compare
and Connect.

Now

|« Students extend their

understanding of fractions to
understand fractions as division.

Procedural Skill & Fluency

« Students build proficiency with
division of whole numbers that
result by dividing the numerator
by the denominator.

Procedural Skill & Fluency is not
a specific element of rigor for
this standard.

Unit 11 - Divide Fractions

SEL Objective

« Students discuss and
practice positive strategies for
managing emotional reactions
to stressful situations.

| Next
| « Students solve word problems
and determine how the quotient
should be written (Unit 11).

|« Students understand the
concept of a unit rate (Grade 6).

Application

« Students solve problems
involving division of whole
numbers that result in a
quotient that is a fraction or
mixed number.

The materials may be for any part
of the lesson.

- fraction circles

- number cubes

Number Routine @

Greater Than or
Less Than gs-7mn

Students build number

sense as they determine whether
estimated sums of fractions are greater
than or less than a benchmark.

Remind students that this is a mental
activity, and that exact sums are
not needed.
These prompts encourage students to
talk about their reasoning:
« What do you notice about the
fractions in each expression?
« What is the same and different about
the two expressions?

« What strategy did you use to
estimate the size of each fraction and
of each sum?

« How do you know if your estimate
is reasonable?



Launch @s7mn

Purpose Students explore how they can divide wholes into parts to
make equal shares.

Notice & Wonder™

« What do you notice?
« What do you wonder?

See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students discuss with partners if
they have ever experienced a situation like the one shown in the image.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of relating fractions to division and are
based on possible comments and questions that students may make
during the share out.

« Can the people share the sandwiches now? Why or why not?
« How do you think the people could share the sandwiches?

Math is... TEES S

« What are some ways you can avoid stress?

Self-Management: Manage Stress

After students have completed the Notice & Wonder routine, invite them to
share what may have caused them stress. For example, students may have
experienced stress if they did not understand a peer’s reasoning for
making equal parts or struggled with thinking about how to make equal
parts. Discuss ways students can avoid that stress in the future as well as
how they can manage or relieve it now. Strategies such as developing a
manageable plan, getting organized, taking breaks, and asking for help
can help students manage emotional reactions to stress.

Transition to Explore & Develop

Ask questions that get students thinking about the connections among
making equal shares, fractions, and division.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can relate division and fractions.

Sense-Making Routine ?

Lesson 1914
Relate Fractions to Division

Be Curious

What do you notice?
What do you wonder?

Math s Mandset
Wht are ame warys you €
wvord stress?

Lesson 11-1 - Relate Fractions to Division
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Explore & Develop ©@:omn

Learn
A farmer polss 5 galiand of wisled soually Into 4 bockots
How can amount of water i

A division squation can represent the probiom.

]
4 it Fourths
Zack buitket gate

& alion

Medeling 1
How £an & represartation help

Ench bucket wil have 15 Gaons of water

Another Wy Parttion rach gasan of water into

tacnsection || |
capresents | |7
4 gotan

sta=tun=l
a 4 Lack o feprasents

Ench buckiet will R £ qaisns of water Lor
Atacton £ musr ihe ume ma +
() Work Together
ks of Gats, Hi powes the ety eqguolly inga § bags.

of onts in each bag?

130 Unit 11 - Divide Fractions

© Pose the Problem

Pose Purposeful Questions
« What are you trying to determine?
« Do you need to know the capacity of the buckets? Why or why not?
« How can you figure out what operation to use?

© Develop the Math

Choose the option that best meets
your instructional goals.

~  Compare and Connect

Pair students and give them an equation to solve similar to

the one on the Learn page. Instruct one student to represent

by equal sharing and the other by partitioning. Then have /
them compare their strategies. Revisit this activity

throughout the lesson to help students build proficiency.

© Bring It Together

' Elicit and Use Evidence of Student Thinking

« How can you determine the quotient of whole numbers using
a fraction?

« How can you determine the quotient of whole numbers
using multiplication?

Key Takeaways
« A fraction % can be interpreted as meaning a <+ b.

« The quotient of a division equation can be represented as a fraction or
mixed number.

« Division of whole numbers is the same as multiplying by a unit fraction;
the denominator of the unit fraction is the same as the divisor.

Work Together

Students solve a problem involving division that can be written as a
fraction by interpreting division as a fraction, by partitioning, or by equal
shares. Have students attempt all 3 approaches.

W Common Error: Students may initially be confused as the amount they
are dividing is less than the amount they are dividing by. Remind them that
they can still write a division equation or fraction that is equal to a number
less than 1.

m Language of Math

Explain to students that division comes from the Latin word dividere, which
means “to force apart.” Students can use their knowledge of the word’s
origin to determine the meaning of other words that come from dividere,
such as divisive or individual.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore how to express a division equation involving whole
numbers using fraction circles and equations.

Materials: fraction tiles or fraction circles

Directions: Distribute a set of fraction tiles or circles to each pair of
students. Have students solve the Pose the Problem using any
strategy they choose.

Math is... TEETTEEN

« How can a representation help you understand this problem?
Students consider what a model tells them and assess how it will or
will not help them.

Support Productive Struggle
« How do you know which number to represent as the numerator?
« How do you know which number to represent as the denominator?
« What does the fraction tell you about how many gallons of water
are in each bucket?
« Are there other ways you could write the fraction?

Activity Debrief: Invite students to share the steps they took to
explore the problem and solution. Have students discuss and share
how their work is similar and different from each other’s work.
Facilitate a discussion to ensure students understand that any division
of whole numbers can be written as a fraction and vice versa. In
addition, they understand dividing by a whole number is the same as
multiplying by a unit fraction with the whole number as the
denominator.

!E’ English Learner Scaffolds

Entering/Emerging Ensure comprehension of
pour. Draw a picture of a person pouring water
into a glass and say, [She’s] pouring water.
Next, mime holding a cup and ask, Am /
pouring? Then mime pouring and ask, again
Am | pouring?

Developing/Expanding Ensure
comprehension of pour. Draw a picture of a
person pouring water into a glass and say,
[She’s] pouring water. Next, mime pouring and
ask, What am | doing?

Guided Exploration

Students explore how division of whole numbers can be related
to fractions.

Eﬂi Use and Connect Mathematical Representations
£ Have the students perform the equal sharing. Ask:

« If you put 1 gallon into each bucket, what do you notice?

« How can you share the remaining water?

- What fraction can you use to partition the remaining water?

- What is the total amount of water in each bucket?

4 Have the students perform the partitioning. Ask:
« Into how many equal parts should you partition each gallon of
water? How do you know?
« How can you represent the number of gallons in each bucket?
« How many one-fourths will be in each bucket?

« Think About It: How can you show 5 one-fourths using a
multiplication expression?

« Think About It: How is partitioning similar to equal sharing? How
is it different?

£ Have students think about the two representations of 5 < 4.
Ask:
« What equation was the result of the first representation?
« What equation was the result of the second representation?
« How are the equations the same? How are they different? What
conclusions can you draw?

Math is... PRI

« How can a representation help you understand this problem?
Students consider what a model tells them and assess how it will or
will not help them.

2. Develop the Math

A farmer pours 5 galions of water equaily into 4
buckets, How can you determine the amount
of water in each bucket?

How can you represent the problam?

Bridging/Reaching Instruct students to name
things that can be poured; for example, water,
milk, paint, sand, sugar, etc. Then, ask them to
categorize their items by liquid or solid; for
example, solids: sand, sugar, etc., and liquids:
water, milk, paint, etc. Allow students to look
items up in a dictionary, if desired.

Lesson 11-1 « Relate Fractions to Division
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Practice

Build Prodcedural Fluency from Conceptual
Understanding
Common Error: Exercises 2-7 Students may not pay attention to the
operation symbols in each equation and miss that some of the numbers are
being multiplied, not divided. Encourage them to pay attention to the symbols
and to think about how multiplication relates to division of whole numbers.

Item Analysis

1 2 Application

2-7 2 Procedural Skill and Fluency

8-10 2 Application

1-13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How is a fraction another way to write a division expression?
Ask students to share their reflections with their classmates.

Mindset

« What did you do to avoid stress today?
Students reflect on how they practiced self-management.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can represent the quotient of a division equation as a fraction or
mixed number.
« | can explain why the quotient of a division equation can always be
expressed as a fraction.

« | can explain why division of whole numbers can be written as a
multiplication expression.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

131-132 Unit 11 - Divide Fractions
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AsSsess @iomn

Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker =
femgocsn ——————sonaws [

1 1 Match division to fractions 5.NF.B.3

2 2 Relate fractions to division 5.NF.B.3

3 2 Relate fractions to division 5.NF.B.3 Litshoo 3

Exit Ticket
D Data Use students’ scores on the Exit Ticket to assign the o
differentiated resources available. When students complete the ¥ ';“"‘ ot ¢

Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the & or @ activities ~

20f3 Take Another Look or any of the & activities

1or fewer of 3 Small Group Intervention or any of the @ activities *

Key for Differentiation : or2d m,.;u:‘

3 s
@ Reinforce Understanding
3. Frieda has 2 apples 1o share among 3 people. How much apple

@ Build Proficiency aoes each parsan gat?

@ Extend Thinking 2 apple

Reflect On Your Learning

™ s
) utersiand
contused leaming

O O O
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132B

Reinforce Understanding

Roll It, Write It, Show It!

Give students one number cube and a partially completed
(1filled) equation frame. Students roll once to determine the
unknown divisor and the denominator to complete the equation
using fraction circles, if needed. If students have difficulty,
encourage them to think about the division sentences as
corresponding multiplication sentences. Repeat with additional
examples with 2 filled.

Take Another Look Lesson
Assign the interactive lesson
to reinforce targeted skills.

« Quotient Fractions (Models)

Differentiation Resource Book, p. 125

Unit 11 - Divide Fractions

Build Proficiency

Practice It! Game Station
Fractions as Division Four in a Row
Students practice solving fraction word
problems using division.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 125-126
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying using

area models.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 125-126

Extend Thinking

Use It! Application Station
Can You Hear Me? Students compare
and contrast face-to-face and online
communication.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 126

Lesson 11-1 « Relate Fractions to Division
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LESSON 11-2

Solve Problems Involving Division

Learning Target

« | can determine whether a quotient should be written with a remainder or as a mixed number.

Content

<»5.NF.B.3 Interpret a fraction as division of the numerator by the denominator (_a =a+ L) Solve word

Standards -« Major & Supporting #® Additional

b

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.

Math Practices and Processes
MPP Make sense of problems and persevere in solving them.

Focus

Content Objective

« Students determine whether a
quotient should be written with a
remainder or as a mixed number.

Coherence
Previous

« Students found whole-number
quotients and remainders with
up to four-digit dividends and
one-digit divisors (Grade 4).

« Students extended their
understanding of fractions to
understand fractions as division
(Unit 11).

Rigor
Conceptual Understanding
« Students build on their
understanding of division and
mixed numbers by determining

how they should write a quotient
for division problems.

133A

Language Objectives

« Students discuss whether a
quotient should be written with a
remainder or as a mixed number
using the verb apply.

« To support optimizing output,
ELs participate in MLR1: Stronger
and Clearer Each Time.

SEL Objective

- Students exercise creativity by
solving a problem using more
than one approach.

Now

.« Students solve word problems
and determine if the quotient
should be written with a
remainder or as a mixed
number based on the context
of the problem.

Procedural Skill & Fluency

« Students build their fluency with
division as they practice
strategies and skills for dividing
whole numbers.

Unit 11 - Divide Fractions

| Next

|« Students represent division of a
whole numbers by unit fractions
(Unit 11).

« Students understand the
concept of a unit rate
associated with a ratio and use
rate language in the context of
a ratio relationship (Grade 6).

Application

« Students apply their
understanding of division
to solve problems with
real-world contexts.

Application is not a specific
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
mixed number analyze

quotient reflect

remainder

The materials may be for any part
of the lesson.

- number cards

« Problem-Solving Tool Teaching
Resource

Number Routine @

What’s Another Way
to Write It? @ s-7mn

CIEREUENGS  Students build number

sense as they are given a number and
asked to write addition expressions

that are equivalent to the target fraction.

Students’ suggestions are recorded
for discussion.

These prompts encourage students to
talk about their reasoning:
« Explain your first step in writing
asum.

« Explain how two of your expressions

are related. What patterns do
you notice?

« How can we use S
expression to create a new
expression?

« If you wrote an expression with
more than two addends, what
was your thinking?



Launch @s7mn Sense-Making Routine ?

Purpose Students focus on the context of a problem to make sense of it.

esson 12

Numberless Word Problem Solve Problems Involving Division

« What math do you see in this problem?

See the Appendix for a full description of the sense-making routines.
o ) ) Be Curious
Teaching Tip You may want to have students write down their math do you sae In s problei?

own thoughts about the numberless word problem before beginning
) A Mr. Gomez gave groups the samo amount of 0aer. How many
a class discussion. sheets of paper i Mr. Gomez give 60ch group?

[ETP]

5% Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ understanding of how the context of a word
problem can impact the answer and are based on possible comments and
questions that students may make during the share out.

- What do you need to know to be able to solve this problem?
« What are some possible results of how the sheets are handed out?

Y indset |

« How can your strengths in other areas help you in math?

‘ Self-Awareness: Recognize Strengths

As students work through the Numberless Word Problem routine, encourage
students to recognize their own strengths. As a result, they can see
themselves as resourceful and may be more willing to attempt to problem
solve and help others. As a class, discuss some student strengths and how
they helped work through the routine.

Transition to Explore & Develop

Ask questions that get students thinking about how the answer to a
division problem can depend on when things can be divided equally and
when they cannot.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we need to consider the context of a division
problem to find the answer.

Lesson 11-2 « Solve Problems Involving Division 133
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© Pose the Problem

Pose Purposeful Questions
« What are you trying to find?
- What are some strategies you know to divide whole numbers?

© Develop the Math

Choose the option that best meets
your instructional goals.

=% Stronger and Clearer Each Time

Pair students and have them work on a problem like the

problem on the Learn page. Have them individually write

about how to solve the problem. Then have them share /
their writing with their partner and fix mistakes. Revisit the

routine throughout the lesson for reinforcement.

Bring It Together

TF ! Elicit and Use Evidence of Student Thinking
« When would you write a quotient with a remainder?
« When would you write a quotient as a mixed number?

Key Takeaway
« When solving division word problems, it is important to consider the
context and/or unit to determine whether the quotient should be
written with a remainder or as a mixed number.

Work Together

Students solve a division word problem and determine if they need to
write the quotient with a remainder or as a mixed number.

& Common Error: Students may think that they should write the
quotient both ways, as theysaw in the Pose the Problem. Remind students
to pay attention to the context of the problem and provide the answer that
is appropriate for the context.

' Language of Math
Remind students that the remainder is the number that is “remaining” after
they have shared equally.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore how the context of a word problem impacts
the quotient.

Materials: Problem-Solving Tool Teaching Resource

Directions: Provide copies of the Problem-Solving Tool Teaching

Resource. Have students work together to solve the Pose the Problem.

Support Productive Struggle

« How do you know which operation to use?

- What strategies do you know for solving a division problem?

« If there is a remainder, how does that remainder apply to the
context of the problem?

« What happens if Mr. Gomez only wants to give out full sheets
of paper?

« What happens if Mr. Gomez does not want any leftover paper
and gives out partial sheets of paper to the students?

Y tRerseverance |

« Why are you not finished with a problem after you have found
the remainder?
Students explain that they are not
finished until they interpret the ey
remainder in the context of the problem.

Activity Debrief: Invite students to
share their findings with others.
Encourage students to think about
how their solution applies to the
context of the problem.

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

!3!-- English Learner Scaffolds

Entering/Emerging Ensure understanding of full
sheets. Hand out two full sheets of lined paper or
white printer paper. Say, These are full sheets.
Then, ask students to cut one of their sheets.
Using one student’s half sheets, hold both halves
up. Say, These are half sheets. Show students
two sheets of construction paper, one full and
one cut in half. Ask, Which is a full sheet? Allow
pointing.

Developing/Expanding Ensure understanding of
full sheets. Hand out two full sheets of lined paper
or white printer paper. Say, These are full sheets.
Then, ask students to cut one of their sheets.
Using one student’s half sheets, hold both halves
up. Say, These are half sheets. Pick up a sheet of
construction paper. Hold it up and ask, What is
this? Expect at least a full sheet as the answer.

Guided Exploration

Students explore how they can use the contextof a word problem
to know whether to write the quotient with a remainder or as a
mixed number.

Facilitate Meaningful Mathematical Discourse
54 Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

« Think About It: What strategy would you use to solve
500 + 12 = p? Explain why.

@ Have the students estimate the solution. Ask:
« What compatible numbers will you use to estimate the
solution? Why?
« How will basic facts and place-value patterns help you estimate
the solution?

3 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« Think About It: Why can’t Mr. Gomez share the remaining
8 full sheets?

@ Have the students discuss their understanding of how the
context of a division problem affects how to write the quotient. Have
students share and compare their ideas. Make sure they ask useful
questions that improve each other’s ideas. Ask:
« How does the context help you determine whether the quotient
should be written with a remainder or whether the quotient
should be written as a mixed number?

I:!:H“merseverance [

- Why are you not finished with a problem after you have found
the remainder?
Students explain that they are not finished until they interpret the
remainder in the context of the problem.

Bridging/Reaching Ask students to
show you full sheets of paper that they
have in their desks (i.e. notebook paper,
loose-leaf, etc.). Then, have them
concentrate on both full and sheet and
think of other words they may know that
mean the same; for example, full: entire,
whole, uncut; sheet: page, piece of
paper. Allow students to use a
dictionary, if desired.

Lesson 11-2 « Solve Problems Involving Division 134A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 4-7 Students may think that they cannot
answer the question without knowing the exact amounts being divided.
Remind students to think only about the context, and whether something
can be divided into fractional units or not.

Item Analysis

1-3 2 Application

4-7 2 Conceptual Understanding

8-1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

« How do you know if a quotient should be written with a remainder or
as a mixed number?

Ask students to share their reflections with their classmates.

Mindset

« How have your strengths in other areas helped you in math?
Students reflect on how they practiced self-awareness.

Learning Target
Ask students to reflect on the Learning Target of the lesson.

« | can determine whether a quotient should be written with a
remainder or as a mixed number.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

135-136 Unit 11 - Divide Fractions
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Comdocsq ————————Jsunaws |

1 2 Interpret remainders in division 5.NF.B.7
2 2 Interpret remainders in division 5.NF.B.7
3 2 Interpret remainders in division 5.NF.B.7 Lineon. 62
= Exit Ticket
4 2 Interpret remainders in division 5.NF.B.7
Name
@ Data Use students’ scores on the Exit Ticket to assign the mﬂm’: 2o 2ok aragco b

differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Aumbor of Mk (st week: Sho walked

Exit Ticket Recommendations

If students score Then have students do

40of4 Additional Practice or any of the @ or @ activities
3of4 Take Another Look or any of the ® activities
2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding ’
@ Build Proficiency b
@ Extend Thinking

9 % fluid ounces

Reflect On Your Learning

1 o teach

0 Assssament Feowce ook

Lesson 11-2 « Solve Problems Involving Division 136A
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136B

Reinforce Understanding

It’s a Problem

Work with students in pairs. Students pick two number cards

and write a division equation with the greater number as the
dividend and the lesser number as the divisor. One student comes
up with a context for the problem, and the other student should
solve the problem. If students have difficulty determining the
context, ask the questions “What unit will this be measured in?”
and “Would that unit make sense as a mixed number?”

Take Another Look Lesson

Assign the interactive lesson
to reinforce targeted skills.

« Quotient Fractions
(Word Problems)

Differentiation Resource Book, p. 127

Unit 11 - Divide Fractions

Build Proficiency

Practice It! Game Station
Fractions as Division Four In a Row
Students practice solving fraction word
problems using division.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 127-128
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying using

area models.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 127-128

Extend Thinking

Use It! Application Station
How Fast Is Your Robot? Students create

a robot and measure the distance it travels.
They experiment with techniques to increase
the distance and speed. The content of this
card has concepts covered later in Lesson
11-4. You may want to assign this card to
students ready to explore content covered
later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 128

Lesson 11-2 « Solve Problems Involving Division
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LESSON 11-3

Represent Division of Whole Numbers by
Unit Fractions

Vocabulary

Learning Target

« | can use a representation to divide whole numbers by unit fractions. Math Terms  Academic Terms
division evaluate
fraction model reflect

Standards - Major # Supporting ® Additional

Content
<»5.NF.B.7 Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions.

unit fraction

© 5.NF.B.7.b Interpret division of a whole number by a unit fraction, and compute such quotients.

For example, create a story context for 4 + 3

5

and use a visual fraction model to show the quotient.

Use the relationship between multiplication and division to explain that 4 <+ % = 20 because

1_
20 X =4

Math Practices and Processes

MPP Model with mathematics.

Focus
Content Objective

« Students use representations
to divide whole numbers by
unit fractions.

Coherence
Previous

« Students multiplied fractions by
whole numbers (Grade 4).

« Students solved word problems

and determined how to write the

quotient (Unit 11).

Rigor

C |

Language Objectives

« Students talk about using
representation to divide whole
numbers by unit fractions using
can and should.

« To support sense-making,
ELs participate in MLR2: Collect
and Display.

| Now

« Students represent division of

whole numbers by unit fractions.

| Procedural Skill & Fluency

« Students build their
understanding of division of
whole numbers by unit fractions
as they relate the concept to
different representations.

137A

« Students build their fluency with
multiplication and division as

they develop strategies and skills

for dividing whole numbers by
unit fractions.

Unit 11 - Divide Fractions

SEL Objective

« Students collaborate with
peers to solve a
mathematical problem.

| Next

« Students use the relationship of
multiplication and division to
divide whole numbers by unit
fractions (Unit 11).

« Students divide fractions by
fractions and understand rate
and ratio concepts (Grade 6).

| Application

« Students apply their
understanding of division to
solve problems with real-world
contexts.

Application is not a specific
element of rigor for this standard.

The materials may be for any part
of the lesson.

« fraction circles
« fraction tiles
« number cube

Number Routine @

What’s Another Way
to Write It? @s7mn

Students build number
sense as they write subtraction
expressions to represent a given
difference expressed as a fraction.

These prompts encourage students to
talk about their reasoning:
« How can you use your
understanding of inverse
relationships to find two expressions
within the same fact family?

« What is another way to write an
expression thought about it in a
different way?

« Is it necessary for all of the numbers
used to have the same denominator?
Explain.



Launch @smn Sense-Making Ro

Purpose Students connect division of whole numbers by unit fractions to
real-world situations.

Represent Division of Whole

Notice & Wonder Numbers by Unit Fractions
« What do you notice?
« What do you wonder? Be Curious

See the Appendix for a full description of the sense-making routines. What do you notice?

What do you wonder?
Teaching Tip You may want to have students share their ideas and
questions with a partner before discussing with the class as a whole.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of how they can represent dividing a
whole number by a unit fraction and are based on possible comments and
questions that students may make during the share out.

« What wholes do you see? Explain.
« What parts do you see? Explain.

eI indset |

« What behaviors show respect towards someone?

Social Awareness: Respect Others Whot benav.ors Show resgect
As students work through the Notice & Wonder routine, invite them to be SHVE SN
conscious of being respectful of their peers by listening to them, accepting
the value of their ideas, and being willing to be either a leader or allowing
others to lead. When students are respectful of one another, they
strengthen their class community.

Transition to Explore & Develop

Ask questions that get students thinking about how they could represent
dividing a whole number by a unit fraction.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use representations to divide whole
numbers by unit fractions.

Lesson 11-3 « Represent Division of Whole Numbers by Unit Fractions 137
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© Pose the Problem

1 LR
* Collect and Display

As students discuss the questions, record relevant words and phrases they

may use such as fraction model, represent, and partition. Display the words for

student reference. Use the student-generated expressions to help students
make connections between student language and math vocabulary.

' Pose Purposeful Questions
« What are some ways you can explain what 6 <+ 2 means?
« What strategies have you used in the past to represent division of
whole numbers?

© Develop the Math

Choose the option that best meets your
instructional goals.

Bring It Together

' Elicit and Use Evidence of Student Thinking
« How can you use a fraction model to represent division of whole
numbers by unit fractions?
« How do you use the representation help you determine the quotient?

Key Takeaway
« Fraction models can be used to represent division of whole numbers
by unit fractions.

Work Together
Students solve a word problem involving division of a whole number by a
fraction using a number line instead of partitioning.

E® Common Error: Students may think they need to partition the whole
5 feetinto 3 sharesto get5 + 3 = % Point out that this question asks

“How many one-thirds are in 5?” which can be written 5 + %

Language of Math

Explaln to students that partition is a verb that means to break something
up into parts. It is also a noun. A partition is a light movable wall or screen
that can divide a room into smaller rooms. Partition comes from the Latin
word partiri, meaning “divide into parts.”
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore extending the meaning of division to divide a whole
number by a unit fraction.

Directions: Present a division expression, such as 1,288 =+ 23. Have
students discuss with a partner the meaning of division, such as
finding how many groups of 23 can be made from 1,288. Present the
expression 3 + % Encourage students to think about how they can

use the meaning of division to help them divide a whole number by a
unit fraction.

Support Productive Struggle
« What tools can you use to represent the division?
« How can you represent the dividend?
« How can you represent the divisor?
« How does your representation show the quotient?

Math is... (TR AZL B

« Describe other examples of when you might need to find how
many fractional parts are in a whole.
Students apply the mathematics they know to solve problems arising
in everyday life.

Activity Debrief: Invite students to discuss their findings and the
representations they explored. Facilitate a discussion to ensure
students understand that the meaning of division is the same when
dividing whole numbers by unit fractions.

Have students revisit the Pose the Problem question and
discuss answers.
« How can you determine the number of cards Meghan can
make?

- English Learner Scaffolds
Entering/Emerging Ensure students’
comprehension of 5-foot board. Measure your
classroom door. Say, This is a [7-foot] door. It’s
[seven] feet tall. Then, measure another object,
such as a bulletin board. Say, This is an [8-foot]
board. It’s [eight] feet long. Guide students to the
Work Together problem on the Learn page. Ask,

How long is the board? (five feet). describe it.

Lesson 11-3 « Represent Division of Whole Numbers by Unit Fractions

Developing/Expanding Ensure comprehension
of 5-foot board. Measure your classroom door.
Say, This is a [7-foot] door. It’s [seven] feet tall.
Write “7-foot door.” Then, measure another object
such as a bulletin board. Say, This is an [8-foot]
board. It’s [eight] feet long. Finally, ask students
to measure an object and use x-foot (object) to

Guided Exploration

Students represent division of a whole numbers by unit fractions.

Use and Connect Mathematical Representations
£ Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

£ Have the students estimate the solution. Ask:
« Should the number of one-fourths in 6 be less than or greater
than 62 Why?
« How does that help you estimate the solution?

« What do the 6 wholes in the fraction model represent?
Explain why.

« Why should you partition the wholes?

« Think About It: How does the number of 7S compare to the
number of wholes? Explain why.

LU NN My World

« Describe other examples of when you might need to find how
many fractional parts are in a whole.
Students apply the mathematics they know to solve problems arising
in everyday life.

2. Develop the Math

Meghan has 6 sheets of paper. She uses. i
sheet of paper to make & card,

How can you determing the number of cards
Meghan can make?

Bridging/Reaching Instruct students
to review the Work Together problem
on the Learn page. Have them focus on
5-foot board. Then, have students
measure classroom objects, using
x-foot (object) in complete sentences to
describe the objects. Finally, ask
students to explore other similar terms
that require a hyphen, such as 6-hr
school day and 2-hour drive.

138A
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Unit 11 - Divide Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-8 Students may lose track of how many
partitions they have made in the whole as they count, especially with
greater numbers like in exercise 3. Encourage students to write how many
partitions are in each whole above the representation, and add them when
they have counted each one.

Item Analysis

1-8 1 Procedural Skill & Fluency

9 2 Application

10 3 Conceptual Understanding

1-13 2 Application

14 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

« How does using representations help you understand division of a
whole number by a unit fraction?
Ask students to share their reflections with their classmates.

Mindset

« How did you use behaviors that show respect towards someone?
Students reflect on how they practiced social awareness.

Learning Target
Ask students to reflect on the Learning Target of the lesson.
« | can use a representation to divide whole numbers by unit fractions.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Clomdocsq ————————Jsunaus |

1 2 Divide whole number by unit fraction 5.NF.B.7.c
with representation

2 2 Divide whole number by unit fraction 5.NF.B.7.c
with representation

3 2 Divide whole number by unit fraction 5NF.B.7.c
with representation

4 2 Divide whole number by unit fraction 5.NF.B.7.c
with representation

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

40f4 Additional Practice or any of the @ or @ activities
3of4 Take Another Look or any of the & activities
2 or fewer of 4 Small Group Intervention or any of the & activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

Lesson 143

Exit Ticket

R
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140B

Reinforce Understanding

Roll It, Draw It, Solve It!

Work with students in pairs. Provide a number cube and

fraction tiles or fraction circles. One student rolls for a dividend
to divide by . Both players use the manipulatives to show the
problem. Then they write and solve. If students have difficulty,
help them recognize that the number of halves will be two times
the dividend.

Take Another Look Lesson

Assign the interactive lesson
to reinforce targeted skills.

« Divide Whole Numbers by
Unit Fractions

Differentiation Resource Book, p. 129

Unit 11 - Divide Fractions

Build Proficiency

Practice It! Game Station
Represent Division of Whole Numbers by
Unit Fractions Concentration

Students practice solving fraction division
problems by matching pictures, expressions,
and answers.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 129-130
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying using

area models.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 129-130

Extend Thinking

Use It! Application Station
Potluck with a Twist Students use whole
numbers, fractions, and division to create a
14-dish menu for a potluck. The content of
this card has concepts covered later in
Lesson 11-7. You may want to assign this card
to students ready to make sense of content
covered later in this unit.

STEM Adventure

Assign a digital simulation to
apply skills and extend thinking.

Differentiation Resource Book, p. 130

Lesson 11-3 « Represent Division of Whole Numbers by Unit Fractions
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Divide Whole Numbers by Unit Fractions

Vocabulary

Learning Targets

« | can use the meaning of multiplication as equal groups to divide whole numbers by unit fractions. Math Terms ~ Academic Terms
- | can check if a calculated quotient is correct using a related multiplication equation. dividend arguably

division speculate

divisor

unit fraction

The materials may be for any part
of the lesson.

Standards - Major 4 Supporting ® Additional

Content

< 5.NF.B.7 Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions.

© 5.NF.B.7.b Interpret division of a whole number by a unit fraction, and compute such quotients.
For example, create a story context for 4 = —, and use a visual fraction model to show the quotient.

5
Use the relationship between multiplication and division to explain that 4 <+ % = 20 because « spinners
2 1 4 « Unit Fractions & Whole Numbers

KG=4 Teaching Resource
Math Practices and Processes
MPP Attend to precision.
Focus . @
Number Routine
Content Objectives Language Objectives SEL Objective Ab
out How Much?

« Students identify and
use mathematical tools

« Students use the meaning « Students discuss if a calculated

of multiplication as equal
groups to divide whole numbers
by unit fractions.

« Students check the quotient
using a related multiplication
equation.

quotient is correct using a
related multiplication equation
using should, might, and could.

« To support maximizing cognitive
and linguistic meta-awareness,
ELs participate in MLR8:

to organize work.

N 5-7min
Students build

number sense as they estimate the
sum of two fractions and the sum of two

mixed numbers.

Discussion Supports.

Students complete a think-pair-share, and
the teacher records the estimates. These
prompts encourage students to talk
about their reasoning:

Coherence

Previous | Now Next
| - Students represent division of
unit fractions by non-zero whole

numbers (Unit 11).

|« Students divide fractions by
fractions (Grade 6).

« Students use the relationship
between multiplication and
division to divide whole numbers
by unit fractions.

« Students multiplied a fraction by
a whole number (Grade 4).

« Students represented division of
a whole numbers by unit
fractions (Unit 11).

« What are you being asked to find? What
do you notice about the numbers?

« What strategy can you use to solve
the problems? How did you

Rigor determine your estimate?
Conceptual Understanding Procedural Skill & Fluency Application - What did you do first? What did you
5 )
« Students build on their . Students build proficiency by « Students apply their do next? How could this have been

understanding of the relationship
between multiplication and
division as they justify the
quotient of a whole number
divided by a unit fraction.

141A

solving problems involving a
whole number divided by a unit
fraction using pictures, words,
and numbers.

Unit 11 - Divide Fractions

understanding of dividing a whole

number by a unit fraction in solving

problems in real-life contexts.
Application is not a specific
element of rigor for this standard.

done another way?



Launch @s7mn

Sense-Making Routine ?

Purpose Students begin to think about grouping fractional parts to
make wholes.

Notice & Wonder

« What do you notice?
« What do you wonder?

See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students write down the fractions
they associate with each image before beginning class discussion.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of using the relationship between
multiplication and division to divide whole numbers by unit fractions and
are based on possible comments and questions that students may make
during the share out.

« How can you find how many parts make up each whole?
« How do you know which fraction each image represents?

Y indset |

« How do you organize your work to be successful?

Self-Management: Organizational Skills

As students complete the Notice & Wonder routine, invite them to share
how they organized their work or what they noticed about how you
organized your work. You may have written down what students noticed
and wondered as two organized lists. Invite students to discuss the tools
they may use to organize their work while dividing wholes by fractions,
such as number lines or fraction tiles. Encourage them to think about why
each tool may be helpful for their work with dividing wholes by fractions.

Transition to Explore & Develop

Ask questions that get students thinking about how they can use the
relationship between multiplication and division to divide whole numbers
by unit fractions.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use the relationship between
multiplication and division to divide whole numbers by unit fractions.

L on a4
Divide Whole Numbers by
Unit Fractions

i Be Curious

What do you notice?
What do you wonder?

D@
QIR
D@

Mindset
How do you rganize your
work 1o be successiul?

Math is.

Lesson 11-4 - Divide Whole Numbers by Unit Fractions 141
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Explore & Develop ©@:omn
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@ Work Together

Mika wrcte 15 £ += & How can you help Mike understand dividing

by unit factions?

Sample answer. There are 3 thirds in each whole:

5015 + 3 is the same as 15 ¥ 3 = 45, The quotient
is 45, not 5.

142 Unit 11 - Divide Fractions

© Pose the Problem

% Discussion Supports

As students talk about what they know, have them pay attention to others’
understandings in order to increase their ability to work through
multiplication equations with a calculated quotient. Restate statements
they make as a question to seek clarification and provide vocabulary or
grammar prompts for students who need more guidance.

Pose Purposeful Questions

A
« How can you explain the relationship between multiplication and division?
« How can you represent division of whole numbers by unit fractions?

A Develop the Math \
Choose the option that best meets
your instructional goals. /

© Bring It Together

Elicit and Use Evidence of Student Thinking
« How does the relationship between multiplication and division help
you divide whole numbers by unit fractions?
« How can you use multiplication to check that a calculated quotient
is correct?

Key Takeaway
« The relationship between multiplication and division can be used to
divide whole numbers by unit fractions.

Work Together
Students work together to correct the quotient of a division equation and
explain dividing whole numbers by unit fractions.

E® Common Error: If students think that Mika’s work is correct, ask them
to think about how dividing by a unit fraction is different from multiplying
by a unit fraction.

Language of Math

Explain to students that the word dividend comes from the Latin word
dividendum, meaning “thing to be divided.”
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CHOOSE YOUR OPTION

——a

Activity-Based Exploration

Students explore efficient strategies for dividing a whole number by
a unit fraction.

Materials: Unit Fractions and Whole Numbers Teaching Resource

Directions: Provide copies of Unit Fractions and Whole Numbers.
Students will write a division equation using a whole number as the
dividend and a unit fraction as the divisor. Tell students that they will
find each quotient and look for patterns.

Support Productive Struggle
« How many groups of the unit fraction are needed to make 1
whole? 2 wholes?
« What patterns do you notice when dividing a whole number by a
unit fraction?
« How does thinking about groups of help you divide whole
numbers by unit fractions?

Activity Debrief: Students should notice that the quotient is the
product of the dividend and the denominator of the divisor. Facilitate
a discussion about using a related multiplication equation to check
their work.

P recision |
« What is the difference between checking an answer and
assessing its reasonableness?
Students discuss the difference between a check, which determines

if a calculated result is correct, and
assessing the reasonableness of a wm"”"‘-‘"
calculated answer (often done by 5 2
rounding or compatible numbers), : ‘:
Have students revisit the Pose the j ;
Problem question and discuss answers. . =
« How can you determine how ‘? s
many servings are in this bag of 3 “'
almonds? 7 0
The PDF of the Teaching Resource is 3 b
available in the Digital Teacher Center.

