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CityBridge Education, its subsidiaries, and its affiliates (“we,” “our,” or “us”) own and
operate this and related websites, supporting servers, online services, and content
accessible therefrom (“Property”), including the Lesson Materials discussed below,
whose use is governed by this Agreement. This Agreement is a contract between any
user of the Property or visitor or accessor of the websites (“you,” “your”) that governs
your access and use of the Property. Please read and understand this Agreement in its
entirety. If you do not agree, you may not access or use any portion of the Property.

Conduct with Property

You agree to comply with this Agreement and all applicable laws, rules, and
regulations in connection with your use of the Property. You shall not use the Property
in any manner indicated to you by us as improper or to be ceased. You shall not use
the Property for any commercial or other purposes unless expressly permitted by this
Agreement. You shall not use the Property in a manner that falsely implies our
endorsement, partnership, or otherwise misleads as to your relationship with us. You
shall not attempt to bypass, remove, deactivate, impair, decrypt, or otherwise
circumvent any legal or technological measure implemented by us to protect or limit
access to the Property, or otherwise gain unauthorized access to any part of the
Property. You shall not use or access the Property in any manner that could damage,
disable, overburden, and/or impair the Property and/or interfere with any other party's
use and enjoyment of the Property. You shall not deep-link to, frame, scrape, copy,
monitor and/or perform any other form of systematic retrieval of the Property. You
shall not harass, threaten, or engage in any objectionable behavior to our employees,
contractors, or agents. You shall not engage in criminal or tortious activity, including,
without limitation, fraud, spamming, sending of viruses or other harmful files,
infringement, theft, or property damage in connection with Property. All rights in
whole and part in Property are vested with us and further subject to copyright,
trademark, trade dress, domain name, patent, trade secret, international treaties,
and/or other intellectual or proprietary rights belonging solely to us. You agree that
the Property and all derivative works of the same are the sole property of us, with all
title, rights, and benefits strictly reserved to us except as set out in writing in this
Agreement.



You agree to comply with the above conduct requirements and agree not assist or
permit any person in engaging in any conduct that does not comply with the above
conduct. You agree that failure to comply with any term of this Agreement, including
the above Conduct, constitutes material breach of this Agreement and causes
damages beyond any reasonable monetary compensation and is thus subject to all
equitable and injunctive remedies in addition to monetary damages for all actual,
resultant, compensatory, punitive, consequential, and attorneys’ fees damages
resulting in any form or degree from such breach. You agree to indemnify us and hold
us harmless from and against any losses, liabilities, claims, actions, costs, damages,
penalties, fines and expenses, including without limitation attorneys’ and experts’ fees
and expenses, that may be incurred by us arising out of or in connection with your
breach of this Agreement, your gross negligence or violation of any law, rule, or
regulation, or any dispute or issue between you and any third party.

Limited License in Lesson Materials

We make available documents through and as part of the Property in the nature of
educational materials, including written, graphical, audiovisual, and/or interactive
lessons for teaching (“Lesson Materials”). Your accessing and use of the Lesson
Materials is subject to the Conduct Requirements, Disclaimers, and all other parts of
this Agreement, and the following special terms:

If you are an entity having status set out in 26 U.S.C. 8 501(c)(3) and having an
educational purpose, we grant to you a limited, non-exclusive, non-transferable in any
nature or part, and revocable license to access, copy, perform, display, and use the
Lesson Materials strictly to educate pupils as part of your educational purpose,
provided that the Lesson Materials are provided under your control and without fee to
pupils, and only to your educators and pupils. You may not alter, reproduce in number
beyond a number of pupils and educators, create derivative works from, remove any
notice from, or gain or provide any right or title beyond this license in the Lesson
Materials. You agree that this License is revocable and may be withdrawn at any time
without notice by us.

Any other use of the Lesson Materials is strictly prohibited. All rights not expressly
granted herein are reserved by us, we at all times are the sole owners of Lesson
Materials and any derivative works created from the same.

Disclaimers and Limitations of Liability

The Property is provided “AS IS” without warranty of any kind, express or implied. We
disclaim any warranty, statutory or otherwise, including any warranty of fitness for a
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particular purpose, merchantability, non-infringement, or freedom from defect
including computer viruses, malware, access controls, error, libel or defamation,
falsehood, obscenity, profanity, danger, or harm to any person or property caused by
Property. We make no representations as to results, accuracy, correctness, reliability,
completeness, safety, or quality of the Property. Any and all costs, loss, damages, and
other expenses in accessing and using the Property fall on you.

NOTWITHSTANDING THE ABOVE DISCLAIMER, TO THE FULLEST EXTENT PERMISSIBLE
BY APPLICABLE LAW, IN NO EVENT SHALL WE BE LIABLE TO YOU FOR ANY DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES, OR ANY LOSS OR DAMAGES WHATSOEVER (INCLUDING PERSONAL INJURY,
PAIN AND SUFFERING, EMOTIONAL DISTRESS, LOSS OF DATA, REVENUE, PROFITS,
REPUTATION, USE, OR OTHER ECONOMIC ADVANTAGE), EVEN IF WE WERE AWARE OF
THE POSSIBILITY OF THE SAME, ARISING OUT OF USE, CONSUMPTION, OR ACCESS OF,
OR WARRANTY, CONTRACT, NEGLIGENCE, TORT, OR ANY OTHER ACTION OF ANY TYPE
THAT IN ANY MANNER ARISES OUT OF OR IN CONNECTION WITH, THE PROPERTY.

THESE LIMITATIONS SHALL APPLY NOTWITHSTANDING ANY FAILURE OF ESSENTIAL
PURPOSE OF ANY LIMITED REMEDY. YOU AGREE THAT THESE DISCLAIMERS AND
LIMITATIONS OF LIABILITY IN THIS AGREEMENT ARE FAIR AND REASONABLE AND
MATERIAL, BARGAINED-FOR BASES OF THIS AGREEMENT, AND THAT THEY HAVE BEEN
TAKEN INTO ACCOUNT IN THE DECISION TO ENTER INTO THIS AGREEMENT. YOUR
SOLE AND EXCLUSIVE REMEDY FOR ANY DAMAGE ARISING OUT OF YOUR USE OF
PROPERTY IS TO DISCONTINUE USING THE PROPERTY, WHICH YOU MAY DO AT ANY
TIME.

Infringement of Your Rights

If you believe that your copyrighted work has been copied or is otherwise infringed by
the Property, provide our Copyright Agent as set forth below with notification
containing the following information in accordance with the Digital Millennium
Copyright Act, 17 U.S.C. 8512 (“DMCA"):

A physical or electronic signature of a person authorized to act on behalf of the
copyright owner of the work that allegedly has been infringed;

Identification of the copyrighted work claimed to have been infringed, or, if multiple
copyrighted works allegedly have been infringed, then a representative list of such
copyrighted works;



Identification of the material that is claimed to be infringing and that is to be removed
or access to which is to be disabled, and information reasonably sufficient to permit us
to locate the allegedly infringing material, e.g., the specific web page address on the
Platform;

Information reasonably sufficient to permit us to contact the party alleging
infringement, including an email address;

A statement that the party alleging infringement has a good-faith belief that use of the
copyrighted work in the manner complained of is not authorized by the copyright
owner or its agent, or is not otherwise permitted under the law; and

A statement that the information in the notification is accurate, and under penalty of
perjury, that the party alleging infringement is authorized to act on behalf of the
copyright owner of the work that allegedly has been infringed.

To: CityBridge Education, Attention: Copyright Agent, 600 New Hampshire Ave NW,
Washington DC 20037.

Operation of Agreement

This Agreement represents the entire agreement of the parties and supersedes all
other or prior agreements, understandings or discussions concerning its subject
matter. We reserve the right to update and replace this Agreement at any time; any
prior Agreement(s) before the Updated date above govern conduct falling within their
effective timeframe. Any modifications to any Agreement must be in writing and
agreed to by all parties.

This Agreement will be construed according to the laws of the District of Columbia,
without reference to the principles of conflicts of law therein. The parties agree that
any disputes relating to this Agreement will be resolved in the United States District
Court for the District of Columbia or the District of Columbia Superior Court.

The invalidity of any provision of this Agreement will not affect the validity of the
remaining provisions.
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Understand division with unit fractions
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G6 U4 Lesson 1 - Students will explore division with unit fractions
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Today we will explore division with unit fractions.
In fifth grade, you explored division with unit fractions, so we’re going to come back to this before we get into
division with non-unit fractions in the next lesson. Remember a unit fraction is a fraction where the numerator

is 1. So, one-fourth (write %) is a unit fraction because there’s a 1 as the numerator. One half (write %) is also
a unit fraction. Today we’re going to explore how to divide a whole number by unit fractions for example 5

+ % (write) AND how to divide unit fractions by a whole number for example % + 5 (write). Perhaps some of

you already know how to do this, if so, stick with me because it’ll be important practice for our next lesson.

Let’s Talk (Slide 3): So, before we start doing this math, | want to have a discussion. Let’s start by
discussing, how are multiplication and division related? Possible Student Answers, Key Points:
e Multiplication and division are opposites. Multiplication undoes division and division undoes
multiplication.
e Forexample, 3 x4 =12s012 + 4 =3 (3 groups of 4 is 12 and 12 split into 4 groups is 3).

So, we know that multiplication and division are related. Now let’s think about how dividing with fractions
is similar to multiplying with fractions...Possible Student Answers, Key Points:
e If you’re dividing a number by a unit fraction, you can just multiply by the denominator. Or, if you're
multiplying a number by a unit fraction, you can just divide by the denominator.

e For example, dividing 8 by 4 gives the same result as multiplying 8 by %.

Let’s Think (Slide 4): Those are interesting ideas, let’s look at a problem to see how dividing with fractions is
similar to multiplying with fractions. Let’s start with thinking about what it means to divide a unit fraction by a
whole number. Let’s read the problem on the slide together, “Let’s imagine that | want to share one-fourth of a
cookie equally between 3 people.” Okay, well let me make sure | understand this first, this means that | want
to divide one-fourth into 3 equal pieces—I have one-fourth of a cookie and | want to split it equally between
three people, that seems easy enough. Let’s start by drawing a picture to help us this about how to solve this
problem:

| am going to start with a bar or a box to show 1 whole cookie. Here’s my cookie...l could draw
a circle but it’ll be easier to split a box. I’'m going to label it 1 cookie so | remember this is 1
whole.

Now, | know that | have one-fourth of this cookie, so | need to split this cookie into four equal
pieces, like this.

——

| coovie

I’m going to shade in the one-fourth cookie that | have and I'll label it, like this.

And finally, | want to divide one fourth by 3. That means, | want to cut or split this one-fourth
piece into three pieces. Well ook, | can make 2 cuts going across and now | split this piece into
3 pieces, remember | have to do this to all of my fourths. Let’s look this back over and see what
we did, | started with 1 whole cookie, | split it into fourths and then | took each fourth and split
it into three pieces.



Now, here is where things get tricky. | cut my fourths so they aren’t fourths anymore. Let’s
count to see how many pieces there are in the whole now. There are 12 pieces which means

that | have twelfths now. And each person will get 1—12 For example, if we were splitting it...I
would get this piece (point to one twelfth), you would get this piece (point to one twelfth) and
you would get this piece (point again). So we each get %

| | Now let’s write it as a number sentence. We just used our fraction model to show that, %

4 " |7 divided by 3is .

So, if % of a cookie is divided into 3 equal parts, each person will receive % of the % of the
cookie. So, we could also write as multiplication, like this.

Let’s Think (Slide 5): Now let’s switch our brains to think about what it means to divide a whole number by a
unit fraction. For example, let’s read the problem on the slide together, “I want to cut a 3-foot string into V4
foot sections.” Let me make sure | understand this, | have 3 feet of string and | want to cut each foot into %
foot sections. In other words, | want to think about how many fourths of a foot there are in my 3 feet of rope. |
could draw a bar model to help me solve but | can also use a number line, like this:

| know that | have three feet of rope so I'll draw 0 to 3 to represent the 3 one-foot

sections of rope that | have. This is a foot (point to 0-1), this is a foot (point to 1-2)
and this is a foot (point to 2-3). There are 3 feet of rope.

Now, | want to cut this into one-fourth foot sections. So, | want to cut EACH foot

! fook into fourths. I'll cut this foot into 4 pieces (make 3 cuts), I'll cut this foot into 4
Hi"‘—\-i-H—H-H—-o—H pieces (make 3 cuts) and finally, I’ll cut this fourth into 4 pieces (make 3 cuts). So,
o | 2 3 there are 4 fourths here and 4 fourths here and 4 fourths here (point as you

narrate). That means that there are 4 and 4 and 4, which makes 12. So there are
12 one-fourth pieces of rope.

use the inverse. There are 4 fourths in each whole foot. To find the number of
fourths in 3 feet, | can multiply 3 x 4 and get 12. When | divide 3 by %4, | am
3 < |__l_ _ | Z dividing 3 into parts smaller than 1. So, there will be more than 3 of those parts.

3 — I_ - \ 1 So, we just divided 3 by % and got 12! We can also write it as multiplication and
-

Let’s Try it (Slides 6-7): Now let’s work on dividing with unit fractions together. We’re going to work on this
page together, step-by-step. Remember, when we are dividing, we are splitting or cutting.



WARM WELCOME
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Today we will explore division
with unit fractions.
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How are multiplication and division
related?

How is dividing with fractions similar
to multiplying with fractions?
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What does it mean to divide a unit fraction by a
whole number?

Let’s imagine that | want to share l— of a cookie equally between
3 people.
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What does it mean to divide a whole number by
a fraction?

Let’s imagine | want to cut a 3 foot string into ' foot sections.
4
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Let’s explore dividing unit
fractions together.
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Now it’s time to explore division
with unit fractions on your own.
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Name G6 U4 Lesson 1 - Let’s Try It

Lewis made 4 cups of cupcake batter. He uses a % measuring scoop to pour batter into the

cupcake pan. How many cupcakes can Lewis make?

1 cup 1 cup 1 cup 1 cup

1. What do we want to find out?

2. Use the rectangles above to show how many % scoops there are in each cup. So,

there are scoops in 1 cup.

3. So, how many scoops are in 4 cups?

.1 _
4. 4 +—=

5. What multiplication equation will also solve this problem?

6. How is 4 x 3 related to 4 + % ?

43



Suppose Lewis wanted to divide % cup of brownie batter to make 4 mini cupcakes. What fraction

of a cup of batter will each cupcake get?