,m- English Learner Scaffolds

Guided Exploration

Students use the relationship between multiplication and division to
divide whole numbers by unit fractions.

Eﬁi Facilitate Meaningful Mathematical Discourse
4 Have the students create the equation. Ask:

- What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

£ Have the students estimate the solution. Ask:
1

« Should the number of 7

than 10? Why?
« How does that help you estimate the solution?

s in 10 be less than or greater

« How does the bar diagram help you understand how to solve
the problem?

X4 Have the students draw bar diagrams to help and assist them
solve the problem. Ask:

« How many bars should you use? Why?

« How should the bars be partitioned? Why?

« How can these bar diagrams help you solve the problem?

« Think About It: How are division by fractions and division by
whole numbers similar?

Math is... I

« What is the difference between checking an answer and
assessing its reasonableness?

Students discuss the ]
difference between a
check, which determines
if a calculated result is
correct, and assessing
the reasonableness of a
calculated answer (often
done by rounding or
compatible numbers).

2. Develop the Math

A sendng size of almonds s l. ¥
cup. How can you determing
how many servings are in this
bag of almonds?

Entering/Emerging Explain serving (size). Draw
a bag of nuts and a bottle of juice. Label each as
having 8 servings. Draw serving sizes next to

1 3 .
them: 7 cup for the nuts and 7 cup for the juice.
Point to the bag of nuts. Say, This bag has eight
servings. Point to the % cup. Say, Each serving
is % a cup. Repeat with the juice. Show students

the Learn page and ask, What is the serving size:

10 cups or% cup?

Developing/Expanding Explain serving (size).
Draw a bag of nuts and a bottle of juice. Label
each as having 8 servings. Draw serving

sizes next to them: %cup for the nuts and % cup
for the juice. Point to the bag of nuts. Say, This
bag has eight servings. Point to the % cup. Say,
Each serving is—2 a cup. Repeat with the juice.
Show students the Learn page and ask, What is
the serving size of the almonds?

Lesson 11-4 « Divide Whole Numbers by Unit Fractions

Bridging/Reaching Ask students to
read the problem on the Learn page.
Ask them to explain the meaning of
serving size. To help aid them in their
explanation, prompt them to use a
dictionary or thesaurus to look up
similar words for serving size (portion,
amount, quantity).

142A
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143-144

Unit 11 - Divide Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-9 When the dividend is a multiple of the
denominator of the unit fraction, some students may divide the dividend
by that denominator. For example, in exercise 2, they may divide 6 by 3 to
obtain 2. Encourage students to use a representation to show how many
one-thirds are in 6.

Item Analysis

1-9 1 Procedural Skill & Fluency

10-14 2 Application

15 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How does using the relationship between multiplication and division
help you divide whole numbers by fractions?
Ask students to share their reflections with their classmates.

Mindset

« How have you organized your work to be successful?
Students reflect on how they practiced self-management.

Learning Targets
Ask students to reflect on the Learning Targets and of the lesson.
« | can use the meaning of multiplication as equal groups to divide
whole numbers by unit fractions.
« | can check if a calculated quotient is correct using a related
multiplication equation.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My OwnPractice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker l =

Clomdocsq ———————Jsunaws |

Divide whole numbers by unit fractions  5.NF.B.7.b

Divide whole numbers by unit fractions  5.NF.B.7.b

1 1
2 1
3 2 Divide whole numbers by unit fractions  5.NF.B.7.b Lateon. 4
—15 i Exit Ticket

Divide whole numbers by unit fractions 5.NF.B.7.b

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

4o0f4 Additional Practice or any of the @ or @ activities
3of4 Take Another Look or any of the & activities

2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@ Extend Thinking

it or of
10 small botties

Reflect On Your Learning

corused

Lesson 11-4 « Divide Whole Numbers by Unit Fractions 144A
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1448

Reinforce Understanding

Divide the Whole

Write the numbers 2, 3, 4, and 8 in the spaces on a spinner.

Each student spins the spinner twice. The first spin represents

the whole number; the second spin represents the denominator o f
a unit fraction. Each student writes a division equation for the
numbers. Students switch equations, find the quotient, and share
their strategy. If students have difficulty, help them represent the
problem by using drawings, number lines, or fraction tiles.

Take Another Look Lesson

Assign the interactive lesson to
reinforce targeted skills.

« Divide Whole Numbers by
Unit Fractions

Differentiation Resource Book, p. 131

Unit 11 - Divide Fractions

Build Proficiency

Practice It! Game Station
Dividing Whole Numbers by Unit
Fractions Bingo Students practice
solving expressions involving fractions
by playing bingo.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 131-132
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying using

area models.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 131-132

Extend Thinking

Use It! Application Station
How Fast Is Your Robot? Students create

a robot and measure the distance it travels.
They experiment with techniques to increase
the distance and speed.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 132

Lesson 11-4 - Divide Whole Numbers by Unit Fractions

144C
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LESSON 11-5

Represent Division of Unit Fractions by
Non-Zero Whole Numbers

Learning Target

« | can use a representation to divide unit fractions by non-zero whole numbers.

Standards - Major & Supporting ® Additional

Content

< 5.NF.B.7 Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions.
£ 5.NF.B.7.a Interpret division of a unit fraction by a non-zero whole number, and compute such

quotients. For example, create a story context for % =+ 4, and use a visual fraction model to show the

quotient. Use the relationship between multiplication and division to explain that % 4=

141
because TR 4= 3

Math Practices and Processes

1
12

MPP Reason abstractly and quantitatively.

Focus

Content Objective

« Students use representations to
divide unit fractions by non-zero
whole numbers.

Coherence
Previous

« Students multiplied a fraction by
a whole number (Grade 4).

|« Students represent division of

Language Objectives SEL Objective

« Students determine the
representations and analyses
necessary to make informed
decisions when engaging in
mathematical practices.

« Students explain how to use
representations to divide unit
fractions by non-zero whole
numbers using similar and related.

« To support cultivating conversation,
ELs participate in MLR3: Critique,
Correct, and Clarify.

Now | Next

« Students use the relationship

unit fractions by non-zero whole . between multiplication and

« Students used the relationship numbers. | division to divide unit fractions
between multiplication and by whole numbers (Unit 11).
division to divide whole numbers « Students divide fractions by
by unit fractions (Unit 11). fractions (Grade 6).

Rigor
Conceptual Und di Procedural Skill & Fluency Application
- Students extend their « Students evaluate representations = * Students apply their

understanding of division with
fractions by representing division
of unit fractions by non-zero
whole numbers.

understanding of dividing
fractions by non-zero whole
numbers to solve problems.

used to divide fractions by
non-zero whole numbers.

Application is not a specific element

of rigor for this standard.

145A Unit 11 - Divide Fractions

Vocabulary

Math Terms  Academic Terms
division analyze
fraction model suggest

unit fraction

The materials may be for any part
of the lesson.

« Dividing Fractions Puzzle Pieces
Teaching Resource

Number Routine @

About How Much?
05—7 min
Students build number

sense and estimation skills as they
estimate differences involving fractions
and mixed numbers.

Students share their estimates with
partners and reason with classmates.
The teacher records estimates and
discloses the actual differences. These
prompts encourage students to talk
about their reasoning:

« What are you asked to find?

« What do you notice about the
numbers? What do you think you
should do first?

« What strategies did you use to
determine your estimates?



Launch @s7mn Sense-Making Routine

Purpose Students explore unit fractions being partitioned into equal parts.

"5

Which Doesn’t Belong? Represent Division of Unit Fractions
« Which doesn’t belong? by Non-Zero Whole Numbers

See the Appendix for a full description of the sense-making routines.
Be Curious

Teaching Tip You may want to have students model the images by pr—— t belong?

themselves with fraction tiles to give them a more hands-on experience
with the activity.

" Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of using representations to divide unit
fractions by non-zero whole numbers and are based on possible
comments and questions that students may make during the share out.

« How can you know what the shaded parts represent? .
« How can you know how the shaded parts are divided?

[V indset |

« What consequences might there be for your decisions?

Responsible Decision-Making: Evaluate

As students begin the Which doesn’t belong? routine, have them think about
different ways to evaluate the image. As they evaluate the image, encourage
them to think about different attributes or characteristics so that they can
develop understanding that helps them make informed decisions.

Transition to Explore & Develop

Ask questions that get students thinking about using representations to
divide unit fractions by non-zero whole numbers.

What corsequenciss might
thare be for your decssons?

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use representations to divide unit
fractions by non-zero whole numbers.

Lesson 11-5 « Represent Division of Unit Fractions by Non-Zero Whole Numbers 145
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Explore & Develop ©@:omn
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D Work Toguther

Futer e 5 Gallon of waties, He equaty shares the witer betwisn his
2 dogs. How much water will each dog get?

1
] gallon

Unit 11 - Divide Fractions

© Pose the Problem

Pose Purposeful Questions
- What strategies in the past have you used to represent division
involving fractions?
« Do you think the sections will be greater than %acre? Why or why not?

) Develop the Math

Choose the option that best meets
your instructional goals. \
Critique, Correct, and Clarify

Make a false claim for students to critique. Write the

following on the board: % =4 =%. Am [ correct? Ask /
students to correct the statement, explaining how they

know it’s incorrect. Revisit this routine throughout the

lesson to provide reinforcement.

O Bring It Together

E‘E Elicit and Use Evidence of Student Thinking
- How can you use a fraction model to represent division of unit
fractions by non-zero whole numbers?
« How can you use the representation to help you determine the quotient?

Key Takeaway
« Fraction models can be used to divide unit fractions by non-zero
whole numbers.

Work Together

Students solve a word problem involving division of a unit fraction by a
non-zero whole number.

EB Common Error: Make sure students understand they cannot start by
just representing % They need to show1a whole, and then partition the
whole into s They will partition each n of that whole into 2 sections to
solve the problem, which is why this step is important.

' Language of Math

Explain to students that quotient comes from the Latin quotiens, which
means “how many times.” Finding the quotient involves finding how many
times the divisor goes into the dividend.


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0314.xhtml

CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using representations to divide unit fractions by
non-zero whole numbers.

Materials: Dividing Fractions Puzzle Pieces Teaching Resource

Directions: Provide copies of the Dividing Fractions Puzzle Pieces
Teaching Resource. In pairs or small groups, invite students to find
matches with the puzzle pieces. Encourage students to use
representations to help them make matches.

Support Productive Struggle
« How can you use the meaning of division to help you create
a representation?
« How does your representation show the dividend?
« How does your representation show the divisor?
« How does your representation show the quotient?

Y™ onnections |

« How is representing a fraction of a fraction similar to
representing a fraction of a whole?

Students connect their understanding of representing part of a whole
to part of a fraction.

Activity Debrief: Have students """‘"""“""“"""""
share their representations to explore *
the concept of division of unit fractions

by non-zero whole numbers.

Have students revisit the Pose the
Problem question and discuss answers.
« How can you determine the fraction
of an acre for each section?

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

'English Learner Scaffolds

Entering/Emerging Ensure students’
comprehension of share among equally. Put
enough counters in a group so that you can pass
out 2-3 to each student. Say, /’m going to share the
counters among us equally. Pass them out so that
each student has the same number. Repeat twice,
once sharing among everyone equally, and once
not. Ask, each time, Did | share among us equally?

Lesson 11-5 « Represent Division of Unit Fractions by Non-Zero Whole Numbers

Developing/Expanding Ensure students’
comprehension of share among equally. Put
enough counters in a group so that you can pass
out 2-3 to each student. Say, I’'m going to share
the counters among us equally. Pass them out so
that each student has the same number. Repeat
with new items to share among the class equally.
Ask, What did | do? Provide sentence frames for
students who need more guidance.

Guided Exploration

Students represent division of unit fractions by non-zero whole numbers.

Facilitate Meaningful Mathematical Discourse
4 Have the students create the equation. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

4 Have the students estimate the solution. Ask:
« Should the each of the 3 equal shares of % be less than or
greater than %? Why?
« How does that help you estimate the solution?

« Think About It: Why are 3 equal shares of the whole, and not
just the 1, shown in the model? ;
« How can you know that each share is 5 of the whole?

5 Have the students use their estimate to assess the
reasonableness of the calculated solution. Ask:
« Is the calculated solution reasonable? Why or why not?

« How is representing a fraction of a fraction similar to
representing a fraction of a whole?
Students connect their understanding of representing part of a whole
to part of a fraction.

2. Develop the Math

A farmer divides ln acre into 3 equal sections
o plant vegetables. How can you determine
the fraction of an acre for each section?

‘What equation can you writé to represent the
problem? .

Bridging/Reaching Have students read
the Work Together problem on the Learn
page, focusing on the phrase share
among equally. Then give students a
number of counters. Tell them to share
them among the students equally, saying
what they’re doing. Have them restate in
their own words; for example, I'm
distributing them evenly.

146A
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147-148

Unit 11 - Divide Fractions

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 9 Students may divide by 3 instead of 4 if
they do not realize that Juanita is also getting a share of the nuts. Make

sure students read each word problem carefully before they begin to
solve it.

Item Analysis

1-8 1 Procedural Skill & Fluency

9-12 2 Application

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

- How can a representation help you divide a unit fraction by a
whole number?

Ask students to share their reflections with their classmates.

Mindset

- What consequences were there for your decisions?
Students reflect on how they practiced responsible decision-making.

Learning Target
Ask students to reflect on the Learning Target of the lesson.

« | can use a representation to divide unit fractions by non-zero
whole numbers.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker
Item DOK Skill Standards

1 2 Divide unit fractions by whole numbers  5.NF.B.7.a
with representation

2 2 Divide unit fractions by whole numbers  5.NF.B.7.c i
with representation E;i;"-n;k“

3 2 Divide unit fractions by whole numbers  5.NF.B.7.c
with representation

Nami

1. Which division equation ks shown by the moded?

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the B or @ activities
20f3 Take Another Look or any of the © activities
1or fewer of 3 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
@ Buid Proficiency

@ Extend Thinking

Reflect On Your Learning

™ st
) uerstand
confused leaming

O O O

Aurnen Resowce ook 1D

Lesson 11-5 « Represent Division of Unit Fractions by Non-Zero Whole Numbers 148A
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148B

Reinforce Understanding

What’s the Story?

Work with students in pairs. Have students write a word
problem to match the expression ; 3. Then have students
trade word problems with a partner and solve. Have them

compare and discuss their word problems and representations.

Encourage students to check their work by multiplying the
quotient by the divisor. Remind students that since they are
dividing a number into smaller parts, the quotient must be less
than the dividend.

Take Another Look Lesson

Assign the interactive lesson to
reinforce targeted skills.

« Divide Unit Fractions by
Whole Numbers

Differentiation Resource Book, p. 133

Unit 11 - Divide Fractions

Build Proficiency

Practice It! Game Station
Fraction Division Match, Concentration,
and Showdown Students practice matching
expressions, word problems, representations,
and answers.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 133-134
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying using

area models.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 133-134

Extend Thinking

Use It! Application Station
Can You Hear Me? Students compare
and contrast face-to-face and online
communication.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 134

Lesson 11-5 « Represent Division of Unit Fractions by Non-Zero Whole Numbers

148C
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Divide Unit Fractions by Non-Zero
Whole Num

Vocabulary

Learning Targets

« | can divide unit fractions by non-zero whole numbers. Math Terms  Academic Terms
« | can check if a calculated quotient is correct using a related multiplication equation. dividend accurate

division evaluate

divisor

Standards * major 4 Supporting ® Additional

Content

© 5.NF.B.7 Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions.
©5.NF.B.7.a Interpret division of a unit fraction by a non-zero whole number, and compute such

quotients. For example, create a story context for % =+ 4, and use a visual fraction model to show the

quotient. Use the relationship between multiplication and division to explain that % =+ 4 =% because

1 _1
EX4_3'

Math Practices and Processes

MPP Look for and make use of structure.

Focus
Content Objectives

- Students extend their
understanding that dividing by a
whole is the same as multiplying
by a unit fraction to divide unit
fractions by whole numbers.

« Students check if a calculated
quotient is correct using a
related multiplication equation.

Coherence

Previous

« Students multiplied a fraction by
a whole number (Grade 4).

« Students represented division of
unit fractions by non-zero whole
numbers (Unit 11).

Rigor

Ci L

Language Objectives

« Students explain if a calculated
quotient is correct using different
and related.

« To support optimizing output, ELs
participate in MLR1: Stronger and
Clearer Each Time.

Proced

Now

|« Students use the relationship

between multiplication and
division to divide unit fractions
by non-zero whole numbers.

| Skill & Fluency

« Students build their
understanding of dividing unit
fractions by non-zero whole
numbers by using multiplication
to justify their solutions.

149A

« Students interpret multiplication
equations to solve related
division equations.

Unit 11 - Divide Fractions

SEL Objective

« Students demonstrate
self-awareness of personal
strengths and areas of
challenge in mathematics.

Next

|« Students use strategies to solve

division word problems
involving fractions and whole
numbers (Unit 11).

'« Students divide fractions by

fractions (Grade 6).

Application

« Students apply their
understanding of division of unit
fractions by non-zero whole
numbers to solve problems.

Application is not a specific

element of rigor for this standard.

unit fraction

The materials may be for any part
of the lesson.

« number cubes

« Unit Fractions and Whole Numbers
Teaching Resource

Number Routine @

Where Does It Go?
@5—7min

Students build number

sense and fraction understanding as they
draw apoint for the same mixed number

on two different number lines—one

number line with marked endpoints 0 and
10; the other with marked endpoints O

and 8.

These prompts encourage students to

talk about their reasoning:

« How are the number lines similar?

How are they different?

« How did you determine where
to place the point on each
number line?



Launch @smn Sense-Making Routine[

Purpose Students think about the relationship between multiplication
and division to divide unit fractions by non-zero whole numbers. o
Divide Unit Fractions by Non-Zero
Is It Always True? Whole Numbers

« Is the statement always true?

See the Appendix for a full description of the sense-making routines. Be Curious

R . . Is it always true?
Teaching Tip You may want to have students work in small groups to

discuss whether the statement is always true before discussing as a class. ,/-
Remind them they only need to find one instance where it is not true to say
that it is not always true. Dividing by a whole number is the same
as multiplying by a unit fraction whose

;
% " Pose Purposeful Questions denominator is that whole number.

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of how to use the relationship between
multiplication and division to divide unit fractions by non-zero whole
numbers and are based on possible comments and questions that
students may make during the share out.

« What could 3 + 4 represent?
« What could %X 3 represent?

« How can you tell if something is always true?

Math is... ‘TSI

« What strengths will you rely on to be successful today?

an to be sucoessiul oday?

Upa 1« v Fasion

' Self-Awareness: Accurate Self-Perception

As students begin to think about the relationship between multiplication
and division in the Is it always true? routine, encourage them to make
connections to concepts they are more familiar or comfortable with, such
as dividing and multiplying whole numbers. They can also use more
familiar strategies to check their answers. As students continue to divide
unit fractions by whole numbers, differentiate instruction to provide
opportunities for students to experience success and gratification as well
as encounter appropriate amounts of productive struggle. Dividing by a whole number is the same

as multiplying by a unit fraction whose
Transition to Explore & Develop

Ask questions that get students thinking about how the relationship
between multiplication and division can help them divide unit fractions by
non-zero whole numbers.

denominator is that whole number.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use the relationship between multiplication
and division to divide unit fractions by non-zero whole numbers.

Lesson 11-6 - Divide Unit Fractions by Non-Zero Whole Numbers 149
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Explore & Develop ©@:omn

Learn
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what fraction of 4 gallon bs in each cup? B
A dlivision equation can represent the srobler “

Viou Can Wit 1he division equoton a5 1 MURIDSCAlon cquItion

cmgEE

Vo1 Cividing by & 45 The same a8
cmgxge 2

A frufphying by o
=3 et
There s - galion in dach ot 1he 6 cups

MW dquadticn i troe,

s prutiphcetion B check this drswes why aco-all the oquations
tedated to 8 true?

Bvision o o ure frsction by n nain-2em whele number. can be
rewrittan as mullpkcation by & unit fraction

(D Work Toguther

Explainwhy £+ 3= ¢

1 1
because X3 %

50 Levond

150 Unit 11 - Divide Fractions

© Pose the Problem

Pose Purposeful Questions
« How can you explain the relationship between multiplication
and division?
« How can you represent division of unit fractions by non-zero
whole numbers?

© Develop the Math

Choose the option that best meets
your instructional goals. \
' Stronger and Clearer Each Time

Pair students and have them work on a problem like the

problem on the Learn page. Have them individually write

about how to solve the problem. Then have them share their /
writing with their partner and fix mistakes. Revisit the

routine throughout the lesson for reinforcement.

© Bring It Together

Elicit and Use Evidence of Student Thinking

« How does the relationship between multiplication and division help
you divide unit fractions by non-zero whole numbers?

« How can you use multiplication to check that a calculated quotient
is correct?

Key Takeaway
« The relationship between multiplication and division can be used to
divide unit fractions by non-zero whole numbers.

Work Together

Students explain why the quotient of a division equation is accurate by
using multiplication. Encourage students to solve the problem by rewriting
the equation as multiplication of a unit fraction, then checking the answer
by multiplying the quotient by 3.

B8 common Error: Students may explain the equation using a
representation. Ask them to also use a multiplication equation to
demonstrate why the equation is true.

- Language of Math
Explain to students that the multiplication and division equations are
related when they are part of the same fact family, just as people are

related when they are part of the same family.
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CHOOSE YOUR OPTION

Guided Exploration

Students use the relationship between multiplication and division to
divide unit fractions by non-zero whole numbers.

Activity-Based Exploration

Students explore efficient strategies for dividing a unit fraction by a
non-zero whole number.

Materials: Unit Fractions and Whole Numbers Teaching Resource l‘ﬁﬁ Facilitate Meaningful Mathematical Discourse

54 Have the students create the equation. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?

Directions: Provide copies of Unit Fractions and Whole Numbers.
4 Students will write a division equation using a unit fraction as the
dividend and a whole number as the divisor. Tell students that they
will find each quotient and look for patterns.
4 Have the students estimate the solution. Ask:
« Should the each of the 6 equal shares of %be less than or
greater than 7? Why?
« How does that help you estimate the solution?

Support Productive Struggle
« What patterns do you notice when dividing a unit fraction by a
whole number?
« How does dividing by a whole number compare to multiplying by
a unit fraction whose denominator is that whole number?

‘}3 Make sure students understand the division expression and

the multiplication expression represent the same quantity.
Activity Debrief: Students should notice that the quotient is the

product of the dividend and a unit fraction whose denominator is the
whole number. Facilitate a discussion about using a related

- What does 1.

> 6 represent?

« What does 1x %represent?

multiplication equation to check their work. . 6

5 . 1 1 1

i - Think About It: How do you know that = X 5 = =57
CT PR tructure | : Y 672 1

- If an equation is true, why are all the equations related to it true? £4 Have the students use their estimate to assess the

Students understand the structure of : reasonableness of the calculated solution. Ask:
mathematics that allows them to use TS e B : « Is the calculated solution reasonable? Why or why not?
the truth of an equation to establish & :
the truth of a related equation and to 3 8 =
check an answer. 6 % . « If an equation is true, why are all the equations related to it true?
Have students revisit the Pose the i 3 Students understand the str.ucture of maﬁthematics that allows them
Problem question and discuss answers. 10 ;_ to usg the truth of an equation to establish the truth of a related

« How can you determine what ; 4 :  equation and to check

fraction of a gallon is in each cup? ': % an answer. 2. Develop the Math

A PDF of the Teaching Resource is s 2 : ST
available in the Digital Teacher Center. : ‘equat smount of mik in |

each of & cups. If she
pours all of the milk,

- English Learner Scaffolds

Entering/Emerging Ensure understanding of
can be. Use a pencil to write something. Write it
messily. Say, This can be rewritten to be neater.
Rewrite it more neatly. Stack a pile of books on
the table. Say, These can be restacked. Stack
them differently. Finally, group 12 counters into
3 groups of 4. Ask, Can these be regrouped?

Then place just one counter on the table and ask,

Can this be regrouped?

Developing/Expanding Ensure understanding
of can be. Use a pencil to write something. Write

it messily. Say, This can be rewritten to be neater.

Rewrite it more neatly. Stack a pile of books on
the table. Say, These can be restacked. Stack
them differently. Finally, group 12 counters into

3 groups of 4. Ask, What can be done with these?

Provide the frame They
if needed.

regrouped,

Lesson 11-6 « Divide Unit Fractions by Non-Zero Whole Numbers

Bridging/Reaching Guide students to
the Learn page and ask them to focus
on the sentence containing can be
rewritten. Have them restate the
meaning in their own words using again
instead of re-. Provide the sentence
starter You can ... Have students share
other words they know with the prefix
re- where the meaning is to do
something again (redo, regroup, etc.).

150A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-8 Students may mistakenly divide the
whole number by the fraction. Remind students to pay attention to the
order in which each equation is written, and that the placement of the
dividend and divisor are not interchangeable.

Item Analysis

1-4 1 Conceptual Understanding

5-8 1 Procedural Skill & Fluency

9 2 Application

10 3 Conceptual Understanding

1-12 3 Application

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How did you think like a mathematician today?
Ask students to share their reflections with their classmates.

Mindset

« What strengths did you rely on to be successful today?
Students reflect on how they practiced self-awareness.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can divide unit fractions by non-zero whole numbers.

« | can check if a calculated quotient is correct using a related
multiplication equation.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

151-152 Unit 11 - Divide Fractions
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

o docsq —————Jsunaws |

Divide unit fractions by whole numbers  5.NF.B.7.a

1 1

2 1 Divide unit fractions by whole numbers  5.NF.B.7.a

3 2 Divide unit fractions by whole numbers  5.NF.B.7.c Leston. 194
e Exit Ticket

4 2 Divide unit fractions by whole numbers 5.NF.B.7.c

D Data Use students’ scores on the Exit Ticket to assign the m g .

differentiated resources available. When students complete the } o , il

Exit Ticket in the digital workspace, their responses are auto-scored. e 5 ® f
i | "

Exit Ticket Recommendations

If students score Then have students do

40of4 Additional Practice or any of the & or @ activities
3of4 Take Another Look or any of the @ activities
2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@ Extend Thinking

Lesson 11-6 « Divide Unit Fractions by Non-Zero Whole Numbers 152A
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Reinforce Understanding Build Proficiency

Divide It Up! Practice It! Game Station
Work with students in groups. Students roll a number cube Fraction Division Bingo Students

for the denominator and roll again for the whole number. practice solving expressions involving
Students then solve by rewriting the division problem as a fractions by playing bingo.

multiplication problem. If students have difficulty, encourage them
to model the problem using area to see that the number of unit
fractions that it takes to fill the whole number is equal to the
product of the whole number and the denominator of the fraction.

Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Divide Unit Fractions in
Word Problems

Differentiation Resource Book, p. 135 Student Practice Book, pp. 135-136

152B Unit 11 - Divide Fractions
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying using

area models.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 135-136

Extend Thinking

Use It! Application Station
How Fast Is Your Robot? Students create

a robot and measure the distance it travels.
They experiment with techniques to increase
the distance and speed.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 136

Lesson 11-6 « Divide Unit Fractions by Non-Zero Whole Numbers

152C
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153-154

Unit 11 - Divide Fractions

Analyze the Probe

Targeted Concept Identify expressions that represent a problem situation
involving multiplication or division with a whole number and a unit fraction.
Understand that more than one expression can be used to describe a
problem situation.

Targeted Misconceptions Some students apply a “keyword” strategy
to determine the operation—which can lead them off track. Some students
think that the sequence of terms within an expression must match the
sequence in which the values appear in the given word problem. Other
students may not recognize equivalent expressions or think that a given
problem can only be represented with one expression.

Authentic Student Work

Below are examples of students’ explanations.

Sample A

Sample B


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0328.xhtml

Collect and Assess Student Work

Collect and review student responses to determine possible misconceptions. See examples in If-Then chart.

1c
2.d,f
3.a

1.de
3.b,f

Chooses only
one
expression for
each Exercise

HEN the student likely...

does not interpret the situation as a
relationship that can be represented
with multiplication or division, but
instead identifies the operation as
addition or subtraction.

thinks that the sequence of terms in an
expression must match the sequence in
which the values appear in the word
problem. Note that this misconception
could lead to a correct answer for Exercise
1(choice b) and a correct answer for
Exercise 2 (choice b).

identifies a division relationship, but
chooses an expression that contains the
reciprocal of the divisor (in Exercise 1,
choice d; in Exercise 3, choice f);

OR

transposes the divisor and the dividend (in
Exercise 1, choice e; in Exercise 3, choice b).

does not identify equivalent expressions or
thinks there is only one expression that can
represent a given situation.

Sample Misconceptions
In this case, the student understands the correct answer but has difficulty choosing
the expressions that represent the situation.
3. Circle ¥ cormect cholons. Explain your _—.':cﬁ-._\
T
FrRrr s TR T S X

atb-4 .‘\i-_:"'-_ﬁl'
b.15 5% B saeen
caria SR S AT
8y W ." R L

In this case, the student looked for the numbers in the order shown in the problem.

N Expiain your choiceds).

2 Cintle all comact thokes

3 a1
@. &3 T T elimanaled aSesprs
bk das— ) Ahay woged di vidy
%D r ok [VZ Checkad tne Puenb grg.

In this case, the student chooses all division expressions.

2. Circle AW correct choles. Explain your cholce(s),

p v 1 1t 1
B #5e3 doteas hese was The (st
boleas) e asel Yo he dyso numbers
] ] \} o prder,
3 :Ius fo#s5-1 L

Many of the above difficulties result in a combination of correct and incorrect responses.
For correct responses, be sure to check for sound reasoning.

Take Act

ion

Choose from the following resources or suggestions:

« Revisit the activities in Lessons 11-2 through 11-5 that relate to writing

expressions to describe division situations.

« Provide problems where the quantities have been removed to

Revisit the Probe After additional instruction, have students review their
initial answers to the probe. Use these questionsfor discussion:

« Are there any answers you would like to change? Explain.
« Are there any questions that you still have about any of the exercises
on this probe?

promote reasoning and estimation about the problem context.

« Use concrete and visual representations to build understanding of
equivalent expressions that model a given problem.

« Focus on language that promotes conceptual understanding of
division and multiplication. A division problem such 3 +

8

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4

may be with 4 being the highest confidence.

thought of as How manyés fit into 3? Multiplication can be thought of

as groups of.

« Build understanding of the structure of word problems by having
students sort a collection of problems based on common structures
such as equal groups or compare situations.

Math Probe 154A
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LESSON 11-7

Solve Problems Involving Fractions

Learning Target Vocabulary

« I can solve word problems involving division of fractions. Math Terms ~ Academic Terms
equation establish
unknown relevant
Standards « Major & Supporting ® Additional variable

Content

< 5.NF.B.7 Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions.

2 5.NF.B.7.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 %Ib of

The materials may be for any part

of the lesson.
« Problem-Solving Tool Teaching
chocolate equally? How many %—cup servings are in 2 cups of raisins? Resource

Math Practices and Processes
MPP Make sense of problems and persevere in solving them.

Focus

Number Routine @
Where Does It Go?
@5-7min

Students build number

sense as they draw a point for a decimal
number 23.54 on two different number
lines marked with different end points.

Content Objective Language Objectives SEL Objective

« Students advocate for their
mathematical problem solving
and adjust their understanding
based on constructive feedback.

« Students solve word problems
involving division of fractions
using strategies such as using
fraction models or the
relationship between
multiplication and division.

« Students discuss solving word
problems involving division of
fractions using another way.

« To support maximizing linguistic
and cognitive meta-awareness,
ELs participate in MLR5: Co-Craft
Questions and Problems.

These prompts encourage students to
talk about their reasoning:

Coherence

Previous

« Students applied previous
understandings of multiplication
to multiply a fraction by a whole
number (Grade 4).

« Students used the relationship
between multiplication and
division to divide unit fractions
by whole numbers (Unit 11).

Rigor

Conceptual Understanding

« Students extend their
understanding of operations with
fractions by solving word
problems.

155A

Now

|« Students choose and use

strategies to solve division word
problems that involve fractions
and whole numbers.

Procedural Skill & Fluency

« Students build fluency in
interpreting word problems and
finding the solutions using
operations involving fractions
and whole numbers.

Unit 11 - Divide Fractions

| Next

|« Students convert measurement
units and represent data (Unit
| 1)

« Students interpret and compute
| quotients of fractions and solve
' word problems involving

division of fractions by fractions
(Grade 6).

Application

« Students apply their
understanding of operations
with fractions and whole
numbers to solve problems with
real-world contexts.

« What did you notice abouteach

number line?

« How did you determine where to

place the point for 23.54 on each
number line?

« How did you think about each number

line before placing each point?

» Why do the points appear to be
located in about the same position on
each number line? How can that be

correct?



Launch @smn

Sense-Making Routine

Purpose Students think about the context of word problems involving
division and fractions and how that affects their solution strategy.

Notice & Wonder

« How are they the same?
« How are they different?

See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students write down on their own
what they notice is the same and different before beginning discussion as
a class.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ ability to choose and use strategies to solve
division word problems that involve fractions and whole numbers and are
based on possible comments and questions that students may make
during the share out.

« How do you know which operation to use to solve each problem?
« What types of numbers does each situation involve?

Ve indset |

« How can you show that you are listening attentively?

Relationship Skills: Communication

After students work through the Notice & Wonder routine independently,
have them share their reasoning with a partner and communicate their
chosen strategy. If students have used different strategies to determine
how the problems are similar and different, invite them to work together to
understand one another’s reasoning. Remind students that strong learners
are willing to learn from not only communication by their teachers but also
their peers.

Transition to Explore & Develop

Ask questions that get students thinking about choosing and using
strategies to solve division word problems that involve fractions and
whole numbers.

Establish Mathematics Goals to Focus Learning
« Let’s think about choosing and using strategies to solve division word
problems that involve fractions and whole numbers.

Le wm "7
Solve Problems Involving Fractions

Be Curious

How are they the same?
How are they different?

Math is

Mindset
How o yoi show that you
are listening attercvedy?

Lesson 11-7 « Solve Problems Involving Fractions 155
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St will wse 77 foct of ribbon on each bow

T, you
Fibbon on

oguation 1 detrmine the lengih of the

Fhdmr

r.'—Alnl-

|
1
Eizatioth will iso 7 foot of 1ibbon on each face:
You can use known stategies 10 sohd problems invalving divison of

un fractions,

D work Togother

T " 1
MBFTha fs 5 mutfirs. To how sy friends e sha ghet 5 of

amtiiny 20 friends
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© Pose the Problem

Pose Purposeful Questions
« How can you make sense of this problem?
« What do think a plan for solving this problem would be?

© Develop the Math

Choose the option that best meets
your instructional goals. \

LR Co-Craft Questions and Problems

Pair students and have them co-create a problem similar

to the one on the Learn page. Have them work together

to solve their problem and then trade their problem with

another pair. After each pair solves the other pair’s problem /
have them form a group of four to check solutions and

correct any mistakes that may have been made. Revisit

the routine throughout the lesson for reinforcement.

Bring It Together

TF Elicit and Use Evidence of Student Thinking
« How do you choose a strategy to solve a division word problem that
involves fractions and whole numbers?
« What are some strategies you know that you can use to solve division
word problems that involve fractions and whole numbers?

Key Takeaway
« Problems involving division of unit fractions can be solved using
known strategies, such as using fraction models or the relationship
between multiplication and division.

Work Together
Students work together to solve a word problem involving division of a
whole number by a unit fraction.

BB common Error: Because students divided a unit fraction by a whole
number in the Pose the Problem, they may automatically begin to do the
same in the Work Together. Remind students to read the problem carefully,
using representations such as fraction models to help them understand

the problem, and only then determine how they will solve the problem.

- Language of Math

People can buy a small part of ownership in a company; this small part is
called a share. Often, some of the company’s profits is divided equally
among the people who own shares. That amount that are divided equally
is called a dividend.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore solving problems involving division of fractions.
Materials: Problem-Solving Tool Teaching Resource

Directions: Distribute copies of the Problem-Solving Tool Teaching
Resource. Have students work together to solve the Pose the
Problem.

Support Productive Struggle
« How can you represent the problem?
« What strategies do you know for dividing whole numbers?
« How does the context of the problem help you know how to
solve it?
« How does your solution method compare to others?

e e xploring |
« Explain another way you could have solved 4 + 8 = b.
Students understand other

approaches to solving problems. ProbiseSotriag Tect
Activity Debrief: Have students J

share their solutions and strategies for
solving the problem. Encourage
students to find similarities and
differences among the solution
methods.

A PDF of the Activity-Based
Exploration is available in the
Digital Teacher Center.

!E. English Learner Scaffolds

Guided Exploration

Students choose and use strategies to solve a multi-step word
problem that involves fractions and whole numbers.

Eﬁi Facilitate Meaningful Mathematical Discourse
@ Have the students solve the equation for how much ribbon will
be used on each box. Ask:
« What kind of division equation is 4 + 8?
« How can you solve the equation?
« Should the quotient be less than or greater than 4? How do
you know?

- Think About It: How can you check if 4 + 8 = %is correct?

@ Have the students create the equation for the length of ribbon on
each face. Ask:

« What should the operation be? Why?

« How should the numbers appear in the equation? Why?

« How should the unknown appear in the equation? Why?

@ Have the students solve the equation for how much ribbon will
be used on each box. Ask:
« What kind of division equation is % = &
« How can you solve the equation?
« Should the quotient be less than or greater than %? How do
you know?

Math is... STICLTC I
« Explain another way you could have solved 4 + 8 = b.
Students understand other approaches to solving problems.

2. Develop the Math

Elizateth uses all of the ribbon

1o decorate 8 bowes 5o thatd | |
of the faces of the boxes have

the same amount of

tibbon. How long will the

ribbon on each face be?

Entering/Emerging Ensure understanding of
faces as in “faces of a box.” Demonstrate using a
manipulative with faces, such as a cube or box.
Count the faces. Say, This has [six] faces. Then,
point to three of its faces. Say, / pointed to three
of its faces. Point again to two of its faces. Ask,
How many faces did I point to? [6] or [2]?

Developing/Expanding Ensure understanding

of faces as in “faces of a box.” Demonstrate using

a manipulative with faces, such as a cube or box.
Count the faces. Say, This has [six] faces. Then
point to three of its faces. Say, / pointed to three
of its faces. Point again to two of its faces. Ask,
How many faces did | point to? Expect the use of
faces in students’ responses.

Lesson 11-7 « Solve Problems Involving Fractions

Bridging/Reaching Ask students to
review the problem at the top of the
Learn page. Have them focus on the
word face. Instruct students to look for
objects in the class that have six faces
(box, cube, etc.). Finally, ask them if they
can think of other words that can be
used in its place (surface, side, etc.).
Allow them to use a dictionary if desired.

156A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 1 Students may see that the recipe is being
cut in half and try to divide by % Encourage students to think about how
they divide when splitting something in 2 equally.

Item Analysis

1-10 2 Application
1 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- What strategy do you like to use to solve real-world problems
involving the division of fractions? Explain your answer.
Ask students to share their reflections with their classmates.

Mindset

- How have you shown that you were listening attentively?
Students reflect on how they developed stronger relationship skills.

Learning Target
Ask students to reflect on the Learning Target of the lesson.
« | can solve word problems involving division of fractions.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

157-158 Unit 11 - Divide Fractions
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Clomdocsq ———————Jsunaws |

1 2 Solve problems involving fractions 5.NF.B.7.c
2 2 Solve problems involving fractions 5.NF.B.7.c
3 2 Solve problems involving fractions 5.NF.B.7.c Lassod 4.7
. AL Exit Ticket
4 2 Solve problems involving fractions 5.NF.B.7.c

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

40f4 Additional Practice or any of the & or @ activities b
3of4 Take Another Look or any of the & activities

2 or fewer of 4 Small Group Intervention or any of the @ activities

How many cups aid b use?

G0 cups
Key for Differentiation
@ Reinforce Understanding s
@ Build Proficiency
@ Extend Thinking

should Masing

Reflect On Your Learning

™ st
) uerstand
confused leaming

O O O

At Retoree Bosk 5

Lesson 11-7 « Solve Problems Involving Fractions 158A
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Reinforce Understanding Build Proficiency

Write ‘n’ Solve! Practice It! Game Station
Work with students in pairs. Have each student write a word Dividing Fractions Race Students practice
problem involving division with a whole number and a fraction. dividing fractions.
Then have the students trade problems and solve.fistudents have
difficulty, help them to draw bar diagrams and write equations.

ave students check their solutions using multiplication.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Take Another Look Lesson

Assign the interactive lesson to
reinforce targeted skills

« Divide Unit Fractions in
Word Problems

Differentiation Resource Book, p. 137 Student Practice Book, pp. 137-138

158B Unit 11 - Divide Fractions
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with multiplying using

area models.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 137-138

Extend Thinking

Use It! Application Station
Potluck with a Twist Students use whole
numbers, fractions, and division to create a
14-dish menu for a potluck.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 138

Lesson 11-7 « Solve Problems Involving Fractions

158C
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159-160

Unit 11 - Divide Fractions

Students can complete the Unit Review to prepare for the Unit
Assessment. Students may complete the Review in their Interactive eBook
in the Digital Student Center.

Vocabulary Review

Item Analysis

1 1-2

2 1-3

3 141

4 111

5 1141

6 17

7 141

8 11-2

Review

Item Analysis

9 2 n-2 5.NF.B.7.c

10 2 111 5.NF.B.7

1 2 1-2 5.NF.B.7.c

12 1 1-3 5.NF.B.7,
5.NF.B.7.b

13 2 11-4 5.NF.B.7,
5.NF.B.7.b

14 2 11-4 5.NF.B.7,
5.NF.B.7.b

To review the lessons in this unit, have
students watch the Math Replay video in
their Digital Student Center.

Assign the Unit Review practice to
students from the Digital Teacher Center.
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Item Analysis (continued)

15 1 1-4 5.NF.B.7,
5.NF.B.7.b
16 1 1-4 5.NF.B.7,
5.NF.B.7.b
7 1 1-4 5.NF.B.7,
5.NF.B.7.b
18 2 1-6 5.NF.B.7,
5.NF.B.7.a
19 1 -2 5.NF.B.7
20 1 15 5.NF.B.7,
5.NF.B.7.a
21 1 15 5.NF.B.7,
5.NF.B.7.a

Performance Task
Standard: 5.NF.B.3, 5.NF.B.7, 5.NF.B.7.a, 5.NF.B.7.b, 5.NF.B.7.c
Rubric (6 points)

2POINTS  Student’s work reflects proficiency with dividing a whole
number by a fraction.

1POINT  Student’s work reflects developing proficiency with dividing
a whole number by a fraction.

0 POINTS  Student’s work shows weak proficiency with dividing a whole
number by a fraction.

2POINTS Student’s work reflects proficiency with dividing a fraction by
a fraction.

1POINT  Student’s work reflects developing proficiency with dividing
a fraction by a fraction.

0 POINTS  Student’s work shows weak proficiency with dividing a
fraction by a fraction.

2 POINTS  Student’s work reflects proficiency with dividing an improper
fraction by a fraction.

1POINT  Student’s work reflects developing proficiency with dividing
an improper fraction by a fraction.

OPOINTS  Student’s work shows weak proficiency with dividing an
improper fraction by a fraction.

Reflect

The Reflect question provides an opportunity for students to express their
understanding of the unit level focus question.

Unit Review

161-162
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Fluency Practice

Ut 1
Fluency Practice

Name

Fluency Strategy

Yeui con mutiply using an igactnm

Step | Maltiply the ones.
Bxd4=32 34
Regroup 3208 Itens and 20085 x B

Sep 2 Muliply the 1ens 259

80 +3
Regroap 110 fens 05 1 Rundred and 1 ton

St0 3 Maliply the hundreds
8 X 300 = 2,400
Add the 1 hundeod
2400 4 500 = 2500
1. Use the algoctm 1o mulioly.
435
x 9

4504

Fluency Flash
Use the area model 10 find the product.
2 BxI= 91

2 + 3
7 140 21
a1 - Doy Fracsom
Fluency Check
What is the product or quotient?
1 4800+45= 900 9 350+7= 50
42800 +4=__700 0, 240+ &= 60
5 480+ 6= 80 na200+2=__ 400
6 160 + 4= 40 12 804+9= 20
71 35 | 1 es2
X8 X ¥
280 4,564
8 456 W 789
X 8 X _6
3,648 1734
Fluency Talk

How con you multiply 3 3-digt number by a 1-<igh number?

Expianations may vary.

How can you divide o mulipée of 1007
Explanations may vary.

163-164 Unit 11 - Divide Fractions

Fluency practice helps students develop procedural fluency; that is, the
“ability to apply procedures accurately, efficiently, and flexibly.” Because
there is no expectation of speed, students should not be timed when

completing the practice activity.

Objective Students practice using an algorithm

to multiply.

Fluency Progression

unie _lFocus | Stendara |

Use Partial Sums to Add

Decompose by Place Value to Subtract

Use an Algorithm to Add

Use an Algorithm to Subtract

Choose a Strategy to Add

Choose a Strategy to Subtract

Multiply by Multiples of 10

Multiply by Multiples of 100

Divide Multiples of 10

10 Divide Multiples of 100

1" Use an Algorithm to Multiply (2- and 3-Digit
Numbers by 1-Digit Numbers)

12 Use an Algorithm to Multiply (2-Digit Numbers
by 2-Digit Numbers)

13 Choose a Strategy to Multiply

14 Choose a Strategy to Multiply

© o N oUW N =

4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
5.NBT.B.5
5.NBT.B.5
5.NBT.B.6
5.NBT.B.6
5.NBT.B.5

5.NBT.B.5

5.NBT.B.5
5.NBT.B.5

Fluency Expectations
Grade 4

« Add and subtract within 1,000,000.
Grade 5

« Multiply multi-digit whole numbers.

Grade 6

« Divide multi-digit numbers using the standard algorithm.

« Add, subtract, multiply, and divide multi-digit decimals using the

standard algorithm for each operation.
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Performance Task

Field Day Fun!

Students draw on their understanding of solving problems involving Performance Task
division with fractions. Use the rubric shown to evaluate students’ work.

Noarw
Standard: 5.NF.B.3, 5.NF.B.7 .nkﬂr:myn::lr- their yrary tieks day

Rubric (10 points) Port A

For the first event. sach o
Part A (DOK 2) - 2 points o

2POINTS  Student’s work shows proficiency representing quotients as a 3 ¥ RS r'm, 'f w_." N y—
fraction. The student’s answer ar\:d explanatiog are accurate. J,:o w:zms:::: ::;w; :m_nin'\:.po'_ x:;:iwao

1POINT  Student’s work shows developing proficiency representing
quotients as a fraction. The student’s answer or explanation
is not accurate. Pant8

0POINTS  Student’s work shows weak proficiency representing For the s
quotients as a fraction. The student’s answer and

they need A7 Use @ HEpresentatan 10 sohve

explanation are not accurate. 20 students; Check students’ dlvnwing'.,
Parts B, C, E (DOK 2) — 6 points
6 POINTS  Student’s work shows proficiency with solving division word
problems involving fractions. The student’s answer and work
are correct.

way

e 6 students on a

haw far wik 2ach

3POINTS  Student’s work shows developing proficiency with solving , 907 Showr yomr work
division word problems involving fractions. The student’s 5';, of the way around the track: Sample Answer:
answer or work is incorrect. i +6= i’é
O0POINTS  Student’s work shows weak proficiency with solving division Soaesunest Sesmeca Bond 27

word problems involving fractions. The student’s answer and
work are incorrect.

Part D (DOK 3) — 2 points

2POINTS  Student’s work shows proficiency with determining if a
quotient should be written as a remainder. The student’s
answer is correct and the explanations are reasonable.

1POINT  Student’s work shows developing proficiency with determining 3 prizes; 81 + 24 = 3 RY; The remainder isn't used
if a quotient should be written as a remainder. The student’s Shicnoval Mietuionis Wil ga enofiu arine,
answer is incorrect or the explanations are not reasonable.

0 POINTS  Student’s work shows weak proficiency with determining if a
quotient should be written as a remainder. The student’s

answer is incorrect and the explanations are not reasonable. Sample answer: The quotient shouldn't be written
as a mixed number because each prize cannot be

divided into parts.

% A mend nomBer o7 with o

Shousd the quatient be w
7 Explain hox

Got 7 of # Grancls bar? Write an euation and solve

100 students; Sample answer: 50 + % =55= 100

I Anessment Besouice Bok

Performance Task 164A
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Two forms of the Unit Assessment, Form A and Form B, are available for
either print or digital administration. The items on the two assessments
are parallel items, assessing the same concept and standard. The table
below provides the item analysis for both forms.

Both Unit Assessments are available in the Assessment Resource Book
or as downloadable files from the Digital Teacher Center.

Data When students complete the Unit Assessment in the Digital
Student Center, their responses are auto-scored.

Item Analysis

a B w N =

NN NN

1
1
-2
1-2
13,
-7
1-4,
-7
1-4

11-6,
-7
15

1-6

1
1-2
11-6,
17
1-4,
17

Quotient Fractions (Models)
Quotient Fractions (Models)
Quotient Fractions (Word Problems)
Quotient Fractions (Word Problems)
Divide Whole Numbers by Unit
Fractions

Divide Whole Numbers by Unit
Fractions

Divide Whole Numbers by Unit
Fractions

Divide Unit Fractions in Word
Problems

Divide Unit Fractions by Whole
Numbers

Divide Unit Fractions in Word
Problems

Quotient Fractions (Models)
Quotient Fractions (Word Problems)
Divide Unit Fractions in Word
Problems

Divide Whole Numbers by Unit
Fractions

5.NF.B.3
5.NF.B.3
5.NF.B.7
5.NF.B.7

5.NF.B.7.b,
5.NF.B.7.c

5.NF.B.7.b,
5.NF.B.7.c

5.NF.B.7.b

5.NF.B.7.a,
5NF.B.7.c

5NF.B.7.a

5.NF.B.7.a

5.NF.B.3
5.NF.B.7
5.NF.B.7.a,
5.NF.B.7.c
5.NF.B.7.b,
5NF.B.7.c

Assign the digital Unit Assessment (Form A or B) to students or

download and print PDFs from the Digital Teacher Center.

164B
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Form B

Unit Assessments 164C
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UNIT 12 PLANNER

Measurement and Data

PACING: 9 days

LESSON

MATH OBJECTIVE

LANGUAGE OBJECTIVE

SOCIAL AND EMOTIONAL
LEARNING OBJECTIVE

Unit Opener 1aniret Which Sums Occur Least and Most? Students roll a pair of number cubes and explore how often each sum occurs.
The data can be visualized with a line plot later in the module.

121 Convert Customary Units

12-2  Convert Metric Units

12-3  Solve Multi-Step Problems
Involving Measurement
Units

12-4 Represent Measurement
Data on a Line Plot

12-5 Solve Problems Involving

Measurement Data on
Line Plots

Students use the relationship
between customary units of
measurement to convert
measurements.

Students use the relationship
between units of time to convert
measurements.

Students use the relationship
between metric units of
measurement to convert
measurements.

Students solve multi-step problems
by identifying and answering a
hidden question and using that
answer to solve the initial problem.

Students create a line plot to
display a data set involving
measurement.

Students interpret line plots.

Students solve problems using data
in a line plot and performing
operations on the data.

Math Probe Line Plots Students interpret a line plot with fractional data.

Students discuss the relationship
between customary units of
measurement and time to convert
measurements using the verb decide.

Students discuss the relationship
between metric units of
measurements to convert
measurements using the verb help.

Students discuss solving multi-step
problems by identifying and
answering a hidden question to
solve the initial problem using make
sense of and determine.

Students foster personal curiosity
about mathematics by relating a
mathematical concept to their
own lives and interests.

Students explain their thinking
for how they solved a
mathematical problem, including
how a correct solution was found
or what caused confusion

and why.

Students describe the logic and
reasoning used to make a
mathematical decision.

Students discuss line plots using the Students recognize and build

modals might, can, and could.

Students discuss solving problems
using operations and line plot data
using amount and the superlatives
greatest and /east.

upon personal mathematical
strengths of self and others
within the classroom math
community.

Students acknowledge different
representations that can be used
to complete a mathematical task,
and reflect on the value of the
similarities and differences.

Unit Review
Fluency Practice

Unit Assessment
Performance Task

165A

Unit 12 - Measurement and Data



FOCUS QUESTION:

How can | convert measurement units
and represent measurement data?

LESSON KEY VOCABULARY MATERIALS TO GATHER RIGOR FOCUS STANDARD
Math Terms Academic Terms
121 capacity accurate « Customary Conversion Procedural Skill ~ 5.MD.A.1
convert infer Tables Teaching Resource & Fluency,
customary system « Customary Measurement Application
length Cards Teaching Resource
weight
12-2 capacity emphasize - base-ten blocks (ones and Procedural Skill  5.MD.A.1
convert note tens only) & Fluency,
length « Metric Conversion Tables Application
mass Teaching Resource
metric system « number cubes
12-3 convert analyze « Customary Conversion Procedural Skill ~ 5.MD.A.1
procedure Tables Teaching Resource & Fluency,
« index cards Application

« Metric Conversation Tables
Teaching Resource

« Problem-Solving Tool
Teaching Resource

12-4 data accurate - dry spaghetti noodles Procedural Skill  5.MD.B.2
line plot reflect « Water Remaining Line Plot & Fluency,
outlier Teaching Resource Application

125 data emphasize « blank number cubes Procedural Skl 5.MD.B.2
line plot suggest « index cards & Fluency,
« Problem-Solving Tool Application

Teaching Resource

Unit Planner 165B



Unit Overview

Focus

Data and Line Plots

In Kindergarten and Grade 1, students become familiar with categorical
data and ways to display it, such as picture graphs and bar graphs. In
Grade 2, they are introduced to measurement data. They generate
measurement data by measuring and recording lengths to the nearest
whole unit and represent the data on a line plot. In Grade 3, they work
with measurements in fractions of a unit, and in Grades 4 and 5, they
create line plots for a variety of data sets and solve problems based on the
data using operations appropriate for the grade. A line plot uses an
appropriately scaled number line to present the values of the
measurements in a data set. Each measurement is represented by an X or
dot placed above the number line, directly over the location of its value.

The line plot is an efficient way to display, compare, and interpret the data.
When students are proficient at constructing line plots, they can be
presented with line plots for a variety of measurement contexts and asked
to interpret them. The work in this unit has connections to the fraction
expectations for Grade 5, which also callfor solving problems using
computations with fractions and mixed numbers.

Students also learn that the same measure can be expressed in different
units. Students learn to convert between units within a measurement
system using their previously-learned skills in multiplication and division.

Coherence

What Students Have Learned | What Students Are Learning

« Students convert measures within a

.'II What Students Will Learn

|« Students identify statistical questions.
i

« Students have learned the measurement units

and expressed the same measure in different | given system. . (Grade 6)

units. (Grade 4) |+ Students solve problems using measurement I'I « Students describe data by its center, spread,
. Students have used the four operations to solve | COnversions. | and overall shape. (Grade 6)

problems involving measurement. (Grade 4) [' Students make a line plot of measurement data |, gy, gonts display numerical data in plots on a

« Students have made a line plot to display r' expressedin fractlo'ns of ”n"ts‘
fractional units of measures. (Grade 4) |« Students operate with fractions to solve |

Students h Ived probl ing data f l"l problems involving information presented in a ||'
- Students have solved problems using data rorn/ line plot.

|| number line. (Grade 6)

line plots. (Grade 4)

Rigor

Procedural Skill & Fluency
Students build proficiency with

Application
Students apply their knowledge of

Conceptual Understanding
Students develop understanding of

« converting among customary units
of measure;
. converting among metric units of measure;
- using statistical representations to display
fractional data.

165C Unit 12 - Measurement and Data

- multiplying and dividing to convert units
of measure;

« solving multi-step problems involving
unit conversions;

« representing data on a number line using a
line plot;
« interpreting data represented in a line plot.

- multiplying and dividing with fractions to
convert among units of measure;

« relative sizes of units of measure to solve
problems with real-world contexts;

- data to represent data from a real-world
context on a number line;

« fractional operations to solve
problems involving data on line plots
in real-world contexts.



E@ Effective Teaching Practices

Support Productive Struggle in Learning Mathematics

Struggle is part of learning. This is especially true in mathematics. It is a
well-known truth, and in response, teachers might believe they do
students a favor by taking out the struggle. However, learning without
some struggle is probably not deep learning.

Productive struggle promotes the deep learning we seek for students,
because it forces a more thorough, active kind of engagement. A major
role of the teacher is to understand this and make sure his or her students
understand it too. Too often students believe their struggle means they are
just not good at math. In fact, they might have already been influenced by
adults to believe this. Teachers can correct this by encouraging students to
reject the idea that they are just not good at math and to see struggle as
an opportunity to learn. Students must believe it is true, and teachers can
show them that it is true by engaging them correctly.

As a facilitator, help students accept and engage themselves in
productive struggle.

For example—

« Anticipate what students might struggle with and be ready to help them
know the struggle is normal. Remind themof their prior work when they
create scales for line plots and when they encounter unlike denominators.

« If students struggle unproductively, provide tools such as fraction circles.

« Give students the sense that questions indicate hard work and participation.

« Encourage students to talk with each other and recognize each other’s good
efforts. Create a culture in which students are advocates for each other.

« Students started working with line plots in Grade 2, so they have a good
foundation for handling struggles now. Allow them some time to do so.
Issues are likely to be associated with the introduction of fraction data.

U Math Practices and Processes

Make Sense of Problems and Persevere in Solving Them

This practice goes hand in hand with the teaching practice of supporting
productive struggle. The connection is the idea that perseverance is the
key to success.

Students need to thoroughly consider a problem and understand what is
being asked. Proficient students identify the givens and how they relate to
each other and what the problem is asking for. They form an idea of what
the solution may look like and seek representations that might help them
find it. They recognize that there could be more than one way to solve a
problem, so they consider alternative approaches when possible.

Proficient students know how to use problem-solving strategies such as
drawing pictures, solving analogous or simpler problems, and looking for
patterns. They recognize that it might be necessary to change course

Social and Emotional Learning

Self-Awareness - Self-Efficacy (Lesson 12-1): Students with high self-
efficacy are more likely to persevere to complete a challenging task.
Self-Management - Self-Motivation (Lesson 12-2): Students who
self-motivate can take initiative and persevere through challenging tasks.
Responsible Decision-Making — Analyze Situations (Lesson 12-3):
Students make sense through analysis, which helps them make informed
decisions.

along the way. They check their solution against an estimate or alternative
approach when possible, and they ask themselves whether their solution
makes sense.

Solving problems involving data on a line plot requires students to both
interpret the plot and determine the operations to use. This might slow
students in finding a starting point. If necessary, focus them on the
mechanics of the line plot first, making sure they can describe what it
means. Then have them address the problem and what it asks for.

Students will need to handle unlike denominators. Note whether they wait
to convert to like fractions when needed or if they convert the tick labels
on the line plot. In some cases, one might be more efficient than the other.

When students divide, have them revisit the concept of fractions as
division if necessary.

Relationship Skills - Social Engagement (Lesson 12-4): Engaging with
others allows students to develop relationships and establish a sense of
security and belonging in the classroom community.

Social Awareness — Appreciate Diversity (Lesson 12-5): When students
appreciate diversity, they create a stronger, more inclusive classroom
community.

Unit Overview 165D



Unit Overview

Language of Math
Mathematical Nouns

- Convert* (Lesson 12-1) Students are introduced to the term as they
learn to change a measure from one unit to another within a
measurement system. They do not convert between the metric and
customary measurement systems.

« Data* (Lesson 12-4) Students are familiar with the concept of data from
their earliest work with it in Kindergarten but have not been formally
introduced to the term until now. Data are numbers or symbols,
sometimes collected from a survey or experiment, to show information.
Data is plural.

@ Math Language Development

A Focus on Reading

In many respects, reading in math can be similar to reading in any academic
discipline. In any discipline, students read for comprehension. They seek to
learn new ideas, and they must learn and incorporate new vocabulary.

In some ways, reading in math is different and requires different

strategies. Consider these unique characteristics of mathematics text.

- Math text is conceptually dense.

« A single sentence might communicate multiple layers of content.

« Math text looks different. It includes prose, equations, graphs, tables,
symbols, and other means for communicating ideas.

- Math ideas are developed logically, with the conclusion at the end.

« Math is a language that uses common words but with different meanings.

As a facilitator, interact with students before, while, and after they read a
passage or problem.

English Language Learner

In this unit, students are provided with a number of scaffolds to support
their comprehension of the language used to present and explain
strategies related to measurement and data. Because many of the words
(mixture, so, enough) and phrases (make sense of, whether) used in this
unit could prove challenging to ELs, they are supported in understanding
and using them so that the instruction is more accessible.

165E Unit 12 - Measurement and Data

« Line plot (Lesson 12-1) Students were introduced to this term in the
context of displaying measurement data in Grade 2, and they
encountered it again in Grades 3 and 4. A line plot is a method of
displaying a set of measurement data. It uses a number line to present
the values of the measurements, each measurement being depicted as
an X or dot placed directly over the corresponding location for that value
on the number line. When the plot uses dots to mark the measurements,
it can be called a dot plot.

- Outlier* (Lesson 12-4) An outlier is a piece of data that doesn’t fitwithin
the pattern of the rest of the data. It is usually an extreme value that can
skew the interpretation or summary of the data.

*This is a new term.

Before reading—

« If the passage or problem has a title or other telling features, ask
students to inspect them briefly and predict what the text passage or
problem is about.

While reading—
- Have students restate the content in their own words and address
possible comprehension issues.
« Have students notice the ways that new ideas are built on familiar
ones—for example, have them recall prior work placing and labeling tick
marks for displays of whole number tasks.

After reading—
« Check with students that the problem or passage makes sense to them.
« Help students make connections to similar problems they have solved before.

Lesson 12-1 - mixture

Lesson 12-2 — make sense of
Lesson 12-3 — enough
Lesson 12-4 — whether
Lesson 12-5 — so (that)



Unit Routines

Number Routines

The number routines found at the beginning of each
lesson help students build number sense and operational fluency. They
also help students develop the habits of mind that are important for
proficient doers of math.

Find the Pattern, Make a Pattern

Purpose: Build efficiency with recognizing and building patterns.
Overview: Students determine the rule(s) for a given pattern, then use
the rule(s) to create a new pattern. The teacher records students’ new
patterns and facilitates a discussion to validate the pattern and its rules.

Decompose It

Purpose: Build flexibility with numbers.

Overview: Students generate multiple (at least 3) ways to decompose
given numbers and share their thinking for each decomposition. The
teacher records decompositions and then facilitates a discussion of
patterns in the decompositions.

Which Benchmark Is It Closest To?

Purpose: Enhance rounding and reasoning skills.

Overview: Students determine to which benchmark the given number is
closest and explain their reasoning.

?) Sense-Making Routines
Notice & Wonder

- Notice & Wonder: Tell me everything you can. (Lesson 12-1) Students
observe different-sized containers.

« Notice & Wonder: What do you see? (Lesson 12-2) Students see a
balanced scale with a large object on one side and lots of smaller
objects on the other side.

« Which doesn’t belong? (Lesson 12-3) Students see several unit
conversions and compare them to see how they can group them to find
one that doesn’t belong.

Math Language Routines

The Mathematical Language Routines used in this unit give teachers a
structured, yet adaptable format for amplifying and developing students’
social and academic language. For more information on the Math
Language Routines, see the Appendix.

« Lesson 12-1 - Students participate in MLR8: Discussion Supports so
that students’ meta-awareness can be fostered as they discuss what
they know in order to solve a problem that involves converting
customary units.

« Lesson 12-2 — Students participate in MLR7: Compare and Connect so
that students’ oral and written output can be fostered as they compare
and contrast different ways to convert metric units.

« Numberless Graph: What’s the question? (Lesson 12-4) Students see
aline plot without labels and discuss what they can know about the data
and what the data could represent.

« Notice & Wonder (Lesson 12-5) Students see many bowls on a table
with various numbers of tomatoes in each bowl.

« Lesson 12-3 — Students participate in MLR2: Collect and Display so that
students’ oral words and phrases can be captured into a stable, collective
reference when relating units of measure.

« Lesson 12-4 — Students participate in MLR1: Stronger and Clearer Each
Time so that they have a structured and interactive opportunity to revise
and refine both their ideas and their verbal and written output while
representing data on a line plot.

« Lesson 12-5 — Students participate in MLR5: Co-Craft Questions and
Problems so that they can produce the language of mathematical
questions related to solving problems involving data on line plots.

Unit Routines 165F



Readiness Diagnostic

Administer the Readiness Diagnostic to determine your students’

Unit 12 readiness for this unit.

How Ready Am 1?

B Targeted Intervention

1 B WSS How Wibre G of @ Use Guided Support intervention lessons available in the Digital
: : i Teacher Center to provide targeted intervention.
(©) ro00mi o

Item Analysis

Skill Guided Support Standard
Intervention Lesson
2 Convert metric units Metric Units of 4.MD.A1
Liquid Volume

2 2 Convert metric units Metric Units of Length 4.MD.A.1
1 Identify metric conversions Metric Units of Length 4.MD.A.1

5 2.8 maters. How many ceatimaters i

4 2 Convert customary units Customary Units of 4.MD.A1

Length
& e P DeRAC et o ey S 5 2 Convert customary units Customary Units of 4MD.A1
8, 4quans Liquid Volume
© sau 6 2 Convert customary units Time 4MD.A1
7 1 Divide whole numbers  Divide by Powers of ~ 5.NBT.A.2
by powers of 10 10 (Decimal Point)
8 1 Divide decimals by Divide by Powers of ~ 5.NBT.A.2
powers of 10 10 (Decimal Point)
i Rk itk 2k 9 2 Interpret a line plot Line Plots (Quarters)  4.MD.B.4
0 2 Interpret a line plot Line Plots (Quarters)  4.MD.B.4

15 3 howts. How many minytes is the

8. 60 miouzes

D 10 minutes

8. 074
D. 74000

065
Use the fine piot 10 answer questions 9 and 10.

x

X

x
X x
X X X

Crp——p—tp
i 2 3
Aoph Wﬂgﬂu (M) @

Assign the digital Readiness Diagnostic to students or download
and print PDFs from the Digital Teacher Center.

nd

pound ¢. 2ooums

Course Diagnostic

| V2

220 Avsessment Moo o
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Focus Question

Introduce the Focus Question: How can | convert measurement units and
represent measurement data?
Ask students to think about what they know about measurement data.

« What types of measurements have you made before?

« What units have you used to measure?

« What kinds of data have you used?

« What graphs have you used to represent data?

Remind students that at the end of the unit, they will reflect back on what
they learned.

Family Letter

Each letter presents an overview of the math in the unit and home
activities to support student learning.

STEM in Action

Videos

Students can watch the two STEM videos.

STEM Career: Construction Manager Finn describes his aspirations to
be a construction manager.

Finn Buys Drywall Students see how Finn uses a line plot to keep track
of drywall thickness.

STEM Project

Students can complete the STEM Project Card during their
workstation time.

STEM Adventure

Students can complete the STEM Adventure during their workstation time.

Unit Opener

165
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Unit Opener

IGNITE! -

Bama
‘Which Sums Occur Least and Most?
Listen for directions.

o | c | o

Tollbes for Your | Totals for Your Combined
Group Group Results

66 bgnlinl + Wik Suare Denus Lt et st

166 Unit 12 - Measurement and Data

Ignite!

Which Sums Occur Least and Most?

Students roll a pair of number cubes and explore how often each sum
occurs. The data can be visualized with a line plot later in the unit.

Materials: number cubes marked 1-6

Pose the following experiment.

« Suppose you roll two number cubes marked 1-6 many times. After
each roll, you find the sum of the two numbers that appear. What are
the possible sums that can be rolled?

« Do you think each sum will occur about the same number of times?

1. Give each pair of students two number cubes marked 1-6.
Roll a pair of number cubes 50 times and record a tally mark in
Column B for each sum that is rolled. After the 50 rolls, record the
number of times each sum occurred in Column C.

2. Ask students to analyze their results.
« What do you notice about the results?
« Are you surprised by your results?

3. Have students combine their data with other groups of students.
« Combine your data with two other groups, and record the
combined results in Column D. What do you notice about your
combined results?

4. Have students conjecture about the data.
« Explain why sums of 2 and 12 occur least often.
« Explain why sums of 6, 7, and 8 occur more often than the
other sums.

You may want to combine the data from the entire class to see if there are
any changes in the sums that appeared most and least frequently.
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Unit Resources At-A-Clance

Workstations Additional Resources
Reveal Math offers rich and varied resources that teachers can use to differentiate and enrich Use the resources below to provide
students’ instructional experiences with the unit content. The table presents an overview of the additional support for this unit.

resources available for the unit with recommendations for when to use them.

Use After Vocabulary
Lesson Use the vocabulary cards to help students learn
Game Station Students build proficiency with converting the vocabulary in this unit. Encourage students
- measurement units and creating line plots. to write their own definitions of the new terms
.2 the front side of th d.
i « Product Size Sort 121 onthefront sie otthe car
ﬁ « Convert Metric Units Race 122
E « Metric Units of Measurement Race 12-3
© « Create a Line Plot Task Cards 12-4
« Line Plot Task Cards 12-5 convert
§ Digital Game Space Race Students practice finding volume. 1241
g
v -,
o | Foldables
-g’ Use the unit foldables with Lessons 12-4 and 12-5.

Have students complete at least one of the Use It! activities for this unit.
STEM Project Card  Environmentally Friendly Students use 12-3

measurements to create 5 environmentally friendly
home improvements.

&
_f..

-

=fun

|

Connection Card City of Trees Students create a line plot for plant 12-5
growth data. Spiral Review

Students can complete the Spiral Review at any
point during the unit as either a paper-and-
Real World Card Find a Pattern and Repeat Students use a repeat 121 pencil or digital activity.

function to loop computer code.

@

c
o
2
©
P
n
c
o
2
©
=
a
o
<

&

121 5.NF.B.3
12-2 5.NF.B.7
123 5.NF.B.6
12-4 5.NF.B.5
12-5 5.NF.B.4
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LESSON 12-1

Convert Customary Units

Vocabulary

Learning Targets

« | can convert customary units of measure and time. Math Terms ~ Academic Terms
« | can explain which operation to use when converting. capacity accurate

convert infer

customary system
Standards ¢ major s supporting ® Additional length

weight

Content

£.5.MD.A Convert like measurement units within a given measurement system.
£.5.MD.A.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.

Math Practices and Processes

MPP Make sense of problems and persevere in solving them.
MPP Use appropriate tools strategically.

Focus
Content Objectives

« Students use the relationship
between customary units of
measurement to convert
measurements.

« Students use the relationship
between units of time to convert
measurements.

Coherence
Previous

« Students converted
measurements within a single

system of measurement (Grade 4). f

Rigor
Conceptual Understanding

« Students use understanding of
multiplication and division with
fractions to convert among
customary units of measure.

Conceptual understanding is
not a targeted element of rigor
for this standard.

167A

Language Objectives

« Students discuss the relationship
between customary units of
measurement and time to convert
measurements using decide.

« To support maximizing cognitive
and linguistic meta-awareness,
ELs participate in MLR8:
Discussion Supports.

Now

. + Students use the relationships

between customary units of
measurement and units of time
to convert measurements.

| Procedural Skill & Fluency

« Students develop proficiency
with multiplying and dividing to
convert among customary units
of measure.

Unit 12 - Measurement and Data

SEL Objective

« Students foster personal
curiosity about mathematics by
relating a mathematical concept
to their own lives and interests.

| Next

« Students use the relationships
between metric units of mass,
length, or capacity to convert
measurements (Unit 12).

| Application

« Students apply knowledge of
multiplying and dividing with
fractions to convert among
customary units of measure.

The materials may be for any part
of the lesson.
« Customary Conversion Tables
Teaching Resource

« Customary Measurement Cards
Teaching Resource

Number Routine @

Find the Pattern,
Make a Pattern @ s-7min

Students build number

sense as they determine the rule for a
pattern and use it to find missing terms.
Students then use the same rule to
make a new number sequence with
different numbers.

These prompts encourage students to
talk about their reasoning:

« How did you think about the pattern?

« What did you notice about
the numbers?

« How did you create your own
sequence of numbers?

« How do you know that your
sequence follows thesame rule?



Launch @smn

Purpose Students begin thinking about the correspondences among
containers with varying capacity.

Notice & Wonder™

« Tell me everything you can.
See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students talk in small pairs about
similarities and differences they notice about the containers before
discussing as a class.

' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ noticing and wondering about the relationships
among the capacities of the containers and are based on possible
comments and questions that students may make during the share out.

« What could help you understand how the capacities of these
containers are related?

- What are some ways you can describe the relationship between the
capacities of these containers?

Math is... TErR N

« What behaviors have helped you be successful in the past?