7. What do we want to find out?

8. The rectangle to the left shows 1 cup divided into 3 equal
sections. How much does each section represent?

9. Now, shade % of the rectangle to show % a cup of brownie batter.

10. Lewis wants to divide % to make 4 mini cupcakes. Let’s divide each third into 4 equal parts.

11. Now, what fraction did we split the cup into? Hint: How many equal sized pieces

are in 1 cup?

12. So, what fraction of a cup of batter will each mini cupcake get?

1 . _
13. ? - 4 =
14. What multiplication equation also solves % of % ?

15. How is % + 4 related to % X % ?

14



Name G6 U4 Lesson 1 - Independent Work

Remember: When we divide, we are splitting or cutting! Draw models to solve.

1. Solve. 2. Solve.

A 1 . 0_
277= 472_

3. Solve. 4. Solve.

1 . n_ .
773_— 372_
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G6 U4 Lesson 2

Divide unit fractions in word problems
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G6 U4 Lesson 2 - Student will divide unit fractions in word problems
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Today we will use what we learned yesterday to
solve word problems that ask us to divide with fractions. We know that sometimes we divide a whole number
by a fraction or other times we divide a fraction by a whole number. Today when we’re solving problems it will
be really important for us to read the problem and pause to make sure we understand. One way we can make
sure we understand is to retell the problem in our own words. And then before we put our pencils to paper we
should think to ourselves, “What am | trying to figure out?” That will help us make sure we really understand
the question before we solve it.

Let’s Talk (Slide 3): So, let’s start by collecting everything we know about dividing with fractions. Share what
you know about dividing with fractions and try to give an example. | know some of us are thinking about
dividing a whole number by a fraction and others are thinking about dividing a fraction into whole numbers.
Those are similar and easy to get mixed up so let’s quickly talk about how they’re the same and how they’re
different. How is dividing a fraction by a whole number the same or different from dividing a whole
number by a fraction? Possible Student Answers, Key Points:
e When I'm dividing with fractions, | am cutting or splitting.
e If we are dividing a whole number by a fraction it means we are breaking something into smaller
pieces so the answer will be bigger than the whole number.
e [f we are dividing a fraction by a whole number, we are breaking a piece into more, smaller pieces
so the answer will be smaller than the first fraction.
e When we divide with fractions, we flip our fraction and multiply.

Let’s Think (Slide 4): That’s a lot of good information about dividing fractions. So let’s apply what we know
about dividing with fractions to a word problem. Today when we solve word problems we’re going to make
sure we read, retell, and think BEFORE we start solving. I’'m going to read this question out loud and then you
can reread the question on your own. “Jeni has % of a pizza. She wants to share the pizza equally with a
friend. How much of the original whole pizza will each of them get?” Okay now before we start to solve, let’s
pause and make sure we can retell the story. It’s important to use our own words and understandings to retell
the story.

e Note: The actions and context of the story are more important than the actual numbers. The purpose of
retelling is to make sure students understand what is happening and what they’re trying to solve for. If
students struggle to recall the numbers, you should tell them. You might need to cover up the story so
that students use their own words. It might sound like this: “A person has a piece of a pizza and she
wants to split that piece into two parts. We want to know how much of the whole pizza each person
will get.”

Now that we retold the story, let’s pause and think about what we are trying to figure out or solve for. We want

to know how much of the original pizza each person will get. Okay, now that we understand the story and
know exactly what we want to figure out, we can pick up our pencils and start to solve).

Let’s start with a model, we know that Jeni has ¥ of a pizza so let’s start with 1 whole.
Most pizzas are circles but it’s easier to draw the whole as a bar model, like this.
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Now, we want to cut the whole into four equal pieces. There are lots of ways to cut this
whole into fourths, I’m going to do it with vertical lines, like this.

Jeni has one fourth that means that she has ONE of these pieces, let’s shade it in to
show that’s what Jeni has.

And the problem says that Jeni wants to split her piece with a friend so we want to cut
each fourth into two pieces. So now, we don’t have fourths anymore, we cut each fourth
into two pieces so now we have eighths...1, 2, 3,4, 5,6, 7, 8.

So Jeni’s friend gets this piece (point) and Jeni gets this piece (point). And let’s go back
to the original question, “How much of the original pizza will each of them get?” So they
each get ¥s of the pizza because we cut Jeni’s % into two pieces. Let’s write that as a
sentence, “They each get ¥ of the pizza.”

Now that we drew a bar model to help us solve, let's see if we can write an equation to
help us do the math. We took V4 and spilit it into 2 pieces. That means we did one fourth
divided by 2.

We know that when we are solving division with fractions, we can do the opposite so
we can multiply and then flip the fraction.

So, V4 x Y2, multiply the numerators, 1x1 is 1. Now multiply the
denominators, 4x2 is 8. So Vs divided by 2 is V5, the same answer!

Let’s Try it (Slides 5-6): Now let’s work on dividing with unit fractions in word problems together. We’re going
to work on this page together, step-by-step. Remember, when we are solving word problems there’s a lot of
work to do before we solve them. First we have to read and retell and then we have to think, “What am | trying
to figure out?”
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WARM WELCOME
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Today we will divide unit fractions
in word problems.
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What do you know about dividing with
fractions? Give an example.

How is dividing a fraction by a whole
number the same or different from
dividing a whole number by a fraction?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

How can we use what we know about dividing with fractions to
solve this problem...

Jeni has 4 of a pizza. She wants to share the pizza equally with a
friend. How much of the original whole pizza will each of them get?
Let’s draw a model and write an equation to represent and solve the
problem.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Let’s explore how to solve word problems
with dividing fractions together.
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Now it’s time to try on your own.
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Name G6 U4 Lesson 2 - Let’s Try It

1. Malik is running a 5-mile race. There are water stops every % mile, including at the 5-mile finish
line. How many stops are there? Show how you solved on the number line.

m——

|
|
0

Write an equation to show how you solved.

2. Kerri used % yard of string to create a border around a triangle. If each side of the triangle is the
same length, how much string did Kerri use for each side? Draw a picture to show how you solved.

Write an equation to show how you solved.

3. Quick Practice.

L
S+ =

TP
.I.
N
1]
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Name G6 U4 Lesson 2 - Independent Work

Remember: When we divide, we are splitting or cutting! Draw models to solve.

1. Alisha makes 3 loaves of bread that each weigh 1 pound. She cuts each loaf into % pound pieces. How
many pieces of bread does Alisha have now? Draw a model and write an equation to solve.

2. Leanna has 4 sheets of paper to make valentine’s day cards. Each card requires % sheet of paper. How
many cards can Leanna make? Draw a model and write an equation to solve.

3. Samiere picked % pound of raspberries. She poured the berries equally into 4 containers. What fraction
of a pound is in each container? Draw a model and write an equation to solve.
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G6 U4 Lesson 3

Explore division with fractions
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G6 U4 Lesson 3 - Students will explore division with fractions
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Today we are going to explore division with
non-unit fractions. We already practiced dividing with unit fractions, where the numerator is 1 for example %2
or ¥a. Today, we are going to use non-unit fractions, non-unit fractions are fractions where the numerator is
greater than one. So, an example of a unit fraction is ¥5. An example of a non-unit fraction is %s. So, we’ll use
what we already know about dividing whole numbers by unit fractions or unit fractions by whole numbers
except we’ll have to extend it to non-unit fractions.

Let’s Talk (Slide 3): So, let’s open with a brainstorm. How might this be different and the same as dividing
with unit fractions? In other words, today when we divide by 25 instead of ¥ or 3 instead of 14, how
might it be different or the same? Possible Student Answers, Key Points:
e We are still dividing, so we are still cutting.
e Well if we divide 2 by 3 we’re still cutting each whole into fourths but we’re seeing how many
groups of three-fourths we can make.
e |t’s likely still multiplying by the inverse but it’ll be different because the numerator isn’t 1 anymore.

Let’s Think (Slide 4): Interesting ideas, let’s do some more exploring of how we can divide with non-unit
fractions. | want to start with this problem, listen as | read it, “I have 6 yards of ribbon. | cut the ribbon into
pieces that are 3% yard long. How many pieces of ribbon do | have?” Now, let me pause to make sure |
understand this, | have 6 yards of ribbon so a yard and then another yard and another yard. And | want to cut
this long ribbon (stretch your arms out to exaggerate) that’s 6 yards long into smaller pieces that are 3% of a
yard long. And once | cut this big long piece of ribbon into smaller pieces, | want to see how many pieces of
ribbon | have. Interesting, let’s pause and think, after | cut the ribbon into 3 yard long pieces, do you think
Pl have more or less than 6 pieces of yarn? Possible Student Answers, Key Points:

e You’ll have more than 6 because each piece isn’t a full yard.

e You’ll have more than 6 because if you cut the piece of ribbon into 1 yard pieces, you’d have
exactly 6 pieces of ribbon. But instead, you’re cutting it into pieces that are smaller than 1 yard so
you can cut more than 6 pieces.

Let’s find out whether our predictions are right. So let’s draw a
model to see how we can solve this problem. | know that |
could use bar models but I’'m going to use a nhumber line to
help me since a number line is kind of like this long piece of
ribbon in the story problem. | know that this piece of ribbon is 6
yards long, so | am going to show 0 to 6 on a number line, like
this:

Now | know that | am cutting this ribbon into % yard pieces so
I need to cut each whole into fourths. So, this yard is cut into
fourths, this yard is cut into fourths, etc. Oh, and don’t forget, |
only need to make 3 cuts to get fourths.

Okay, now here’s where we need to stretch our thinking. When
we were doing unit fractions, we were done here. But we aren’t
dividing 6 by %, we're dividing 6 by 3%. So we want to see how
many 3%s there are in 6. So | am going to make groups of three
fourths, like this (circle). So here are % and 1, 2, 3 and another
three fourths. And another.
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So we make groups of three fourths. Let’s go back and see
how many three fourths there are in 6, remember we are
counting these groups (point to the groups of %), to keep track,
I’m going to check off each group as | count it (Note: this can
be difficult for students so be sure to slow down here and
narrate what you’re doing). So, 6 divided by 3% is 8. When we
cut the 6 yard ribbon in pieces that were 3% yard long, we got 8
pieces of ribbon—our predictions were right, there were more
than 6 pieces!

Now let’s think about how we write this as an equation. We
know that we were solving 6 + 3. And when we were solving
division with unit fractions we discovered that we could flip the

fraction and multiply. So now, we have 6 x % Now let’s multiply
across. 6x4 is 24. and 1x3 is 3. So we have 23—4 but that’s an

improper fraction so let’s fix it. 2—34 is the same as 8! So, when
we did it with the equation, we got the same answer.

Let’s Think (Slide 5): Okay, now let’s think about a problem with similar numbers but it’s a different situation.
Listen to me read it, “I want to pour % quart of juice equally into 6 glasses. How much juice is in each glass?”
This sounds kind of like the 6 yards of ribbon except it’s a little bit different. This time we have 3% quart of
juice. I'm imagining a big bottle of juice. And | want to pour the same amount into 6 different cups. So instead
of dividing 6 by 3%, I'm diving 3 by 6. Hmm, so if | divide 3 quart of juice into 6 cups, do you think I will
have more or less than 3 quart of juice in each cup? Why? Possible Student Answers, Key Points:

You’ll have less than 3% quart because you're splitting that amount into 6 different cups.

You’ll have less because you’ll pour a little bit of the whole amount into each cup.

Let’s draw a picture to help us think about this problem. | know that | have 3% quart of juice. That’s
less than 1 whole so | am going to start with 1 whole, I'll just draw it as a bar since that’s how |

represent fractions.

Now, | know that | have % quart so | am going to split the whole into fourths and I’ll shade in the

three-fourths that | have.

There, this shaded part, is the % quart juice that | have. And, | want to make these three pieces
into six pieces. Hmm, what should | do to each fourth so that | can split this into 6 parts? That’s
right, | should cut each fourth into two pieces. Now, | don’t call these fourths anymore because
there aren’t 4 equal parts in this whole, there are 1, 2, 3...8 (count them all) equal pieces.
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So each cup has this amount in it (point to one of the new shaded pieces). So, since each piece
is an eighth, this is 5. That means that each person gets & quart of juice.

Now let’s think about how we write this as an equation. We know that
we were solving % + 6. And when we were solving division with unit
fractions we discovered that we could flip the fraction and multiply. So,
now we have 3% x '%. Let’s multiply the numerator, 3x1 is 3 and then let’s
multiply the denominator, 4/6 is 24. So, now we have % which we can

simplify to ¥s. So, when we did it with the equation, we got the same
answer.

So, we just solved two different problems and they both had 6 and 3% in them. But they weren’t the same so
let’s talk about how they were the same and how they were different. Possible Student Answers, Key
Points:
e What we were starting with, or the whole, changed in each problem. In the purple problem, 6 was
the whole that we were dividing. In the green problem, 3% was the whole that we were dividing.
e In the purple problem, the answer was bigger than the starting number. In the green problem, the
answer was smaller than the starting number.
e They’re sort of like opposites. Instead of dividing 6 by 34, in the second one we are dividing % by 6.

Let’s Try it (Slides 6-7): Now let’s work on dividing non-unit fractions together. We’re going to work on this

page together, step-by-step. Remember, when we are dividing, we are splitting or cutting and we can
ALWAYS draw a fraction model to help us solve.
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WARM WELCOME
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Today we will explore division with
non-unit fractions.
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Today we will divide with non unit
fractions. How might this be different
and the same as dividing with unit
fractions?
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| want to pour 34 quart of juice equally into 6 glasses.
How much juice is in each glass?
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| have 6 yards of ribbon. | cut the ribbon into pieces
that are 34 yard long. How many pieces of ribbon do |
have?
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| have 6 yards of ribbon. | cut the ribbon into pieces that are 34
yard long. How many pieces of ribbon do | have?

| want to pour 3 quart of juice equally into 6 glasses. How
much juice is in each glass?

We just solved
two different
problems. How
were they the
same? How were
they different?

N
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Let’s explore together.
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Now it’s time to try on our own.
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Name G6 U4 Lesson 3 - Let’s Try It

| have % yards of fabric to make quilt pieces. Each quilt piece requires % yard of fabric. How
many quilt pieces can | make?