Self-Awareness: Self-Efficacy

Students with high self-efficacy are more likely to persevere to complete a
challenging task. As students participate in the Notice & Wonder routine,
encourage them to relate units of measure to their own lives. Invite them
to consider when they have had to test the efficacy of several different
methods that could be used to solve a problem.

Transition to Explore & Develop

Ask questions that get students thinking about how they can convert
smaller units of measure to larger units of measure, and vice versa.

- Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use multiplication and division to convert
customary units of length, capacity, and weight, and units of time.

Sense-Making Routine[

L& 121
Convert Customary Units

Be Curious

How are they the same?
How are they different?

What befunvicns have helped
you be sisccassiul in the past?

Lesson 12-1 - Convert Customary Units
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Explore & Develop ©@:omn

Learn Froman Yegun Recips
Mikiangls is making froren yogurt. ? cups yogert

: e pe—
How many pints of yogurt does Miknyla nesd? |,
For hiow many minutes does she need to freeze | 1
the yogurt? Wy

Freeze for 3 houn

-

£ v, et g

2 eups = | pnt
2 puts = § quont
A quarts = 1 gaiiee |

Yoo divide 10 coowert cups 1o geots.
THim 4._ Winiat o£hor ool could you ise

1 el
Mikiryta needs 3+ aints of yofurt fo-coivert ks

;

S PR i

e | { Py p——

&0 minidgs » | houy
24 hpoars = | Say

You muttiply to coment hours o minuses
T
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St rencs 10 freai the yogurt e 45 minutes.

Riplie atio
A and units of time.

i i COMANT Custommary onits of

A schanl hasts & walk fe chardy that 154 miles lang. Haw long Is this
wealk in yardis?

T.040 yards
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© Pose the Problem

5 Discussion Supports

As students talk about what they know, have them pay attention to others’

understandings in order to increase their ability to work through

converting customary units. Restate statements they make as a question

to seek clarification and provide vocabulary or grammar prompts for
students who need more guidance.

Pose Purposeful Questions

« Do you think the number of pints will be greater than or less than the
number of cups? Why?

« How do you know if the number of minutes will be greater than or less

than the minutes in an hour?

© Develop the Math

Choose the option that best meets
your instructional goals.

© Bring It Together

ETP]

-

Elicit and Use Evidence of Student Thinking

« How do you know when to use multiplication to convert customary
units of measure?

« How do you know when to use division to convert customary units
of measure?

« How does knowing the relationships between different customary
units of measure help you convert among the units?

Key Takeaway

« Multiplication and division are used to convert among different
customary units of length, capacity, weight, and units of time.

Work Together
Students use division to convert miles to yards using multiplication
or division.

E® Common Error Students will often use the wrong operation. Make
sure they keep in mind that converting from a longer distance unit like
miles to a shorter one like yards should result in more of the shorter unit.

' Language of Math
Explain to students that customary means “according to the customs or

practices of a particular place.” The units of measure taught in this lesson
are customary in the United States, while most other countries use metric

units of measure.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore converting customary units of measure.

Materials: Customary Conversion Tables Teaching Resource,
Customary Measurement Cards Teaching Resource

Directions: Have students match Customary Measurement Cards
that represent the same quantity. After students have matched each
measurement card, have them write a multiplication and division
equation that represents each conversion.

- Implement Tasks That Promote Reasoning and
Problem Solving

« How did you begin to think about this task? How did you
organize your information/thinking?

« How did you determine the factors and product of your
multiplication equations?

« How did you determine the dividend, divisor, and quotient of
your division equations?

« When you convert a smaller unit to a larger unit, are more or
fewer of the larger units needed? Explain why.

Math i

« Can you draw a picture or
make a model that supports your equations?

Students use tools to deepen their understanding
of mathematical relationships.

Activity Debrief: Have groups =
share and explain their matches T TS, 4
and equations. | |

Have students revisit the [ e | e | W | aw |
Pose the Problem question i el iz
and discuss answers. i
« How can you find how many pints i | | |
of yogurt Mikayla needs and how ] i || G| wased
many minutes she needs to i | | i
refrigerate the mixture?

PDFs of the Teaching Resources are
available in the Digital Teacher Center.

[ EL |

S English Learner Scaffolds
Entering/Emerging Ensure understanding of
mixture. First, make sure students understand
what yogurt is. Point to all of the ingredients and
say, using a stirring gesture, Yogurt is a mixture
of all of these things. Point to them again and say
These make yogurt. Yogurt is a mixture. Check by
pointing to either just one ingredient or all of
them and asking /s this a mixture?

Developing/Expanding Ensure understanding

of mixture. First, make sure students understand
what yogurt is. Point to all of the ingredients and
say, using a stirring gesture, Yogurt is a mixture
of all of these things. Point to them again and say
These make yogurt. Yogurt is a mixture. Check by
asking What is yogurt? (a mixture)

Guided Exploration

Students learn how to convert units of capacity and time using
multiplication and division. You may wish to provide copies of the
Customary Conversion Tables Teaching Resource for students to use.

Use and Connect Mathematical Representations
4 Before creating a bar diagram that solves the problem, have the
students create a bar diagram showing the relationship between a pint
and cups. Ask:
« Are there a greater number of cups in a pint or pints in a cup?
How do you know?
« How will this bar diagram help you create a bar diagram that
heps you solve the problem?

&4 Make sure students understand that when a conversion to a smaller
unit is made, more of the smaller units are needed, and vice versa. Ask:
« When you convert a larger unit to a smaller unit, are more or
fewer of the smaller units needed? Explain why.
« When you convert a smaller unit to a larger unit, are more or
fewer of the larger units needed? Explain why.

« Think About It: Why should you use division to convert cups
to pints?

- Think About It: Why should you use multiplication to convert
hours to minutes?

Mathis...

« How can a bar diagram help you decide which operation to use?
Students recognize the insight to be gained from the tools they
choose and use.

2. Develop the Math

Mikinyla i making frozen yogurt

Hew can you find how many pints of yogurt
Mikayls needs and how many minutes she
needs o refrigerate the mixture?

Bridging/Reaching Ask students to

talk about common mixtures they may
make or have at home (iced tea, ice
cream, etc.). Then have them brainstorm
and list similar words to mixture and
share their list with the class (mix,
blend, etc.). Allow students to use a
dictionary or thesaurus if desired.

Lesson 12-1« Convert Customary Units 168A
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169-170

Unit 12 - Measurement and Data

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 9 Students may simply compare 84 and 30
without considering the units used to determine each measurement

quantity. Remind students that when comparing, the units must be the
same.

Item Analysis

1-2 1 Conceptual Understanding

3-8 1 Procedural Skill & Fluency

9-14 2 Application

15 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How can you use multiplication and division to convert among
different customary units of measure?
Ask students to share their reflections with their classmates.

Mindset

- What behaviors have helped you be successful in the past?
Students reflect on how they practiced self-awareness.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can convert customary units of measure and time.

« | can explain which operation to use when converting.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker =
m‘ Skill Standard l
1 1 Understand how to convert 5.MD.A1
customary units
1 Convert customary units 5.MD.A1 LEW:;HT‘:JK -
xit Tic
3 2 Convert customary units 5.MD.A1
Namo
4 2 Convert customary units 5.MD.A1
1, For whith Conversions would you hive 16 multiph,

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

A Binchies
4of4 Additional Practice or any of the & or @ activities ke
3of4 Take Another Look or any of the & activities e
2 or fewer of 4 Small Group Intervention or any of the @ activities A

@ 40 4
Key for Differentiation i e
@ Reinforce Understanding 2yt
@ Build Proficiency C. 12 yands

9 Extend Thinking Reflect On Your Learning

)
S
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Reinforce Understanding Build Proficiency

Customary Conversion Tables Practice It! Game Station
Work with students in pairs. Using the Customary Conversion Product Sort Size Students practice
Tables Teaching Resource, one student should present the other comparing products and factors.

with a specific customary measurement. The other student should
convert the measurement to a smaller or larger unit of measure. If
students have difficulty, ask whether they are moving from
smaller to larger or larger to smaller units, and whether they
should use multiplication or division to make the conversion.

Take Another Look Lessons Interactive Additional Practice
Assign the interactive lessons to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Length Conversions
« Weight and Mass Conversions
« Liquid Volume Conversions

Differentiation Resource Book, p. 139 Student Practice Book, pp. 139-140

170B Unit 12 - Measurement and Data
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with finding volume.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 139-140

Extend Thinking

Use It! Application Station
Find a Pattern and Repeat Students use
a repeat function to loop computer code.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 140

Lesson 12-1 - Convert Customary Units

170C
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LESSON 12-2

Convert Metric Units

Vocabulary

Learning Targets

« | can convert metric units of measure. Math Terms  Academic Terms
« | can explain which operation to use when converting. capacity emphasize
convert note

length

Standards * major 4 Supporting ® Additional mass

metric system

The materials may be for any part
of the lesson.

Content

£.5.MD.A Convert like measurement units within a given measurement system.

£5.MD.A.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.

Math Practices and Processes
MPP Make sense of problems and persevere in solving them.

MPP Model with mathematics. - base-ten blocks (ones and tens only)

« Metric Conversion Tables
Teaching Resource
- number cubes

Number Routine @

Find the Pattern,

Focus

SEL Objective

Content Objective Language Objectives

« Students use the relationship « Students discuss the relationship « Students explain their thinking

between metric units of
measurement to convert
measurements.

Coherence
Previous

« Students converted
measurements within a single
system of measurement (Grade 4).

« Students used the relationships
between customary units of

measurement and units of time to _'
convert measurements (Unit 12).

Rigor
Conceptual Understanding
« Students use multiplication and
division to convert among metric
units of measure.

Conceptual understanding
is not a targeted element of
rigor for this standard.

171A

between metric units of
measurements to convert
measurements using help.

« To support optimizing output,
ELs participate in MLR7:
Compare and Connect.

Now

« Students use the relationships
between metric units of mass,
length, or capacity to convert
measurements.

Procedural Skill & Fluency

« Students develop proficiency
with multiplying and dividing
to convert among metric units
of measure.

Unit 12 . Measurement and Data

for how they solved a
mathematical problem,
including how a correct solution
was found or what caused
confusion and why.

| Next

|« Students solve multi-step

problems involving metric and
customary unit conversions
(Unit 12).

Application

« Students apply knowledge of
multiplying and dividing with
fractions to convert among
metric units of measure.

Make a Pattern g s-7min
Students build number

sense as they determine the rule for

a pattern and use it to find missing
terms. Students then use the same rule
to make a new number sequence with
different numbers.

These prompts encourage students to
talk about their reasoning:

« How did you determine the rule that
was used for the given sequence?

« How did you figure out the missing
numbers in the sequence?

« What other sequence of numbers
would follow the same rule?

« How do you know that your
sequence follows the rule?



Launch @smn

Purpose Students begin to understand how they can express equal
amounts using different metric units of measure.

Notice & Wonder

« What do you see?

See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students write down their own
thoughts and questions about the image before having them discuss
as a class.

' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ noticing and wondering about how to express
equal amounts using different units and are based on possible comments
and questions that students may make during the share out.

- What are some different units of measure you could use to express
weight or mass?
« How can you express equal amounts in different ways?

« What helps you be motivated to do your best work?

- Self-Management: Self-Motivation

After students work through the Notice & Wonder routine, have them share
with a partner what motivated them to choose what they saw in the
diagram. Encourage students to think about how they made sense of the
image or what caused confusion as they worked to understand the image.
As students move on to work with converting metric units of measure,
encourage them to reflect on their work by asking themselves to compare
how their motivations might differ from those of other students.

Transition to Explore & Develop

Ask questions that get students thinking about how they can convert
larger units of mass to smaller units and vice versa.

' Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use multiplication and division to
convert metric units of measurement.

Sense-Making Routine[

Le: 12-2
Convert Metric Units

Be Curious
What do you see?

—-_—

What heips you be methated
1o do your bust work?

Lesson 12-2 - Convert Metric Units
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Explore & Develop @i

172

Learn —
The mass of & schoo! ditrict’s new textbook must be =

N0 moce tran 1.26 kilograms, And X5 Spine whith must *8—
be no greater than 2.5 centimeters. Monique messured

the mass of 2 DOOK IN grams ang RS spine width in mimetecs

Can this book be the district’s textbook? _ 125 mimoters

Grams ore smafier tan kiograms

You divie by o power of 10
10 commmt grams 1o kilograms

1260 +1000 = 135

The book nas & mass 1.28 kilogrms

Ty TR

Centimeters are larger than millimetess s el
100 zentimeters = | meter |
1000 meters = | kismeien

by » power ot 1

10 COMVEN CEntintors 1o nWimelers

25x 0= 25

Thet book nas & thickness of 25 millenetis.

FHow €30 you Know whea 10

You muliply of éivida by & powst of 1010 SOt | multiply snd whien 10 divide
ric UNts Of Mass, OGN, Of CADBCRY whan converting unas?

@ Work Together

Wodke 500 Aby conwited [ presm—

|
4000 mL = 7L 4000mL= 7L

How can you sty
theie oasoning?

e v 4000
4,000 4 1000 = £ 4000 X Tz55 = 55 = 4

4000 mL=daL

mi=dl

Sampie answer: Because there are 1,000 mL in a liter,
Wade divides by 1,000 to find the number of liters.

1 1

A milliliter is of a liter, so Ally multiplies by 7000

1,000

Unit 12 « Measurement and Data

® Develop the Math

© Pose the Problem

Pose Purposeful Questions
hl
« Is the scale is balanced? How do you know? What does that tell you?
« How can you determine if both sides of the scale have the same mass?

Choose the option that best meets
your instructional goals. \

N Compare and Connect

Pair students and have them both work on the same problem,

similar to the one on the Learn page. Have one student use

multiplication and one use division, and then have them /
compare their work with their partner. Revisit this activity

throughout the lesson to help students build proficiency.

© Bring It Together

Elicit and Use Evidence of Student Thinking
« How do you know when to use division to convert metric units
of measure?
« In what situations might you use multiplication to convert metric units
of measure?
« How does knowing the relationship between metric units of measure
help you convert among the units?

Key Takeaways
« Multiplication and division are used to convert among different metric
units of length, capacity, and mass.
« When converting within the metric system, one can multiply or divide
by powers of 10.

Work Together

Students explore how two students solved the same problem using
different strategies.

&9 common Misconception Because the strategy that Ally used was not
the one taught in the lesson, students might assume that her work was
done incorrectly. Remind students that multiplying 4,000 by ﬁ is the
same as dividing 4,000 by 1,000. '
Language of Math

Explain to students that convert means “to cause to change in form.” Just
as they can convert metric units from one unit of measure to another, they
can convert U.S. dollars to a different currency, convert a building for a
different purpose, or convert a solid to a liquid in science class.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore measuring objects using base-ten blocks.
Materials: base-ten blocks (ones and tens only)

Directions: Have students measure the length of various objects
using the ones cubes only. After students have measured lengths
using the ones cubes, have students predict the length of their
objects using the tens rods only to measure. Students can then test
their predictions by measuring the objects using the tens rods.

- Implement Tasks That Promote Reasoning and
Problem Solving
« Based on your measurement with the ones cubes, what can you
predict about the measurement using the tens rods?
« How does the relationship between the ones cube and the tens
rod help you make a prediction?
« How is this task similar to converting units of measure?

[P Modeling |

« How can you use an equation to represent the relationship
between the measurement with ones cubes and the
measurement with tens rods?

Students use mathematics to decontextualize a problem.

Activity Debrief: Have groups of students share how they worked
through the problem, including the representations they used and
any solutions they found. Explain that the metric system is based on
powers of 10 similar to the base-ten number system.

Have students revisit the Pose the Problem question and discuss
answers. You may wish to provide copies of the Metric Conversion
Tables Teaching Resource for students to use.

« How can you determine the mass of the bag in kilograms?

!3!-- English Learner Scaffolds

Entering/Emerging Ensure comprehension of
make sense of. Write an equation on the board.
Say Let’s make sense of this problem. Use tens
rods to help you solve the problem while saying
I’'m making sense of this problem. Repeat with
another problem and another tool. Repeat once
more, this time asking students What can I use to
make sense of this problem? Give them two tools

to choose from. those who need it.

Developing/Expanding Ensure comprehension
of make sense of. Write an equation on the board.
Say Let’s make sense of this problem. Use tens
rods to help you solve the problem while saying
I’'m making sense of this problem. Repeat with
another problem and another tool. Repeat once
more, this time asking students How can | make
sense of this problem? Provide a sentence from to

Guided Exploration

Students use division to convert metric units of measurement. You
may wish to provide copies of the Metric Conversion Tables Teaching
Resource for students to use.

Facilitate Meaningful Mathematical Discourse
« Think About It: Why should you use division to convert grams
to kilograms?

£ Discuss the nature of metric conversions and how they are
similar to and different from customary conversions. Ask:
« What kind of number will you always multiply or divide by when
converting metric units? How do you know?
« How is converting metric units similar to converting customary
units? How is it different?

(L Modeling |

« How does the bar diagram help you make sense of the problem?
Students are mapping relationships using diagrams and analyzing
those relationships mathematically to draw conclusions.

2. Develop the Math

W the scale is balanced, 7 kg
o can you

determine the mass of I8
the bag in kitograms?

‘You can comvest medrc

Bridging/Reaching Ask students what
they do to try to help make sense of a
math problem they don’t understand (/
use counters, | use a chart, | group
items by..., etc.). Allow students to
interject, giving their own opinions and
providing corrections when needed. For
example, That’s not how | try to make
sense of a problem. |.... or When I'm
trying to make sense of ... .

Lesson 12-2 - Convert Metric Units 172A
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Practice

Build Procedural Fluency from Conceptual Understanding

Common Error: Exercise 13 Students may mistakenly answer 7,500 by
multiplying 75x 100. Remind students to read the problem carefully and that
when multiplying a decimal by a power of 10, the digits shift the same
number of places as the exponent or the number of zeros.

Item Analysis

1-2 1 Conceptual Understanding

3-8 1 Procedural Skill & Fluency

9 2 Application

10 2 Conceptual Understanding

1-14 2 Application

15 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you use multiplication and division to convert metric units
of measure?
Ask students to share their reflections with their classmates.

Mindset

« What helped to motivate you to do your best work?
Students reflect on how they practiced self-management.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can convert metric units of measure.

« | can explain which operation to use when converting.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

173-174 Unit 12 - Measurement and Data
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Clomdocsq ———————Jsunaws |

1 1 Understand how to convert 5.MD.A1
metric units

1 Convert metric units 5.MD.A1

3 2 Convert metric units 5.MD.A1

4 2 Convert metric units 5.MD.A.1

D pata Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

40f4 Additional Practice or any of the & or @ activities
3of4 Take Another Look or any of the & activities
2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
@ Buid Proficiency

@ Extend Thinking

Lesson 12-2

Exit Ticket

Name

1. For which comversions would you hive to divide? Choase all that

€. T8 maters

4, Awnt
of water

O0EY milldter

A
@ B.500 miiers
Reflect On Your Learning

corfused

O

2 Ayt Bracsos Bick

Lesson 12-2 - Convert Metric Units
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174B

Reinforce Understanding

Metric Conversions

Work with students in pairs. One student rolls two number

cubes and writes a measurement of grams, meters, or liters times

a power of 10. That student gives the measurement to the other
student, who converts it to a smaller or larger unit of measurement.
If students have difficulty ask whether they are moving from smaller
to larger or larger to smaller units, and whether they should use
multiplication or division to make the conversion.

Take Another Look Lessons

Assign the interactive lessons to
reinforce targeted skills.
« Length Conversions Word Problems

« Mass or Weight Conversions
Word Problems

« Liquid Volume Conversions
Word Problems

Differentiation Resource Book, p. 141

Unit 12 - Measurement and Data

Build Proficiency

Practice It! Game Station

Convert Metric Units Race Students practice
using metric conversions to solve problems.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 141-142
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with finding volume.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 141-142

Extend Thinking

Use It! Application Station
City of Trees Students create a line plot for
plant growth data.

The content of this card has concepts
covered later in Lesson 12-5. You may
want to assign this card to students ready
to explore content covered later in this unit.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 142

Lesson 12-2 « Convert Metric Units

174C
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LESSON 12-3

Solve Multi-Step Problems Involving
Measurement Units

Learning Target

« | can solve multi-step problems by identifying and answering a hidden question and using that answer
to solve the initial problem.

Standards - Major & Supporting #® Additional

Content

Vocabulary

Math Term Academic Terms
convert analyze

The materials may be for any part

£ 5.MD.A Convert like measurement units within a given measurement system.
of the lesson.

£ 5.MD.A.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. + Customary Conversion Tables
Teaching Resource

- index cards

« Metric Conversation Tables Teaching
Resource

« Problem-Solving Tool Teaching
Resource

Math Practices and Processes
MPP Make sense of problems and persevere in solving them.
MPP Look for and express regularity in repeated reasoning.

Focus

Number Routine @
Decompose It g s-7mn

Students build fluency

with fractions as they use equivalent
fractions and addition and/ or subtraction

Content Objective Language Objectives SEL Objective

« Students solve multi-step
problems by identifying and
answering a hidden question and
using that answer to solve the

« Students discuss solving
multi-step problems using make
sense of and determine.

« Students describe the logic and
reasoning used to make a
mathematical decision.

« To support sense-making, ELs

initial problem. i f .
B?srsgsate in MLR2: Collect and concepts to decompose a mixed number
' in different ways.
Coherence These prompts encourage students to
Previous | Now | Next talk about their reasoning:

« What do you notice about the number?
In what way is the number composed?

« Students represent and interpret
measurement data to eighths of
a unit on a line plot (Unit 12).

« Students used the four
operations to solve word
problems involving measurement
units (Grade 4).

« Students used the relationships
between metric units of mass,
length, or capacity to convert
measurements (Unit 12).

|« Students solve multi-step
problems involving metric and
customary unit conversions.
« What strategy did you use to solve

the problem? What did you do first?
Next?

« How did one way of decomposing
the number help you think of other
ways to decompose the number?

Rigor

« How can you use a pattern to
think of more ways to decompose
the number?

Conceptual Und Ji Procedural Skill & Fluency Application

« Students deepen their understanding
of multiplying fractions and

« Students build their proficiency
with multiplication involving

« Students apply knowledge of
relative size of unit of

converting units of measurement.

Conceptual Understanding is
not a specific element of rigor for
this standard.

175A

whole numbers and fractions,
and in converting units of
measurement.

Unit 12 - Measurement and Data

measurement and multiplication
and division to solve problems
with real-world contexts.



Launch @smn Sense-Making Routine

Purpose Students begin thinking about multi-step problems involving

conversions of units.
12-3

. Solve Multi-Step Pr.';hlems
Which Doesn’t Belong? Involving Measurement Units

« Which doesn’t belong?

See the Appendix for a full description of the sense-making routines. Be Curious

Which doesn't belong?
Teaching Tip You may want to have students discuss their thinking with

partners before sharing as a whole class.
quarts to gallons

" Pose Purposeful Questions
The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of multi-step problems involving
conversions of units and are based on possible comments and questions
that students may make during the share out.
- Which conversions are between customary units? Metric units? Quarts o cups
« What do the units in each conversion measure?
« What units are smaller than quarts? Larger than cups?

[P indset |

« What helps you make sense of a situation?

yards to feet

liters to milliliters

Responsible Decision-Making: Analyze Situations

As students work through the Which doesn’t belong? routine, have them
write, draw, or speak to each of the steps of their logic and reasoning. This
can help students analyze their thought processes as they analyze
situations, choose appropriate strategies, and identify solutions.

Transition to Explore & Develop

Ask questions that get students thinking about how they can solve
multi-step word problems involving measurement conversions.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can solve multi-step problems involving
conversions of units of measure.

What helps you maks ssnsa
of a siuation?

7 e curious
Which doesn't belong?

quarts to gallons
yards to faet

liters to millilitars

quarts fo cups

Lesson 12-3 « Solve Multi-Step Problems Involving Measurement Units 175
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Explore & Develop ©@:omn
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176 Unit 12 - Measurement and Data

© Pose the Problem

ALR
Collect and Display

As students discuss the questions, record relevant words and phrases they

may use such as make sense of, determine, and convert. Display the words for

student reference. Use the student-generated expressions to help students
make connections between student language and math vocabulary.

Pose Purposeful Questions
« What are you trying to find?
« What information do you have that can help you solve the problem?

© Develop the Math

Choose the option that best meets
your instructional goals.

Bring It Together

Elicit and Use Evidence of Student Thinking

« Explain why some problems are called multi-step problems.
« How does planning ahead help you solve a problem?

Key Takeaway
« When solving multi-step problems, it is necessary to answer a hidden
question first and use that answer to solve the initial problem.

Work Together

Students solve a multi-step word problem involving customary
units of measurement.

L] Common Error Make sure students understand that they are trying to
determine how many inches of the sandwich are left, not how many inches
the guests ate. This will require multiple steps: for example, finding out
how much sandwich is left,and then finding how long that remaining
sandwich measures in inches.

' Language of Math

Explain to students that the prefix centi- indicates one-hundredth and

milli- indicates one-thousandth. They can think of the words century,
meaning a time period of 100 years, and millennium, a time period of
1,000 years, to remind them of these values.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore solving multi-step word problems involving
units of measurement.

Materials: Problem-Solving Tool Teaching Resource

Directions: Distribute copies of the Problem-Solving Tool Teaching
Resource to each student or pairs. Have students solve the Pose the
Problem. You may wish to provide copies of the Customary
Conversion Tables Teaching Resource and the Metric Conversion
Tables Teaching Resource.

[l WRerseverance |

« How can you make sense of the problem?
Students understand the meaning of the problem and realize they
will have to persevere through more than one step to solve it.

Support Productive Struggle
« How can you represent the information given in the problem?
- What do you need to determine before solving the problem?
« How can you determine which operation you should use first?
« How can you use the relationship between milliliters and liters to
solve the problem?

Activity Debrief: Have groups share
the plans they made before solving
the problem as well as the steps they
took to solve the problem. Encourage
students to explain their thinking
behind each step they took to solve
the problem.

A PDF of the Teaching Resource is
available in the Digital Teacher Center. =

‘m- English Learner Scaffolds

Guided Exploration

Students use what they know about converting units of measurement
to solve a multi-step word problem. You may wish to provide copies
of the Customary Conversion Tables Teaching Resource and the
Metric Conversion Tables Teaching Resource.

Facilitate Meaningful Mathematical Discourse

28] Encourage students to make and share plans for solving the
problem. Make sure they ask useful questions to improve each
other’s ideas. Ask:

« What are the steps you would perform to solve this problem?

« Can you understand other students’ plans?

« How are their plans similar to yours? How are they different?

« Think About It: Why should you use multiplication to find the
total number of milliliters?

« Think About It: Why should you use division to convert milliliters
to liters?

« Think About It: How can you use what you know about division
patterns to find the quotient 7,600 <+ 1,000?

Vit MPerseverance |

« How can you make sense of the problem?
Students understand the meaning of a problem and realize they will
need to persevere through more than one step to solve it.

2. Develop the Math

Annie's mother neads to have
enaugh water 1o 1l 16 water
batties. Each botthe holds 475
milkiters of water, How can

Entering/Emerging Ensure understanding of
enough. Show a container and more than enough
manipulatives to fill it. Say / think | have enough
(cubes) to fill this container. Fill it. Nod and say /

had enough cubes. Then show a larger container.

Ask Do | have enough to fill this? Put the (cubes)
in. Shake your head and say / didn’t have enough
(cubes). Repeat again, asking Do / have enough
(cubes) to fill the container?

Developing/Expanding Ensure understanding
of enough. Show a container and more than
enough manipulatives to fill it. Say / think | have
enough (cubes) to fill this container. Fill it. Nod
and say / had enough cubes. Then show a larger
container. Ask Do | have enough to fill this? Put
the (cubes) in. Shake your head and say / didn’t
have enough (cubes). Repeat again and say Tell
me about the (cubes) and container. Expect a
response with enough.

Lesson 12-3 « Solve Multi-Step Problems Involving Measurement Units

Bridging/Reaching Ensure
comprehension of enough. Then have
students come up with similar words
and phrases for have enough (plenty,
sufficient, right amount). Then ask
students to come up with other words
that are often paired with enough (good
enough, long enough, etc.) and to tell
the class what they mean. Allow
students to use a dictionary or
thesaurus if desired.

176A
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177-178

Unit 12 - Measurement and Data

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 1-10 Make sure students understand which
unit of measurement they should be using to express their answers. For

example, in Exercise 1, the length is given in yards but students are asked to
give their answer in feet.

Item Analysis

1-10 2 Application
n 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

- How can you solve multi-step word problems involving units
of measurement?

Ask students to share their reflections with their classmates.

Mindset

« What helped you make sense of a situation?
Students reflect on how they practiced responsible decision-making.

Learning Target
Ask students to reflect on the Learning Target of the lesson.

« | can solve multi-step problems by identifying and answering a hidden
question and using that answer to solve the initial problem.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4

with 4 being the highest confidence.

Exit Ticket Skill Tracker

Standard

1 2 Solve multi-step word problems 5.MD.A1
with conversions
2 2 Solve multi-step word problems 5.MD.A1 Lesson 12-3
with conversion Exit Ticket
3 2 Solve multi-step word problems 5.MD.A1 Wi
with conversions 1
4 2 Solve multi-step word problems 5.MD.A1 longer than

a q 8 centimeters
with conversions

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

4of4 Additional Practice or any of the @ or O activities .
3of4 Take Another Look or any of the @ activities
2 or fewer of 4 Small Group Intervention or any of the @ activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

Reflect On Your Learning

() =

Mhlevoed limdersand
) My
S S

Avvrnmet Bryce Bk 31
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Reinforce Understanding Build Proficiency

Find Your Match! Practice It! Game Station
Show students the sentence “ L mL.” Metric Units of Measurement Race
Have each student fill in the blanks in 4 different ways. Then have Students practice using metric
students write each d their numbers on index cards. Mix up and conversions to solve problems.

then lay out the cards and have students take turns trying to make a
match that shows a true conversion. If necessary, remind students
that one liter is equivalent to 1,000 milliliters, so the numberfo
milliliters must be 1,000 times the equivalent number of liters.

Take Another Look Lesson Interactive Additional Practice
Assign the interactive lesson to Assign the digital version of the
reinforce targeted skills. Student Practice Book.

« Multi-Step Problems (Measurement)

Differentiation Resource Book, p. 143 Student Practice Book, pp. 143-144

178B Unit 12 - Measurement and Data
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with finding volume.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 143-144

Extend Thinking

Use It! Application Station
Environmentally Friendly Students use
measurements to create five environmentally
friendly home improvements.

STEM Adventure

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 144

Lesson 12-3 « Solve Multi-Step Problems Involving Measurement Units
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LESSON 12-4

Represent Measurement Data on a Line Plot

Vocabulary

Learning Targets

« | can create line plots of data sets involving measurement data. Math Terms  Academic Terms
« | can interpret line plots. data accurate

line plot reflect

outlier

Standards * major s Supporting ® Additional

Content

£, 5.MD.B Represent and interpret data.

£5.MD.B.2 Make a line plot to display a data set of measurements in fractions of a unit (% % %) Use
operations on fractions for this grade to solve problems involving information presented in line plots.

The materials may be for any part
of the lesson.

« dry spaghetti noodles
« Water Remaining Line Plot Teaching
Resource

Number Routine @

Which Benchmark Is
It Closest TO? @ s-7mn

Students build

Math Practices and Processes
MPP Model with mathematics.
MPP Use appropriate tools strategically.

Focus

Content Objectives Language Objectives SEL Objective

« Students recognize and build
upon personal mathematical
strengths of self and others
within the classroom math

« Students discuss line plots using
the modals might, can, and could.

« Students create a line plot to
display a data set involving
measurement.

« Students interpret line plots.

« To support optimizing output,
ELs participate in MLR1: Stronger

and Clearer Each Time. community. understanding of fractions as they
identify the closest benchmark numbers
Coherence to given fractions.
Previous Now | Next These prompts encourage students to

« Students displayed a data set of
measurements in fractions of a
unit on line plots and solved
problems by using information

presented in line plots (Grade 4).

|« Students represent and interpret

measurement data to eighths of
a unit on a line plot.

« Students solve real-world
problems with data in fractional
measurements on a line plot
using operations (Unit 12).

« Students develop

talk about their reasoning:

« Retell the problem in your own

words. Whatdo you notice about

the numbers?

understanding of statistical
variability and summarize and
describe distributions (Grade 6).

« How can you tell which benchmark
to choose?

« Students solved multi-step
problems involving unit

conversions (Unit 12).

« How do the benchmarks help
you understand and compare
the fractions?

Rigor

Conceptual Under Application

Proced
- Students represent measurement « Students apply measurement
data by labeling a number line concepts and number sense to
and placing an X to represent organize, represent, and
each data value above the interpret data within real-world
number line. contexts.

| Skill & Fluency

« How could putting the numbers in
order from greatest to least help you
place them on the number line?

« Students use understanding of
relationships between fractional
values and how various statistical
representations are used to
better understand a data set.

Conceptual understanding
is not a specific element or rigor
for this standard.

179A Unit 12 - Measurement and Data
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Purpose Students begin thinking about how measurements are
represented in line plots and what conclusions can be drawn from them
about the measurements.

Numberless Graph
« What is the question?

Teaching Tip You may want to have students take a few minutes to jot
down various questions they have about the line plot before discussing as
a class.

ETP)

~ " Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of line plots and are based on possible
comments and questions that students may make during the share out.

« What does the title tell you about the line plot?
- What do you think the Xs represent?

Math is... T

- What helps you be part of the classroom community?

Relationship Skills: Social Engagement

Help students identify and understand the value of socially engaging with
other students within the class community. As students collaborate in
small groups to complete the Numberless Word Problem routine, invite
each student to acknowledge the value of each group member. As
students think about what questions they could ask, have them identify
their peers’ as well as their own contributions to the collaborative

group effort.

Transition to Explore & Develop

Ask questions that get students thinking about the information they can
learn from a line plot.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can interpret information that is represented
on a line plot.

Sense-Making Routine[

124
Represent Measurement Data

ona Line Plot

Be Curious
What is the question?

e
b e

x

e
§

Water Remaining (in tablespoons)

Wit heips you be part of
the classroam commuriy?

Lesson 12-4 « Represent Measurement Data on a Line Plot
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Herw dos the line plot show which measunemant occumed

mast ofter?

The measurement % has 4 Xs, which is more than
any other measurement.

180 Unit 12 - Measurement and Data

© Pose the Problem

Pose Purposeful Questions
« Why would you represent data?
- What are some ways you represented data in the past?
« How is data represented in a line plot?

© Develop the Math

Choose the option that best meets
your instructional goals.

LR Stronger and Clearer Each Time

Pair students and have them work on a problem like
the problem on the Learn page. Have them individually
write how to solve the problem. Then have them share
their writing with their partner and fix mistakes. Revisit
the routine throughout the lesson for reinforcement.

© Bring It Together

Elicit and Use Evidence of Student Thinking

« What information is shown in a line plot?
« What are some conclusions about data you can make by interpreting a
line plot?

Key Takeaway
« Line plots can be used to display data sets that involve measurement.

Work Together

Students use the line plot to determine which measurement occurred
most often.

L Common Misconception Students often confuse the meanings of the
labels on the number line in a line plot and the number of Xs above them.
Many will conclude, in this example, that 2l occurred most often because
it is the greatest number on the number line, or that 1 occurred most often
because there is 1X over the greatest number on the number line. Remind
them that each X represents a time that the label on the number line
appeared in the data set.

. Language of Math

Tell students that the correct pronunciation of data is “day-tah, “ not
“dah-tah.” Also point out that a line plot contains data, which is plural.
One piece of data is called a datum. More than one bacterium are
bacteria. More than one datum are data.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore interpreting data from a line plot.
Materials: Water Remaining Line Plot Teaching Resource

Directions: Distribute copies of the Water Remaining Line Plot
Teaching Resource to each student or pairs. Have students solve the
Pose the Problem.

- Support Productive Struggle

« How do you know what the numbers on the line plot mean?

« How do you know what the Xs in the line plot represent?

« Why do some numbers not have any Xs above them?

« How can you know how many cups of water are represented in
the line plot?

« What can you learn about how water evaporates from the
line plot?

Math i n My World

- When might a line plot be useful to you outside of class?

Students apply the mathematics they
know to solve problems arising in
everyday life. '

Activity Debrief: Invite students to
discuss as a class the statements they |
made about the line plot. Make sure ”
students support their statements with sk
information that can be found on the
line plot.

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

wites Benaining Lne et

Guided Exploration

Students explore how they can make statements about
measurements that are represented in a line plot.