1. What do we want to find out?

2. Use the number line above to show my fabric. Label each point on the number line.

3. The number line is split into thirds. But each quilt piece only requires % yard. How can | turn
thirds in sixths? Show it on the number line.

wll\)

4. So, how many sixths are there in
5. How many quilt pieces can | make?

2 .1
6. - +—- =

2
7. ?XG =

1

8. Draw a different model to show % + .

Tre has 6 cups of flour. It takes % cup of flour to make one cake. How many cakes can Tre make?
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1. What do we want to find out?

2. Do you think the number of cakes Tre can make is greater or less than 6?7 Why?

3. Below is 1 cup of flour. Draw rectangles to represent the 6 cups of flour Tre has.

4. What do you need to split each cup into?

5. If each cake needs % cup of flour. How many groups of % are in the model?

.3 _
6.6+~ =
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Name

G6 U4 Lesson 3 - Independent Work

Remember: When we divide, we are splitting or cutting! Draw models to solve.

1. Solve.

3 =

4
5

2. Solve.

3.1
4 T 2

3. Solve.

2 —

2
3

4. Solve.

.2
O+ =
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G6 U4 Lesson 4 - Students will divide fractions in word problems
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Today we will use everything we know about
division with fractions to help us solve word problems. Just like we did a few days ago, today it’s going to be
really important to read, retell and think BEFORE we start solving.

Let’s Talk (Slide 3): So, let’s start by using what we know to compare these two problems. The purple
problem, on the left, is 4 divided by %5. The green problem on the right is %5 divided by 4. Let’s think, how are
these two problems related and how are they similar or different? Possible Student Answers, Key Points:

e They have the same two numbers in them, 4 and 2.

e They both are division.

e When you solve 4 divided by %3 you get 6 and when you solve %5 divided by 4, you get %.

e When you do 4 divided by %3, your answer will be bigger than 4. When you do % divided by 4, your

answer will be smaller than 2.

Note: Students should discuss how they are the same and different before they solve and then you should
cue them to solve as extra practice.

Let’s Think (Slide 4): You all know a lot about division with fractions! Let's work together to solve a problem.
Listen as | read it out loud, “Charlie is growing vegetables in planters. He has 4 bags of soil and uses %5 of a
bag of sail to fill each planter. How many planters can he fill?” Now let’s read it one more time together to
make sure we really understand what the story is saying. Okay, now let’s cover the story and retell it in our
own words.
e Note: The actions and context of the story are more important than the actual numbers. The purpose
of retelling is to make sure students understand what is happening and what they’re trying to solve for.
If students struggle to recall the numbers, you can tell them. You might need to cover up the story so
that students use their own words. It might sound like this: “A person has 4 big bags of soil that he’s
using to fill planters. He uses some of each bag to fill one planter and we want to know how many
planters he can fill using those 4 bags.”

Now that we retold the story, let’s pause to think about what we’re trying to figure out or solve for. We want to
know how many planters, or little pots, Charlie can fill if each one takes %4 of a bag. Now that we read, retold,
and thought about the story, we’re ready to solve it.

Let’s start with a model. | know that Charlie has 4 whole bags of soil so |
am going to draw 4 bars for the 4 whole bags of soil. There, we have 4
bags of soil.

Now we know that it takes % of a bag to fill a planter. So | am going to split
each bag into thirds, | only need to make 2 cuts to make thirds. So | need
to split this bag into thirds (model doing so) and this bag (continue
narrating what you’re doing until you split all 4 bags).
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Okay now | know that it takes %5 of a bag to fill a planter so let me see
how many groups of %5 | can make. So here’s % (circle or shade),
here’s ¥z from this bag and | can take %5 from this bag, that makes 5.
(Note: This idea of combining thirds from separate whole bags might
be confusing for students. If they struggle, talk it through. Example:
“Well there’s V5 left from this bag and | can dump another s from this
bag and %5 and 5 makes 24!”). So let’s

see how many groups of %5 | could make, or how many planters |
could fill. Here’s % and another %s. So, | can fill 6 planters.

Now that we drew a bar model to help us solve, let's see if we can
write an equation to help us do the math. We took 4 and we tried to
figure out how many %s there were across all 4 bags. That means we
did (4 divided by %5). Now we know that we can multiply and flip so

now we are doing % X % and when we multiply our numerators, 4x3
we get 12 and then when we multiply the denominators, 1x2 we get
2. So we have % which is the same as 6. So he can fill 6 planters.

Let’s Try it (Slides 5-6): Now let’s work on dividing with unit fractions together. We’re going to work on this
page together, step-by-step. Remember, when we are solving word problems there’s a lot of work to do
before we solve them. First we have to read and retell and then we have to think, “What am | trying to figure
out?”
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Today we will divide with fractions
in word problems.
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How are these two problems related?

4+ %5 73+ 4

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Charlie is growing vegetables in planters. He has 4 bags of
soil and uses %; of a bag of soil to fill each planter. How
many planters can he fill?
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Let’s explore together.
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Now it’s time to try on your own.
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Name G6 U4 Lesson 4 - Let’s Try It

Camila drank % of the water in her bottle. She drank 3 cups of water. How many total cups of water

were in her bottle?

1. What do we want to find out?

2. Let’s draw a picture to help us solve. The bar represents Camila’s water bottle.

2a. Split the bar into fifths.

2b. Shade % to show the water Camila drank.

2c. If% of Camila’s water is 3 cups. How much water is in % ? Label it.

3. So, how many cups are in Camila’s water bottle?

4. Let’s try writing an equation.

5. Quick Practice.

4 .1 1 . a_ P
5 7 2~ 3'3_ 6'3_
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Name

G6 U4 Lesson 4 - Independent Work

Remember: When we divide, we are splitting or cutting! Draw models to solve.

1. How many 1 % cup servings are there in 12
cups of soda?

2. Syreetaran 1 % miles. She jumped over a
hurdle every % of a mile. There was a final

hurdle at the 1 % mile mark. How many hurdles
did Syreeta jump over?

3. Elisabeth has %foot of rope. She cuts her

rope into 1—12 foot pieces. How many pieces of
rope did she cut?

4. Amir makes half a liter of lemonade. He
pours % liter of lemonade into each glass.
How many glasses is Amira able to fill?
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G6 U4 Lesson 5 - Students will calculate sums, differences, and products of decimals in the context of
money

Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2-3): Before we launch into learning, take a look at
this table. I’'m curious. What do you notice or wonder about what you see? Possible Student Answers, Key
Points:
e | notice some of the numbers are decimals but another is just a whole number.
e | notice some of these look like money. | notice some boxes are blank.
e | wonder what this chart is about. | wonder what numbers go in the missing blanks. | wonder if these
are amounts of money.

| think you’re onto something with those ideas! Today we will explore decimals in the context of money.
You’ve been learning about money in math since you were in 1st or 2nd grade, and in 5th grade you learned a
variety of strategies to add, subtract, multiply, and divide with decimal numbers. Today, we’re going to get a
chance to revisit many of these skills as a way to launch us into learning even more about decimal operations
in 6th grade.

Let’s Talk (Slide 4): Now I’m going to show you a bit more about this chart we looked at. Oh | see we have
labels in the table now, the first column says ITEM and the second column says COST and shows the dollar
sign. So, the numbers represent the costs of some items. It looks like sunglasses cost $4.15, t-shirts cost $7,
and postcards cost $0.89. Based on our new information, What questions could somebody ask us about
what is presented here? Possible Student Answers, Key Points:

e How muchdoesitcosttobuy  ?

e |have$_ . How much change would | get back if | bought __ ?
e Do | have enough to buy if | have $ .

e How many can | buy with $ :

There are so many different types of questions we can ask about money, and depending on what we’re being
asked, we’ll have to use a different strategy and/or operation to answer the question. As we look at different
problems today, we’ll draw models and make estimates to help us make sense of the question, and then we’ll
use addition, subtraction, or multiplication to help us answer the questions!

Let’s Think (Slide 5): Here’s one question we can ask about the information in the table. Listen as | read the
first question, how much do the items cost in all? Before we jump straight into the math, let’s pause and
visualize what we’re being asked.

The question says, How much do the items cost in all. That means that we want to buy
sunglasses, a t-shirt, and a postcard. I’'m going to draw a bar that represents the
sunglasses and label it with an S so | don’t forget what it represents. Then I’ll connect that
to a bar for the t-shirt labeled T and a bar for the postcard labeled P. I'll put a question mark
around the whole model, since we are finding the total amount for the sunglasses, the
t-shirt, and the postcard. Note: Either model matches.

So how can we find the total? Add! That’s right, we can join the three parts. We can add
everything up. We can combine the three values.

So we want to add a pair of sunglasses, a t-shirt, and a postcard. We can use estimation to help us make a
smart guess. So, the sunglasses cost about how much? $4! The t-shirt costs $7, and about how much does
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a postcard cost? $1! So if I'm estimating, | know our answer should be about $4 + $7 + $1. Our answer
should be about $12.

Let’s do that! Anytime we add or subtract with money, we have to be extra careful about our
place value. We have to add/subtract dollars with dollars and cents with cents. (Show
non-example) Did | rewrite this vertical equation correctly? Why or why not? Possible
Student Answers, Key Points:

e We didn’t write 7 as $7.00. We’re adding 7 dollars to pennies.

e Our place values aren’t lined up.

e You have to line up the decimals, 7 i s the same as 7.00.

e You have to add dollars with dollars and cents with cents.

Great. Let’s rewrite our vertical addition so our dollars are lined up with our dollars and our
cents are lined up with our cents. Aligning the decimals is a quick way to make sure we’re
adding or subtracting like units. Now that we’re lined up, let’s add.

Finally, let’s stop and look at our answer and think about whether it’s reasonable. Well, we
estimated that our answer would be about $12. And look, $12.04 is really close to our
estimate.

Let’s Think (Slide 6): Now, let’s look at the next question, listen as | read. How much more do sunglasses
cost than a postcard? Before we start, let’s visualize what we’re being asked. We know that the sunglasses
cost more than the postcard-we’d have to pay moer money for them! And this question is asking us EXACTLY
how much more the sunglasses cost than the postcard. That makes sense because when | look at the table, |
see that sunglasses cost about $4 and the postcard costs about $1.

Let me draw a model, | see that the sunglasses cost the most, so I'll draw a big bar labeled S.
The postcard costs less, so I'll draw a smaller bar labeled P. We’re trying to find the
difference, so I'll label the empty space between the postcard and sunglasses with a question
mark. This is the part of the sunglasses that cost MORE than the postcard (point to the red).
We know the sunglasses cost more than the postcard, and we’re trying to find the difference
between the costs. We can use subtraction to find the difference.

Before we do the math, can we estimate how much we think our answer will be? Well, let’s look. The
sunglasses cost about $4. The postcard costs about $1. So, 4 - 1 = 3, so the sunglasses cost about $3 more
than the postcard.

Let’s see if your estimate is correct. Line up each place value so we can subtract cents from
cents and dollars from dollars, and let’s carefully subtract. (Vertically stack each digit and
subtract. Slow down while regrouping as this can be the trickiest spot for students when
subtracting.) Great! Did the exact difference in prices match your earlier estimate? Yes!

Let’s Think (Slide 7): And finally, let’s look at one more. This question says, how much would 3 postcards
cost? Hm, | can think of this one a few ways. Let’s visualize it.We know that one postcards costs $0.89 and
we want to know the total cost of THREE postcards.
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Let’s draw a model to show this. We want to show three postcards so let me draw a bar
that shows 3 postcards and label each part with P for postcard. Now, I'll put a question
mark over the whole model because that’s what | don’t know! So, what are you thinking
we could do to find the total? Possible Student Answers, Key Points:

e We can add $0.89 three times.

e We can multiply $0.89 times three.

That'’s right, we could add the price of the postcard, $0.89, three times, OR we can multiply since we have
three equal groups of 89 cents. Before we do the math, let’s estimate what you think the answer might be?
Well, we know each postcard is about $1,s01 + 1+ 1 =3. Or 3 x 1 = 3. Our answer should be about $3.
Great. Let’s try multiplying this time. In 5th grade, when we multiplied with decimals we learned we can write
our decimals as fractions to help us multiply.

What would 0.89 be as a decimal? 89/100! It’'s 89/100. An easy way to think of that is to
read the decimal. We would say 0.89 is 89 hundredths. Now we can multiply 89/100 x
3. Let’s do that. 89 x 3 gets us to 267. So 89/100 x 3 is 267/100. That fraction looks
funny if we’re talking about money, so let’s write it as a decimal. 267 hundredths is 2.67
or $2.67. Does that match our estimate? Yes!

We just solved a variety of money problems using what we know about decimal operations. As we see
problems, let’s commit to first visualizing with a drawing or model AND thinking of an estimate for our answer.
After we do that, we can use an appropriate operation. Remember to add/subtract dollars with dollars and
cents with cents. And if we have to multiply, we can write our decimal in fraction form to help us multiply.

Let’s Try it (Slides 8-9): Now let’s work together on calculating sums, differences, and products of decimals
in the context of money. We’re going to work on this page together, step-by-step. Remember we want to pay
close attention to the place value of dollars and cents as we work, and we can always use a drawing and
estimation to help make sure our answer makes sense and is reasonable.
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WARM WELCOME

Today we will calculate sums,
differences, and products of
decimals in the context of money.



What do you notice? What do you wonder?

3.15

0.89

Emma is at a gift shop. What questions could
we ask about the items at the gift shop?

ITEM COST (9)
sunglasses 4.15
t-shirt 7
postcard 0.89
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How much do the items cost in all?

ITEM COST ($)
sunglasses 4.15
t-shirt 7
postcard 0.89
How much more do sunglasses
P — cost than a postcard?
sunglasses 4.15
t-shirt 7

postcard 0.89
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ITEM COST ($)
sunglasses 4.15
t-shirt 7
postcard 0.89

How much would 3 postcards
cost?
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Let’s add, subtract, and multiply with money!
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Name G6 U4 Lesson 5 - Let’s Try It

Amber organized a beverage stand to earn money over the summer. Use the information on
her sign to answer questions 1 - 4.

1. Estimate the total cost of buying one of each item.

2. Find the exact total cost of buying one of each item. Draw a
picture/model to show your thinking.

3. Find the difference between your estimate and the exact total cost of buying one of each item.

Was your estimate close to the exact cost?

4. Use what you know to find the total cost of buying TWO of each item.
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A carnival charges $0.75 for ride tickets and $2.80 for a bag of popcorn. Use this to respond
to the questions 5 - 7.