Eﬂi Use and Connect Mathematical Representations

« How do you know what the Xs represent?

« Why might it be important to know how many cups
are represented?

« Think About It: How is a line plot similar to other representations
of measurements that you know?

« How could knowing where the measurements are grouped be
helpful in analyzing the data?

4 Have students discuss the nature of outliers in data.
« What might have caused that cup to be an outlier?
« Do you think you should ignore outliers when you interpret data?
Why or why not?

[P My world ]

« When might a line plot be useful to you outside of class?
Students apply the mathematics they know to solve problems arising
in everyday life.

2. Develop the Math

W con wse the data shown in the fine plot to
describe the results.

How can you determing the number of cups.
that were used in the experiment?

!E. English Learner Scaffolds
Entering/Emerging Ensure understanding of Developing/Expanding Ensure understanding Bridging/Reaching Ask students to
whether. Put 24 centimeter cubes on the desk. of whether. Put 24 centimeter cubes on the desk.  use whether in a sentence. For
Say, Let’s see whether there are more than Say, Let’s see whether there are more than example, / will go to the store whether
20 cubes. Count and confirm. Then say, Let’s see 20 cubes. Count and confirm. Then say, Let’s see it is raining or not. Validate and make
whether we have enough counters to fill this whether we have enough counters to fill this corrections to vocabulary, grammar,
container. Put them in a container too big to fill. container. Put them in a container too big to fill. and meaning as needed.
Then, put 3 tens rods on the desk. Say, Tell me Then, put 3 tens rods on the desk. Ask, What can
whether we have more than 30 cubes. (yes/no) we do to know whether we have more than

30 cubes?

Lesson 12-4 « Represent Measurement Data on a Line Plot 180A
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Practice

Build Procedural Fluency from Conceptual Understanding

Common Error: Exercise 9 Students may initially be confused by how
to space the measurements in the line plot as the fractions have different
denominators. Encourage students to first find a common denominator for
all of the measurements before determining how to label and space the
measurements on the line plot.

Item Analysis

1-8 1 Application

9-12 2 Procedural Skill & Fluency

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you use line plots to interpret measurements?
Ask students to share their reflections with their classmates.

Mindset

« How were you part of the classroom community?
Students reflect on how they developed stronger relationship skills.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can create line plots of data sets involving measurement data.
« | can interpret line plots.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

181-182 Unit 12 . Measurement and Data
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

Clomdocsq ———————Jsunaws |

1 2 Interpret a line plot 5.MD.B.2
2 2 Interpret a line plot 5.MD.B.2
3 2 Interpret a line plot 5.MD.B.2 Laston. 154
P P Exit Ticket
Namo

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

This line plot shows the weights of 12 peaches. Use the line plat to
aniwer the qustions.

: b3
x R X
Exit Ticket Recommendations ——t—t—t—+ =
o oL F X E gk
If students score Then have students do N :m;,rm n',h;:,“,: lw:‘-md!J
30f3 Additional Practice or any of the @ or @ activities % Which wolght oceirfed most often?
A g
20f3 Take Another Look or any of the & activities . | :c ». b
§ pon
1or fewer of 3 Small Group Intervention or any of the @ activities
2 How aches weigh ks than | gouna?
Key for Differentiation e - Sreiclin:
e @ 9 peaches

@ Reinforce Understanding
@ Build Proficiency a I-;’.w much does the Bghies! peach weigh?

= pound
@ Extend Thinking 8

Reflect On Your Learning

corfused

O

M3 M Binmcs Bock
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182B

Reinforce Understanding

Spaghetti Fractions

Have students break 6-8 strands of uncooked spaghetti in 2
pieces, aiming for halves. Help the students measure the length of
the pieces to the nearest eighth of an inch. Then work together to
make a line plot with their combined data. Discuss with students
how they can identify the most common spaghetti length. Make
sure students understand that the most common length has the
most marks shown on the line plot.

Take Another Look Lessons

Assign the interactive lessons to
reinforce targeted skills.

« Line Plots with Operations (Halves)

« Line Plots with Operations
(Quarters)

« Line Plots with Operations (Eighths)

Differentiation Resource Book, p. 145

Unit 12 - Measurement and Data

Build Proficiency

Practice It! Game Station
Create a Line Plot Task Cards Students

practice finding equivalent fractions on a
number line.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 145-146
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games Find a Pattern and Repeat Students use a
Assign the digital game to develop repeat function to loop computer code.

fluency with finding volume.

Spiral Review STEM Adventure
Assign the digital Spiral Review Assign a digital simulation to apply
Practice to students or download skills and extend thinking.

and print PDFs of the Spiral Review
from the Digital Teacher Center.

Student Practice Book, pp. 145-146 Differentiation Resource Book, p. 146

Lesson 12-4 « Represent Measurement Data on a Line Plot 182C
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LESSON 12-5

Solve Problems Involving Measurement Data on
Line Plots

Vocabulary

Learning Target

« | can solve problems using data in a line plot and perform operations on the data. Math Terms ~ Academic Term
data emphasize
line plot

Standards -« Major & Supporting *® Additional

Content
£ 5.MD.B Represent and interpret data.
£.5.MD.B.2 Make a line plot to display a data set of measurements in fractions of a unit (1

The materials may be for any part
of the lesson.

313 s

operations on fractions for this grade to solve problems involving information presented in line plots.

« blank number cubes

« index cards

« Problem-Solving Tool Teaching
Resource

Math Practices and Processes
MPP Reason abstractly and quantitatively.
MPP Attend to precision.

Focus

Number Routine @
Which Benchmark Is

It Closest TO? g s-7mn
Students build

understanding of decimals as they
identify the closest benchmark numbers
to given decimals.

Content Objective Language Objectives SEL Objective

« Students discuss solving problems + Students acknowledge different
using operations and line plot representations that can be
data using amount and the used to complete a
superlatives greatest and least. mathematical task, and reflect

« To support maximizing linguistic on thg value of the similarities
and cognitive meta-awareness, and differences.

ELs participate in MLR5: Co-Craft
Questions and Problems.

« Students solve problems using
data in a line plot and performing
operations on the data.

These prompts encourage students to

Coherence talk about their reasoning:

Previous Now Next « What are you being asked to do?

« Students displayed a data set of
measurements in fractions of a
unit and solved problems by
using information presented in
line plots (Grade 4).

« Students represented and
interpreted measurement data to
eighths on a line plot (Unit 12).

|+ Students solve real-world

problems involving data in
fractional measurements on a
line plot using operations.

« Students display numerical data
in dot plots, histograms, and
box plots and understand that a
set of data collected to answer a
statistical question has a
distribution which can be
described by its center, spread,
and overall shape (Grade 6).

« What do you notice about the
benchmarks? What patterns do
you see?

- What do you notice about the given
decimals? What did you think about

the decimal?

« How did you determine the closest
benchmark for the decimal?

Rigor

Conceptual Under

Proced:

| Skill & Fluency

« Students extend their understanding
of line plots and fraction operations
to solve problems.

Conceptual understanding
is not a specific element of rigor
for this standard.

183A

« Students build procedural skills
and proficiency with fraction
operations and fluency in
interpreting data on line plots to
solve problems.

Unit 12 - Measurement and Data

| Application

- Students apply their
understanding of fraction
operations and their
interpretation of data on line
plots to solve problems with
real-world context.

« Which decimals were the most

challenging to link to a benchmark?

Why?

« How are decimals related to fractions?



Launch @ s5-7min

Sense-Making Routine ?

Purpose Students begin to think about how they can redistribute groups
to make equal amounts.

Notice & Wonder

« What do you notice?
« What do you wonder?

See the Appendix for a full description of the sense-making routines.

Teaching Tip You may want to have students draw groupings that match
the objects in the image so that they can study the groups more closely.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of interpreting information provided
visually and are based on possible comments and questions that students
may make during the share out.

« How can you know how many tomatoes there are in all?
« How would you be able to regroup the tomatoes to make equal
groups in each bowl? What steps would you take?

Y indset |

« How can you show others that you value their ideas?

‘ Social Awareness: Appreciate Diversity

As students consider the Notice & Wonder routine, invite them to discuss
different strategies they might use to redistribute to make equal groups.
As students share their unique thought processes and ideas, emphasize
the value of the differences as well as the similarities so students can
understand and appreciate the importance of diversity.

Transition to Explore & Develop

Ask questions that get students thinking about how they can solve
problems using data in a line plot and perform operations on the data.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can use information in line plots to
solve problems.

75
Solve Problems Involving Measurement
Data on Line Plots

Be Curious

What do you notice?
What do you wonder?

HOW Cint you show others that you
vt their idons?

Lesson 12-5 « Solve Problems Involving Measurement Data on Line Plots 183
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Unit 12 - Measurement and Data

© Pose the Problem

Pose Purposeful Questions
« What information does the line plot tell you?
« In your own words, explain what this problem is asking you to solve.

© Develop the Math

Choose the option that best meets
your instructional goals. \

% Co-Craft Questions and Problems

Pair students and have them co-create a problem similar

to the one on the Learn page. Have them work together

to solve their problem and then trade their problem with

another pair. After each pair solves the other pair’s problems, /
have them form a group of four to check solutions and

correct any mistakes that may have been made. Revisit the

routine throughout the lesson for reinforcement.

Bring It Together

ETP
Elicit and Use Evidence of Student Thinking
« How can you solve problems using information given in line plots?

Key Takeaway
« Problems involving information presented in line plots can be solved
by interpreting the data and then performing operations.

Work Together

Students solve a problem by interpreting information given in a line plot
and performing an operation.

E® Common Error Students may subtract the least number of X’s from
the greatest number of Xs. Remind them of the meaning of the X's vs. the
meaning of the labels on the number line in a line plot.

m Language of Math

Explain to students that interpret means to explain the meaning of
something, whether it is data given in a line plot or words in a foreign
language. An interpreter explains what someone means when they use a
different language.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using information given in a line plot to
solve problems.

Materials: Problem-Solving Tool Teaching Resource

Directions: Distribute copies of the Problem-Solving Tool Teaching
Resource to each student or pairs. Have students solve the Pose
the Problem.

Support Productive Struggle
« What information do you need to find first?
« What strategies can you use to find the total amount of flour?
« How did you determine the total number of bowls?
« Is your answer reasonable? How do you know?

l:ﬂ! m“ntities !

« Why do you use division to find out how much flour should go in
each bowl?

Students make sense of quantities and
their relationships in problem
situations.

Activity Debrief: Have groups share
the plans they made before solving
the problem as well as the steps they
took to solve the problem. Encourage
students to explain their thinking
behind each step they took to solve
the problem.

A PDF of the Teaching Resources are
available in the Digital Teacher Center.

= English Learner Scaffolds
Entering/Emerging Support students’
understanding of so (that). Put thirty chips into
two groups of 15. Say / need to regroup these so
there are three groups of ten. Regroup. Continue
using the chips to regroup, using so in your
sentences. Finally, test student comprehension
and give students twelve chips. Say, Group these
so there are four groups of three.

Developing/Expanding Support students’
understanding of so (that). Put thirty chips into
two groups of 15. Say, / need to regroup these so
there are three groups of ten. Regroup. Continue
using the chips to regroup, using so in your
sentences. Finally, ask students to demonstrate
the task using their own manipulatives and so in
their sentences. Provide sentence frames for
students who need more guidance.

Guided Exploration

Students interpret information given in a line plot and use that
information to solve a problem.

Lﬁi Facilitate Meaningful Mathematical Discourse
2} Encourage students to make and share plans for solving the
problem. Make sure they ask useful questions to improve each
other’s ideas. Ask:

« What are the steps you would perform to solve this problem?

« Can you understand other students’ plans?

« How are their plans similar to yours? How are they different?

4 Have the students create an equation for the amount of
flour. Ask:
« What should the operation be? Why?
« How should the numbers appear in the equation? Why?
« How should the unknown appear in the equation? Why?
« How does the equation represent the amount of flour in all
the bowls?

« Think About It: What equation using addition only could you use
to represent the amount of flour?

4 Have the students determine the number of bowls. Ask:
« How does the line plot help you determine the number of bowls
of flour?

T D uantities |

« Why do you use division to find out how much flour should go in
each bowl?

Students make sense of
quantities and their
relationships in

problem situations.

2. Develop the Math

The line plot shows the amount of flour in each
bawl. The flow needs to be redistributed so
wach bowd containg the same amount.

Bridging/Reaching Ensure
comprehension of so by asking students
to group 15 chips so there are 3 chips
per group. After they demonstrate, ask
students to talk about other ways so is
used. For example, to indicate a large
amount like so much; or to indicate a
result like / have a lot of homework
tonight, so | can’t watch TV). Allow
students to use a dictionary if desired.

Lesson 12-5 « Solve Problems Involving Measurement Data on Line Plots
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Unit 12 - Measurement and Data

Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 1 Make sure students understand that they
need to find the combined weight of the 4 lightest mice, not just the mice
who weigh the least.

Item Analysis

1-10 2 Application
1-12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
- How can you use data represented on a line plot to solve problems?
Ask students to share their reflections with their classmates.

Mindset

« How did you show others that you value their ideas?
Students reflect on how they practiced social awareness.

Learning Target
Ask students to reflect on the Learning Target of the lesson.

« | can solve problems using data in a line plot and perform operations
on the data.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

o ———a

2 Solve problems involving a line plot 5.MD.B.2
1b 2 Solve problems involving a line plot 5.MD.B.2

. . ) Lesson 128
2 2 Solve problems involving a line plot 5.MD.B.2 Exit Ticket
D) Data Use students’ scores on the Exit Ticket to assign the i
1, Cassio moasyres the lengths of some boetles for a praject

differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the @ or @ activities
20f3 Take Another Look or any of the & activities
1or fewer of 3 Small Group Intervention or any of the &) activities #: i A i eSO R Of EAERStTIES thnk 1 inenced

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

S
o £
x
[ .

*
1
ry

% gallon
Reflect On Your Learning
STRELE ) imersEnd
confused leaming
O ) "
S S

Sl bpoae ock 223
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186B

Reinforce Understanding

Line Plot Fun!

Work with students in pairs. Provide a number cube labeled

with fraction measurements and 2—4 prepared line plot (index)
cards with the same 6 fraction measurements. One student rolls the
number cube. The other records an X above the value on a line plot
card. After 10 rolls, students find the combined total of values. If
students have difficulty, help them group the numbers with the
same value and multiply to find the total, then add the products.

Take Another Look Lessons
Assign the interactive lessons to
reinforce targeted skills.
« Line Plots with Operations (Halves)
« Line Plots with Operations
(Quarters)

« Line Plots with Operations
(Eighths)

Differentiation Resource Book, p. 147

Unit 12 - Measurement and Data

Build Proficiency

Practice It! Game Station

Line Plot Task Cards Student practice
creating and describing a line plot with
fractional values.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 147-148
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Own It! Digital Station
Games

Assign the digital game to develop

fluency with finding volume.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 147-148

Extend Thinking

Use It! Application Station
City of Trees Students create a line plot for
plant growth data.

STEM Adveture

Assign a digital simulation to apply
skills and extend thinking.

Differentiation Resource Book, p. 148

Lesson 12-5 « Solve Problems Involving Measurement Data on Line Plots

186C
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187-188

Unit 12 - Measurement and Data

Analyze the Probe

Targeted Concept Interpret a line plot and use operations with fractions
to solve problems involving information presented in the line plot.

Targeted Misconceptions Some students have difficulty interpreting
the meaning of the numbers along the scale of a line plot in connection
with the meaning of each X that is marked above those numbers. They
may think that the number of numbers listed along the scale reflects the
total number of data points. Some students have difficultly estimating or
determining sums and differences involving mixed numbers.

Authentic Student Work

Below are examples of students’ explanations.

Sample A

Sample B
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Collect and Assess Student Work

Collect and review student responses to determine possible misconceptions. See examples in If-Then chart.

HEN the student likely...

l.aorc is unable to interpret a line plot:
a) incorrectly uses 1 % as the least
amount recorded.
c) is focused on the category with the most
data points (1 %) rather than on the greatest
amount of sugar recorded (2 %).

2.borc b) only considers the numbers along the
scale, without considering the data points
above them.

c) only considers the two data points greater
than 2 rather than including each data point
for 2 and for those greater than 2.

3. True is unable to interpret a line plot OR only
considers the data point for the value that is
less than 1% rather than also including the
four data points for 1%. OR incorrectly
estimates the sum

1 1 1 1 3
12+12 +12 +1z +18'

4. False is unable to estimate the sum of the

data points OR only considers the numbers
along the scale without considering the
data points above them (the frequency of
each category).

Sample Misconceptions
In this case, the student uses the numbers of data points shown by the Xs.

1. What is the difference between Extplain your choice.

thi greatest mmount of sugar and \
thes least amount of sugar that i lg Tes
Candice consumed at unch?
‘ I Ll

w17 i

) oy
b= 1gs?
= VRl e
& 1310t D~ e
e b F

| %& '\ 2

In this case, the student focuses on the three numbers on the scale rather than the
data points.

2. What is the totl amount of sugar Explain your cholce.
Candion consumed for the days

she tracked 2 or more taaspoons? peMed. Yiraa eecouse (1S

15 Kor only ane Yot works,

In this case, the student incorrectly judges the results.
[ Explain your choice.
beCq oJe A baye
r c 11

3, O the days that Candice
tracked 1| tmaspoon of sugar or
eoss, e consumed 8 total of
fess than 7 easpocns b Suar
Tr)  Fake e i

Which T

o

belie ve

ik Mote

In this case, the student only focuses on the numbers in the scale.

4 During the 15 days, Explain your d\olu.‘}-
Candice consumed mane 32 WE Fon
than 24 teaspoons of sugar ‘%"AA VR ]

in ail. Q“g"'a lq vl

True False

Many of the above difficulties result in a combination of correct and incorrect responses.

For correct responses, be sure to check for sound reasoning.

Take Action

Choose from the following resources or suggestions:

Revisit the Probe After additional instruction. Have students review their
initial answers to the probe. Use these questions for discussion:

« Provide opportunities for students to work through the cycle of
determining a question, collecting data about the question through

measuring, organizing the collected data using a line plot, and interpreting

the results.

« Provide opportunities for students to compare line plots with other
types of graphs.

« Show two or more related line plots and true statements about each
set of data. Have students match statements to the correct line plot.

« Provide several data sets and line plots. Ask students to determine
which line plot represents which data set. Have students tell how they
determined the matches.

« Are there any answers you would like to change? Explain why you
might want to change them.

« Are there any questions that you still have about any of the exercises
on this probe?

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Math Probe 188A
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189-190

Unit 12 - Measurement and Data

Students can complete the Unit Review to prepare for the
Unit Assessment. Students may complete the Review in their

Interactive eBook in the Digital Student Center.

Vocabulary Review

Item Analysis

1 12-4

2 12-2

3 12-4

4 121

5 121

6 121

7 12-4

8 121

9 12-2

10 121

Review

Item Analysis

n 3 121
12 3 12-2
13 2 12-3
14 2 1241
15 2 12-3
16 1 12-2
17 3 12-3
18 2 12-3
19 2 12-3

To review the lessons in this unit, have
students watch the Math Replay video in
their Digital Student Center.

Assign the Unit Review practice to

students from the Digital Teacher Center.

5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
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Item Analysis (continued)

20
21

22
23
24
25
26
27
28
29

12-4
12-4
12-4
12-4
12-4
12-4
12-4
12-4
12-5
12-5

NN NN S o s

Performance Task
Standard: 5.MD.A.1, 5.MD.B.2
Rubric (4 points)

The Reflect question provides an opportunity for students to express their
understanding of the unit level focus question.

Student’s work reflects a proficiency with converting units.

5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2

Student’s work reflects developing proficiency with

converting units.

Student’s work reflects weak proficiency with converting

units.

Student’s work reflects a proficiency with making line plots.
Student’s work reflects developing proficiency with making

line plots.

Student’s work reflects weak proficiency with making line

plots.

Reflect

Unit Review

191-192
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Fluency Practice

Fluency practice helps students develop procedural fluency, that is, the

“ability to apply procedures accurately, efficiently, and flexibly.” Because
Una 12 there is no expectation of speed, students should not be timed when
Fluency Practice completing the practice activity.
Name
Objective Students practice using an algorithm to
Reency Strategy multiply 2-digit numbers by 2-digit numbers.
You con muitiply 46 X 27 using an Sigorkhm
Swp 1 Swp2 00 3 Fluency Progression
% a0 46 m ; ——
x 27 % 37 x 27 1 Use Partial Sums to Add 4.NBT.B.4
e + «3»;3 + 32.3 2 Decompose by Place Value to Subtract 4.NBT.B.4
3 Use an Algorithm to Add 4.NBT.B.4
P 4 Use an Algorithm to Subtract 4.NBT.B.4
5 Choose a Strategy to Add 4.NBT.B.4
6 Choose a Strategy to Subtract 4.NBT.B.4
Fluency Flash 7 Multiply by Multiples of 10 5.NBT.B.5
Use the area model to find the product. 8 Multiply by Multiples of 100 5.NBT.B.5
2. 24xm=__408 2 saxaze_2226 9 Divide Multiples of 10 5.NBT.B.6
10 7 40 - - 4
2 10 Divide Multiples of 100 5.NBT.B.6
29 299 ') 9| B899 o9 1 Use an Algorithm to Multiply (2- and 3-Digit 5.NBT.B.5
5 T Numbers by 1-Digit Numbers)
4 40 28 3 120 6
12 Use an Algorithm to Multiply (2-Digit 5.NBT.B.5
T - Wt O 92 Numbers by 2-Digit Numbers)
13 Choose a Strategy to Multiply 5.NBT.B.5
Fluency Check 14 Choose a Strategy to Multiply 5.NBT.B.5
What is the product or quotient?
4 45 0 57
x 78 ‘ X% Fluency Expectations
1,260 12
5 4% "n s Grade 4
x 4 x7 « Add and subtract within 1,000,000.
1912 1925
e s Grade 5
x23 .3 « Multiply multi-digit whole numbers.
621 2,506
1 o7 13 64 Grade 6
x98 x 9 « Divide multi-digit numbers using the standard algorithm.
s.srei . - 57: : s « Add, subtract, multiply, and divide multi-digit decimals using the
s A0k standard algorithm for each operation.
9 2400+2= 600 19, 2000+ 7= 300
Fluency Talk
EXphain 19 & friend what partial products ane
Explanations may vary.
How can you multiply & 3-8igt number by & sagle-dight tacior?
Explanations may vary.

193-194 Unit 12 - Measurement and Data
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Track and Field

Students draw on their understanding of line plots and converting
measurement. Use the rubric shown to evaluate students’ work.

Standard: 5.MD.A.1, 5.MD.B.2
Rubric (8 points)

2POINTS  Student’s work reflects proficiency with interpreting line
plots and performing operations with the data. The student’s
answers are correct.

1POINT  Student’s work reflects developing proficiency with
interpreting line plots and performing operations with the
data. One of the student’s answers is incorrect.

0POINTS  Student’s work reflects weak proficiency with interpreting
line plots and performing operations with the data. The
student’s answers are incorrect.

2POINTS  Student’s work reflects proficiency with solving multi-step
problems. The student’s answer and work are accurate, and
their explanation is reasonable.

1POINT  Student’s work reflects developing proficiency with solving
multi-step problems. Either the student’s answer and work
are not accurate, or their explanation is not reasonable.

O POINTS  Student’s work reflects weak proficiency with solving
multi-step problems. The student’s answer and work are not
accurate, and their explanation is not reasonable.

2POINTS  Student’s work reflects proficiency with using multiplication
and division to convert among metric units. The student’s
explanation is reasonable.

1POINT  Student’s work reflects developing proficiency with using
multiplication and division to convert among metric units.
The student’s explanation is partially reasonable.

O0POINTS  Student’s work reflects weak proficiency with using
multiplication and division to convert among metric units.
The student’s explanation is not reasonable.

2POINTS  Student’s work reflects proficiency with converting customary
units. The student’s answer and work are accurate.

1POINT  Student’s work reflects developing proficiency with
converting customary units. Either the student’s answer or
work is not accurate.

0 POINTS  Student’s work reflects weak proficiency with converting
customary units. The student’s answer and work are
not accurate.

194A
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Two forms of the Unit Assessment, Form A and Form B, are available for
either print or digital administration. The items on the two assessments
are parallel items, assessing the same concept and standard. The table
below provides the item analysis for both forms.

Both Unit Assessments are available in the Assessment Resource Book
or as downloadable files from the Digital Teacher Center.

Data When students complete the Unit Assessment in the Digital
Student Center, their responses are auto-scored.

Item Analysis

12 12
2 1 124
32 124
4 2 12
5 2 123
6 2 123
72 123
8a 2 124
8 2 124
% 2 125
% 2 125
0 2 124
noo2 0 122
12:3
2 2 122
12:3

Mass or Weight Conversion
Word Problems

Liquid Volume Conversions

Length Conversions

Length Conversions Word Problems
Multi-Step Problems (Measurement)
Multi-Step Problems (Measurement)
Multi-Step Problems (Measurement)
Line Plots with Operations (Eighths)
Line Plots with Operations (Eighths)
Line Plots with Operations (Eighths)
Line Plots with Operations (Eighths)
Line Plots with Operations (Quarters)
Multi-Step Problems (Measurement)

Multi-Step Problems (Measurement)

5.MD.A1

5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.A1
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.B.2
5.MD.A1

5.MD.A1

Assign the digital Unit Assessment (Form A or B) to students or

download and print PDFs from the Digital Teacher Center.

194B Unit 12 - Measurement and Data
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Form B

Unit Assessment 194C
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UNIT 13 PLANNER

Ceometry

PACING: 10 days

LESSON

MATH OBJECTIVE

LANGUAGE OBJECTIVE

Unit Opener 1aniTe! Tetrominoes Students explore polygons made from congruent connecting squares.

SOCIAL AND EMOTIONAL
LEARNING OBJECTIVE

131 Understand the
Coordinate Plane

13-2  Plot Ordered Pairs on the
Coordinate Plane

13-3  Represent Problems on a
Coordinate Plane

13-4  Classify Triangles
by Properties

13-5  Properties of

Quadrilaterals

Students identify and describe
features of a coordinate grid.
Students use a coordinate plane to
determine the ordered pair
associated with a point.

Students plot ordered pairs on a
coordinate plane.

Students plot points that represent
real-world situations.

Students interpret coordinate
values of points in the context of
the situation.

Students classify triangles into
categories and subcategories
based on their properties.
Students organize the categories
and subcategories into a hierarchy.

Students name quadrilaterals
based on their properties.

Math Probe Ordered Pairs Students plot points on a coordinate plane.

13-6  Classify Quadrilaterals
by Properties

Students classify quadrilaterals into
categories and subcategories
based on their properties.

Students organize the categories
and subcategories into a hierarchy.

Students discuss how they can
describe features of the coordinate
plane using related, find, and
ordered pair.

Students explain how they can plot
ordered pairs on a coordinate plane
using the verbs draw and /abel.

Students talk about plotting points
on the coordinate plane when given
real-world data using the verbs
draw and label.

Students talk about classifying
triangles using the same, different,
and share.

Students explain how to identify
quadrilaterals based on their
properties with know and makes.

Students explain how to classify
quadrilaterals into categories and
subcategories based on their
properties using use and share.

Students collaborate with
peers and contribute to group
effort to achieve a collective
mathematical goal.

Students set a focused
mathematical goal and make a
plan for achieving that goal.

Students identify and
use mathematical tools to
organize work.

Students identify and discuss the
emotions experienced during
math learning.

Students practice behavioral
flexibility while working with
peers to complete a challenging
mathematical task.

Students identify the information
that is needed or most useful

in order to complete a
mathematical task.

Unit Review
Fluency Practice

Unit Assessment
Performance Task

195A Unit 13 - Geometry



FOCUS QUESTION:

How can | use the coordinate plane to identify
and classify 2-dimensional figures?

LESSON KEY VOCABULARY MATERIALS TO GATHER RIGOR FOCUS STANDARD
Math Terms Academic Terms
1341 coordinate plane X-axis correspond « Understanding the Coordinate Plane ~ Conceptual 5.G.A1
ordered pair x-coordinate emphasize Teaching Resource Understanding,
origin y-axis Procedural Skill &
= |
y-coordinate Fluency
13-2 coordinate plane X-axis correspond « blank number cubes Conceptual 5.G.A1
ordered pair x-coordinate quality - Coordinate Plane Teaching Resource  Understanding,
origin y-axis Procedural Skill &
y-coordinate Fluency
13-3 origin y-axis accurate - Coordinate Plane Teaching Resource  Procedural Skill &  5.G.A.2
x-axis y-coordinate interpret Fluency
x-coordinate
13-4 category isosceles triangle  evaluate - plastic straws Conceptual 5.G.B.3,
equilateral triangle property suggest « Properties of Triangles Understanding 5.6.B4
hierarchy scalene triangle Teaching Resource
subcategory
13-5 attribute rectangle establish « Classifying Quadrilaterals Conceptual 5.6.B.4
parallelogram rhombus quality Teaching Resource Understanding
property square
quadrilateral trapezoid
13-6 hierarchy rhombus accurate « Venn Diagram Teaching Resource ProceduralSkill &  5.G.B.3,
parallelogram square analyze Fluency 5.6.8.4
quadrilateral trapezoid

rectangle Venn diagram

Unit Planner

195B



Unit Overview

Focus

Coordinate Plane and Polygons

Using an ordered pair of numbers called coordinates identifies the location
of a point on the coordinate plane. The point of intersection of the two
axes on a coordinate plane has coordinates (0, 0) and is called the origin.
By convention, the horizontal axis is called the x-axis; the vertical axis, the
y-axis. The first coordinate in an ordered pair, the x-coordinate, tells the
point’s distance from the origin along the x-axis. The second coordinate,
the y-coordinate, tells the point’s distance from the origin along the y-axis.
Students graph ordered pairs, interpret coordinate values of points in the
context of a situation, and draw a line to connect points. Students make
predictions about data points that are not specifically graphed on a line.

Then students build on their earlier work of classifying two-dimensional
shapes based on properties. Students now look for structure as they
classify two-dimensional figures in a hierarchy.

A hierarchy classifies figures into categories according to properties. Most
often, a hierarchy includes a diagram showing relationships among
categories and subcategories—with the most general category at the top.
Each subcategory is more specific than the one above it—and has all the
properties of the category above, with at least one additional property.
Students build hierarchies of two-dimensional triangles and quadrilaterals.
Triangles are sorted and classified by the lengths of their sides (equilateral,
isosceles, scalene) and the sizes of their angles (acute, right, obtuse). A
special case is noted as an isosceles triangle is one with at least two sides
that are the same length, which makes an equilateral triangle a special
case, or subcategory of isosceles.

Quadrilaterals are placed into hierarchies based on side length,
congruency, and angle type. These hierarchies reinforce an understanding
as to why a given polygon might have multiple names.

Coherence

What Students Have Learned ﬁtl What Students Are Learning

« Students classified two-dimensional figures

angles of a particular size. (Grade 4) \ of the subcategories.
« Students identified right triangles. (Grade 4)
« Students used graphical displays to show data.
(Grade 4)

based on properties.

/

|

Rigor

Conceptual Understanding

Students develop understanding of

« the coordinate plane, its parts, and how to
plot points on it;

« the attributes used to classify two-
dimensional figures in a hierarchy.

coordinate plane;

195C Unit 13 - Geometry

I'rl « Students understand hierarchies and how |
based on whether or not it has parallel lines or |  the attributes of a category also apply to all \

Students classify triangles and quadrilaterals

Procedural Skill & Fluency
Students build proficiency with

« plotting points on a coordinate plane;

- representing problems by graphing on a

« classifying 2-dimensional figures in a
hierarchy based on properties.

| What Students Will Learn

|« Students draw polygons in a coordinate plane
and find the lengths of size given the
| coordinates of vertices. (Grade 6)
.+ Students extend the coordinate plane to
© include rational numbers, including negative

|5 Students graph points on the coordinate plane. ||' numbers. (Grade 6)

| « Students graph points in all four quadrants of
the coordinate plane and find distances
between them. (Grade 6)

Application
Students apply their knowledge of
« representing real-world problems by graphing
in the first quadrant of the coordinate plane;
« interpreting coordinate values of points in the
context of a situation.

Application is not a targeted element of rigor for
the standards in this unit.



E@ Effective Teaching Practices

Pose Purposeful Questions

Throughout instruction, purposeful questions draw students into the task
and enables them to focus on what is important. Challenge students by
posing questions that require more than one-word or short-phrase
answers. Instead, ask them to explain their thinking or justify their solution
method. Often students expect the questions from teachers to guide them
to the exact answers. However, purposeful questioning does not guide
them to a correct answer but rather steers them towards better
mathematical reasoning. Students should show confidence in their own
mathematical abilities and want to advance their own reasoning.

In order to pose purposeful questions throughout a lesson, consider the
learning goal of the lesson and what will best allow students to express
their thinking and reasoning in reply.

Throughout this unit, questioning should revolve around getting students to use
their inductive and deductive reasoning to apply that hierarchy to classify figures.

For any question posed, consider the student responses it might elicit. If
there is a way for a student to provide a minimal low-level response to the
question or if there is a way for a student to misinterpret the question,
refine it with more precision of language. By vetting the questions ahead
of time, students will be challenged to focus on their task and the process
it takes to arrive at an answer.

Posing purposeful questions will elicit not only what students know, but also
what they understand about 2-dimensional figures. While they know much
about them from previous grades, a purposeful line of questioning will expand
their knowledge, providing them with a framework upon which to build.

U# Math Practices and Processes
Look for and Make Use of Structure

By seeking patterns and structure while learning, students will become
more proficient in their abilities. Instead of memorizing several individual
facts, students learn patterns and structure to minimize the number of
facts that must be remembered.

Structure allows students to view their mathematical studies from a higher
level. They can see the big picture rather than just the details. The structure
gives them tools they can use to summarize what they have learned.
Making use of the structure empowers students to see an overview and
understand how mathematical knowledge builds upon itself. Then, when
learning a new topic or skill, they do not feel like they are starting from
scratch. They recognize what they already know and how they are adding
to that knowledge.

Without the structure, every mathematical task is a new one.

Social and Emotional Learning
What Skills Will We Develop?

hip Skills — T k (Lesson 13-1): When students work
effectively as a team, they establish a stronger learning community.

« Responsible Decision-Making — Reflect: (Lesson 13-2): When students
reflect, they can make connections between effort and achievement.

« Self-Management - Organizational Skills (Lesson 13-3): Organizing
information and work can help students work through challenging
mathematical tasks.

A hierarchy of figures, by definition, provides a structure upon which
students will build their understanding of two-dimensional figures. As
students progress through mathematics, they begin with recognizing
two-dimensional shapes. Then they learn their attributes and compare
them to one another. As they age, students learn a greater number of
attributes and classifications for the same shapes that they have been
working with throughout the elementary grades. In this module, students
use this knowledge of structure to classify figures in hierarchies.

The structure of the hierarchy guides students to identify the
number of ways a figure could be classified. For example, going up
the hierarchy of quadrilaterals, a square is a rhombus, rectangle,
parallelogram, and quadrilateral.

- Self-Awareness - Accurate Self-Perception (Lesson 13-4): Having
accurate self-perception allows students to determine areas of strength as
well as areas in which they need to focus and practice.

« Social Awareness — Develop Perspective (Lesson 13-5): Developing
perspective can help students understand different ways of thinking.

- Responsible Decision-Making — Evaluate (Lesson 13-6): When
students evaluate their own logic and reasoning, they can develop
understanding that helps them make informed decisions.

Unit Overview 195D



Unit Overview

Language of Math

Classification Words

Students will use these key terms in this unit:

- Coordinate plane* (Lesson 13-1): The coordinate plane is formed
by a horizontal number line and a vertical number line meeting at a
right angle.

« Equilateral, scalene, and isosceles triangle* (Lesson 13-4): Students
were introduced to these terms in the context of classifying triangles in
Grade 4. Ask students to think about other attributes they can use to
categorize triangles.

« Hierarchy of figures* (Lesson 13-4): While students have used
characteristics to classify figures in previous grades, this term organizes
their method of classification.

- Ordered pair* (Lesson 13-1): An ordered pair indicates the x-coordinate
of the point, then the y-coordinate of the point, in that order.

@ Math Language Development

A Focus on Speaking

When speaking about mathematics, students need to learn to be precise
with their choice of words. In mathematics, specific terms relay images to
the listener, and with a lack of precision, the wrong image can be
depicted. Using precise language also simplifies the discussion because it
eliminates the need to use extraneous or excessive words.