5. Estimate the cost of buying 3 bags of popcorn.

6. Find the exact cost of buying 3 bags of popcorn. Draw a picture/model to show your thinking.

7. Vivian has a $10-bill. If she buys one bag of popcorn, what is the greatest number of ride tickets
Vivian can buy with her remaining money?

8. Carl had $3.59 and spent $2 on a sports drink. He wanted to figure out how much money he had
left, but noticed his work was incorrect. Explain why the answer is unreasonable, and find the
correct answer.
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Name G6 U4 Lesson 5 - Independent Work

1. Bria went to the candy store. Gummy worms | 2. The cost of school supplies is shown here.
cost $2.30 per scoop. Caramels cost $3.59
per scoop.

ITEM COST ($)

Will it cost more for Bria to get 4 scoops of
gummy worms or 3 scoops of caramels? Show Pen $1.98
or explain how you know.

Stapler $7

Sticky Notes $0.50

a. Estimate the cost of 3 pens.

b. What is the exact cost of 3 pens and 1
stapler?
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3. A teacher wants to buy a book that costs 4. Leo went to the roller skating rink with
$8.50 for each of her 12 students as an

$20.50. He pays $10 for admission, $4.25 for
end-of-year gift. If she has a budget of $100,

rental skates, and $0.50 for popcorn. How
will she be able to buy every student a copy of much money does Leo have left?
the book?
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G6 U4 Lesson 6 - Students will add and subtract decimals
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): In our previous lesson, we explored how we can
add, subtract, and multiply with money. Today we’re going to think about how we can use what we know
about money to add and subtract decimals.

Let’s Talk (Slide 3): In terms of addition and subtraction, what was important to keep in mind when we
worked with dollars and cents? Possible Student Answers, Key Points:
e We had to combine or take away dollars with dollars and cents with cents.
e We had to line our decimals up.
e Note: If students say they have to “line up decimals” be sure to ask WHY that is important so students
understand it helps us add/subtract like units and isn’t simply a “trick.”

Today, we’re going to continue using that thinking to help us add and subtract decimals that don’t represent
money. The good thing is, all the same big ideas apply to non-money decimals.

Let’s Talk (Slide 4): As we work with decimals today, | want to refresh us on a few handy math tools. First, it
can be helpful to use a place value chart like this one on the slide. Not only can this help us keep our digits or
models organized, but it also helps us think carefully about place value, which we know is important from
when we worked with money.

We will also draw models today for some problems to help us add and subtract. You’ve probably seen models
that look like this starting in 4th grade. Let’s refresh our brains. We can use a big square like this one to
represent a one or a whole (point to whole). Now. if we break one whole into ten pieces, we make tenths
which look like a rod (point to tenths). And if we keep cutting or breaking and we break a tenths rod into ten
pieces, we make a small hundredths square like you see here (point to hundredths). And finally, if we break a
hundredths square up into ten pieces, we make a tiny thousandths dot. Let’s go back and review these places
together. (Start from smallest to largest, repeating the questioning below.) How many thousandths make a
hundredth? Ten! How many hundredths make a tenth? Ten! How many tenths make a whole? Ten!

Using these models will help us visualize our subtraction and addition today. Sometimes when we’re adding
and subtracting we have to regroup—we either have to take a larger group and break it up into small pieces.
Like taking one whole and breaking it up into 10 tenths. Or sometimes we have to regroup by making a new
group, so taking 10 tenths and making 1 whole. So, knowing that each place value is composed of ten of the
place to the right of it will help us if we have to regroup. Let’s dive in!

Let’s Think (Slide 5): Here we see an addition and a subtraction problem involving decimals. Let’s read the
addition problem together, 1.072 plus 1.98. Now, look closely at this addition problem, what do you
notice? Possible Student Answers, Key Points:

| see a place value chart.

Each addend has 1 one.

One addend goes the hundredths, and one goes to the thousandths.

It’s written horizontally.

Awesome! You may know other ways to tackle this addition problem, but let’s start with a visual model. We
want to join 1.072 and 1.98.
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Let’s start by drawing 1 whole, 0 tenths, 7 hundredths, and 2 thousandths.

Now, we want to add 1.98 to that amount. So, | need to add 1 whole/one, 9
tenths, 8 hundredths, and 0 thousandths. Now our model shows the total
amount, and all we have left to do is add it altogether.

Let’s go place value by place value, starting in the smallest place, the
thousandths. (Write each digit under the place value chart as you go.) | see
we have two thousandths. | see we have 15 hundredths. We can’t write 15
in the hundredths place, so we have to regroup 10 hundredths and make a
tenth.Now we have 5 hundredths.

Now look at our tenths, what do you notice about our tenths? We need to
regroup. We have 10 tenths. That’s right, we have ten tenths, which
regroups to make a whole. (Draw that on your model) Now we have 0 tenths
and 2 wholes. Our answer is 3.052.

Now that model was helpful but we can also do this without a model and just solve it with the
digits. If we want to add with the digits, we aligning our numbers vertically like we did with
some of our money examples from last lesson. We have to be careful of how we line up each
place value. We can’t write it like this because the place values are not stacked. We’re adding
hundredths and tenths or wholes and tenths.

Let’s look at a correctly aligned vertical number sentence. (Walk through adding each place
value starting in the thousandths. Some students may like drawing a place-holder zero to
make 1.98 into 1.980; this makes sure every number has a “buddy” to pair with.) Look, what
we did with the digits is the same as what we did with the models. The regrouped in our
number sentence show the same thing as when we regrouped ten of a unit and moved it to
the next place value in our place value chart. Whether we use a model or a number
sentence, we carefully add each place value and regroup when we have more than 10 of a
unit.

Let’s Think (Slide 6): Let’s look at a subtraction example, before we practice. Here we have 5 minus 2.471.
We’ll write this vertically in a moment, but let’s think about the model first.

I’ll start by drawing 5 wholes. Now, | am not going to draw 4.271 because |
want to take that away from 5! But, | have a problem, when | start to take
away the 1 thousandth from 2.471, | realize | don’t have any in my place
value chart. Where can | get more thousandths? The 5. You’ll need to
regroup from the one’s place.
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So I’'m going to regroup 1 whole, which will make what? Ten tenths! Let’s
draw that. (Cross out 1 whole, draw an arrow to the tenths place, then draw
10 tenths) But | still don’t have any thousandths, so let’s keep regrouping.

I’ll regroup 1 tenth to make what? Ten hundredths! Let’s draw that. (Cross
out 1 tenth, draw an arrow to the hundredths place, then draw 10
hundredths).

We're closer, but we still don’t have any thousandths to take away! So,
let’s regroup 1 hundredth to make what? Ten thousandths! Let’s draw that.
(Cross out 1 hundredth, draw an arrow to the thousandths place, then draw
10 thousandths). Now, let’s check what we see in each place. We see, 4
wholes/ones, 9 tenths (because we regrouped 1 of them), 9 hundredths
(because we regrouped 1 of them), and 10 thousandths.

Now we finally have enough to subtract. Let’s take away 1 thousandth, 7
hundredths, 4 tenths, and 2 wholes.. What are we left with? 2 wholes, 5
tenths, 2 hundredths, and 9 thousandths. 2.529 is our final answer.

We know that another way we can subtract is with the vertical number sentence, let’s try
it. So, let’s line up our place values carefully. Since 5 is a whole number, it is easiest to
think of it as 5.000 so that we have a corresponding digit in each place value. We regroup
from the 5, which makes 4 wholes and 10 tenths. Just like in the model, we regrouped
one of those 10 tenths to make 10 hundredths. So we had 9 tenths and 10 hundredths.
Then just like in the model, we regrouped one of those 10 hundredths to make 10
thousandths. This left us with 4 wholes, 9 tenths, 9 hundredths, and 10 thousandths
before we subtracted.

A model is helpful because we can carefully think about what is happening with our units. The vertical number
sentence is helpful because it can be more efficient. Either way, if we add or subtract like units and carefully
regroup when necessary, we should arrive at our correct sum or difference.

Let’s Try it (Slide 7-8): Now let’s work together on adding and subtract decimals. We’re going to work on this
page together, step-by-step. Remember we want to pay close attention to make sure we are adding and
subtracting like units. When we’re adding, if we have 10 or more, we have to regroup! If we’re subtracting and
we don’t have enough, we have to regroup! Remember, we can use models or make sure our place values are
aligned to help us out!
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WARM WELCOME
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Today we will add and
subtract decimals.
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In the last lesson we added and subtracted with
money. What was important to keep in mind?
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1.072 + 1.98
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Name G6 U4 Lesson 6 - Let’s Try It

Let’s determine the sum of 4.15 + 0.7.

1. In the space provided, draw a model to show 4.15.

2. Beneath that, draw a model to show 0.7.

3. How many hundredths are there in all? Tenths? Wholes?

Wholes (Ones) Tenths Hundredths

4. What is the sum?

Now let’s find the sum of 2.045 and 1.37.

5. What is the sum? Draw a model and write a
vertical number sentence.

6. What was the same or different about finding the sum of 4.15 + 0.7 and finding the sum of
2.045 and 1.37?
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Time to subtract! Let’s find the difference of 2.483 - 1.706 = ?.

7. Model 2.483 in the place value chart.

Wholes/ones

Tenths

Hundredths

Thousandths

8. Take away 1.706. What will we need to do if we don’t have enough of a unit to subtract?

9. What is the difference?

Sometimes we have to regroup across multiple zeros.

10.Do you have enough in the thousandths place of 5.000 to subtract
the thousandths from 1.2417?

11.Where can we regroup more thousandths from?

5.000
-1.241

12.0Once we regroup 1 whole from the 5 in 5.000, what happens to the zeros? Why?

13.Find the difference.
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Name G6 U4 Lesson 6 - Independent Work

1. Use the diagram to find 3.45 - 1.62. 2. Determine which work below shows how to
add 0.5 and 0.008. Then find the sum.

3. Subtract. Draw a model and show your 4. Add. Draw a model and show your work
work with digits. with digits.
1-0.04="7 1.5 +0.947

Wholes/ones Tenths Hundredths | Thousandths Wholes/ones Tenths Hundredths | Thousandths
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5. Find each sum. 6. Bryana subtracted 0.183 from 1. Explain why
her answer is incorrect, and determine the correct
a. 0.036 + 0.009 answer.

b. 12+0.85

c. 145+295
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Solve problems involving decimals
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G6 U4 Lesson 7 - Students will solve problems involving decimals
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): We've been working with decimals for a few
lessons now. We added, subtracted, and multiplied within the context of money, and we also had some
practice with decimals that weren’t within the context of money. Today we’re going to bring some of that work
together and work with decimals in a variety of ways.

Let’s Talk (Slide 3): Based on our previous lessons, what’s important to keep in mind when we add,
subtract, or multiply with decimals? Feel free to use any of the numbers shown here as an example, if that
helps. Possible Student Answers, Key Points:
e We have to add or subtract like units. Ones with ones, tenths with tenths, hundredths with hundredths.
e \We can stack each place value vertically to help us add/subtract like units.
e When we multiply, we have to keep track of the place value of our factors. We can write our decimal
factors as fractions out of 10, 100, or 1000 to help us.
e We canfill in (or annex) zeros to decimals to help us see each necessary place value. Doing this helps
us line up each place value. We need to be careful not to change the place value of any other digit
when annexing zeros.

Those are all really important! As we work today, keep all this in mind. And since we’re going to see a mixture
of problem types today, if we’re ever not sure how to solve a problem, we can use a model and/or estimation
to help us make sense of the story. Let’s jump right in!

Let’s Think (Slide 4): Let’s read this together, “Three friends measured how far they could throw their paper
airplanes.” And now it looks like there is a lot of information in the table. Before we answer some questions,
what do you notice or wonder about this story and the table? Possible Student Answers, Key Points:

e Jada’s plan flew a whole number of meters. It flew the farthest. | wonder how she designed it.

e Terrell and Lucy’s planes flew about the same amount. | wonder if their designs looked similar.

We’re going to use this information to answer a few different questions using our decimal operation strategies
we just reviewed. Let’s read this together, “Did Terrell or Lucy’s plane fly the greatest distance? By how
much?” Okay well, this question is asking us to compare Terrell’s distance and Lucy’s distance. Who do you
think went farther, and why? Possible Student Answers, Key Points:
e Lucy’s plane went farther, because 4.22 is a bigger number. They’re both 4 meters, but Lucy’s
distance shows 2 tenths while Terrell’s shows 0 tenths.
e POSSIBLE INCORRECT ANSWER: Terrell’s plane went farther because 95 is bigger than 22.

Lucy’s plane went farther. We can think of this a couple ways. If we
picture a number line between 4 and 5 (sketch number line) and
estimate where each plane landed, | can see that Terrell’s plane
landed a bit before 4.10 and Lucy’s was a bit past 4.22.

We could also just think about the value of the digits in each distance (draw place
value chart). Lucy’s distance is greater because 2 tenths is greater than 0 tenths.
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But look, the question also wants to know exactly how much farther Lucy’s plane went
than Terrell’s plane. Let’s work together to sketch a bar model or tape diagram to picture
what is being asked. So, we know that Lucy’s plane went 4.22 meters and Terrell’s went
4.095, so Lucy’s bar is going to be longer than Terrells—since her plane went further!
Hmm, so if we want to find exactly how much longer Lucy’s plane flew than Terrell’s, we
can subtract to find the difference.

We could draw a model to show place value or use a vertical number sentence. Let’s try
a vertical number sentence, since they tend to be more efficient. Line up each digit so we
are subtracting like place values. We’ve done this before, so you talk me through what
you would do, and I'll scribe (write while student shares). And if we were estimating, our
answer makes sense. Each plane flew about 4 meters, so 4 - 4 means our answer should
be close to 0, and it is!

Let’s Think (Slide 5): Let’s look at the next question. It says, “What was the combined distance of all three
planes?” Let’s stop and think, what is this question asking us? It’s asking about the TOTAL distance.

So we have to combine all three. We want to know the distance of Jada’s plane
AND Terrell’s plane AND Lucy’s plane. So, wow, let’s draw a model to represent it.
We’re going to put Jada’s distance together with Terrell’s distance together with
Lucy’s distance. I'm labeling all of their distances with the first letter of their names.

| see that this question is definitely different than the last one even though we’re using a
lot of the same information. Let’s think of a reasonable estimate for the total...Lucy and
Terrell each have a distance of about 4 and 4 and 4 makes 8 and then 8 more for Jada’s
distance, so 8 + 4 + 4...our answer should be about 16 meters. Let’s add and see. Again,
you talk me through the math, and I'll be your scribe. Awesome! And that sum is close to
our estimate from earlier.