When communicating with teachers and peers about mathematical tasks,
students should practice using good choices of vocabulary to be sure that
their questions and/or their solutions are well-communicated. The
precision of spoken language will eliminate much unnecessary confusion
and focus students on the exact task at hand.

In this unit, students can use accurate and precise language to describe
two-dimensional figures. They can use their new vocabulary to classify
polygons with more specific attributes than just the number of sides.
They can speak about polygons as:

« Origin* (Lesson 13-1): The point on the coordinate plane where the x-axis
and y-axis meet, (0, 0), is called the origin.
« Subcategory* (Lesson 13-4): It describes a group that has common
properties with a larger category.
« Venn diagram* (Lesson 13-6): This is a diagram that shows the
relationships between items.
« x-axis* (Lesson 13-1): Thisis the horizontal axis on the coordinate plane.
« y-axis* (Lesson 13-1): This is the vertical axis on the coordinate plane.
*This is a new term.

« Regular or irregular Regular polygons have all sides congruent and all
angles congruent.

- Triangles Triangles can be classified based on the number of sides or
the types of angles. They can be further described by using both
classifications, sides and angles.

- Quadrilaterals Two broad categories in the hierarchy of quadrilaterals
include trapezoids and parallelograms. Students will use familiar
descriptions such as rectangle, rhombus, or square, to further classify
the parallelograms.

Any description that students give for a figure should be accurate enough
that a picture of that figure could be drawn by the listener.

English Language Learner

In this unit, students are provided with a number of scaffolds to support
their comprehension of the language used to present and explain
strategies related to geometry. Because many of the words (location,
seconds, minutes) and phrases (how to get from to— at
least, properties, shared properties) used in this unit could prove
challenging to ELs, they are supported in understanding and using them
so that the instruction is more accessible.

195E Unit 13 « Geometry

« Lesson 13-1 - location

« Lesson 13-2 — how to get from
« Lesson 13-3 — seconds, minutes
« Lesson 13-4 — at least

« Lesson 13-5 — properties

« Lesson 13-6 — shared properties

to




Unit Routines

Number Routines

The number routines found at the beginning of each
lesson help students build number sense and operational fluency. They
also help students develop the thinking habits of mind that are important
for proficient doers of math.

Find the Missing Values

Purpose: Build identification of patterns and efficiency with solving
equations while examining a list of related equations.

Overview: Students analyze a series of equations to look for patterns that
they can use to determine the missing values in the equations. As students
share their analyses and solutions, the teacher can reveal the missing values.

E Sense-Making Routines

« Notice & Wonder: What do you notice? What do you wonder?
(Lessons 13-1,13-2, 13-6) In Lesson 13-1, students observe a coordinate
grid in a real-world context. In Lesson 13-2, students are presented with
a coordinate grid that displays a two-variable relationship in a real-world
context. In Lesson 13-6, students view the hierarchy of quadrilaterals to
help them understand the relationship of the types of quadrilaterals.

Greater Than or Less Than

Purpose: Build proficiency with number and place value sense;
estimating and comparing skills.

Overview: Students use mental math to estimate or evaluate the value of
given expressions and then compare the value of the expressions to a
target benchmark number. Students share their solutions and thinking.

Would You Rather?

Purpose: Build flexibility with number sense and mental math operations;
enhance decision-making.

Overview: Students choose between two options, both of which require

mental computation. Students explain their choice and their rationale for
their choice.

« Notice & Wonder: What questions can you ask? (Lesson 13-3)
Students connect to real-world situations as they see the math in the
story, quantities, and the relationships.

« Notice & Wonder: What could the question be? (Lessons 13-4, 13-5)
Students explore the concept of defining attributes by looking at
examples and non-examples of triangles in Lesson 13-4 and
quadrilaterals in Lesson 13-5.

Math Language Routines

The Mathematical Language Routines used in this unit give teachers a
structured, yet adaptable format for amplifying and developing students’
social and academic language. For more information on the Math
Language Routines, see the Appendix.

« Lesson 13-1 — Students participate in MLR8: Discussion Supports so that
they can have a rich and inclusive discussion about coordinate planes.

« Lesson 13-2— Students participate in MLR1: Stronger and Clearer Each
Time so that they can improve communication output.

« Lesson 13-3 — Students participate in MLR2: Collect and Display so that
students’ oral expressions can be captured into a stable, collective
reference as they discuss representing problems on a coordinate plane.

« Lesson 13-4 — Students participate in MLR3: Critique, Correct, and
Clarify so that they have an opportunity to analyze, reflect on, and
develop a piece of mathematical writing about classifying triangles.

« Lesson 13-5 — Students participate in MLR1: Stronger and Clearer Each
Time so that they have a structured and interactive opportunity to revise
and refine their ideas while showing properties of quadrilaterals.

« Lesson 13-6 — Students participate in MLR5: Co-Craft Questions and
Problems so that they can produce the language of mathematical
questions related to classifying quadrilaterals by properties.

Unit Routines 195F



Readiness Diagnostic

Administer the Readiness Diagnostic to determine your students’
Unit 13 readiness for this unit.
How Ready Am 1?

Nome

Targeted Intervention

Use the number line for questions 14, @ Use Guided Support intervention lessons available in the Digital
ABCDETFGH Teacher Center to provide targeted intervention.
e S S

Item Analysis

1, Which ion o rght of A7 Skill Guided Support Standard
A D C F DG Intervention Lesson
% Interpret a number line Graph Whole 2.MD.B.6
[ Numbers
y 2 1 Interpret a number line Graph Whole 2.MD.B.6
o8 Numbers
3 1 Interpret a number line Graph Whole 2.MD.B.6
4, Which pair of letters is 3 Uty 09! Numbers
A AmndC 8 BendG
C. DandF Eard M 4 1 Interpret a number line Graph Whole 2.MD.B.6
Numbers
;RS M G s o b 1 Classify an angle Angle Types 4MD.C.5
l 6 2 Identify triangles by side Recognize Triangles 4.GA2
lengths by Sides
SR ot b o 7001 Identify parallel lines in Use Lines to Classify 4.G.A2
a shape Shapes
A e 8 |1 Identify perpendicular  Use Lines to Classify 4.G.A.2
lines in a shape Shapes
9 1 Identify parallel lines in Use Lines to Classify 4.GA2
& ‘1“.‘ o a shape Shapes
A equintern . » 0 14 Identify perpendicular Use Lines to Classify 4.G.A.2
lines in a shape Shapes
7. Afectongie has How marny pairs of
A Opars 8. tpar D. 4pans

8. Arectangio has how many pairs of porpendiculal

A Opain 8 tpo €. 2pain

Use the shape below for questions 9 and 10.

N

9. Haw many pairs of sides d ade have
A Opars 8. 1pa 2 paire D. 4pas

Assign the digital Readiness Diagnostic to students or download
and print PDFs from the Digital Teacher Center.

10. How many pairs of perpentsclst sk

@ 0 pavs B, {pav

Course Disgnostic

208 Avsesinent Srtemrre Bock
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McGraw Hill

Unit Opener

Focus Question
Introduce the Focus Question: How can | use the coordinate plane and
identify and classify 2-dimensional figures?
Ask students to think about what they know about 2-dimensional figures
and graphing?

« What have you graphed before?

« What do you already know about 2-dimensional figures?

Remind students that at the end of the unit, they will reflect back on what
they learned.

I Family Letter
Each letter presents an overview of the math in the unit and home
activities to support student learning.

STEM in Action

Videos

Students can watch the two STEM videos.

STEM Career: Architectural Drafter Students listen as Sam describes his
aspirations to be an architect.

Sam Designs Windows Students watch to see how Sam uses two-
dimensional figures to sketch a window.

&3 STEM Project Card

Students can complete the STEM Project Card during their
workstation time.

How can | use the coordinate plane
and identify and classify 2-dimensional figures?

Hi, 'm Som.

Whan | become an architectural drafter,

| will use 2-gimensicosl figures 10 desgn

buiksingst To holp me do my job. | will

noed 10 understend the properties of
OONA Shapes

Unit Opener 195
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Unit Opener

Ignite!
IGNITE! .
Name Tetrominoes
Tetrominoes Students explore the polygons that are made from congruent connecting
Use the geid 1o creste tetrominoes. squares as an introduction to properties of 2-dimensional shapes.

Domino Triominoes
- - Materials: square tiles or connecting cubes; color pencils

1. Describe domino. Explain that the word triomino comes from
tri- + domino.

«» What do you suppose is a triomino?
Tetrominces

N

Have students work in pairs to explore making more triominoes.

« Try to draw or use tiles to make more triominoes. Be sure that each
square shares at least one full side with another square.

« Are you able to find triominoes that are different from those on the
student page?

w

Explain that if a figure can be rotated (turned) or flipped to look like
another figure, we consider two figures to be the same shape. So, it is
possible to make only two triominoes.

Eal

Have students explore making tetrominoes.

« A tetromino is made of four squares of the same size, where each
square shares at least one full side with another square. Work to
use tiles to make all possible tetrominoes. After you find a

= 5 i | | tetromino, draw it on the grid paper. You may want to shade each
7, el Tt different tetromino in a different color.

o

Have students share their results to conclude that there are five
possible tetrominoes. Discuss how rotating or flipping a figure
demonstrates how two figures that may look different are actually the
same shape.

o

Use questions such as these to promote a discussion on how students

can classify the tetrominoes.

« How are the shapes similar? How are they different?

« Are there any familiar shapes?

« Which shapes have four sides? Which have six sides? Which have
eight sides?
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Unit Resources At-A-Clance

Workstations

Reveal Math offers rich and varied resources that teachers can use to differentiate and enrich
students’ instructional experiences with the unit content. The table presents an overview of the
resources available for the unit with recommendations for when to use.

e
Description
Lesson

Game Station Students build understanding of graphing in the
coordinate plane and classification of triangles and
c quadrilaterals.
’% « Coordinate Plane Race 1341
§ « Coordinate Plane Task Cards 13-2
g - Coordinate Plane Representation Race 13-3
° - Classifying Triangles Four in a Row 13-4
« 2-Dimensional Figures Sort 13-5
« Hierarchy Sort 13-6
Digital Game Submarine Plunge Students practice dividing 1341

multi-digit numbers.

Digital Station

Have students complete at least one of the Use It! activities for this unit.

STEM Project Card  Drafting Tools for Accuracy Students create their 13-5
own drafting triangles and create a model of a
covered bridge.

Connection Card How Was That Created? Students use Venn 13-6
diagrams to research the properties of triangles and
quadrilaterals in artwork.

@

c
<]
2
[
P
7}
c
o
2
©
g
a
o
<

Real World Card Is This for Real? Students research and use the 1341
TAARP method to determine website credibility.

B

Additional Resources

Use the resources below to provide
additional support for this unit.

Vocabulary

Use the vocabulary cards to help students learn
the vocabulary in this unit. Encourage students
to write their own definitions of the key terms on
the front side of the card.

coordinate plane
Foldables
Use the unit foldables with Lessons 13-5
and 13-6.

Spiral Review

Students can complete the Spiral Review at any
point during the unit as either a paper-and-
pencil or digital activity.

Standard

131 5NF.A1
13-2 5.NF.A2
133 5.NF.B.3
13-4 5.NF.B.7
13-5 5.NF.B.6
13-6 5.NBT.B.5
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LESSON 13-1

Understand the Coordinate Plane

Learning Targets

« | can identify and describe features of a coordinate plane.
« | can use a coordinate plane to determine the ordered pair associated with a given point.

Standards -« Major + Supporting ® Additional

Content

0 5.G.A.1Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given point in the
plane located by using an ordered pair of numbers, called its coordinates. Understand that the first
number indicates how far to travel from the origin in the direction of one axis, and the second number
indicates how far to travel in the direction of the second axis, with the convention that the names of the
two axes and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

Math Practices and Processes

MPP Construct viable arguments and critique the reasoning of others.

Focus

Content Objectives

« Students identify and describe

features of the coordinate plane.

« Students use the coordinate
plane to determine the ordered
pair associated with a point.

Language Objectives

« Students discuss how to describe

the coordinate plane using
related, find, and ordered pair.
« To support cultivating
conversation, ELs participate in
MLR8: Discussion Supports.

« Students understand the
' coordinate plane and find the
ordered pair for a given point.

Coherence

Previous | Now
Rigor

= o " —

| Skill & Fluency

« Students build on their
understanding of algebra to
write ordered pairs that
represent points on the
coordinate plane.

197A
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« Students build proficiency with
using the coordinate plane to
determine ordered pairs that
represent points on the
coordinate plane.

SEL Objective

« Students collaborate with peers
and contribute to group effort to
achieve a collective
mathematical goal.

| Next

|« Students plot points on the
coordinate plane (Unit 13).

« Students understand rational and
negative numbers as points on the
number line and extend number
line diagrams and coordinate axes
to them (Grade 6).

Application

« Students apply their
understanding of ordered pairs
tosolve problems.

Application is not a targeted
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
coordinate plane correspond
ordered pair emphasize

origin

Xx-axis

x-coordinate

y-axis

y-coordinate

The materials may be for any part
of the lesson.

« Understanding the Coordinate Plane
Teaching Resource

Number Routine @

Greater Than or Less
Than as-min

Students build number

sense as they estimate differences for
each fraction subtraction expression,
then compare each expression to a
target fraction

These prompts encourage students to
talk about their reasoning:

« What was your strategy for
estimating the differences?

« How did you evaluate
each expression?

« How did you know if your estimate
was greater than or less than the
target fraction?

« Why is it useful to compare values

1
)
to 57
« How do you know that your estimate

is reasonable?



Launch @smn

Sense-Making Routine ?

Purpose Students study a real-world context that could be represented
using the coordinate plane.

Notice & Wonder™

« What do you notice?
« What do you wonder?

Teaching Tip You may want to have students discuss if they have ever
used an app or game that looked like the image, and if so, how they could
move from one spot to another.

Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of the coordinate plane and are based
on possible comments and questions that students may make during the
share out.

« How could you describe the location of each coin using rows
and columns?

« How are the locations of the coins using rows and columns similar?
How are they different?

Math is... T El

« How can working as a team help you achieve your goal?

Relationship Skills: Teamwork

Establish a positive classroom culture by providing students opportunities
to work together to complete collective tasks. As students notice and
wonder, encourage them to work together and build off the ideas of
their peers. Invite students to participate in different ways so that each
student can actively contribute to the team effort and establish a stronger
learning community.

Transition to Explore & Develop

Guide students to think about what kind of representations they could use
to describe the location of points A and B. As they make proposals, have
them discuss the benefits and possible drawbacks of the representation.

Establish Mathematics Goals to Focus Learning
« Let’s think about a way we can represent these coins.

Lasson 134
Understand the Coordinate Plane

Be Curious

What do you notice?
What do you wonder?

WO 4PAav OO0 A

How can working o4 &
team help you achinve
your goar?
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Explore & Develop ©@:omn

198

Learn

Erika gesigned & game that i playee
on this grig.

How can you descride the locations
of A and 87

o can e th Goofdinate plon 1o
describe the lncations of 4 and 8

The coondinate plane hirs 4
oripantal tumber i col

cated e panls

e ]
af '
3 - 1
e 3
"
TZja A 5 s s ]
LGNS, Expaining
Why does sn ardered
pair eed 10 e ordered?
(D) work Together
Wit pecared pairs descrite poins A, 8 C, S
and 07 % .
1| o

A(3, 5). B(1, 4), €15, 2}, D42, 1)
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© Pose the Problem

% Discussion Supports

As students discuss the two questions, have them focus on the following:
what they’re trying to represent and what they already know. Restate
statements they make as a question to seek clarification and provide
vocabulary or grammar prompts for students who need more guidance.

Pose Purposeful Questions

« What are you trying to represent?
« What information do you know about A and B?

© Develop the Math

Choose the option that best meets your

instructional goals.

© Bring It Together

-' Elicit and Use Evidence of Student Thinking
« How could you describe the coordinate plane to a friend?
« How can you determine the ordered pair that describes a point on the

coordinate plane?

Key Takeaways

« The coordinate plane uses two perpendicular number lines. Their
point of intersection is called the origin.

« The horizontal line is the x-axis, and the vertical line is the y-axis.

« The location of a point in the coordinate plane is indicated by two

coordinates: the x-coordinate, which is its position relative to the
x-axis, and the y-coordinate, which is its position relative to the y-axis.

These two coordinates are called an ordered pair. The ordered pair for

the origin is (0, 0).

« The x-coordinate of the point is always the first number in the ordered
pair, and the y-coordinate is always the second number.

Work Together

Students work to name the ordered pairs of 4 points on the coordinate plane.

EB Common Error: Students may mix up the x-axis and the y-axis as they
determine the ordered pairs for each point. Emphasize that the x-axis is

the horizontal number line, and it will be helpful for them to find the
x-coordinate first as that will be the first coordinate they name in the
ordered pair. The y-axis is the vertical number line, and they should find

the y-coordinate second.

Language of Math

Students may be aware of the word origin from other contexts. An origin is
the place or point where something begins. In effect, the coordinate plane
begins at the origin. In the next lesson, students will see the origin is the
point used to begin plotting any other point.

N\
7/
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore describing locations on the coordinate plane.
Materials: Understanding the Coordinate Plane Teaching Resource

Directions: Provide copies of the Understanding the Coordinate
Plane Teaching Resource. Explain to students that their task is to
describe the location of each object.

Support Productive Struggle
« What information do you think you need to accurately describe
the location of an object?
« What do you think the labels along the edges represent?
« Can you use those labels to help you describe a location?

Activity Debrief: Have students share their descriptions of each
object. Focus attention on different ways of describing, for example,
some students may describe using the y-axis first, rather than the
x-axis. Facilitate a discussion to ensure students understand what a
coordinate plane is and how it can be used, as well as that ordered
pairs can be used to describe locations on the coordinate plane.

W plaining |

« Why does an ordered pair need to

be ordered?
Students build a logical progression of w
statements to explore the truth of
a statement.

Have students revisit the Pose the ‘e @ +
Problem question and ¢
discuss answers. -

« How can you represent the
locations of A and B?

A PDF of the Teaching Resource is
available in the Digital Teacher Center. L

-‘m- English Learner Scaffolds

Guided Exploration

Students understand the coordinate plane and find the ordered pair
for a given point.

l‘ﬁi Use and Connect Mathematical Representations
- How are the locations of the points in the coordinate plane
related to their locations in the grid on the game?
« Think About It: Explain why (0, 0) is the ordered pair that
represents the origin.

4 Have students determine the ordered pair that represents
point B. Ask:

« How can you find the x-coordinate?

« How can you find the y-coordinate?

« How can you write the ordered pair?

Math is... <TICIIITIN

« Why does an ordered pair need to be ordered?
Students build a logical progression of statements to explore the
truth of a statement.

2. Develop the Math

W can represent whaone he symbols are an
the grid using the coordinate plane.

Thae coordinate plane is formed by & horizontsl
number line and a vertical number line meeting
at o right m —

Entering/Emerging Ensure understanding of
location. Say Let’s find the location of classroom
objects. Point to the bookshelf. Say The location
of the [class dictionary] is the bookshelf. Repeat
with another object/location. Then repeat once
more with another object/location, asking /s the
location of my [stapler] my desk or the closet?
Accept pointing.

Developing/Expanding Ensure understanding
of location. Say Let’s find the location of
classroom objects. Point to the bookshelf. Say
The location of the [class dictionary] is the
bookshelf. Repeat with another object/location.
Then repeat once more with another object/
location, asking What is the location of my
stapler?

Bridging/Reaching Guide students to
the top of Learn page. Tell them to read
the word problem, focusing on /ocation.
Ask them to use it in a sentence that
tells the class where something is. For
example: The location of my backpack
is the closet. Then ask students to
brainstorm similar words they may
already know (position, place, spot,
placement, etc.). Allow students to use
a dictionary or thesaurus if desired.

Lesson 13-1 - Understand the Coordinate Plane
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 4 Students may be confused by the fact that
point Z is on the x-axis. Remind students that, as with the ordered pair for
the origin (0, 0), 0 is an acceptable coordinate. However, make sure
students understand that 0 is the y-coordinate, not the x-coordinate.

Item Analysis

1-5 1 Procedural Skill & Fluency

6-7 2 Conceptual Understanding

8—10 2 Application

11-12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can you determine the ordered pair that represents a point on
the coordinate plane?
Ask students to share their reflections with their classmates.

Mindset

« How did working as a team help you achieve your goal?
Students reflect on how they developed stronger relationship skills.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can identify and describe features of a coordinate plane.

« | can use a coordinate plane to determine the ordered pair associated
with a given point.

To review today’s lesson, have students
watch the Math Replay videoin their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

199-200 Unit 13 - Geometry
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

I T T

1 1 Identify coordinates of points 5.G.A1
2 1 Identify coordinates of points 5.G.A1
Lesson 1341
@ Data Use students’ scores on the Exit Ticket to assign the Exit Ticket
differentiated resources available. When students complete the Kame
Exit Ticket in the digital workspace, their responses are auto-scored. P4, Use the coordingle pAand 1 answer The que
gy
Exit Ticket Recommendations s ]
hen have students do .
20f2 Additional Practice or any of the & or @ activities ;
Tof2 Take Another Look or any of the © activities . i
0of2 Small Group Intervention or any of the () activities T T R

Key for Differentiation
@ Reinforce Understanding ¥
@ Build Proficiency

B Extend Thinking s
1
] .'
5
T dseTea w0
Reflect On Your Learning
n hiisies | cindessnand
conlised loarning .
O ) )
h A

Asvryment Ssosace Book. 347

Lesson 13-1 - Understand the Coordinate Plane 200A


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0417.xhtml

200B

Reinforce Understanding

Find the Point

Work with students in small groups. Students each use a 10

by 10 section of the coordinate plane to mark a point. Students
show the group, and the other students write the ordered pair for
the point. Students compare results and use what they know
about the coordinate plane to justify their answers. Make sure
students recognize that the first number represents the horizontal
position and the second number represents the vertical position.

Take Another Look Lesson

Assign the interactive lesson
to reinforce targeted skills.

« Points on the Coordinate Plane

Differentiation Resource Book, p. 149

Unit 13 - Geometry

Build Proficiency

Practice It! Game Station
Coordinate Plane Race

Student practice identifying

the ordered pairs represented

by points on the coordinate plane.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 149-150
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Own It! Digital Station
Games

Assign the digital game to develop

division with multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 149-150

Extend Thinking

Use It! Application Station
How Was That Created? Students use
Venn diagrams to research the properties
of triangles and quadrilaterals in artwork.
The content of this card has concepts
covered later in Lesson 13-6. You may
want to assign this card to students ready
to explore content covered later in this unit.

Websketch Exploration

Assign a websketch exploration
to apply skills and extend thinking.

Differentiation Resource Book, p. 150

Lesson 13-1 - Understand the Coordinate Plane

200C


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0419.xhtml

LESSON 13-2

Plot Ordered Pairs on the Coordinate Plane

Learning Target

« | can plot ordered pairs on a coordinate plane.

Standards - Major + Supporting ® Additional

Content

©5.6.A.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given point in the
plane located by using an ordered pair of numbers, called its coordinates. Understand that the first
number indicates how far to travel from the origin in the direction of one axis, and the second number
indicates how far to travel in the direction of the second axis, with the convention that the names of the
two axes and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate)

Math Practices and Processes

MPP Use appropriate tools strategically.

Focus

Content Objective

« Students plot ordered pairs on a
coordinate plane.

Coherence
Previous

« Students understood the
coordinate plane and found the
ordered pair for a given point
(Unit 13).

Rigor
Conceptual Understanding

« Students understand that any

point within the coordinate plane

can be defined using a pair of

numbers which indicate how far

to travel from the origin.

201A

Language Objectives

« Students explain how they can
plot ordered pairs using the
verbs draw and label.

« To support optimizing output,
ELs participate in MLR1: Stronger
and Clearer Each Time.

Unit 13 - Geometry

| Now

« Students plot points on
the coordinate plane given
ordered pairs.

Procedural Skill & Fluency

« Students plot points on the
coordinate plane by counting
units from the x and y-axis.

SEL Objective

« Students set a focused
mathematical goal and make a
plan for achieving that goal.

| Next

« Students plot data points from
real-world situations on the
coordinate plane and use it to
interpret the data (Unit 13).

|+ Students understand rational
and negative numbers as points
on the number line and extend
number line diagrams and
coordinate axes to them
(Grade 6).

Application

« Students use points on the
coordinate plane to represent
real world situations.

Application is not a targeted
element of rigor for this standard.

Vocabulary

Math Terms
coordinate plane correspond
ordered pair quality
origin

X-axis

x-coordinate

Academic Terms

y-axis
y-coordinate

The materials may be for any part
of the lesson.
«blank number cubes
« Coordinate Plane Teaching Resource

Number Routine @

Greater Than or Less
Than @5—7min

CHELTEE® Students build number

sense as they estimate differences for
each fraction subtraction expression
and compare each expression to a
target fraction

These prompts encourage students to
talk about their reasoning:

- What was your strategy for
estimating the differences?

« How did you know if your estimate
was greater than or less than the
target fraction?

« How did you evaluate
each expression?

« How do you know that your estimate
is reasonable?



Launch @smn Sense-Making Routine

Purpose Students explore the relationships the coordinate plane
can communicate.

132
. Plot Ordered Pairs on the
Notice & Wonder Coordinate Plane
« What do you notice?
« What do you wonder? Be Curious
H 5 i i What do you notice?
Teachling Tip You may want to hgve students discuss Fhe qL{alltles of What do yeu ot?
each animal they see in the plane with a partner before discussing what
they notice and wonder about the plane as a class. B ’?
9
' Pose Purposeful Questions /
The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of plotting points on the coordinate m
plane given ordered pairs and are based on possible comments and
questions that students may make during the share out.
« How do you know what is represented on each axis? ‘_
« What does it mean if an animal is to the right on the “furry” axis and
low on the “big” axis?
« What does it mean if an animal is to the left on the “furry” axis and i Q
high on the “big” axis? 3 Furry
« Where would you put a dog on this coordinate plane? Why?
g Can Daing Raxbie in
Math is... el ‘aur thinking heta you
make good decisons?
« How can being flexible in your thinking help you make good

decisions?

Responsible Decision-Making: Reflect

Before students begin the Notice & Wonder routine, invite them to share or
write down a plan for how they will work toward answering the questions.
Encourage students to reflect on how their planning and solving relate to
plotting points on the coordinate plane.

Transition to Explore & Develop

Ask students to think about how they would plot points on the coordinate
plane given ordered pairs.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can plot points on the coordinate plane
when given an ordered pair.

Lesson 13-2 « Plot Ordered Pairs on the Coordinate Plane 201
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Explore & Develop ©@:omn

Learn

How can you determine the location
of Sam's House and Schasl on
Sam's btue 2.0

& coordinate plane?
Schoct (5,51
Park (2.5
Jarormy's Hease 15,1

's House s 2. Siart ot
4 001 e o

Tho x-coasdinate foc 5
e g and ga right
The y-contdinme for Sam's
Dy tho poist at (2, 1) and label It *Saim's House."

% go up 1 umt

Vi Can Sodio 1he same process i plot the
point 5, 5 for School

How mary uaits ight and
up 80 you 9o to gt hom
Sam's House to School?

Wit 51005 would you toke to pist the points for thy
Park and Jeromy's House?

Sample answer: From the origin, go
right 2 and up 5 and label Park; from
the origin, go right 5 and up 1 and label
Jeremy's House. ST

4
)
2

202 Unit 13 « Geometry

© Pose the Problem

Pose Purposeful Questions
« How are the locations of each place represented in the table?
What does each number mean?
« What tools do you think you can use to help you solve the problem?
« Why would they each help you understand the problem?

© Develop the Math

Choose the option that best meets your
instructional goals.

MLR
1- Stronger and Clearer Each Time

Pair students and have them work on a problem like

the problem on the Learn page. Have them individually

write about how to solve the problem. Then have them /
share their writing with their partner and fix mistakes.

Revisit the routine throughout the lesson for reinforcement.

Bring It Together

Te
Elicit and Use Evidence of Student Thinking
« How can you plot a point on the coordinate plane when given an
ordered pair?

Key Takeaway
« The coordinates of a point are used to plot the point on a
coordinate plane.

Work Together
Students work together to plot the remaining two points in the table based
on the ordered pairs.

R Common Error: Students may mix up the two pairs or label each point
incorrectly. Remind students thatit is important to be accurate. Encourage
students to check the location of each point after they have plotted it to
make sure it matches the ordered pair in the table, paying particular
attention to the x-coordinate (horizontal) vs. the y-coordinate (vertical).
Language of Math

Students have likely heard the word plot in other contexts, such as when
the discuss the plot of a movie or book. Explain that in mathematics, plot is
a verb that means to mark the location of something on a graph.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore using ordered pairs to plot points on the
coordinate plane.

Materials: Coordinate Plane Teaching Resource

Directions: Provide copies of the Coordinate Plane Teaching
Resource. Have students work together to solve the Pose the Problem.

Support Productive Struggle

- What does the ordered pair tell you?

« Where should you start when plotting points on a
coordinate plane?

« How can you determine how many units right to go on the x-axis
to plot Sam’s House?

« How can you determine how many units up to go on the y-axis to
plot Sam’s House?

Math is...
« How many units right and up do you go to get from Sam’s House
to school?
Students use the coordinate plane as a tool to help them solve
a problem.

Activity Debrief: Have students share
their solutions. Encourage students to
defend their solutions using
mathematically precise language.

A PDF of the Teaching Resource is
available in the Digital Teacher Center.

‘.E!- English Learner Scaffolds
Entering/Emerging Explain how to get from
—to ——. Say I'm going to show you how to
get from the desk to the closet. Show them by
walking the route. Repeat again with new points
A and B. Then repeat once more and ask Did /
show you how to get from the [door] to the
[bookshelf] or how to get from the [bookshelf] to
the [door]?

to

| showed you

Developing/Expanding Explain how to get from
. Say I’'m going to show you how to review the Math Is...In My World
get from the desk to the closet. Show them by
walking the route. Repeat again with new points
A and B. Then ask students to show you how to
get from a new point A and B that they choose,
and to then complete the following sentence:
the [door] to the [bookshelf].

Lesson 13-2 -« Plot Ordered Pairs on the Coordinate Plane

Guided Exploration

Students plot points on the coordinate plane when given ordered pairs.

Use and Connect Mathematical Representations
« Why should you start at the origin?
« How do you know what the x-coordinate for Sam’s house is?
« How do you know what the y-coordinate for Sam’s house is?
« Think About It: How would the location on the coordinate plane
be different if the ordered pair for Sam’s house was (1, 2)? Why?

@ Have the students plot and label the point (5, 5). Ask:
« How many units to the right should you go on the x-axis? Why?
« How many units up should you go on the y-axis? Why?
« How should you draw the point?
« How should you label the point?

Mathis...

« How many units right and up do you go to get from Sam’s house
to school?
Students use the coordinate plane as a tool to help them solve
a problem.

2. Develop the Math

How can you determine the location of Sam’s
House and School on & coordinae plane?

We can plot the points in the tabie on the
coordinate plane.
-

Bridging/Reaching Ask students to

question on the Learn page. Ask
students to explain how to get from
different points A and B in the
classroom. Allow students to interject,
making corrections if necessary. For
example, No, you didn’t show to get
from the closet to the door - you showed
how to get from the door to the closet.

202A
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Practice & Reflect @

‘ , Practice
On My Own C"m: !gg

Build Procedural Fluency from Conceptual Understanding

Nome
Plot and label the point for each place shown in the table. B Common Error: Exercises 9-11 Students may be confused by the use
of 0 as a coordinate. Remind students that a coordinate of 0 means they
Ploygrauna 4.6) are moving 0 units along that axis and will plot the point on the x-axis if
Bt Ot WL the y-coordinate is 0, or on the y-axis if the x-coordinate is 0.
Fie Statico 5. 31
e Item Analysis
N t 1-4 2 Application
2 Pow Ofice o qHouise . 5—12 1 Procedural Skill & Fluency
. F-e.sumn .
3. Fue Station 5| RostOffice 13 3 Conceptual Understanding
)
4. Jiry House o -

R

Piot and label the point for each ordered palr,

S M2 >
.O FP
6 MY o W | Tad T
M B
7 PS4 2 Y i |
4 s S R T .T,
Plot and lobol the point for each oedered pair. @ Ref|eCt
. Students complete the Reflect question.
« How can you plot points on the coordinate plane when given an
ordered pair?
Ask students to share their reflections with their classmates.
[P indset |
« How has being flexible in your thinking helped you make
I good decisions?
: ‘ ! Students reflect on how they practiced self-regulation.
you plotted them What is the length and
widhn of the shape? ’
length is 4 units; width is 3 units S Learning Target
bt Ask students to reflect on the Learning Target of the lesson.

« | can plot ordered pairs on a coordinate plane.

0 Reflect

How €N you POt PORLS O the COOIDINALE DRane when Gven an
oideted pair?

Answers may vary.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

How has being flexible in
your thinking heiged you
make Goos secisions?

Assign the On My Own practice to
students from the Digital TeacherCenter.

203-204 Unit 13 « Geometry
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Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

I T T R

1 1 Plot points on a coordinate plane 5.G.A1
2 2 Label points on a coordinate plane 5.G.A1
Lesson 132
D Data Use students’ scores on the Exit Ticket to assign the Exit Ticket
differentiated resources available. When students complete the Name
Exit Ticket in the digital workspace, their responses are auto-scored. 1, How can you piat the point (5. 21 0n o coordinate plne?
Start o the _ ovigin
Move 5 unats 1o the right

Exit Ticket Recommendations

Mave 2 untswp
If students score Then have students do

20f2 Additional Practice or any of the & or @ activities . RN LN e me
10f2 Take Another Look or any of the © activities
00f2 Small Group Intervention or any of the () activities

Key for Differentiation
@ Reinforce Understanding
© Build Proficiency

@ Extend Thinking

"234567B83W

Reflect On Your Learning

Lesson 13-2 « Plot Ordered Pairs on the Coordinate Plane 204A
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204B

Reinforce Understanding Build Proficiency

Plot ‘n Roll Practice It! Game Station
Work with students in small groups. Provide each student Coordinate Plane Task Cards

with a number cube and coordinate plane. Have a student roll Students practice plotting ordered
twice to create an ordered pair. Then every student plots the pairs on the coordinate plane.

point. Have students describe how they plotted the point.

Make sure students understand that the first number represents
the horizontal position and the second number represents the
vertical position.

Take Another Look Lessons Interactive Additional Practice
Assign the interactive lessons Assign the digital version of the
to reinforce targeted skills. Student Practice Book.

« Points on the Coordinate Plane
« Identify Ordered Pairs

Differentiation Resource Book, p. 151 Student Practice Book, pp. 151-152

Unit 13 - Geometry
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Own It! Digital Station
Games

Assign the digital game to develop

division with multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 151-152

Extend Thinking

Use It! Application Station
Is This for Real? Students research and
use the TAARP method to determine
website credibility.

Websketch Exploration

Assign a websketch exploration
to apply skills and extend thinking.

Differentiation Resource Book, p. 152

Lesson 13-2 « Plot Ordered Pairs on the Coordinate Plane
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LESSON 13-3

Represent Problems on a Coordinate Plane

Learning Targets

« | can plot points that represent real-world situations.
« | can interpret coordinate values of points in the context of the situation.

Standards - Major + Supporting ® Additional

Content

©5.6.A Graph points on the coordinate plane to solve real-world and mathematical problems.
©5.6.A.2 Represent real-world and mathematical problems by graphing points in the first quadrant of
the coordinate plane, and interpret coordinate values of points in the context of the situation.

Math Practices and Processes

MPP Model with mathematics.

Focus

Content Objectives
« Students plot points that
represent real-world situations.

« Students interpret coordinate
values of points in the context of
the situation.

Coherence
Previous

« Students plotted points on the
coordinate plane given ordered

Language Objectives

« Students talk about plotting
points when given real-world
data using draw and /abel.

« To support sense-making,
ELs participate in MLR2: Collect
and Display.

Now

« Students plot data points from
real-world situations on the

pairs (Unit 13). coordinate plane and use it to
interpret the data.
Rigor
Conceptual Under ding Pi dural Skill & Fluency

« Students plot and understand

points on the coordinate plane.
Conceptual Understanding is not a
targeted element of rigor for this
standard.

205A Unit 13 - Geometry

« Students build proficiency in
their use of the coordinate plane
by plotting points to represent
and solve problems.

SEL Objective

« Students identify and use
mathematical tools to
organize work.

| Next

« Students classify triangles into
categories based on attributes,
and understand the categories
and subcategories using a
hierarchy (Unit 13).

| « Students use the coordinate
plane to draw polygons and find
their side lengths, and apply
these techniques in the context of
solving real-world and
mathematical problems (Grade 6).