Let’s Think (Slide 6): Okay and we have one more question, let’s read it, “Lucy’s uncle made a plane that flew
three times as far as Lucy’s plane. How far did Lucy’s uncle’s plan fly?” This one tells us that Lucy’s uncle,
who is not in the chart, flew a plane three times as far as Lucy.

Here’s one way to picture what is happening in the story. Looking at this model, |
see we could either add 4.22 three times OR use multiplication. Let’s practice
multiplying. What is a reasonable estimate? If we estimate, we’re thinking the
answer should be about 12 meters. Because 4 x 3 = 12.

Now, when we calculate the exact answer, 4.22 x 3 can be written as 422/100 x
3/1. When | multiply 422 x 3, | get 1266 in my numerator. That answer is not
reasonable; | have to think about my place value. 100 x 1 gives me a
denominator of 100. So 1266/100 can be written as 12.66 meters.

Nice work! You just used the same set of information to answer lots of different
types of questions.
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Let’s Try it (Slide 7-8): Now let’s work together to solve problems involving decimals. We’re going to work on
this page together, step-by-step. Remember we want to pay close attention to the place value of each digit as
we work, and we can always use a drawing and estimation to help make sure our answers make sense.
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WARM WELCOME

Today we will solve problems
involving decimals.



What’s important to keep in mind when we
add, subtract, or multiply with decimals?

7.2
$0.50 001 4

Three friends measured how far they
could throw their paper airplanes.

sTUDENT | DISTANCE Did Terrell or Lucy’s plane fly the greatest distance? By how

(m) much?
Jada 8
Terrell 4.095

Lucy 4.22
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Three friends measured how far they
could throw their paper airplanes.

oistance . WWhat was the combined distance of all three planes?

STUDENT
(m)
Jada 8
Terrell 4.095
Lucy 4.22
Three friends measured how far they
could throw their paper airplanes.
bistance  Lucy’s uncle made a plane that flew three times as far as
STUDENT ’ : ’ ’
(m) Lucy’s plane. How far did Lucy’s uncle’s plane fly?
Jada 8
Terrell 4.095

Lucy 4.22
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Let’s solve problems involving decimals!
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Name G6 U4 Lesson 7- Let’s Try It

At a movie theater, popcorn costs $4.80, a soda costs $3.09, and candy costs $1.25.
1. Estimate about how much each item costs.

e POPCORN:

e SODA:

e CANDY:

2. Estimate the cost of buying 4 sodas. Then find the actual cost.

3. Exactly how much would it cost to buy one of each item? Show or explain how you know.

4. Liz wants to buy a soda and a candy. Her estimate is shown below. Is her estimate
reasonable? What is the exact cost of buying a soda and a candy?
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Use the quadrilateral shown here to answer the following questions.

5. Write a number sentence that could be used to find the
perimeter of the polygon.

6. Find the perimeter of the polygon.

7. An artist wants to draw a quadrilateral that has a perimeter that is two times the perimeter of
the figure shown here. What is the perimeter of the artist’s quadrilateral?

Larry and Tierra both tried to solve the problem below. Their work is shown.

“A large loaf of bread weighs 3.5 pounds. How much would two loaves of bread weigh?”

8. Whose answer is most reasonable?

9. How could the person whose answer is NOT reasonable correct their work?
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Name G6 U4 Lesson 7 - Independent Work

1. A fruit stand sells bananas for $0.90, 2. Tiffanie’s bag of blueberries weighs 0.087
pineapples for $3.85, and coconuts for $2. kilograms. Kate’s bag of blueberries weighs 0.2
kilograms.
a. Estimate the cost of buying 2 bananas, 2
pineapples, and 1 coconut. Whose bag of blueberries is heavier? How much
heavier?

b. Calculate the actual cost of buying those
items.

96



3. Marquez has a goal to run 10 miles. He

tracked the distance he ran each day this week.

Monday 1.09 miles

Tuesday 2.5 miles

Wednesday | 0.95 miles

Thursday 4 miles

Friday 2.44 miles

A. Did he meet his goal?

B. How many more miles will Marquez have to
run this week if he changes his goal to 15
miles?

4. Cristal is remodeling her living room, and she
measured the length of each wall. She estimated
the perimeter of the room to be 40 meters. Is her
estimate reasonable? What is the exact
perimeter?
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G6 U4 Lesson 8 - Students will use different methods to find the product of decimals.
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): We've been working with decimals for several
lessons. Today, our focus is going to be specifically on multiplying decimals. We’re going to explore all the
different strategies we can use to arrive at a product of two decimal numbers. By the end of our time together,
you’ll be able to look at a multiplication problem and decide for yourself what method makes the most sense
for you.

Let’s Talk (Slide 3): Before we jump in ourselves, we’ll take a moment to compare and contrast some
methods. There are a lot of ways to think about multiplying decimals. Let’s look at how three students
multiplied 2.1 x 1.4. Look at these three examples. Every student showed correct work in a different way. Do
any of these strategies look familiar to you? Possible Student Answers, Key Points:
e | multiplied by changing my decimals into fractions in 5th grade. (NOTE: This is often how students
first explore decimal multiplication in 5th grade)
e Student C’s work kind of looks like the multiplication algorithm.

Take a moment and look at each work sample. What do you notice is the same? What is different?
Possible Student Answers, Key Points:
e They all use the same digits. | see 21 and 14 and 294 in all of them.
They all have the same final answer.
Student B used fractions.
Student C wrote the multiplication vertically.
Student A used friendly, or easier, numbers.
Students A and C changed their factors so they were not decimals.

Let’s Think (Slide 4): Great things to notice. | want us to look closer at each one to make sense of why every
student’s thinking works.

Let’s start with Student A. | notice she started by changing 2.1 and 1.4 into whole
numbers by multiplying each by a power of ten. 2.1 x 10 shifts each digit to make 21,
and 1.4 x 10 shifts each digit to make 14. Then all she had to do was multiply 21 x 14
any way she wanted, and that got her to 294. But 294 is way too big of a product if
we’re only multiplying 2.1 by 1.4. If I'm estimating, 2.1 is close to 2 and 1.4 is close to
1, so our answer should be about 2 x 1. So as their last step, they divided by 100
(highlight) to put their answer back in decimal form. That makes sense because they
multiplied one factor x10 (highlight) and another factor x10 (highlight), so they needed
to “undo” that to put their answer back in the right place value. To undo x10 and x10,
they divided by 100, since 10x10 is 100. Kind of cool!

So, how would you describe Student A’s strategy in your own words? Possible Student Answers, Key
Points:

e They changed their factors into whole numbers by multiplying by a power of 10. Then they multiplied
the whole numbers, but they had to divide by a power of 10 to put their answer back in the proper
place value.

e They used a power of ten to make the numbers easier to multiply, then they turned the numbers back
into decimals.
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Let’s Think (Slide 5): Now, let’s check out Student B. This strategy might look familiar from 5th grade. It looks
like they used fractions.

Student B wrote 2.1 as 21/10, because 2.1 is 21 in the tenths place . They then
wrote 1.4 as 14/10, because 1.4 is 14 in the tenths place. Then they multiplied
across their numerator and denominator to make 294/100. Lastly, they wrote
294/100 back in decimal form. 294/100 is the number 294 ending in the
hundredths place, which is 2.94.

How would you describe Student B’s work in your own words? Possible Student Answers, Key Points:
e They changed their factors into fractions to make them easy to multiply. They multiplied across their
fractions, and then put their fraction answer back in decimal form.
e They made their numbers easier to work with by converting them to fractions.

Let’s Think (Slide 5): Last but not least, check out Student C.

They stacked their numbers like people do when using the standard multiplication
algorithm. They multiplied, remembering to annex the zero before multiplying by the second
digit, and then added their partial products. Look closely at what they did last. Why do
you think they did that? Possible Student Answers, Key Points:

¢ |t looks like they scooped or hopped their decimal two place values in, because their first
factor had 1 decimal place value and their second factor had 1 decimal place value.

e It’s kind of like how Student A multiplied 21 by 14, but then had to divide by 100 to make
sure the product’s digits were in the proper place value.

Nice. So we saw a strategy involving converting factors to whole numbers, a strategy involving converting
factors into fractions, and a strategy that looks similar to the standard algorithm with special attention to the
decimal placement. Let’s try out all three of these strategies for ourselves and see what methods we find most
helpful.

Let’s Think (Slide 7): We’re going to multiply 4.2 x 0.135 using each method. Be ready to help me out.

Let’s try Strategy A, where we change our decimals into whole numbers. | can
start by changing 4.2 into 42. | can multiply by 10, because | only have to shift
each digit one place value. | can change 0.135 into 135 by multiplying by 1,000,
because | have to shift each digit three place values. | want to remember what |
multiplied, or how many place values | shifted, because at the end | will need to
put my answer BACK into the proper place value.

Now, let’s multiply 135 x 42. We 5670.
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That is way too big; we were only multiplying 4.2 x 0.135, so our answer should be
much smaller. So we have to divide by the powers of 10 we multiplied by earlier. If
we multiplied by 10 and then by 1,000 to get friendlier numbers, we can divide by
10 and then by 1000 or we can just divide by 10,000 all at once. If we divide by 10
and then by 1000 (write as you narrate), our digits shift back into place and our
product is 0.567. Nicely done.

Now let’s try Strategy B, where we change our decimals into fractions. What would
4.2 be as a fraction? 42/10! What would 0.135 be as a fraction? 135/1000! Cool,
let’s multiply across. Do we really need to multiply 42 by 1357 No, we already did it
with Strategy A. It’s 5670! So multiplying across our fractions gives us 5,670 over
10,000. All we have left to do is write this in decimal form. | can think of

5670/10000 as the digits 5670 ending in the ten thousandths place, which is four place values to the right of
the decimal (tenths, hundredths, thousandths, ten thousandths). Our final product is 0.5670 which is the same
as what we got in Strategy A.

Ready for our final strategy? Strategy C was the one where we write our multiplication vertically. Let’s set that
up, even though we already know the final product (write vertical multiplication similar to example here).

We’re going to multiply and, in a way, kind of ignore the decimal for now. We’re just
multiplying the digits as if we were multiplying whole numbers (multiply with the student’s
help). Our product looks like 05670, but we need to remember to place the decimal in our
answer. | know we had three decimal place values in 0.135 and one decimal place value
in 4.2, so we can shift our decimal in 4 place values (show with arrow). Why does shifting
the decimal four times make sense in this problem? Possible Student Answers, Key

e |t’s like in Strategy A when we ended up with 5670, but divided by 100 and by 10 to put
our answer back in the correct place value.

e It’s like in Strategy B when we had 5670/10000, but needed to write it in decimal form.
e |If | multiply thousandths by tenths, my answer should be in the ten-thousandths place.

We just practiced each strategy and saw that a lot of the multiplication of digits feels similar, but how we
represent our factors in each method varies somewhat. What strategies do you most connect with and why?

Let’s Try it (Slide 8-9): Now let’s work together to use different methods to find the product of decimals.
Whether we rewrite our decimals as fractions, rewrite our decimals as whole numbers, or multiply our
numbers vertically similar to the standard algorithm, we want to keep a close eye on the place value of our
products. Estimation can come in handy before and after multiplying to help make sure our products are

reasonable.
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WARM WELCOME

Today we will use different
methods to find the product of
decimals.



There are a lot of ways to think about
multiplying decimals. Let’s look at how
three students multiplied 2.1 x 1.4.

Let’s look closely at how this student
solved.
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Let’s look closely at how this student
solved.

Let’s look closely at how this student
solved.
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Let’s try each strategy!

Let’s try Strategy A...
(4.2)(0.135)

Let’s try Strategy B... Let’s try Strategy C...

(4.2)(0.135)

(4.2)(0.135)
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Let’s use different methods to find the product

of decimals!
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Name G6 U4 Lesson 8 - Let’s Try It

Let’s compute (0.23) ¢ (1.5) using different strategies.
STRATEGY #1: Use fractions.

1. Write 0.23 as a fraction.

2. Write 1.5 as a fraction.

3. Multiply the fractions.

4. Rewrite your fraction answer in decimal form.

STRATEGY #2: Rewrite with whole numbers.

5. 0.23x =23
6. 1.5x =15
7. Find 15 x 23.

8. Divide by the amount you multiplied each factor by to return your whole number answer into
decimal form.

STRATEGY #3: Vertical algorithm.

9. Multiply the digits 23 and 15. Then place the decimal in your product according to the place
value of each factor.
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Delonte multiplied and figured out that 177 ¢ 5 = 885. Use Delonte’s work to find the following.
10. 1.77 5

11. 177 0.5

12. 17.7¢0.5

13. 0.177 5

14. How did knowing the product of 177 and 5 help you quickly find the products in Questions
10-13?

Find each product using any strategy.

15. (2.1) * (4.6)

16. 4.52 x 121
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Name G6 U4 Lesson 8 - Independent Work

1. Use the equation 122 x 54 = 6,588 to answer | 2. Multiply.
the questions below.

47.21 x 3.8

a. How can the equation help you compute
1.22 x5.47

b. Determine the product.

3. Jared pays $10.98 for entry to the carnival. He then pays $1.75 for each ride ticket. If Jared buys
15 ride tickets, how much will he pay in all to go to the fair?

4. Two students showed their work to solve the equation 1.2 x 0.7 = ?. What is the same and what is
different about how they showed their thinking?
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G6 U4 Lesson 9 - Students will use area diagrams to represent and justify how to find the product of
two decimals

Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Think back to our previous lesson. We looked at a
variety of strategies to help us multiply decimals. Today, we’re going to keep thinking about multiplying with
decimals, but we’re going to focus on a strategy you’ve probably seen before with whole numbers: The area
model or area diagram!

Let’s Talk (Slide 3): Before we dive into decimals, let’s look at this fourth grader’s work. They were
multiplying 36 x 25. How did this student find the product of 36 x 25? Possible Student Answers, Key
Points:
e They broke their numbers up into easier pieces and multiplied the parts. Then they added those parts
together to find their answer.
e They used an area model and expanded form. They wrote 36 as 30 + 6 and 25 as 20 + 5, so they
could find partial products.