Application
« Students solve problems with
real-world contexts.

Application is not a targeted
element of rigor for this standard.

Vocabulary

Math Terms  Academic Terms
ordered pair accurate

Xx-axis speculate
x-coordinate

y-axis

y-coordinate

The materials may be for any part

of the lesson.
« Coordinate Plane Teaching Resource
- transparent spinner

Number Routine @

Find the Missing
Valuesgs-ymm

Students build number
sense as they use solved equations to
find unknown values in related equations.
Reveal answers one level at a time after
students discuss solutions.

Remind students that this is a mental
activity and that they should look
for patterns.

These prompts encourage students to
talk about their reasoning:

- What doyou know about
adding fractions?

« How does each equation connect to
the equation to the right?

« How does each equation connect to
the equation below it?

« How can the pattern help you add
fractions and mixed numbers using
only mental math?



Launch @s7mn

Purpose Students connect to real-world situations to think about
representing the story, quantities, and relationships.

Notice & Wonder

« What question could you ask?

Teaching Tip You may want to have students discuss their questions
with a partner and attempt to answer them before discussing students’
question as a whole class.

‘ Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of plotting data points from real-world
situations on the coordinate plane and are based on possible comments
and questions that students may make during the share out.

« What story could you tell about this image?
- What could you use to describe where an elevator is?
« How can you describe which direction the elevators might be going?

Y indset |

« What strategies help you work more efficiently?

Self-Management: Organizational Skills

As students complete the Notice & Wonder routine, invite them to share
how they organized their work or what they noticed about how you
organized your work. For example, you may have written down the
questions students asked in an organized list. Invite students to discuss
the tools they may use to organize their work while representing
problems on the coordinate plane. Encourage them to think about why
this tool may be helpful for their work with representing problems on the
coordinate plane.

Transition to Explore & Develop

Explain that the coordinate plane is a representation. Have students
discuss ways in which they think it could be used. Ask questions that get
students thinking about how the coordinate plane can represent real-
world situations.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can plot data from real-world situations on
the coordinate plane and use it to interpret the data.

Sense-Making Routine

Lesson 13-3
Represent Problemsona
Coordinate Plane

Be Curious
What questions could you ask?

What strategies el you
work more efficiently?

& 8e curioas
What questions could you awk?

Lesson 13-3 « Represent Problems on a Coordinate Plane
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Explore & Develop ©@:omn

© Pose the Problem

Learn i
Ayah i it the 300th flode of o bubding o 0 ~ Collect and Display
I\:"-*-' w-‘-;‘l far b at. sha caltactid 1 3 As students discuss the questions, record relevant words and phrases they
o darts shown in i Fi i . .
= :; may use such as conclusions, data, corresponding floors, and ordered
How many minutes will it take the levator = L , )
te reach Allyah's flaor? 4 20 pairs. Display the words for student reference. Use the student-generated
= expressions to help students make connections between student

language and math vocabulary.

Pose Purposeful Questions
A
« What information is presented in the table?
« How does the information in the table help you understand the

R

Tome prates) location of the elevator at different times?
It will talew & minutes for the h
A’y flor
Modeling
i = | How coes platting poiits
1 G IPSEPEIE] POINES On THe COOFMAte BRNE | o the coovainate phng
| help you understand data? 9 Develop the Math

@ work Together e c—

Choose the option that best meets your

o .
P instructional goals.
af e e
T
Sample answer: The i ",JI -
rollercoaster was climbing, E ik
and then dropped.

st © Bring It Together

Elicit and Use Evidence of Student Thinking
« How can you plot points on the coordinate plane when given data
in a table?

« How can you interpret data represented on the coordinate plane?

Key Takeaway
« Points on a coordinate plane can be used to represent and interpret
real-world situations.

Work Together

Students work together to interpret data represented on the coordinate
plane.

¥ common Misconception: Students may think that they should only be
describing what happens at 3 seconds. Remind them that, in order to fully
understand the data represented on the coordinate plane, it isimportant
to look at what happens over a range of time.

Language of Math

Ask students to discuss how they use the word interpret in other class
subjects. Remind students that in math, we interpret information by
explaining something that is not represented in words.

206 Unit 13 « Geometry
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CHOOSE YOUR OPTION

ke

Activity-Based Exploration

Students explore making conclusions about real-world data after
plotting the data points on the coordinate plane.

Materials: Coordinate Plane Teaching Resource

Directions: Provide copies of the Coordinate Plane Teaching

Resource. Have students work together to solve the Pose the Problem.

Support Productive Struggle
« How can you use the data in the table to plot points on the
coordinate plane?
« How should you label each axis?
« What does each point tell you about the location of the elevator?
« At which floor did the elevator start?
« Based on the data, which is the highest floor the elevator went to?
« What other conclusions can you make from this data?

Vi odeling |

« How does plotting points on the coordinate plane help you
understand data?
Students identify important quantities
in a practical situation and map their
relationships using tools, such as
diagrams, two-way tables, graphs,
flowcharts, and formulas.

Activity Debrief: Have groups share
how they represented the data on the
coordinate plane as well as any
conclusions they were able to draw
from the representation of the data.

A PDF of the Teaching Resource is
available in the Teacher Digital Center.

‘.E!- English Learner Scaffolds

Developing/E

[P

Entering/Emerging Explain second!

Using a stopwatch, complete a task that takes
over a minute; for example, putting away books.
Show students the seconds and say This took me

ding Explain seconds/
minutes. Using a stopwatch, complete a task that
takes over a minute. For example, putting away
books. Show students the seconds and say This

Guided Exploration

Students plot points on the coordinate plane when given real-world
data in a table and make conclusions about the data.

Lﬁi Facilitate Meaningful Mathematical Discourse
« How can you determine which should be the x-coordinates and
which should be the y-coordinates?
« Why does the order of the pairs matter?

@ Work with the students to plot the points. Have the students
label the x-axis by ones and the y-axis by fives. Explain that they can
do this to make the graph easier to draw and interpret. As students
plot the points using the ordered pairs, ask:

« How many units to the right should you go on the x-axis? Why?

« How many units up should you go on the y-axis? Why?

« How should you draw the point?

« How should you label the point?

« Think About It: Why do you think connecting the points will help
you interpret the data?

« Think About It: When was the elevator going up? When was it
going down? How do you know?

[T Eodeling |

« How does plotting points on the coordinate plane help you
understand data?
Students identify important quantities in a practical situation and
map their relationships using tools such as diagrams, two-way tables,
graphs, flowcharts, and formulas.

2. Develop the Math

This table shows what
floor an elevator s on
at the beginning of

each minute.

Time iminutes)  Floos

What conclusions can

Bridging/Reaching Ensure
understanding of seconds and minutes.
Ask students to explain how seconds
relates to minutes (60 seconds in one

[62] seconds to complete. Pause, then say There
are 60 seconds in a minute. So it took me one
minute and two seconds to complete. Repeat with
another task and ask Did it take me [47] seconds
or [47] minutes to complete?

took me [62] seconds to complete. Pause, then

say There are 60 seconds in a minute. So it took

me one minute and two seconds to complete.
Repeat with another task and ask How many
seconds did it take me to finish this task? How
many minutes?

Lesson 13-3 « Represent Problems on a Coordinate Plane

minute). Then have them tell you how
long it takes them to do some routine
daily tasks, using seconds for tasks that
take less than a minute, and minutes for
tasks that take longer. Validate and
provide correction as necessary.

206A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercise 7 Because there is no “Week 0” in the table,
students may think they do not need to plot a point having an x-coordinate
of 0. Remind them to reread the problem and think about the information
that is given about the height of the plant before Week 1.

Item Analysis

1-2 1 Procedural Skill & Fluency

3-6 2 Application

7-8 1 Procedural Skill & Fluency

9-1 2 Application

12 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How is data presented on a coordinate plane helpful for
understanding real-world situations?
Ask students to share their reflections with their classmates.

Mindset

« What strategies helped you work more efficiently?
Students reflect on how they practiced self-management.

Learning Targets
Ask students to reflect on the Learning Targets of the lesson.
« | can plot points that represent real-world situations.

« | can interpret coordinate values of points in the context of
the situation.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

207-208 Unit 13 « Geometry
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Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker =
[emborsdt oo S|
1 2 Solve problems from a coordinate plane 5.6.A.2 —
2 2 Solve problems from a coordinate plane 5.G.A.2
3 2 Solve problems from a coordinate plane 5.G.A.2 Lesson 333
£ B Exit Ticket

Namo

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the @ or @ activities
20f3 Take Another Look or any of the © activities
1or fewer of 3 Small Group Intervention or any of the @) activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@ Extend Thinking

Dayd
{B) Autumn seis 40 harminss on Doy 7

Reflect On Your Learning

m L
confused loarning

0, O
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208B

Reinforce Understanding

Spin ‘n Plot

Students take turns spinning a spinner labeled 1through

8 twice to create an ordered pair. The other students plot the
point on the coordinate plane. The student who spun then
describes how to locate the point from the origin as the others
check their work. Make sure students realize that they can start
with either the orthe coordinate, as long as they use the
correct direction for each coordinate.

Take Another Look Lessons

Assign the interactive lessons

to reinforce targeted skills.

« Real World and
Mathematical Problems

« Graph Ordered Pairs

« Corresponding Terms as
Ordered Pairs

Differentiation Resource Book, p. 153

Unit 13 - Geometry

Build Proficiency

Practice It! Game Station
Coordinate Plane Representation Race
Students practice interpreting information
shown on the coordinate plane.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 153-154
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Own It! Digital Station
Games

Assign the digital game to develop

division with multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 153-154

Extend Thinking

Use It! Application Station
Drafting Tools for Accuracy Students
create their own drafting triangles and
create a model of a covered bridge.

The content of this card has concepts
covered later in Lesson 13-5. You may
want to assign this card to students ready
to explore content covered later in this unit.

Websketch Exploration

Assign a websketch exploration
to apply skills and extend thinking.

Differentiation Resource Book, p. 154

Lesson 13-3 « Represent Problems on a Coordinate Plane

208C
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LESSON 13-4

Classify Triangles by Properties

Vocabulary

Learning Targets

« | can classify triangles based on their properties into categories and subcategories. Math Terms  Academic Terms
« | can use properties of triangles to prove or disprove statements about triangles. category evaluate
equilateral suggest
triangle
Standards - Major + Supporting ® Additional hierarchy
Content isosceles triangle
. ) . N . . . ) property
©5.6.B Classify two-dimensional figures into categories based on their properties. T
©5.6.B.3 Understand that attributes belonging to a category of two-dimensional figures also belong to ZEZ::tZgory -

all subcategories of that category. For example, all rectangles have four right angles and squares are
rectangles, so all squares have four right angles.
©5.6.B.4 Classify two-dimensional figures in a hierarchy based on properties.

Math Practices and Processes The materials may be for any part

MPP Model with mathematics.

Focus
Content Objectives

« Students classify triangles into
categories and subcategories
based on their properties.

« Students organize the categories

and subcategories into a hierarchy.

Coherence
Previous

« Students classified two-

dimensional figures based on their

sides or angles, and recognized
and identified right triangles
(Grade 4).

« Students plotted data points from
real-world situations on the
coordinate plane and used it to
interpret the data (Unit 13).

Rigor
Conceptual Understanding
« Students extend their
understanding of triangles

through exploration of
their properties.

209A Unit 13 - Geometry

Language Objectives

« Students classify triangles using
the same, different, and share.

« To support cultivating conversation,
ELs participate in MLR3: Critique,
Correct, and Clarify.

Now

« Students classify triangles into
categories based on minimal
defining attributes, and
understand the categories and
subcategories using a hierarchy.

Procedural Skill & Fluency
« Students evaluate properties of
triangles by creating a hierarchy.
Procedural Skill & Fluency is
not a targeted element of rigor
for this standard.

SEL Objective

« Students identify and discuss
the emotions experienced
during math learning.

Next

« Students classify quadrilaterals
into categories based on minimal
| defining attributes (Unit 13).

Application
« Students apply their
understanding of triangles to
sort triangles into groups.
Application is not a targeted
element of rigor for this standard.

of the lesson.

« plastic straws
« Properties of Triangles Teaching
Resource

Number Routine @

Would You Rather?
@5—7 min
Students develop

number sense as they compare
products of fractions and whole numbers
to whole numbers.

These prompts encourage students to
talk about their reasoning:

- What strategies did you use to
choose the boxes?

« How did you decide whether to
calculate or estimate a product?



Launch @smn

Purpose Students explore the mathematical concept of defining
attributes.

Notice & Wonder

« What could the question be?

Teaching Tip Before students begin discussing the image, you may
want to have them discuss what they already know about triangles.

- Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ noticing and wondering about the properties of
shapes and are based on possible comments and questions that students
may make during the share out.

« What do you notice about the shapes in “Examples”?

« What do you notice about the shapes in “Non-examples”?

« How can you describe what the shapes have in common?

« What kind of information would help you know more about the
triangles? Explain.

P indset |

« How do your skills or interests help you with your work?

- Self-Awareness: Accurate Self-Perception

After students participate in the Notice & Wonder routine, invite them to
share the self-perception they were experiencing. Encourage students to
focus on the feelings they experienced when they were successful as well
as when they were not. Their work throughout the lesson with classifying
triangles by properties may be challenging, and they may feel
unsuccessful. Remind students that these self-perceptions are neither
right nor wrong, but how we deal with these perceptions can affect
success with math work. Sharing and listening can help students build
understanding of their own self-perceptions as well as the self-perceptions
of others.

Transition to Explore & Develop

Ask questions that make students begin thinking about what makes a
triangle look like it does.

TF | Establish Mathematics Goals to Focus Learning

« Let’s think about how we can classify triangles into categories based
on their properties, and how we can organize those categories.

Sense-Making Routine

Be Curious
What could the question be?

Haww o yolr akills of intetests
help you with your woek?

Lesson 13-4 « Classify Triangles by Properties
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Explore & Develop @i

Learn
What are some ways you can dassify triangles?
You Can sort the Tangles alo categories tasced 0 Thei properties.

LN

Tick reorcs

0w sades of

equ ength
Right triangles v Acute triangles. Obtuse triangles rove
cae right angle 3 acute angle: cne obtuse angle

o onge ‘ 'i use ange
You can represent the catogonics of tnangics

as vmmln

Wiy s 80 equilsteral triangie
2150 00 i5oscoks tiangio?

folowing stmements obways Mue, sometimey troe,
s Check students’ explanations.
o0 equilsters) tlargle. SOMetimes true

) sosceles Tight trianglo s an koscelkes triangle. dlways true
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© Pose the Problem

Pose Purposeful Questions

Al
« How can you define the word properties in your own words?
- What are some ways you can classify shapes?

© Develop the Math

Choose the option that best meets your \
instructional goals.

Critique, Correct, and Clarify

Make a false claim for students to critique. Write the following

on the board: A scalene triangle has three sides of equal

length. Am | correct? Ask students to correct the statement, /
explaining how they know it’s incorrect. Revisit this

routine throughout the lesson to provide reinforcement.

© Bring It Together

Elicit and Use Evidence of Student Thinking
« How do you know if a triangle can be classified as scalene, isosceles,
or equilateral?
- What is similar about categories and subcategories in a hierarchy?
What is different?

Key Takeaways

« A property of a triangle is a defining attribute that remains the same
for all triangles in that category.

« Properties of triangles include number of sides, number of angles,
length of sides, and measures of angles.

« Triangles can be organized into a hierarchy based on the shared
properties of groups of triangles.

« All triangles in acategory share a set of properties.

Work Together

Students work together to determine if some sentences about triangles are
always, sometimes, or never true.

9 common Error: Students may think they need to know the degrees of
the angles of a triangle in order to answer if an acute triangle is always,
sometimes, or never an equilateral triangle. Make sure students
understand that this Work Together is about classifying triangles by
category and not evaluating specific triangles.

Language of Math

A subcategory is “a part of” another category or “under” another category.
The prefix sub- means “under” or “contained in.” Have students think about
other words with the prefix sub- to help them understand where in a
hierarchy a subcategory can be found. A submarine operates under water,
and a subcommittee is composed of some members of a larger committee.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore the properties of triangles and classify triangles
based on their properties.

Materials: Properties of Triangles Teaching Resource

Directions: Provide copies of the Properties of Triangles Teaching
Resource. Have students work together to solve the Pose the
Problem. Before students begin sorting and classifying the triangles,
facilitate a discussion to ensure students understand the meaning of
the tick marks.

Support Productive Struggle

« What do all of the triangles have in common?

« How are some triangles different from others?
Activity Debrief: Have groups of students share how they sorted
the triangles and discuss the properties of triangles that they used to
sort them. Facilitate a discussion to ensure students understand the
terms category and properties. Encourage students to label their
categories as scalene triangles, isosceles triangles, and equilateral
triangles. Have students review the hierarchy on the student page.
Facilitate a discussion about subcategories.

Y Modeling |

« Why is Equilateral Triangles under Isosceles Triangles in

the hierarchy?
Students analyze the relationships T %
represented in diagrams I
mathematically to draw conclusions.

A PDF of the Teaching Resource is
available in the Teacher Digital Center.

B NES

‘|m' English Learner Scaffolds

Guided Exploration

Students classify triangles into categories based on minimal
defining attributes, and understand the categories and subcategories
using a hierarchy.

Facilitate Meaningful Mathematical Discourse
« Think About It: How many properties do all triangles share?
What are they?
« Think About It: Are all members of a subcategory members of
the category above it? Why or why not?
A psk:
- What properties do all scalene triangles share with all triangles?
- What properties do all scalene triangles share that all triangles
do not?
« Think About It: Why are the categories for scalene triangles and
isosceles triangles not connected in the hierarchy?
« How is Isosceles Triangles a category and a subcategory?

@ Ask:
« What properties do all equilateral triangles share with all triangles?
« What properties do all equilateral triangles share that all
isosceles triangles do not?

N M odeling |

« Why is Equilateral Triangles under Isosceles Triangles in
the hierarchy?
Students analyze the relationships represented in diagrams
mathematically to draw conclusions.

2. Develop the Math

We can sort the iangles into categories.
Categories are groups whose members have
shared properties. A property & an attribute
that defines a figure.

Entering/Emerging Explain at least. Turn to the
Learn page. Point to the relevant parts of the
isosceles triangle while saying /sosceles triangles
must have at least two sides that are equal in
length. They can’t have just one. Then draw three
triangles, one with no equal sides, one with two,
and one with three. For each, ask Does this
triangle have at least two equal sides?

Developing/Expanding Explain at least. Turn to
the Learn page. Point to the relevant parts of the
isosceles triangle while saying /sosceles triangles
must have at least two sides that are equal in
length. They can’t have just one. Then draw three
triangles, one with no equal sides, one with two,
and one with three. For each, say Tell me about
this triangle. Provide the frame It is (not) an
isosceles triangle because .

Lesson 13-4 . Classify Triangles by Properties

Bridging/Reaching Guide students to
the Learn page and ask them to read the
sentence on isosceles triangles, focusing
on at least. Ask them to explain what it
means (not less than, at the minimum)
and compare it to the meanings of the
least/least (smallest in amount or extent).
Validate and correct as needed.

210A
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Practice

Build Procedural Fluency from Conceptual Understanding
Common Error: Exercises 2, 5, 8 Students may answer that these are
isosceles triangles. While this is correct, encourage students to be as
specific as possible as they classify the triangles by using the most precise
name for each triangle.

Item Analysis

1-8 1 Procedural Skill & Fluency

9-12 2 Conceptual Understanding

13-14 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can knowing the properties of triangles be helpful when
classifying triangles?
Ask students to share their reflections with their classmates.

Mindset

« How did your skills or interests help you with your work today?
Students reflect on how they practiced self-awareness.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can classify triangles based on their properties into categories and
subcategories.

« | can use properties of triangles to prove or disprove statements
about triangles.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

211-212 Unit 13 - Geometry
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

I T T P

1 2 Classify triangles based on side lengths 5.6.B.4

2 1 Classify triangles based on side lengths 5.G.B.4

3 2 Classify triangles based on side lengths 5.G.B.4 Leston: K34
yren g Exit Ticket

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the & or @ activities
20f3 Take Another Look or any of the @ activities
1or fewer of 3 Small Group Intervention or any of the G activities

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@ Extend Thinking

350 M Beous Bic

Lesson 13-4 « Classify Triangles by Properties 212A
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Reinforce Understanding Build Proficiency

Pick-Up Triangles Practice It! Game Station
Students take turns holding and releasing a bundle of plastic Classifying Triangles Four in a Row
straws. The student looks for triangles formed when releasing Students practice classifying triangles.

the straws and names the type of triangles based on their

properties. Other students must verify each triangle and its name.
ach time, make sure the students agree that the triangle is

scalene, isosceles, or equilateral before repeating the process.

Take Another Look Lessons Interactive Additional Practice
Assign the interactive lessons Assign the digital version of the
to reinforce targeted skills. Student Practice Book.

« Recognize Triangles by Angles
« Recognize Triangles by Sides

Differentiation Resource Book, p. 155 Student Practice Book, pp. 155-156

212B Unit 13 - Geometry
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games Is This for Real? Students research and

Assign the digital game to develop use the TAARP method to determine

division with multi-digit numbers. website credibility.

Spiral Review Websketch Exploration

Assign the digital Spiral Review Assign a websketch exploration

Practice to students or download to apply skills and extend thinking.

and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 155-156 Differentiation Resource Book, p. 156

Lesson 13-4 « Classify Triangles by Properties 212C
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LESSON 13-5

Properties of Quadrilaterals

« | can name quadrilaterals based on their properties.

Content

Learning Target
Standards + major s Supporting ® Additional

0 5.6.B Classify two-dimensional figures into categories based on their properties.
0 5.6.B.4 Classify two-dimensional figures in a hierarchy based on properties.

Math Practices and Processes
MPP Look for and make use of structure.

Focus

Content Objective Language Objectives

« Students explain how to identify
quadrilaterals based on their
properties with know and makes.

« To support optimizing output,
ELs participate in MLR1: Stronger
and Clearer Each Time.

« Students name quadrilaterals
based on their properties.

Coherence

Previous | Now

« Students classify quadrilaterals
into categories based on minimal
defining attributes.

« Students classified two-
dimensional figures based on their |
sides or angles, and recognized
and identified right triangles
(Grade 4).

« Students classified triangles into
categories based on minimal
defining attributes, and understand
the categories and subcategories |
using a hierarchy (Unit 13).

Rigor

C L Procedural Skill & Fluency

« Students extend their
understanding of quadrilaterals
by working with quadrilaterals of
various shapes and sizes.

« Students begin to develop
proficiency with identifying
properties of quadrilaterals.

Procedural Skill & Fluency is not a
targeted element of rigor for this
standard.

213A Unit 13 - Geometry

SEL Objective

« Students practice behavioral
flexibility while working with
peers to complete a challenging
mathematical task.

| Next

« Students understand the
categories and subcategories of
quadrilaterals using a hierarchy

| (Unit13).

Application

« Students apply their
understanding of properties of
quadrilaterals to identify them.

Application is not a targeted
element of rigor for this standard.

Vocabulary

Math Terms
attribute
parallelogram
property
quadrilateral
rectangle
rhombus
square
trapezoid

The materials may be for any part
of the lesson.

Academic Terms
establish
quality

« Classifying Quadrilaterals Teaching
Resource

Number Routine @

Would You Rather?
05—7min
Students develop

number sense as they compare the
values of expressions involving fractions.

These prompts encourage students to
talk about their reasoning:

« What strategies did you use to
compare the file sizes?

« How did you decide whether to
calculate or estimate?



Launch @smn

Purpose Students explore the mathematical concept of defining
attributes of quadrilaterals.

Notice & Wonder

« What could the question be?

Teaching Tip Before students begin discussing the image, you may
want to have them look for objects that have 4 sides around the classroom
to start thinking about the defining attributes of quadrilaterals.

-' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of the defining attributes of
quadrilaterals and are based on possible comments and questions that
students may make during the share out.

« Why do you think some shapes are labeled as “Examples”?
« Why do you think some shapes are labeled as “Non-Examples”?
« How can you describe what the shapes in “Examples” have in common?
« How can you describe what the shapes in “Non-Examples” have
in common?
« What more do you want to know about the shapes?

(Mathis... TFETI

« How do you show that you understand your partner’s point of view?

' Social Awareness: Develop Perspective

Developing perspective can help students understand different ways of
thinking. After students engage in collaborative discourse around the
Notice & Wonder routine, invite them to share how their ideas may have
changed throughout the group discussion. Encourage students to think
about how hearing the ideas of their peers may have helped them reach a
new or different understanding of quadrilaterals. Use this discussion to
encourage students to be open to the ideas and suggestions of their peers
and remind them that their behavioral flexibility can allow them to learn
from one another.

Transition to Explore & Develop

Encourage students to think about what all the shapes in the image
have in common. Have them describe how they are alike and how they
are different.

- Establish Mathematics Goals to Focus Learning
« Let’s think about classifying quadrilaterals based on their properties.

Sense-Making Routine

13-5
Properties of Quadrilaterals

Be Curious
What could the question be?

How g0 you shiw that you
understand your partner's
poine of vidw?

Lesson 13-5 « Properties of Quadrilaterals
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Explore & Develop ©@:omn

Learn
Herw many inds of you make
with line segment AR s one of the sides?

Wou can identity Guadrilatessis try thet properties.

- - 1 This mark shines this sl
L4 1 e oty 5150
g e same mark

A paraliciogram
s & guadriisters| £7
‘with two pairs of

el sices.

A rhomibus is e
paraEeicgram wilh aheicgra Hry
; 3 5 S |
sides of nr 1
equal iengsh of equal length =Tl
et fesar
right angies

Yo can make 5 diserent kinds of cusdiatenss.
HOW T yOu CoMmgate the
properties of quaddiaternts
nnd triangiex?

(2 work Together

Wit arg th propasties of & sguar?

Sample answer: A square is a paralielogram with 4 sides
that has 2 pairs of parallel sides, 4 sides of equal length,
and 4 right angles.

214 Unit 13 - Geometry

© Pose the Problem

Pose Purposeful Questions
« How can you define a quadrilateral?
« How can the line segment be part of a quadrilateral?
« What kinds of quadrilaterals do you know now?

® Develop the Math

Choose the option that best meets your
instructional goals.

Stronger and Clearer Each Time

Pair students and have them work on a problem like the
problem on the Learn page. Have them individually write
about how to answer the problem. Then have them share
their writing with their partner and fix mistakes. Revisit
the routine throughout the lesson for reinforcement.

© Bring It Together
=B

55 Elicit and Use Evidence of Student Thinking
« Are size or color properties of quadrilaterals? Why or why not?
- What properties do quadrilaterals have?

Key Takeaways
« A property of a quadrilateral is a defining attribute that remains the
same for all quadrilaterals in that category.
« Properties of quadrilaterals include number of sides, number of
angles, length of sides, measures of angles, and relationship of lines
within the shape (parallel, perpendicular, intersecting).

Work Together
Students work together to describe the properties of a square.

E® Common Error: Students may initially leaveout that a square always
has 4 right angles. Ask students what quality distinguishes a square from a
rhombus to elicit this part of the answer.

Language of Math

Explain to students that quad means “four” and /ateral means “side.” So,
the word quadrilateral means “a four-sided shape.” Remind students that
they can use word parts to determine the meaning of unknown words, in
math or in other contexts.
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CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore classifying quadrilaterals into categories based on
minimal defining attributes.

Materials: Classifying Quadrilaterals Teaching Resource

Directions: Provide copies of the Classifying Quadrilaterals Teaching
Resource. Before students begin classifying the quadrilaterals,
facilitate a discussion to ensure students understand the meaning of
the parallel marks.

Support Productive Struggle
- What do all of the quadrilaterals have in common?
« How are some quadrilaterals the same as others?
« How are some quadrilaterals different from others?

[ MEtructure |

« How can you compare the attributes of quadrilaterals
and triangles?
Students look closely at the properties that define categories.

Activity Debrief: Have groups of students share the different
properties of each quadrilateral that they discussed. Facilitate a

discussion that outlines the minimal )

defining attributes of each mm"'.'f ey
quadrilateral, such as a rectangle is a i
parallelogram with four right angles.

L%

Have students revisit the Pose the E

Problem question and discuss answers.

« How many different types of @
quadrilaterals can you make
with line segment AB as one of
the sides?

A PDF of the Teaching Resource is

available in the Teacher Digital Center.

‘.E!- English Learner Scaffolds
Entering/Emerging Explain properties.
Demonstrate reading a book. Say, Some of
the properties of this book are its color, its
weight, and that it will burn. Repeat with new
examples. Then, ask students to use the
examples to explain that a property is a
characteristic of something that can be used
to identify it.

. (properties)

Developing/Expanding Explain properties.
Demonstrate reading a book. Say, Some of the
properties of this book are its color, its weight,
and that it will burn. Repeat with new examples.
Then, ask students to use the examples to
explain that a property is a characteristic of
something that can be used to identify it. Ask
students to complete the sentence: Length of
sides and measure of angles are are examples of

Guided Exploration

Students classify quadrilaterals into categories based on minimal
defining attributes.

?ﬂ Facilitate Meaningful Mathematical Discourse
« What makes a trapezoid different from a quadrilateral?
- What makes a parallelogram different from a quadrilateral?
« What makes a parallelogram different from a trapezoid?

@ Have the students use the figure to determine the properties of a
rectangle. Ask:
« How many sides does this figure have? How do you know?
« How many pairs of parallel sides does this figure have? How do
you know?
« How many right angles does this figure have? How do you know?

a Have the students use the figure to determine the properties of a
rhombus. Ask:
« How many sides does this figure have? How do you know?
« How many pairs of parallel sides does this figure have? How do
you know?
« How many right angles does this figure have? How do you know?
« How many sides of the same length does this figure have? How
do you know?

Math is... {MSITCNEN

« How can you compare the attributes of quadrilaterals
and triangles?
Students look closely at the properties that define categories.

2. Develop the Math
This is a trapezold

What properties does a trapezoid have?

This mark shaws this side

L s parpaiasen

Bridging/Reaching Guide students to the
Learn page and ask them to review the term
properties. Ask them if they are familiar with
one meaning of property as something that
someone owns. Ask them to use the examples
on this page to describe another meaning of
property. (a characteristic that can be used to
identify something). Once comprehension is
validated, ask students to list properties of
some of the shapes on the Learn page.

Lesson 13-5 « Properties of Quadrilaterals 214A
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Practice

Build Procedural Fluency Conceptual from Understanding
Common Error: Exercises 2, 7 Students may be confused by a shape
that has no parallel sides or sides of the same length. Ask students what
they can call any polygon whose only property is “has 4 sides.”

Item Analysis

1-8 1 Procedural Skill & Fluency

9 2 Application

10-12 2 Conceptual Understanding

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.

« How can knowing the properties of quadrilaterals help you
identify quadrilaterals?

Ask students to share their reflections with their classmates.
Mindset
« How did you show that you understand your partner’s point of view?

Students reflect on how they practiced social awareness.

Learning Target

Ask students to reflect on the Learning Target of the lesson.
« | can name quadrilaterals based on their properties.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.

215-216 Unit 13 « Geometry
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Exit Ticket
The Exit Ticket assesses students’ understanding of lesson concepts.
Metacognitive Check Reflect on Your Learning allows students to think

about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker =
[remgorsl ———————sunrs [
1 2 Properties of quadrilaterals 5.6.B.4
2 1 Properties of quadrilaterals 5.6.B.4
3 2 Properties of quadrilaterals 5.G.B.4 Luwson. 158
£ d Exit Ticket
Name

D Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

D The shape

30f3 Additional Practice or any of the @ or @ activities B i ahings e
20f3 Take Another Look or any of the © activities
1or fewer of 3 Small Group Intervention or any of the G activities

) sauare

tru sbout & trapezoid? Choose allthat apply

Key for Differentiation
@ Reinforce Understanding
@ Build Proficiency

@ Extend Thinking

®a pak- ot paralie! sides
E At it angles.
Reflect On Your Learning

'm o0 il
confusad Ioarning

O O

Lesson 13-5 « Properties of Quadrilaterals 216A


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0449.xhtml

Reinforce Understanding Build Proficiency

What Shape Is It? Practice It! Game Station
Work with students in groups. Have a student describe the 2-Dimensional Figures Sort
properties of a specific type of quadrilateral. Then have the other Students practice classifying
students write down the name d the figure described. After each 2-dimensional figures.

student has written an answer, work with the group to discuss the
properties of the quadrilateral and come to a conclusion about
which quadrilaterals) might have been described.

Take Another Look Lessons Interactive Additional Practice

Assign the digital version of the

Assign the interactive lessons
Student Practice Book.

to reinforce targeted skills.

« Recognize Quadrilaterals
« Describe Quadrilaterals

Differentiation Resource Book, p. 157 Student Practice Book, pp. 157-158

216B Unit 13 - Geometry
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Extend Thinking

Own It! Digital Station Use It! Application Station
Games Drafting Tools for Accuracy Students
Assign the digital game to develop create their own drafting triangles and
division with multi-digit numbers. create a model of a covered bridge.
Spiral Review Websketch Exploration
Assign the digital Spiral Review Assign a websketch exploration
Practice to students or download to apply skills and extend thinking.

and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 157-158 Differentiation Resource Book, p. 158

Lesson 13-5 « Properties of Quadrilaterals 216C
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Analyze the Probe

Targeted Concept Points in the coordinate plane are described as an
ordered pair comprised of the x- and y-coordinates of the point’s location.
The location of a plane figure can also be described using the coordinates
of its vertices.

Targeted Misconceptions Some students interchange the x- and
y-coordinates or confuse the x- and y-axes. Students who have
measurement difficulties may incorrectly count along the axes or make
labeling errors. This is especially true when not all values along the axes
are labeled.

Authentic Student Work

Below are examples of correct students work and explanations.

Sample A

Sample B

217-218 Unit 13 « Geometry
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Collect and Assess Student Work

Collect and review student responses to determine possible misconceptions. See examples in If-Then chart.

HEN the student likely... Sample Misconceptions

1a has the x- and y-axes interchanged, or lists In this case, the student interchanges the order.
3¢ the coordinate as (y, X) rather than as (x, y). = e Py
4.b @ e T soeaw ¥ne

7,9 alZ~ ordtre g

I i

(&, B)

(8, 10)

None of

the above
1.cd misinterprets the interval shown on the In this case, the student counts the lines, ignoring the scale.
2.ab.d axes, counts incorrectly or “rounds” up or [ - - N ]

e down to the closest whole number, or i Fonce ;
-
3.b,d counts the spaces. (14, &) ___(})ﬁt ey 1{} wnes
Al & Thenopop 5
Ny
le is not able to correctly name the point and In this case, the student drew a rhombus rather than a parallelogram.
2e has a different method for describing the [+ o
’ points than any of those described above.
3e In Exercise 4, the student may not know sy
4e what a parallelogram looks like. . "
i S E i
. t \

Many of the above difficulties result in a combination of correct and incorrect responses.

For correct responses, be sure to check for sound reasoning.

Take Action
Choose from the following resources or suggestions:

« Revisit the graphing activities in Lessons 13-2 and 13-3.

« Have students locate points on horizontal and vertical number lines
where some of the locations are not labeled. Connect the number lines
to the coordinate plane. Watch for students who count hash marks
rather than the intervals between hash marks.

« Create a coordinate plane on the classroom floor and have students
walk on it to plot and name ordered pairs.

« Have students create mystery shapes on a coordinate grid and then
provide their list of ordered pairs and instructions for a partner to use to
construct the mystery shapes.

« Use color-coding to distinguish the two axes. Have students develop
and share strategies for recalling which axis is which.

Revisit the Probe After additional instruction, have students review their
initial answers to the probe. Use these questions for discussion:

« Are there any answers you would like to change? Explain.
« Are there any questions that you still have about any of the items on
this probe?

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Math Probe 218A
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LESSON 13-6

Classify Quadrilaterals by Properties

Learning Targets Vocabulary

- | can classify quadrilaterals based on their properties into categories and subcategories. Math Terms  Academic Terms

- | can use properties of quadrilaterals to prove or disprove statements about quadrilaterals. hierarchy accurate
parallelogram analyze

quadrilateral

Standards * major  Supporting ® Additional rectangle

rhombus
Content square
O 5.6.B Classify two-dimensional figures into categories based on their properties. trapezoid
©5.6.B.3 Understand that attributes belonging to a category of two-dimensional figures also belong to Venn diagram

all subcategories of that category. For example, all rectangles have four right angles and squares are

rectangles, so all squares have four right angles.
©5.6.B.4 Classify two-dimensional figures in a hierarchy based on properties. m

Math Practices and Processes The materials may be for any part
MPP Model with mathematics. of the lesson.

« Venn Diagram Teaching Resource

Focus .
Number Routine

Content Objectives Language Objectives SEL Objective

« Students classify quadrilaterals « Students explain how to classify « Students identify the Would You Rather?
into categories and subcategories quadrilaterals based on their information that is neededor .
based on their properties. properties using use and share. most useful in order to complete @ 5-7 min

- Students organize the categories « To support maximizing linguistic a mathematical task. Students develop

and subcategories into a hierarchy.  and cognitive meta-awareness,
ELs participate in MLR5: Co-Craft
Questions and Problems.

number sense as they compare the
values of expressions involving fractions.

Coherence - These prompts encourage students to
Previous | Now | Next talk about their reasoning:
« Students classified two- « Students understand the « Students generate two
dimensional figures based on their | categories and subcategories of numerical patterns using two - What strategies did you use to
sides or angles, and recognized | quadrilaterals using a hierarchy. | given rules, form ordered pairs compare the amounts?
and identified right triangles | consisting of corresponding . .
(Grade 4). | | terms from the two patterns, + How did you decide whether to
and graph the ordered pairs on calculate or estimate?

« Students classified quadrilaterals

into categories based on minimal the coordinate plane (Unit 14).

- What is another way to compare

defining attributes (Unit 13). | | f T TR
Rigor
Ci 1L i Pi dural Skill & Fluency Application
« Students extend their « Students begin to develop « Students apply their
understanding of quadrilaterals proficiency with classifying understanding of quadrilaterals to
by classifying quadrilaterals of quadrilaterals based on sort quadrilaterals into groups.
various shapes and sizes. their properties. Application is not a targeted
Conceptual Understanding is not a element of rigor for this standard.
targeted element of rigor for this
standard.

219A Unit 13 - Geometry
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Sense-Making Routine

Purpose Students explore the relationships among the categories and
subcategories of quadrilaterals.

Notice & Wonder

« What do you notice?
« What do you wonder?

Teaching Tip You may want to remind students of the definitions of
hierarchy, category, and subcategory before they begin their discussion.

-' Pose Purposeful Questions

The questions that follow may be asked in any order. They are meant to
help advance students’ exploration of the hierarchy of quadrilaterals and
are based on possible comments and questions that students may make
during the share out.

« How do you know what to call the type of relationship shown in the
image?

« Why do you think the categories are organized in this way?

- What are the properties of the shapes listed in this image?

e indset |

« What helps you know that you have made good decisions?

- Responsible Decision-Making: Evaluate

Help students develop strong learning habits by providing them
opportunities to practice evaluating their decision-making skills. As
students consider the Notice & Wonder routine, invite them to evaluate
and share what information is most useful to identify the mathematical
task at hand.

Transition to Explore & Develop

Ask questions that get students thinking about how a hierarchy can show
the relationship among quadrilaterals.

Establish Mathematics Goals to Focus Learning
« Let’s think about how we can organize the categories and
subcategories of quadrilaterals using a hierarchy.

&

Classify Quadrilaterails by Drﬁpert 5

Be Curious

What do you notice?
What do you wonder?

Quadrilaterals

Trapezolds Parallelograms

Rhombuses

Rectangles

Squares

Lesson 13-6 - Classify Quadrilaterals by Properties 219
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Learn

How can you represent the different categories

and subcategornies of quadrilaterals?

Square  Trapercid  PamSelogrsm  Ahombus  Rectanghe

¢ B

Crisdrasenmis can bo cinssiied inlo catogonies ang subcategaries
bBosi an Thiir shaled propartes.
You o s @ Ve SIBgIEm to show i Mierrchy

Tiepe s are Daigiglsgrares sre
qeaisurais, A gundrigtonts |
rengreminzad] | Guadrlterals .
parielograres: £ -

" o F recianghes
Teapezoids Paralielograns wre alss

AR thombsieas
are aiss

1 are rhamblises |
panfieisgroms and ractongles |
Fﬁ:_nmhw |

How dors the Ve
@ Work Together on aigen |

Satiow the relatiorship amang

Atraperoid s p pamislagram. NEVER true
A squane s 8 hombus. ahways true

220 Unit 13 - Geometry

@ Pose the Problem

Pose Purposeful Questions
« What properties of quadrilaterals do you know?
« How do those properties help you name quadrilaterals?
« How did you organize the categories and subcategories of triangles?

0 Develop the Math

Choose the option that best meets your
instructional goals. \

5 Co-Craft Questions and Problems

Pair students and have them co-create a problem similar

to the one on the Learn page. Have them work together to

solve their problem and then trade their problem with another

pair. After each pair solves the other pair’s problems, have /
them form a group of four to check solutions and correct

any mistakes that may have been made. Revisit the

routine throughout the lesson for reinforcement.

Bring It Together

-' Elicit and Use Evidence of Student Thinking

« What are the subcategories of parallelograms? How do you know?
- What is different between the ways you can represent hierarchies?
What is similar?

Key Takeaways
- Quadrilaterals can be organized into a hierarchy based on the shared
properties of groups of quadrilaterals.
« All quadrilaterals in a category share a set of properties.

Work Together

Students work together to determine whether certain statements about
quadrilaterals are always, sometimes, or never true.

BB Common Error: Students may think that a trapezoid can be classified
as a parallelogram as it has one pair of parallel sides. Remind students
that parallelograms always have two pairs of parallel sides.

@ Language of Math

Remind students that two sides of a polygon are congruent if they are of the

same length. Congruent means “in agreement.” So, while in geometry

congruent refers to the length of sides and shapes, students can use the
word in other contexts to describe things that are the same size and shape.


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0456.xhtml

CHOOSE YOUR OPTION

Activity-Based Exploration

Students explore categories and subcategories of quadrilaterals to
develop a hierarchy.

Materials: Venn Diagram Teaching Resource

Directions: Provide copies of the Venn Diagram Teaching Resource.

Have students work together to solve the Pose the Problem.

Support Productive Struggle

« Which category of quadrilaterals has a property that none of the
other quadrilaterals have? Where do you think that category is
placed on the Venn diagram?

« Which categories of quadrilaterals share some properties? How
does the Venn diagram show shared properties?

« Which category of quadrilaterals shares all of the properties of
two different categories? Where do you think that category is
placed on the Venn diagram?

[P odeling |

« How are the representations for hierarchies of figures similar?
How are they different?
Students map relationships using tools such as diagrams, two-way
tables, graphs, flowcharts, and formulas.

Activity Debrief: Have students share their Venn diagrams and
discuss how the Venn diagram represents the hierarchy of

quadrilaterals.

A PDF of the Teaching Resources are S RG]
available in the Teacher Digital

Center. |'( B / ‘“\\

‘.E!- English Learner Scaffolds
Entering/Emerging Explain shared properties,
Show a picture of a square and rectangle. Say
Let’s talk about their shared properties. Point to
each shape and say They both are rectangles.
Then point out the four sides on each shape and
say They both have four sides. Point to the four
sides. Repeat with new shapes listing different
features and asking Are these shared properties?

Developing/Expanding Explain shared
properties. Show a picture of a square and
rectangle. Say Let’s talk about their shared
properties. Point to each shape and say They
both are rectangles. Then point out the four sides
on each shape and say They both have four sides.
Repeat with new shapes and ask students to tell
you their shared properties. Provide sentence
frames or guidance as necessary.

Guided Exploration

Students explore the categories and subcategories of quadrilaterals
using a hierarchy.

Eﬁi Use and Connect Mathematical Representations

4 While discussing trapezoids, ask:
- What properties do all trapezoids share with all quadrilaterals?

4 While discussing parallelograms, ask:
- What properties do all parallelograms share that all
quadrilaterals do not?

£ While discussing rectangles, ask:
« What properties do all rectangles share that all quadrilaterals
do not?
- What properties do all rectangles share with all
parallelograms?
- Is Rectangles also a subcategory of Quadrilaterals?
Why or why not?

4 While discussing squares, ask:
- Why are squares also quadrilaterals, parallelograms, rhombuses,
and rectangles?
- Why are squares not trapezoids?

« How are the representations for hierarchies of figures similar?
How are they different?
Students map relationships using tools such as diagrams, two-way
tables, graphs, flowcharts, and formulas.

2. Develop the Math

Like trianghos, quadrilaterats can be classified
into eategories and subcategories based on
sheir shared properties, We can use » Vaon
ciagram to represent a hisearchy,

Bridging/Reaching Guide students to
the Learn page and have students read
the sentence about shared properties
below the table. Ask students what they
think that means (same features, etc.).
Then show students different shapes and
ask them to say what their shared
properties are. Validate and correct as
necessary.

Lesson 13-6 « Classify Quadrilaterals by Properties 220A
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221-222

Unit 13 * Geometry

Practice

Build Procedural Fluency from Conceptual
Understanding
Common Error: Exercises 1-6, 8 Students may be concerned about
putting the same quadrilateral into multiple categories. Remind them that
some of the shapes have properties that put them in multiple categories,
and that it is acceptable to have the same shape in more than one
category or subcategory.

Item Analysis

1-6 1 Procedural Skill & Fluency

7-8 2 Conceptual Understanding

9 2 Application

10—12 2 Conceptual Understanding

13 3 Conceptual Understanding
Reflect

Students complete the Reflect question.
« How can knowing the hierarchy of quadrilaterals help you describe
their properties?
Ask students to share their reflections with their classmates.

Mindset

« How did you know that you made good decisions?
Students reflect on how they practiced responsible decision-making.

Learning Targets

Ask students to reflect on the Learning Targets of the lesson.
« | can classify quadrilaterals based on their properties into categories
and subcategories.

« | can use properties of quadrilaterals to prove or disprove statements
about quadrilaterals.

To review today’s lesson, have students
watch the Math Replay video in their
Digital Student Center.

Assign the On My Own practice to
students from the Digital Teacher Center.
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AsSsess @iomn

Exit Ticket

The Exit Ticket assesses students’ understanding of lesson concepts.

Metacognitive Check Reflect on Your Learning allows students to think
about their level of understanding of the lesson content on a scale of 1to 4
with 4 being the highest confidence.

Exit Ticket Skill Tracker

T T C

lﬂ

1 Identify quadrilaterals in relation to 5.6.B.3
other quadrilaterals
2 Identify quadrilaterals in relation to 5.G.B.3 Lesson 13-6
other quadrilaterals Exit Ticket
3 Identify quadrilaterals in relation to 5.6.B.3 e
other quadrilaterals 1, Which shape s not o paralieiagrant?
A t B roctangi
€. wguare taperaid

@ Data Use students’ scores on the Exit Ticket to assign the
differentiated resources available. When students complete the
Exit Ticket in the digital workspace, their responses are auto-scored.

Exit Ticket Recommendations

If students score Then have students do

30f3 Additional Practice or any of the @ or @ activities B Chosss whether cach statement i True o1 Falsa.
20f3 Take Another Look or any of the & activities Mﬂ
1or fewer of 3 Small Group Intervention or any of the @ activities B i 7
o
Key for Differentiation J
@ Reinforce Understanding
@ Build Proficiency
@ Extend Thinking
)
U

183 Auesument B Book
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222B

Reinforce Understanding

All or Some
Work with students in pairs. Provide the prompts “All
have ”and “Some are .” Partners complete the first

sentence with a figure and a property of that figure and complete
the second sentence with a second figure. For example: All
quadrilaterals have 4 sides. Some quadrilaterals are squares.
Make sure students recognize that different figures may have the
same attribute.

Take Another Look Lesson

Assign the interactive lesson
to reinforce targeted skills.

- Quadrilateral Hierarchy

Differentiation Resource Book, p. 159

Unit 13 - Geometry

Build Proficiency

Practice It! Game Station
Hierarchy Sort

Students create a hierarchy

of 2-dimensional figures.

Interactive Additional Practice

Assign the digital version of the
Student Practice Book.

Student Practice Book, pp. 159-160
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Own It! Digital Station
Games

Assign the digital game to develop

division with multi-digit numbers.

Spiral Review

Assign the digital Spiral Review
Practice to students or download
and print PDFs of the Spiral Review
Practice from the Digital Teacher
Center.

Student Practice Book, pp. 159-160

Extend Thinking

Use It! Application Station
How Was That Created? Students use
Venn diagrams to research the properties
of triangles and quadrilaterals in artwork.

Websketch Exploration

Assign a websketch exploration
to apply skills and extend thinking.

Differentiation Resource Book, p. 160

Lesson 13-6 « Classify Quadrilaterals by Properties

222C


https://epub-factory-cdn.mheducation.com/publish/67210baadb7848ecad0b84201eb01481/2/1080mp4/OPS/page0461.xhtml

223-224

Unit 13 « Geometry

Students can complete the Unit Review to prepare for the
Unit Assessment. Students may complete the Review in their

Interactive eBook in the Digital Students Center.

Vocabulary Review

Item Analysis

1 13-5
2 1341
3 13-5
4 1341
5 1341
6 13-4
7 1341
8 1341
9 13-5
Review

Item Analysis

10 1

1 1

12 1

13 1

14 1

15 1

16 1

1341
131
131
131
131
13-2
13-2

To review the lessons in this unit, have

students watch the Math Replay video in

their Digital Student Center.

Assign the Unit Review practice to

students from the Digital Teacher Center.

5.GA1
5.GA1
5.G.A1
5.G.A1
5.G.A1
5.G.A1
5.G.A1
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Item Analysis (continued)

17a
17b
18
19
20

2 13-3 5.G6.A2
2 13-3 5.G.A.2
2 13-4 5.6.8.3,5.6G.B.4
1 13-6 5.6.8.3,5.G.B4
3 13-6 5.6.B.3,5.G.B4

Performance Task
Standards: 5.G.A.1,5.G.A.2,5.G.B.3,5.G.B.4
Rubric (4 points)

2 POINTS

1POINT

0 POINTS

2 POINTS

1POINTS

0 POINTS

Student’s work reflects proficiency with plotting points on a
coordinate plane and classifying a quadrilateral.

Student’s work reflects developing proficiency with plotting
points on a coordinate plane and classifying a quadrilateral.
Student’s work shows weak proficiency with plotting points
on a coordinate plane and classifying a quadrilateral.

Student’s work reflects proficiency with classifying two-
dimensional figures.

Student’s work reflects developing proficiency with
classifying two-dimensional figures.

Student’s work shows weak proficiency with classifying
two-dimensional figures.

Reflect

The Reflect question provides an opportunity for students to express their
understanding of the unit level focus question.

Unit Review

225-226
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Fluency Practice

Unit 13

Fluency Practice

Nomao

Fluency Strategy

portial procucts, o€ o strategy.
Area model

Owcompone each factar by piace volue,
126 X 34

100 + 20 + 6

30| 3000 600 |180
+ 1
4| a00 80 |24

Add the partial products.
3000 4 600 4 180 4 400 4 B0 4 24 = 5,284

Fluency Flash
Compiete the area model. Then solve.

1 489 x7= 3423 2 22x67= 1541

Yo can choose any sirategy 10 MORIply. You CAN use an ares model

400 + 80 + 9 60 + 7

7 2,800 560 |63 20| 1200 140
+

3 180 21

U D - ooy 227

Fluency Check
‘What is the product?
3 s 8 %7
x_ 9 X 32
6,555 8,224
4 432 9 w7
x 5 X 28
33.364 3116
5 BxM= 2128 09I RLs- 2,832
6 64xXG= 1820 n9xdm 396
7. 75%86= 6,450 0 Maxsi= 17892
Fluency Talk

When 0sing an ares moded. how is muRlishing b 2.1 nurober
by @ 1-digh numbar G#terert than multiplying & 2-dight number
By B 2-891 tumber?

Answers may vary,

When woukd you chocse 1o
area model?

e m steategy instend of an

Answers may vary.

227-228 Unit 13 - Geometry

Fluency practice helps students develop procedural fluency, that is, the
“ability to apply procedures accurately, efficiently, and flexibly.” Because
there is no expectation of speed, students should not be timed when

completing the practice activity.

Objective Students practice choosing a strategy

to multiply.

Fluency Progression
Unit Skill

1 Use Partial Sums to Add

2 Decompose by Place Value to Subtract
3 Use an Algorithm to Add

4 Use an Algorithm to Subtract

5 Choose a Strategy to Add

6 Choose a Strategy to Subtract

7

8

9

Multiply by Multiples of 10
Multiply by Multiples of 100
Divide Multiples of 10
10 Divide Multiples of 100
1 Use an Algorithm to Multiply (2- and 3-Digit

Numbers by 1-Digit Numbers)

12 Use an Algorithm to Multiply (2-Digit Numbers
by 2-Digit Numbers)

13 Choose a Strategy to Multiply

14 Choose a Strategy to Multiply

Standard

4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
4.NBT.B.4
5.NBT.B.5
5.NBT.B.5
5.NBT.B.6
5.NBT.B.6
5.NBT.B.5

5.NBT.B.5

5.NBT.B.5
5.NBT.B.5

Fluency Expectations
Grade 4

« Add and subtract within 1,000,000.
Grade 5

« Multiply multi-digit whole numbers.

Grade 6

« Divide multi-digit numbers using the standard algorithm.

« Add, subtract, multiply, and divide multi-digit decimals using the

standard algorithm for each operation.
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Shapes and the Coordinate Plane

Students draw on their understanding of the coordinate plane, classifying
triangles, and classifying quadrilaterals. Use the rubric shown to evaluate
students’ work.

Standards: 5.G.A.1,5.6.A.2,5.G.B.3,5.G.B.4
Rubric (10 points)

4 POINTS  Student’s work reflects a proficiency with plotting ordered
pairs and classifying triangles/quadrilaterals. The student was
able to plot the point(s) and give an accurate location for the
point(s).

2POINTS  Student’s work reflects a developing proficiency with
plotting ordered pairs and classifying
triangles/quadrilaterals. The student was either unable to
plot the point(s) or give an accurate location for the point(s).

OPOINTS  Student’s work reflects a weak proficiency with plotting
ordered pairs and classifying triangles/quadrilaterals. The
student was unable to plot the point(s) and give an accurate
location for the point(s).

2POINTS  Student’s work reflects a proficiency with plotting on the
coordinate plane. The student accurately plotted the points
and labeled the axes.

1POINT  Student’s work reflects a developing proficiency with
plotting on the coordinate plane. The student labeled the
axes but did not plot all the points accurately.

0POINTS  Student’s work reflects a weak proficiency with plotting on
the coordinate plane. The student did not plot the points
accurately or label the axes.

2POINTS  Student’s work reflects a proficiency with analyzing the
coordinate plane. The student’s explanation is accurate.

1POINT  Student’s work reflects a developing proficiency with
analyzing the coordinate plane. The student’s explanation is
partially accurate.

O0POINTS  Student’s work reflects a weak proficiency with analyzing the
coordinate plane. The student’s explanation is not accurate.

2POINTS  Student’s work reflects a proficiency with classifying
quadrilaterals. The student’s drawing and explanation
are accurate.

1POINT  Student’s work reflects a developing proficiency with
classifying quadrilaterals. Either the student’s drawing or
explanation is not accurate.

0 POINTS  Student’s work reflects a weak proficiency with classifying
quadrilaterals. The student’s drawing and explanation are
not accurate.

Performance Task

228A
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Two forms of the Unit Assessment, Form A and Form B, are available for
either print or digital administration. The items on the two assessments
are parallel items, assessing the same concept and standard. The table
below provides the item analysis for both forms.

Both Unit Assessments are available in the Assessment Resource Book

or as downloadable files from the Digital Teacher Center.

Data When students complete the Unit Assessment in the Digital
Student Center, their responses are auto-scored.

Item Analysis

1 134
2 1 132
301 132
4 2 133
5 2 133
6 2 133
72 134
8 1 134
9 2 135
0 1 135
n o1 136
2 1 136
133 136

Points on the Coordinate Plane
Identify Ordered Pairs
Identify Ordered Pairs

Real World and Mathematical
Problems

Real World and Mathematical
Problems

Real World and Mathematical
Problems

Recognize Triangles by Sides
Recognize Triangles by Sides
Recognize Quadrilaterals
Describe Quadrilaterals
Quadrilateral Hierarchy
Quadrilateral Hierarchy
Quadrilateral Hierarchy

5.GA1
5.G.A1
5.GA1
5.G.A2

5.G.A2

5.G.A2

5.G.B.4
5.G.B3
5.GB4
5.GB4
5.GB3
5.G.B.3
5.G.B.3

Assign the digital Unit Assessment (Form A or B) to students or

download and print PDFs from the Digital Teacher Center.
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UNIT 14 PLANNER

Algebraic Thinking

PACING: 10 days

LESSON

MATH OBJECTIVE

LANGUAGE OBJECTIVE

SOCIAL AND EMOTIONAL
LEARNING OBJECTIVE

Unit Opener anirel 5-4-3-2-1 Challenge Students explore how expressions can be interpreted in different ways.

141 Write Numerical
Expressions

14-2  Interpret Numerical
Expressions
14-3  Evaluate Numerical

Expressions

Students write numerical
expressions to represent
calculations that are described
using written statements.

Students interpret numerical
expressions without evaluating
the expression.

Students explain how to write
numerical expressions to represent
a given word problem using should,
could, and use.

Students discuss interpreting
numerical expressions without
evaluating the expression using
similar, different, and notice.

Students use the order of operations Students talk about using the order

to evaluate numerical expressions.

of operations to evaluate numerical
expressions using the verb help.

Math Probe Order of Operations Students identify which operation in an expression should be performed first.

Students exchange ideas for
completing a mathematical
task with a peer and reflect

on the value of their similarities
and differences.

Students recognize and respond
appropriately to the emotions
of others during collaborative
math work.

Students demonstrate self-
discipline through working
through distractions to complete
a mathematical task.

14-4

Numerical Patterns

14-5

14-6  Graphs of Numerical

Students generate two numerical
patterns that follow two given rules.

Students identify relationships
between corresponding terms in
the generated number patterns.

Relate Numerical Patterns Students use a table to arrange

corresponding terms of two
numerical patterns.

Students describe the relationship
between corresponding terms in
two numerical patterns.

Students plot ordered pairs

Students discuss the relationships
between corresponding terms in the
generated number patterns using
the verbs represent and determine.

Students discuss relationships
between corresponding terms in
two numerical patterns using the
verbs identify and use.

Students explain how to plot ordered

Students exercise creativity by
solving a problem using more
than one approach.

Students self-motivate and
sustain engagement to work
independently to complete a
challenging mathematical task.

Students discuss alternative

Patterns consisting of the corresponding pairs consisting of the corresponding strategies/methods for solving a
terms from two numerical patterns.  terms from two numerical patterns mathematical problem and the
using can and should. value of flexible mathematical
thinking.
Unit Review

Fluency Practice

Performance Task
Unit Assessment

229A

Unit 14 - Algebraic Thinking



FOCUS QUESTION:

How can | begin to think
about algebra?

LESSON KEY VOCABULARY MATERIALS TO GATHER RIGOR FOCUS STANDARD
Math Terms Academic Terms
141 expression reflect « number cubes Conceptual 5.0AA1,
grouping symbol suggest Understanding 5.0AA2
numerical expression
parentheses
14-2 expression complex - index cards Conceptual 5.0AA1,
grouping symbol valid Understanding 5.0AA.2
numerical expression
parentheses
14-3 evaluate accurate « cardstock Conceptual 5.0AA1
order of operations  contradiction Understanding,
Procedural Skill
& Fluency
14-4 corresponding term  emphasize « two-color counters Conceptual 5.0AB.3
numerical pattern transition Understanding,
rule (of a pattern) Procedural Skill
& Fluency
14-5 corresponding term  accurate « number cubes Conceptual 5.0AB.3
numerical pattern inference Understanding,
rule (of a pattern) Procedural Skill
& Fluency
14-6 corresponding term  analyze « blank cubes Conceptual 5.0A.B.3
numerical pattern speculate « Coordinate Plane Teaching Understanding,

Resource
« index cards

Procedural Skill
& Fluency

Unit Planner 229B



Unit Overview

Focus

Order of Operations and Patterns on the Coordinate Plane
When evaluating expressions, the order of operations is needed so that
everyone gets the same result. It is important for students to understand
that we use grouping symbols when we want to do operations in an order

Consider the pattern shown.

Pattern A Pattern B

1 3 9
that is different from what is required by the Order of Operations. Grouping 7 5 -
symbols are also used to help clarify the order of operations when an
expression contains many numbers and operations. 3 9 27
In this unit, students generate and extend numerical patterns and identify 4 12 59
relationships between each set of corresponding terms. 5 ? ?

In the pattern, 9 and 27 are corresponding terms because eachis the third
term in their pattern. The terms in Pattern B are 3 times as great as the
corresponding terms in Pattern A. The rule for Pattern A is “Add 3” (Term 5
is 15); the rule for Pattern B is “Add 9” (Term 5 is 45). Using rules and
tables to compare and extend two patterns sets the stage for graphing
two patterns on a coordinate plane.

A numerical pattern is an arrangement of numbers where the next number
in the arrangement can be predicted based on a rule. A rule for a
numerical pattern is a statement that describes how the numbers are
related. A sequence is a list of numbers that follow a rule. A term is a
number in a sequence. Corresponding terms are terms that appear in the
same position in their respective patterns.

Coherence

What Students Have Learned | What Students Are Learning | What Students Will Learn
« Expressions Students evaluated simple Il'. « Expressions Students evaluate numerical | « Expressions Students will write, read, and
numerical expressions. (Grade 4) \ expressions with grouping symbols. evaluate algebraic expressions. (Grade 6)

« Expressions Students used a given rule to
extend a pattern. (Grade 4)

- Patterns Students explained features of
patterns that are not obvious based on the rule.
(Grade 4)

|+ Expressions Students write numerical
|:' expressions without evaluating them.
|+ Patterns Students generate two numerical | operations. (Grade 6)

patterns from rules, graph them, and identify I-' « Patterns Students will use variables to
/' the relationship between them. | represent real-world quantities that change in

i i

\ Expressions Students will generate equivalent
| expressions by applying the order of

| relationship to one another. (Grade 6)

Rigor

Conceptual Understanding
Students develop understanding of
« Writing numerical expressions;
« Using grouping symbols in expressions;
« Generating two numerical patterns from
given rules;

« Graphing two numerical patterns from
given rules.

229C Unit 14 - Algebraic Thinking

Procedural Skill & Fluency

Students build proficiency with

« Writing numerical expressions;

« Generating two numerical patterns from
given rules;

« Graphing corresponding terms from
numerical patterns.

Application

Students apply their knowledge of
« Expressions and patterns to solve
real-world problems.

Application is not a targeted element of rigor for
the standards in this unit.



E& Effective Teaching Practices

Use and Connect Mathematical Representations

In teaching mathematics, it is important to provide students with various
representations and approaches to help students gain understanding of
the concepts. As students approach concepts from different aspects, they
begin to see connections between the written and verbal words and the
physical, visual, and symbolic representations. Different types of
representations speak differently to students of varying learning styles.

In the early grades, students learn about patterns by physically making
them, such as standing, sitting, standing, sitting, etc. As students
approach the concept of patterns from different modalities, they develop a
broader understanding.

7 Math Practices and Processes

Attend to Precision
As students grow in their communication skills, they learn to use more clear

In this unit, students are learning to translate verbal and written
expressions to numerical expressions and translate rules to number
patterns. Students locate and describe points on the coordinate plane.
Students are learning to interpret data on grids and tables.

When students learn to use and connect mathematical representations,
they show a deeper understanding of the concepts and become better
problem solvers.

« Use numerical expressions in problems to encourage students to
discuss what the parts of the expression represent. Then reverse the
activity to have students provide situations.

- Have students connect the data in a tablewith information on a coordinate
grid. Have students form conclusions based on the table and compare the
utility of displaying information using the different representations.

To help students build proficiency attending to precision, provide them with

and precise language in written and spoken terms. As students develop more many opportunities to interact with others and different types of problems.

understanding of concepts and skills, they develop a more precise vocabulary

when referring to the mathematical concepts, diagrams, and figures.

Students use appropriate terminology when referring to expressions,
patterns, sequences, graphs, and coordinate planes. They must be careful
about identifying a rule for a sequence of numbers in a pattern or
identifying the corresponding terms in a pattern.

Remind students that as they work, it is important to pay attention to
details, use numbers and symbols precisely, and check that all numbers in
a pattern follow the rule. Students need to attend to precision when
plotting points and specifying locations of points. If students are not
accurate, incorrect information may be communicated.

Social and Emotional Learning
What Skills Will We Develop?

. ionship Skills - C ication (Lesson 14-1): Students who can
communicate effectively are more likely to build strong relationships and
contribute to a positive classroom culture.

- Social Awareness — Empathy (Lesson 14-2): Students who can
empathize with others are more able to build positive relationships.

« Self-Management - Self-Discipline (Lesson 14-3): Self-disciplined
students can manage their impulses to focus on a mathematical task.

- Have students create situations in which other students must write
numeric expressions to show how they interpret the situation.

- Have students identify a sequence of numbers in which others must
identify the rule used.

« Have students plot ordered pairs on the coordinate grid. Make sure
they understand that different levels of precision are needed for
different purposes.

« Encourage students to communicate their ideas. Accurate
communication promotes accurate conclusions.

- Self-Awareness - Recognize Strengths (Lesson 14-4): When students
recognize their own strengths, they can see themselves as resourceful
and may be more willing to attempt to problem solve and help others.

- Social Awareness — Respect Others (Lesson 14-5): When students are
respectful of one another, they strengthen their class community.

- Responsible Decision-Making - Ethical Responsibility (Lesson 14-6):
Understanding rules androutines of the classroom environment can
help students be responsible contributors to the learning community.
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Unit Overview

¥ Language of Math

Vocabulary
Students will use these key terms in this unit:

« Corresponding terms* (Lesson 14-4): Related terms in each of two
numerical patterns are called corresponding terms. They have the
same term number.

- Evaluate* (Lesson 14-3) To evaluate an expression means to find
its value.

« Grouping symbols* (Lessons 14-1): Grouping symbols are used in
numerical expressions to designate the order in which the operations
should be completed. Parentheses, brackets, and braces are all types
of grouping symbols.

« Numerical expression* (Lesson 14-1): A numerical expression contains
numbers and operation or grouping symbols, but no unknown values.

Math Language Development

A Focus on Reading

Reading in mathematics uses more than just words to convey a situation or
a problem. Students must learn to adapt how they read to what they are
reading and why they are reading it. Because of this, reading for math
requires different strategies.

Reading in math is not always looking at words on a page going from left
to right and comprehending the situation. It is often reading numbers and
symbols, moving both horizontally and vertically in one problem. It is
translating words into symbols, scanning information on a graph or a grid
to interpret the meaning, or analyzing a diagram or graphic to understand
and use to solve problems.

The meaning of a point on a grid or bar on a graph often depends on both
its horizontal and vertical position. Keeping in mind the complexity of the
math language, it is important to help students develop reading strategies
to understand the math and make sense of the problems.

8 English Language Learner

In this unit, students are provided with a number of scaffolds to support
their comprehension of the language used to present and explain
strategies related to algebraic thinking. Because many of the words
(ordered, order, expression, corresponding) and phrases (to
., You can using , Use to , write
as ) in this unit could prove challenging to ELs, they are supported
in understanding and using them so that the instruction is more accessible.

, use
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« Numerical patterns* (Lesson 14-4): Students learn about numeric
patterns in primary grades when skip counting, counting multiples, and
identifying odd and even numbers.

- Order of Operations* (Lesson 14-3): A set of rules which gives the order in
which operations are solved in an expression.

- Parentheses* (Lessons 14-1): A type of grouping symbol () used in
numerical expressions.

« Rule* (Lesson 14-4): Used to determine the terms in a pattern such
as “add 5.”

*This is a new term.

« Help students connect with prior knowledge by asking if they have read
similar problems in another lesson.

« Have students discuss with classmates how to interpret a numerical
expression based on a given situation.

« Have students take turns reading math rules or scenarios and have
classmates write a numerical pattern and justify it for their classmates.

« Work with students to help them develop the vocabulary that relates to
and describes operations and the parts of addition, subtraction,
multiplication and division problems. Write and label expressions using
these names. Then, post these labeled expressions for students to
reference as they work.

« Have students write and then read descriptions of how to create ordered
pairs from data and plot them as points on a coordinate plane. Have
students share their graphs with classmates.

Lesson 14-1 - ordered, order
Lesson 14-2 — expression
Lesson 14-3 — to , use.
Lesson 14-4 — You can
Lesson 14-5 — corresponding
Lesson 14-6 — write as

using




Unit Routines

Number Routines

The number routines found at the beginning of each
lesson help students build number sense and operational fluency. They
also help students develop the thinking habits of mind that are important
for proficient doers of math.

Can You Make the Number?

Purpose: Build flexible thinking and efficiency with operations.

Overview: Students use all the given numbers to build expressions with a
value matching the target number. Students can use a range of operations
in their expressions. The teacher records students’ expressions, then
facilitates a discussion about students’ expressions.

E Sense-Making Routines

« Notice & Wonder: How are they the same? How are they different?
(Lesson 14-2) Students are presented with 3 expressions and consider
how the expressions are similar and different.

« Notice & Wonder: What do you notice? What do you wonder?
(Lesson 14-5) Students observe two numerical patterns.

« Notice & Wonder: What do you see? (Lesson 14-3) Students discuss
different ways to think about an image.

T Math Language Routines

The Mathematical Language Routines used in this unit give teachers a
structured, yet adaptable format for amplifying and developing students’
social and academic language. They can be used in ways that support
real-time-, peer-, and self-assessment. For more information on the Math
Language Routines, see the Appendix.

« Lesson 14-1: Students participate in MLR1: Stronger and Clearer
Each Time.

- Lesson 14-2: Students participate in MLR5: Co-Craft Questions
and Problems.

What’s Another Way to Write 1t?

Purpose: Build flexibility with number sense and mental math operations.
Overview: Given a number, students generate expressions using
operations that, when evaluated, have the same value as the number.
The teacher records expressions as students share. Students then look for
relationships amongst the expressions.

Would You Rather?

Purpose: Build flexibility with number sense and mental math operations
and enhance decision-making.

Overview: Students choose between two options, both of which require

mental computation. Students explain their choice and their rationale for
their choice.

- Notice & Wonder: What questions can you ask? (Lesson 14-4)
Students seek to understand the relationships in the image of a
mathematical pattern.

« Numberless Graph: What math do you see? (Lesson 14-6)
Students think about how the relationship between two patterns is
shown in a graph.

« Numberless Word Problem: What math do you see in this problem?
(Lesson 14-1) Students develop a better understanding of the problem
itself by analyzing it without numbers.

« Lesson 14-3: Students participate in MLR7: Compare and Connect.
« Lesson 14-4: Students participate in MLR2: Collect and Display.

« Lesson 14-5: Students participate in MLR4: Information Gap.

« Lesson 14-6: Students participate in MLR6: Three Reads.
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Readiness Diagnostic

Administer the Readiness Diagnostic to determine your students’
Unit 48 readiness for this unit.

How Ready Am 1?
Targeted Intervention

@ Use Guided Support intervention lessons available in the Digital
Teacher Center to provide targeted intervention.

Item Analysis

o BT Skill Guided Support | Standard
y ' Intervention Lesson

Points on the coordinate Points on the 5.G.A1

plane Coordinate Plane
2 2 Solve two-step Multi-Step Word 4.0AA3
problems Problems
3 2 Solve two-step Multi-Step Word 4.0AA3
problems Problems
4 2 Analyze numeric Extend Number 4.0AC5
o g ’ i patterns Patterns
© oy vy2 D. Muttiply by 4 5 2 Analyze numeric Extend Number 4.0A.C5
patterns Patterns
6 2 Analyze numeric Extend Number 4.0A.C5
patterns Patterns
7 2 Analyze numeric Extend Number 4.0A.C5
N Y patterns Patterns
8 2 Analyze numeric Extend Number 4.0A.C5
patterns Patterns
9 2 Analyze numeric Extend Number 4.0A.C5
patterns Patterns
[ORN 2% Analyze numeric Extend Number 4.0A.C5
patterns Patterns

s

Assign the digital Readiness Diagnostic to students or download
and print PDFs from the Digital Teacher Center.

9. What s the E2h term in the pastam?
San with 4. 0do 7

AN B R @ 9 D 45

Course Disgnostic
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Unit Opener

Focus Question

Introduce the Focus Question: How can | begin to think about algebra?
Ask students to think about what they know about algebra?

« What do you know about variables and expressions?
« What do you know about graphing on the coordinate plane?

Remind students that at the end of the unit, they will reflect back on what
they learned.

I Family