This is an example of an area model or area diagram. We can use them to break apart numbers into expanded
form so that we have “friendlier” parts to multiply with. | can’t multiply 36 x 25 all at once in my head very
quickly, but | can definitely multiply 30 x 20, and 6 x 20, and 30 x 5, and 6 x 5. That’s a snap! We can do the
same method to help us multiply decimals in parts. Let’s explore!

Let’s Think (Slide 4): This problem is asking us to use an area diagram to find the product of 4.2 x 3.5. Just
like we saw with the whole numbers, we can break these decimal numbers apart and multiply those parts
carefully in an area model.

| notice each factor has TWO digits, so I’m going to draw a 2 by 2 area model to start
with (sketch an area model similar to example).

Now | need to break my numbers into expanded form. | know 4.2 has 4 ones and 2
tenths. So | could write it as 4 + 0.2 in expanded form. How could we write 3.5 in
expanded form? It has 3 ones and 5 tenths, so we could write it as 3 + 0.5. Excellent.
Let’s label our area diagram with our expanded factors. Now we have friendly numbers
that we can use to multiply efficiently.

Let’s start with the upper left box. (Point our outline as you talk) | see 4 and 3 are labeled
on the sides of that part, so 4 x 3 is 12. I'll put a 12 in that box (write 12).

118



Look at the upper right box. | see it is labeled with 0.2, and if | look across the area
model, the other side would be 3. Hm, what is 0.2 x 3? | know 3 groups of 2 tenths would
make 6 tenths. So we can put 0.6 in that box.

Nice. Now let’s look at the bottom boxes. On the bottom left | see 4 and 0.5 are being
multiplied. | know 4 x 0.5 is 4 groups of 5 tenths, so that’s 20 tenths or 2.0. Or | could
picture fractions in my head. 4/1 x 5/10 would make 20/10 if I multiply across. 20/10 is
2.0 or 2 wholes. What do we need to multiply in the last box? What would the product
be? We need to multiply 0.2 x 0.5. So, 2/10 x 5/10 = 10/100 or 0.10, or | can think of it as
2 x5 =10, and 10ths x 10ths = 100ths. 10 hundredths is 0.10.

The area model made it so that our multiplication could mostly be done in our heads.
Writing each factor in expanded form, made it so that we were multiplying easier parts of
each number rather than the entire decimal number all at once. We just had to slow down
a little bit when we were multiplying decimal parts to make sure our place value was
accurate. Now all we have left to do is add. Let’s go ahead and add our partial products,
making sure you are adding like units like we’ve practiced in previous lessons. We can
check our answers when you’re finished. (wait and then check/correct as needed) Adding
all four partial products together gives us a sum of 14.70 or 14.7. Nice work!

Let’s Think (Slide 5): Before we jump into practicing, take a look at how another student solved the same
problem. What is the same and what is different about our strategies? Possible Student Answers, Key
Points:

We both used an area model.

We both multiplied parts together and then added.

This student multiplied everything all at once using the algorithm.

We both got the same answer.

Look closely at our partial products and the numbers the other student added. Do you see any evidence of
our partial product strategy in what this student did? Possible Student Answers, Key Points:
e The student added 210 and 1260. The 210 is similar to our 2.10 from multiplying 4.2 x 0.5, and the
1260 is similar to our 12.60 from multiplying 4.2 x 3.

Good observations! The student multiplied 42 x 5 to make
210, and then 42 x 30 to make 1260. We kept our decimals in
place for the area model, but we also see similar partial
products from when we multiplied 4.2 x 0.5 across the
bottom and 4.2 x 3 across the top row of our area diagram.

That’s interesting. Even though the strategies can appear

quite different, both strategies still involve multiplying in parts
and adding those parts together.
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Let’s Try it (Slide 6-7): Now let’s work together to use area diagrams to represent and justify how to find the
product of two decimals. We’ve explored lots of ways to think about decimal multiplication. When we use an
area diagram, we break out decimal numbers up into more manageable pieces to multiply similar to how we
first learned to multiply whole numbers in 3rd and 4th grade. Let’s practice how this looks on some more

problems.
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WARM WELCOME

Today we will use area diagrams
to represent and justify how to
find the product of two decimals.



How did this student find
the product of 36 x 25?

Use an area diagram to find the product
of 4.2 x 3.5.
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Use an area diagram to find the product
of 4.2 x 3.5.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Let’s use area diagrams to represent and justify
how to find the product of two decimals!
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Name G6 U4 Lesson 9 - Let’s Try It

Use an area diagram to find the product of 3 ¢ (9.6).

1. What is 9.6 in expanded form? +

2. Label each side of the area diagram.

3. Multiply each factor to find the partial product. Write the partial product inside each box of
the area diagram.

4. What is the sum of your partial products?

6. Use the area diagram shown here to solve 4.3 ¢ 2.2 = ?
a. Label each side of the area diagram.
b. Multiply to find each partial product.
c. Add each partial product to find the sum.
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Using an area model, find each product.
7. 5.1x2.7

8. 0.8«1.9

9. Show your work for #7 or #8 using a different strategy. How is your new strategy similar to
the area model? How is it different?

BONUS: Use an area diagram to find the product of 0.25 and 1.37.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Eddétion.
© 2023 CityBridge Education. All Rights Reserved.



Name G6 U4 Lesson 9 -Independent Work

1. Use the area diagram to find (3.5) ¢ (2.2). 2. Label an area model to multiply 3.4 x 1.6.
What is the product?

= e e e e

a. Find the area of each region.

b. What is the product?

3. Find 4.2 ¢ 3.7 by drawing an area diagram.

4. How is the strategy shown on the left related to the work shown on the right?
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G6 U4 Lesson 10

Use the partial quotients method and the
place value chart to divide



G6 U4 Lesson 10 - Students will use the partial quotients method and the place value chart to divide
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): In the next few lessons, we’re going to pivot from

talking about decimal multiplication to learning lots about decimal division. Before we get to decimals, today

is going to refresh us on a couple ways we can think about whole number division. It’s likely you’ve seen a lot
of this in 4th and 5th grade, so today is a great chance to refresh and build our skills.

Let’s Talk (Slide 3): In your own words, what would you say is the same or different about multiplication
and division? You don’t need to evaluate the expressions on the slide, but you’re welcome to use them to
help you explain your thinking. Possible Student Answers, Key Points:

e They’re opposites.

e Multiplication is like repeated addition. The bigger the number we’re multiplying by, the more equal
groups we have. Division is like taking away equal groups; we want to know how many of a number
goes into another number.

e 36 times 12 we could think of as 36 groups of 12. Whereas 36 divided by 12 we could think of as how
many groups of 12 fit into 36, or 12 groups of what number fit into 36.

e If we multiply 36 times 12, we’ll get a bigger number than 36. If we divide 36 by 12, we’ll get a smaller
number than 36.

You named some great ideas. Let’s now refresh ourselves on how we can represent division using place value
models and the partial quotients method.

Let’s Think (Slide 4): This question wants us to divide 468 by 2 using a place value model and partial
quotients. As a reminder, the number we’re dividing is called our DIVIDEND (468). The number we’re dividing
by is our divisor (2). The answer we get is our QUOTIENT.

We can think of this problem as wanting us to split 468 into 2 equal
groups. Let’s start by modeling the dividend, since that’s what we’re
going to have to split up. I'll model 4 hundreds with large squares, 6
tens with rods, and 8 ones with small squares. Then I'll draw two
circles/ovals as my groups. Now all we have to do is share everything
evenly.

Let’s start in the biggest place value. | have 4 hundreds. If | share them
between 2 groups, how many should | put in each group? 2! Let’s do
that.

Great, now let’s move onto the tens. | have 6 tens. If | split them between
2 groups, how many should | put in each group? 3! Let’s show that.
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And then what do you think I’'m going to do last? We can split the 8 ones
into 2 groups. So there should be 4 in each group. Let’s show that. So
now | can see we have 2 hundreds, 3 tens, and 4 ones in each group. So
468 divided by 2 is 234. We did it!

We can show what we did using partial quotients, too. To do that, we set up our division
using a fancy thing called a vinculum. You might call it a division bar, and that’s okay. Our
divisor goes outside the bar and our dividend goes inside.

What did we do first in our model? We took the 4 hundred and put 2 hundred in each group.
We show that in our partial quotients method like this (write it out like example shown here)).
We use the top of the division bar to show what went into each group, and then we subtract
beneath our dividend to keep track of what was leftover in our model/dividend.

468 take away the 400 that we shared evenly leaves us with 68 left to put into groups. We
then took our 6 tens or 60, and split it into 2 groups. That meant we had 30 in each group,
so I'll write 30 up above and take away the 60 that we split into groups. We’re left with 8
ones in our dividend. What did we do next? We split the 8 ones into the 2 groups, so we put
4 in each group!

Correct, so I'll take away the 8 we shared and put 4 up top to show that 4 ones went into
each group. Our quotient appears up top above the division bar in parts. That’s why this
method is called partial quotients. So, 200 + 30 + 4, means our quotient is 234.

Depending on how you’ve learned this previously, you may have also seen
your quotient written to the side like this (show or write out an example).
Either way of showing the partial quotients is accurate, so do what you feel
most comfortable with.
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Let’s Think (Slide 5): We just used a model and partial quotients to solve a whole number division problem.
Let’s look at one more example together that has a unique twist.

This wants us to take 468 and divide it into THREE groups. Let’s start with a
model, since we already modeled 468. We can use the same model, but we’ll
need 3 groups this time. Once again, we’ll start with the greatest place value.
But wait...what is the issue we run into if we try to split 4 hundred into 3
groups? Possible Student Answers, Key Points:

® 4 hundreds can’t be split neatly into 3 groups.

e We will have a leftover or extra hundred

You're right. Let’s split up what we can (put 7 hundred in each group). We’re

left with 1 hundred. | can’t split this evenly between 3 groups, so I’'m going to
break this hundred into tens. How many tens can | make with 1 hundred? 10
tens!

Great, let’s cross out this hundred and rewrite it as ten tens rods.
Now, how many tens do we have in all? 16! Let’s share the tens three ways.
Hm, this means we’ll have 5 tens in each group, but | have 1 ten left over.

What do you think I'll need to do, since | can’t split this ten into a group
evenly/fairly? Break it into 10 ones, so it can be split up fairly. Good idea.
Let’s show that. Now we have 18 ones. Can we split 18 ones up evenly? |
think we can! | can put 6 into each group. Let me show that in my model.
How much do we have in each group now? 1 hundred, 5 tens, and 6 ones.
156! We have 156 in each group. So 468 divided into 3 groups is 156.

Let’s think about what this can look like using a partial quotients method. We write 468 inside
our division bar, and 3 outside. We first took 300 and split 100 into each group. I'll write 100 in
our partial quotients, and take away the 300 that we split up. That leaves us with 168. Then we
had 15 tens, so we put 5 tens or 50 in each group. I’ll write 50 in our partial quotients, and take
away the 150 that we split up. That left us with 18. I'll write 6 in our partial quotients, and if |
take away 18 from our dividend, we are left with nothing to split up. Our quotient is 156, which
matches what we showed in our model.

Before we jump into practicing, | want to point out that there are MANY ways to divide using
partial quotients. Just because you divide out in certain parts, doesn’t mean everyone will. For
example, maybe I’'m splitting 468 into 3 groups and | start by putting 100 in each group. That
leaves me with 168 in my dividend. But | think, hm, | know 3 x 40 is 120, so | could put 40 in
each group and take away 120 from my dividend. That leaves me with 48, and | know 3 x 16 is
48. | can put 16 as a partial quotient, and | take away 48 from my dividend. You'll notice | still
ended up with 156 as my quotient, but | worked with different partial quotients.
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Use the relationships you know and what stands out to you to make your partial quotients as efficient as
possible. As a general rule, the bigger the partial quotients you’re able to pull out, the more efficiently you’ll be
able to solve any division problem.

Let’s Try it (Slide 6-7): Now let’s work together to use the partial quotients method and place value charts to
divide. Similar to how we can break apart numbers to help us multiply, we can also break apart our dividends
to help us divide in easier parts. We'll break our dividends up into parts that make sense to use, and then
bring those parts together to arrive at our final quotient. Let’s go!
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WARM WELCOME

Today we will use the partial
quotients method and the place
value chart to divide.



What’s the same or different about
multiplication and division?

36 ¢ 12 36 12

Divide using a place value model and
using partial quotients.

468 2
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Divide using a place value model and
using partial quotients.

468 3

Let’s use the partial quotients method and the
place value chart to divide!
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Name G6 U4 Lesson 10 - Let’s Try It

What is the quotient of 396 divided by 3?
1. Draw a place value model to show 396.

2. Use the three
boxes provided to
show how your
model can be split
into 3 equal
groups.

3. How much is in each group?

4. Solve. 396 ==3 =

5. Use the partial quotients strategy to reflect what you did in your
model.
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Find 916 divided by 4.
6. Draw a place value model to show 916, then split your model into 4 equal groups. Be careful,
you will need to break apart and regroup with this problem.

7. How much is in each group?
8. Solve. 916 ==4 =

9. Use the partial quotients strategy to reflect what you did in your model.

10. Write the division equation that is represented by the model shown below.

11. Show how you could use partial quotients method TWO DIFFERENT WAYS to solve the
division equation.
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Name G6 U4 Lesson 10 - Independent Work

1. Fill in the blanks to complete the division 2. Use any strategy to divide.
equation represented by the place value

model shown here. 1’ 872 - 4_ — 7
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3. Stephanie wants to solve the equation 351 + 3 =? using the place value blocks below. Show
how she can use her diagram to find the quotient.

4. Find the quotient using two different strategies.

637 + ?

7 =
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G6 U4 Lesson 11

Use the long division method to divide



G6 U4 Lesson 11 - Students will use the long division method to divide
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Last time we were together, we refreshed on how
we can use place value models and partial quotients to solve division problems. Today, we’re going to look at
one more common strategy people use to divide. You may have heard of it before; it’s called long division.
Today we’ll see how it is an efficient way to divide, and we’ll explore how it connects to other strategies we’re
familiar with.

Let’s Talk (Slide 3): Take a look at this problem that we solved using partial quotients during our previous
lesson. In your own words, can you walk me through how we used partial quotients to arrive at our
answer? Possible Student Answers, Key Points:

e We thought about splitting 468 into 3 groups. We knew we could take 300 and put 100 in each group,
so we wrote 100 as one partial quotient and subtracted the 300 we split up from our dividend. That left
us with 168. We knew we could take 150 and put 50 in each group. 50 went in our partial quotients,
and we took away the 150 from our dividend. That left us with 18, and 18 split into 3 groups is 6.

e Then we added our partial quotients to get our full quotient. 100 + 50 + 6 is 156.

We could do it differently but this was the fastest way!

Great explanation. Keep that in the back of your mind as we look at the same problem using LONG DIVISION.

Let’s Think (Slide 4): Here we see our partial quotients on the left in orange. We’re going to look at the work
in blue that shows long division, step-by-step. As | clarify what this person did, | want you thinking about any
similarities or differences you notice between our partial quotients method and this person’s long division
method. To start with, the student set up the division so he could perform vertical, up/down, calculations.
Notice any connections between the strategies so far? Long division starts the same way as partial quotients.

Let’s Think (Slide 5): Now let’s look at what the student did next. Next, the student knew that there are 3
groups of 1 that can go into 4. The student wrote 1 above the 4 and subtracted 3 from the 4, leaving 1. Then
he brought down the 6 tens from 468 which leaves 16 (point as you narrate). What connections do you see
now? Possible Student Answers, Key Points:

e We both have 1 in the hundreds place of our quotients.

e The 3 he subtracted from the 4 represents 3 hundred. In the partial quotients method we did the same
thing, but we wrote it out as 300.

e The thinking is similar. In partial quotients, it seems like we’re thinking of the full numbers (300, 100,
etc) but with long division, we’re working more with digits and intentionally putting them in their
corresponding place value as we work (ex. the 1 really means 100, so | put it in the hundreds place of
my quotient)

Let’s Think (Slide 6): Now we have the next thing that this student did. Let’s look closely to understand
what’s happening here. So, there were 16 left (point to 16) and it looks like this student knew that there are 3
groups of 5in 16, so he wrote 5 at the top and subtracted 15 from 16, which left us with a remainder of 1.

Let’s Think (Slide 7): And now, the very last step that the student took! Let’s look closely, he brought down
the 8 ones from 468 and wrote it next to the 1. This made 18. There are 3 groups of 6 in 18, so he wrote 6 at
the top and subtracted 18, leaving 0. Now that we’ve seen each step of his long division, what do you
notice is the same/different? Possible Student Answers, Key Points:
e He got the same answer, but he wrote it all at once instead of in parts. It’s like he was building it step
by step.
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We both started by thinking about the biggest place value first.

e Both show the quotient up top and the dividend on the bottom. As we worked through both methods,
we kept subtracting out the parts we’d already divided so we could keep track of what’s left in our
dividend.

Those are all great things to notice. In partial quotients, we can divide out any “chunks” that make sense to us
until we’re left with nothing in our dividend to split up. And remember in partial quotient we can do it lots of
different ways—-smaller chunks or bigger chunks. But in long division, we work systematically left to right from
digit to digit. We subtract out as large a group as possible in each step. We also don’t write out the full
numbers we’re using, instead relying on the precise place value of each digit to show its value.

Let’s Think (Slide 8): Let’s try this out together. We’re dividing 1875 by 15. This divisor is 2-digits. Let’s start
by looking at what we already know how to do, the partial quotients method! Take a close look at what this
student did with the partial quotients method in green. How did that student get their quotient? Possible
Student Answers, Key Points:
e They thought of splitting 1875 into 15 groups. 15 groups of 100 makes 1500, so they put 100 in their
partial quotients and took away 1500 from the dividend. Then they took out 15 groups of 10 and then
15 groups of 10 again, subtracting 150 from the dividend each time. Then they were left with 75. 15
groups of 5 is 75, so they added 5 to the quotient. Their answer would be 125.

That’s right, in the partial quotient method, they pulled out quotients they knew in a way that made sense to
them. With long division, we’re going to work systematically from left to right. Let’s start.

Our first digit in the dividend is 1. | can’t fit 15 into 1, so I’'m going to start by writing a 0 in
my quotient. I’'m going to make sure | write it above the 1 so that it represents O
thousands, since the 1 represents 1 thousand in this problem. I’ll subtract 0 from 1, which
remains 1. And then I'll bring down my next digit, 8, so it’s next to the 1. Now we’ll think
about 18.

So | have 18 now, let me think...15 groups of what would get me close to 18, or how
many 15s can | fit into 18? 15 groups of 1! That’s right, | can fit 15 into 18 one time! Let’s
write 1 in my quotient directly next to the 0, so that it is neatly in the hundreds place. 15
groups of 1 would be 15, so I'm going to subtract that from the 18 in our dividend. 18 -
15 leaves us with 3, and then we’ll pull down the next digit. We’ll place the 7 next to the
3. Now we’ll think about 37.

Okay, so we’re at 27 and we want to think about how we can use 15 to get close to 37,
it might not fit exactly though! So, 15 groups of what would get me close to 37?7 15
groups of 2! That’s right, 15 groups of 1 would be too small and 15 groups of 3 would
be too big, because that would be 45. 15 groups of 2 gets us as close as possible to
37. Let’s put 2 in our quotient, directly next to the 0 and the 1. So, 15 groups of 2 or
15x2 is 30, so we’ll take that out of our dividend. And, 37 - 30 leaves us with 7. And
we’ll pull down our final digit, 5. So now we’re looking at 75.

150



So, we’ve got 75 left. Let’s think about 15 groups of what gets us to 75 OR how many
times can 15 go into 75, it might not be exact though? 15 groups of 5! Nice! Let’s slide 5
next to the rest of our quotient, and take out the 75 from our dividend. We’re left with O,
so we don’t have any remainder. What'’s our final quotient? 125! That’s right, we see that
from the 0 thousands, 1 hundred, 2 tens, and 5 ones.

Excellent! We just used long division to find our quotient. We didn’t work in whatever
pieces we wanted to, like the partial quotients example did. Instead, we worked one
digit at a time from left to right, placing our digits carefully in our quotient, and then
subtracting from our dividend before moving to the next digit.

Let’s keep practicing so that this new method becomes more familiar over time. Practice
makes perfect.

Let’s Try it (Slide 6-7): Now let’s work together to use the long division method to divide. Remember, when
we use the long division method, we go digit by digit from left to right thinking about how many times our
divisor can go into that digit based on its place value. We want to be extra careful about making sure each
digit we write is in the correct place value. As we get used to this method, we can continue to use models and
partial quotients to double-check our thinking. Let’s go for it!
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WARM WELCOME

Today we will use the long
division method to divide.



In your own words, explain
how we used the partial
quotients method to divide
468 by 3 in our previous
lesson.

Let’s look at the same problem solved
using what is called “long division.”

PARTIAL QUOTIENTS

METHOD LONG DIVISION METHOD

153



Let’s look at the same problem solved
using what is called “long division.”

PARTIAL QUOTIENTS

METHOD LONG DIVISION METHOD

Let’s look at the same problem solved
using what is called “long division.”

PARTIAL QUOTIENTS

METHOD LONG DIVISION METHOD
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Let’s look at the same problem solved
using what is called “long division.”

PARTIAL QUOTIENTS

METHOD LONG DIVISION METHOD

Let’s try long division together.

1875 + 15

IS11875
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Let’s use the long division method to divide!
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Name G6 U4 Lesson 11 - Let’s Try It

Find the quotient of 846 ==3 using long division.

1. How many groups of 3 go into 87 D
3194

2. Record your work with hundreds in the algorithm. D

B

3. Bring down the 4 tens. How many times can 3 go into 24?

4. Record your work with tens in the algorithm, then continue the process
until you’ve divided through each place value in your dividend.

5. 846 ==3 =

6. Kyle solved the same problem using a different strategy. His work is shown below. What do
you notice is the same and what is different about your strategies?
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Think about 672 ==3,
7. Draw a place value model to represent 672.

8. Use the groups 3
groups to show how
you can divide your
model evenly.

9. Use long division to represent the work shown in your model.

372

Use long division to evaluate each expression.

10. 768 ==4 11. 1,812 =12
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Name G6 U4 Lesson 11 - Independent Work

1. Use long division to divide. 2. Determine the quotient. 3. What is the quotient?

. Use long division.
852 =3 1,808 = 4 744 + 12

4. Misha’s teacher asked her to find the quotient of 1875 divided by 5 two different ways. Explain
what is the same and what is different about Misha’s strategies. Which do you prefer, and why?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Eddé8tion.
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G6 U4 Lesson 12

Use long division to divide whole numbers
that result in a quotient with a decimal



G6 U4 Lesson 12 - Students will use long division to divide whole numbers that result in a quotient with
a decimal

Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Last lesson, we were introduced to the long
division algorithm, where we went digit by digit to find our quotient. Today, we’ll continue practicing this
important skill, but we’re going to see problems where we have a remainder that we’ll write as a decimal in
our quotient. We’ll see what that looks like in a moment...

Let’s Talk (Slide 3): Look at the numbers shown here. What do you notice about them? Possible Student
Answers, Key Points:

e Some are whole numbers and some are decimals.

e The second number in each pair just adds on some zeros.

e Even though some have decimals, they are equivalent, for example 72 is the same as 72.0.

Yes, each of these pairs shows two equivalent numbers. Putting a zero after the decimal on a number does
not change the value of that number. This is going to come in handy a bit later today. You’ll see why in a
moment!

Let’s Think (Slide 4): Look here, we’re being asked to use long division for two problems. Since we practiced
this yesterday, help me with the first one (write as students explain or walk students through it if they need
extra help).

So, we’re starting on the left. We see that 5 groups of 1 go into 7, or we can make 5 go into 7
1 time. We can write a 1 in our quotient, then we’ll subtract 5 in the dividend. 7 - 5 is 2. We
bring down our last digit, 0. 5 groups of 4 go into 20. 4 will go in our quotient, and we subtract
20. We end up with 0 in our dividend. The answer is 14. Great. 70 divided by 5 is 14. And, how
did we know we were finished solving? We didn’t have a remainder. We were left with 0!
That’s right, we knew that we were done dividing because we were left with 0, we didn’t have
anything leftover, in other words there was no remainder!

Let’s look at the next problem, it says 72 divided by 5. What do you notice/wonder? Possible Student
Answers, Key Points:

¢ | notice it looks similar to our last one, but with 72 instead of 70.

¢ | wonder if 5 goes into 72.

* | notice 5 doesn’t go into 72 evenly.

Good noticings. | agree, | noticed that we’re dividing 72, which is close to 70 by 5 and we’re thinking that 5
isn’t going to go into 72 evenly. That’s okay, we’re going to see this happen a lot today. Let me show you the
easy way we will approach this issue when we see it.

I’'m going to start the same way we just did. We’re starting on the left side, 5 groups of 1 go
into 7. | put 1 in my quotient, and subtract 5 in my dividend. That leaves me with 2, and then
I’ll pull down my next digit, 2.
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Now we’re working with 22, so 5 groups of 4 go into 22, so I'll write 4 in the quotient and
subtract 20 in the dividend. I’'m left with 2. We could say the answer is 14 remainder 2 (14 R2),
but in 6th grade we want to be able to write our answers in decimal form. So let’s think...

We talked earlier about how we can write 72 as 72.0 and it won’t change the value. So if |
add a decimal and a 0 to my quotient like this, | can keep doing long division. | can now
bring down that 0, so we have 20 in our dividend. 5 groups of 4 make 20. When | annexed
my zero, you'’ll notice | also put a decimal in my quotient so | know that last 4 is 4 TENTHS,
not 4 ones.

Today, if we end up with a remainder, all we need to do is think of an equivalent form of our
dividend. We can put a decimal on it, annex a zero and keep dividing. It’s as simple as that.
Let’s look at one more.

Let’s Think (Slide 5): This question says 3 divided by 4. Hmm, can we even do that? Let’s try. Usually my
bigger number is my dividend, but in this case 4 is my divisor and 3 is my dividend. I'll set up my long division
algorithm accordingly.

| already feel kind of stuck, because 4 cannot go into 3. 3 is smaller than 4. (Write 0 in
quotient, subtract 0 to show a remainder of 3) But | know | can rewrite my dividend as an
equivalent number. That’s right, 3 is the same as 3.0, so let me put a decimal in my dividend
and annex a zero. Don’t forget to put a decimal in your quotient too. Can | keep dividing
now? Yes! Okay, follow along with me.

Let’s bring the 0 down. We have 30 in the dividend. 4 groups of 7 go into 30. So write 7 in
your quotient and subtract 28 from 30. We have a remainder of 2.

Uh-oh. Another remainder? That’s okay! | can annex another 0. 3 is the same as 3.0 or 3.00.
Let’s annex and see if we can keep going. Bring the 0 down. We have 20 in the dividend. 4
groups of 5 go into 20. So write 5 in your quotient and subtract 20 from 20. | think we’re
done! So, 3 divided by 4 is 0.75. In that problem we had to annex zeros a couple times in
order to continue dividing.

And you know what? That makes sense because | know that 3 is the same as 0.75!
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Let’s Try it (Slide 6-7): Now let’s work together to divide whole numbers that result in a quotient with a
decimal. In previous years when we have divided, we’ve thought of any leftovers as a remainder. Today we
saw that we can continue dividing even if our whole numbers don’t divide neatly by thinking of our remainder
as a decimal. Today when we see that we’re “stuck” in our division, we’ll put in a decimal and continue
dividing into the tenths, hundredths, and thousandths places if need be. Are you ready?
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WARM WELCOME
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Today we will use long division to
divide whole numbers that result
in a quotient with a decimal.
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What do you notice
about the numbers
shown here?

72 899 1.2
72.0 899.000 1.20

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Use long division to find each quotient.

570 5M[2
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Let’s think about one more example.
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Let’s use long division to divide whole numbers
that result in a quotient with a decimal!
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Name G6 U4 Lesson 12 - Let’s Try It

Let’s divide 54 ==8,

1. Circle the choice below that shows the correct way to set up the division algorithm.

8[54 EICY

2. The number 8 cannot go into 54 without a remainder. We can
rewrite 54 as 54.00, since it is equivalent. Use long division to
solve.

Let’s divide 1==2,

3. Circle the choice below that shows the correct way to set up the division algorithm.

1Tz 211

4. Use long division to solve.
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5. Samir was trying to find 10==8. His work is shown below. He said he was confused because
he was left with a remainder of 2. He thought he could not solve the problem, because there
were no numbers left in his dividend. Help him finish the problem.

Use long division to determine each quotient.

6. 126 ==4 7. 1 =25

8. Carl said the answer to the question below is 26 R 4. Yasmeen said, “That’s wrong. | got a
decimal for my answer.” Their teacher looked at their papers and said they were both correct.
How is that possible? What answer did Yasmeen have on her paper?
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Name G6 U4 Lesson 12 - Independent Work

1. Use long division to find the value of the 2. Solve using long division.

expression.
42 + 5 158 + 8=__
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3. Use long division to solve each equation. 4. Mikey got stuck showing his work solving
118 =~ 4 = ? because he said he can’t make

4 . 5 — " 4 groups of 2 ones. Look at his work, and
a. * - = explain how he can finish finding the
quotient.

. D+4 =17

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Edd@étion.
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G6 U4 Lesson 13

Divide decimals by whole numbers



G6 U4 Lesson 13 - Students will divide decimals by whole numbers
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Over the past several lessons, we’ve been honing
our division skills. Today’s aim is to divide decimals by whole numbers. This sounds like a new objective, but
think back to our previous lesson. In many of our problems, we had to rewrite our dividend as a decimal, for
example we converted 5 to 5.00 to help us divide. So, in a way, we’ve already seen how we can divide with
decimals and today is an opportunity to dig a little deeper and finetune our decimal division.

Let’s Talk (Slide 3): Speaking of our last lesson, this slide shows a division problem. The person who was
trying to solve it claims they got stuck and they want our help. Take a look at what they’ve done so far.
Describe what you see. Possible Student Answers, Key Points:

e It looks like long division. They know 5 groups of 2 go into 12.

e They wrote the 2 in their quotient, and took away 10 from their dividend.

e They were left with a remainder of 2, and then they got stuck.

Based on what we did in our last lesson, can you think of what they could do next to finish solving and
get a decimal answer? Possible Student Answers, Key Points:

e They could add a decimal to make it 12.0 and 2.0.

e They could write 12 as 12.0, so they can continue dividing.

e 12.0 means the same thing as 12, but it helps us because we can now think about the tenths place.

Excellent. Let’s finish this for them. We annex a zero and put our decimal in to make 12.0.
Bring the 0 down in our dividend, so now we’re thinking of 20. 5 groups of 4 go into 20, so
our 4 goes in the quotient and we subtract 20 in the dividend. Our quotient is 2.4! Let’s
pause here. When turned 12 into 12.0 to help us finish this problem, we made a decimal
number. Did our process change? Did we have to change how we approached our long
division? Possible Student Answers, Key Points:

® No, it’s the same steps, just with a new place value!

® \WWhen we made 12 into the decimal 12.0, we just kept doing the long division steps we’re
used to. The math didn’t change; we just thought of our dividend a bit differently.

Aha! So dividing a decimal by a whole number, really isn’t any different than dividing with all whole numbers.
We just have to keep a slightly closer eye on our place value and the placement of our decimal. Let’s look at a
problem together so | can prove it to you.

Let’s Think (Slide 4): This slide wants us to divide 49.8 by 4 using a model and then long division. Let’s start
with the model. This model doesn’t use squares and rods like we’ve seen. It just uses different colored discs
or circles in each place value. It’s just a little simpler to look at.

The model shows 4 tens, 9 ones, and 8 tenths. That’s 49.8. They want us
to split this up evenly into 4 groups, which they show here in rows. Let’s
start in the biggest place value. Can | split 4 tens up evenly? Yes, put 7 in
each group! (Model as you narrate. If you have colored chips or counters,
that would work even better than drawing a model, because you can
physically manipulate the counters.) Okay, we have 4 tens in each group.
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Now let’s look at the tens. How could | split up 9 tens? Put 2 in each group!
When | put 2 in each group, | will have 1 left over. | can’t share that evenly
into 4 groups. I'll need to break it apart or regroup it into 10 tenths. Let’s
show that.

Now how many tenths do we have in all? 18! Sharing those evenly means
that each group gets 4 (put 4 in each group). Now | have 2 tenths left over,
because | can’t split them into 4 groups. What do you think I'll need to do
with those 2 tenths? Regroup them or break them apart! That’s right, we
have to take our two tenths and break them into hundredths.

Let’s break up 2 tenths. Each tenth can be broken up into 10 hundredths. So
2 tenths can be regrouped into 20 hundredths. Now we we can split those
into our 4 groups. How many can | put in each group? 4 groups of 5 makes
20.

So how much was in each group? | see 1 ten, 2 ones, 4 tenths, and 5
hundredths. That’s 12.45. We just divided decimals using a model.

Now let’s think about how we can use the same ideas to solve the same problem with long
division. Do you think we’ll get the same answer if we use long division? Let’s give it a shot.
I’ll get us started. Be ready to help me along. 4 groups of 1 go into 4, so I’ll put a 1 in our
quotient and subtract 4 in the dividend. We saw this step in our model when we put 1 in
each group and were left with no more hundreds. Now, we dropped down the 9 and we have

| know | can make 4 groups of 2 with 9. We saw this in our model when we put 2 ones in
each group and had 1 one left over in our chart. I'll put a 2 in our quotient, then take away 8
from our dividend. We have 1 left, just like when we modeled. Bring down the 8, so that we
can keep going. Okay now we have 18.
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So, 4 groups of 4 can go into 18. Let’s put a 4 in our quotient and subtract 16 in our dividend.
And look, we saw this in our model when we regrouped the extra 1 to make 1 tenth. That left
us with the 18 tenths that we split into 4 groups. After we put 4 in each group, we were left
with 2 extra tenths. So since we’re left with just 2, it can feel like we’re done or we’re stuck.

But we know that we can annex a zero to keep going. This is like when we regrouped those 2
leftover tenths to make 20 hundredths. Look, when we annexed the zero in our long division
and dropped it down, we make a 20. And, 4 groups of 5 make 20, so our 5 goes into the
hundredths place in our quotient. We have zero left so we’re done! So 49.8 divided by 4 is
12.45.

We just used long division and arrived at the same answer!

How were our two strategies to divide decimals the same or different? Possible Student Answers, Key
Points:
e We got the same answer. They both show splitting 49.8 into 4 equal groups.
e The model involved us having to physically regroup. We could actually see the splitting. It took a little
longer.
e The long division is more efficient, but requires us to be extra careful with our decimal placement and
place value.

Those are all wonderful reflections on our two strategies! You might prefer one strategy more than the other.
You also might find that you prefer a different strategy depending on the problem you’re given. As we work
more, you're welcome to use the strategy that works best for you at the moment.

Let’s Try it (Slide 5-6): Now let’s work together to divide decimals by whole numbers. Our work will look just
the same as when we divide with whole numbers, we just need to pay close attention to the decimal in our

dividend and quotient. We can use models or long division to show our thinking today. We’ll work carefully to
ensure that the digits in our quotient are in the correct place value when all is said and done. You can do this!
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Today we will divide decimals
by whole numbers.
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Help! I’'m stuck! How
can | finish my work?
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Divide 49.8 by 4. Use a model and use
long division.
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Let’s divide decimals by whole numbers!
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Name G6 U4 Lesson 13 - Let’s Try It

Consider the equation 72.4 == 5=?

1. Draw a place value model to
show 72.4.

2. Split the tens evenly into the
5 groups. Regroup any
remaining tens into the ones
place.

3. Split the ones evenly into the
5 groups. Regroup any
remaining ones into the
tenths place.

4. Split the tenths evenly into
the 5 groups. Regroup any remaining tenths into the hundredths place.

5. Split the hundredths evenly into 5 groups.

6. How much is in each group?
tens
ones
tenths
hundredths

7. Solve. 72.4 == 5 =

8. Use long division to show how you can arrive at the same

5|72 4
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Use any strategy to divide.

9. 0.8 ==5 10. 46.5 ==3

11.Use any strategy to find 72 divided by 3. Then use any strategy to find 7.2 divided by 3.
What do you notice about your work?
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Name G6 U4 Lesson 13 - Independent Work

1. Use long division to find the value of the 2. Solve using long division.

expression.
37.5 - 3 0.6 ~ 4 =

3. Matthew and Dejanae are trying to find 1 — 4. Matthew said he will rewrite the problem as 1.0 + 4.
Dejanae said she will rewrite the problem as 1.00 + 4. Whose strategy do you agree with? What is the
quotient?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Eddé8tion.
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G6 U4 Lesson 14

Divide decimals by decimal divisors



G6 U4 Lesson 14 - Students will divide with decimal divisors
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): We've been working on division with decimals for
the past several days, and we’ve arrived at our final lesson. We've already learned how to divide whole
numbers, we saw what happens when we have decimal quotients, we explored dividing a decimal by a whole
number, and today we will see how to tackle problems that involve a decimal divisor. Let’s begin.

Let’s Talk (Slide 3): Take a peek at the two division problems on this slide. Without trying to solve them,
what do you notice? What do you wonder? Possible Student Answers, Key Points:
e | notice they involve the same digits. | notice they’re set up as if we’d use long division. | notice some
decimal numbers and some whole numbers.
e | wonder if they’re the same problem. | wonder what the quotient would be.

Those are all great ideas. | want you to picture in your mind for a moment. Can you picture a model of 24.8?
I’m picturing 2 tens, 4 ones, 8 hundredths, right? Now, can you picture dividing that or splitting it into 4 equal
groups? Sure! We've been doing that for the past couple lessons. We could take our pieces and split them
evenly into 4 groups, regrouping if necessary.

Now. Picture the problem on the right. Can you picture a model of 2.48 in your mind? I’m picturing 2 wholes,
4 tenths, 8 hundredths. See it? Now, what if | told you to split it into...0.4 groups. Can you picture that? Not

really right? It’s hard to think about 4 tenths of a group. What would that look like? How would | share things
in 0.4 of a group-that’s not even a whole group? It’s difficult to think about divisors as decimals because it’s
hard to imagine groups that aren’t whole numbers.

Well don’t worry! Today, when we see divisors that are decimals, we’re going to REWRITE our division to
make it easier to think about and solve. Let me show you what | mean.

Let’s Think (Slide 4): Think back to 3rd, 4th, and 5th grade for a second. If | gave you a fraction, like ¥z (write
72), and | multiplied the numerator and denominator by the same number...let’s say 10 (show that like in
example). What happens? We’d get 10/20! We’d get an equivalent fraction!

(NQOTE: If students don’t mention that the fractions are equivalent, consider drawing a
picture of ¥2 and of 10/20 using the same-sized bar to emphasize that the pieces look
different, but they are still equivalent values.)

We can use this thinking to help make tricky-seeming division problems, much more
manageable. Let’s look at a few division problems and rewrite them to make them easier to
solve..

Read this problem with me, 48.84 divided by 0.4. A problem like 48.84 divided by 0.4 can seem
hard to grasp at first. 48.84...split into 0.4 groups...hmm, not the simplest problem to think about
because the divisor is not a whole number of groups. But, we can fix that. If | think of 48.84
divided by 0.4 as a fraction, it would look like this (write it).

If | multiply both numbers by 10, each digit in my numerator and each digit in my
denominator will shift over to the next place value up (show this). Look! This
division expression is equivalent just like ¥2 and 2/10, but now | can think of my
problem as 488.4 divided by 4, or 488.4 divided into 4 groups. That’s much
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easier to wrap my head around. Notice, | chose to multiply by 10, because | saw that if the 4 in my divisor
shifted up one place value, it’d be a nice easy whole number.

Look at the next example. It wants us to divide 52.7 by 0.63. Once again, this is not the easiest division
problem to think about as is. If | can make the denominator, 0.63, into a whole number like 63, then we can
much more efficiently tackle this problem.

Let’s write our division as a fraction (write 52.7/0.63). If | multiplied both numbers by
10, | get 527 over 6.3. That’s not helpful because my divisor is still a decimal, 6.3,
which means it’s still hard to imagine our groups. | need to shift each digit TWO
place values in this problem. So | need to actually multiply each number by 100
(cross out the x10 example, write out the x100 example as shown). Now we have a
whole number for our divisor. We could simply divide 5270 by 63.

Look at the next example. Yikes! The divisor is a decimal, 0.005. Let’s rewrite this as
an easier problem. What does this equation look like as a fraction? 9/0.005! Nice. If
we want to make that divisor a whole number, we’re going to have to shift
everything over 3 place values. What do you think | can multiply by to shift our digits
3 place values? 1000/1000! Let’s do it! Now our equivalent division expression
reads 9,000 divided by 5. Much easier!

Try the last one here. Don’t evaluate it, just rewrite it as an easier, equivalent
division expression. (Give student time to work). Great. We multiplied both numbers
by 10. Each digit shifted up one place value, and we ended up with an equivalent
division expression of 24 divided by 12.

Now, in your own words, how could you describe what we just did in each expression and why we did
it? Possible Student Answers, Key Points:
e We wanted to make easier division expressions that were equivalent to the original ones. To do that,
we wanted to get a whole number divisor.
e We used powers of 10 (10, 100, 1000) to help us. We multiplied each number by the same power of 10
so that the divisor became a whole number.
e Then we wrote an equivalent division expression that would be simpler to solve.

Let’s Think (Slide 5): Let’s try one more together. This time, we’ll actually do the division.
This question wants us to divide 9.248 by 3.4. Our divisor is not a whole number, so we’ll want to rewrite this

to make our lives easier. How can | rewrite this? We can multiply by 10/10 so that our divisor becomes 34.
Our dividend’s digits would shift up to become 92.48.

So our rewritten division equation is now 92.48 divided by 34 equals something.
Let’s set up our division algorithm so we can do our vertical calculations.
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Now wait, one thing | notice is that this divisor is not a number that | know in my head super
well. So, let’s list out some multiples of 34 using repeated addition so that we can use them
as we go through our long division. (Write out a list repeatedly adding 34. As you go, label
each new multiple with how many 34s it represents. See example.) This feels a little tedious,
but when we have a divisor that we don’t know multiples of by heart, it will save us time in
the long run.

Okay, so | need to think...34 groups of what goes into 927 Or how many 34s can go
into 92. Look at our list. | see 2 groups of 34 can go into 92 without going over. So,
we’ll write 2 in our quotient, and take away 68 in our dividend. Now remember, we have
to make sure that we write the decimal up in our quotient to make sure we don’t lose
track.

We can now think about 244. 34 groups of what goes into 2447 Or, another way to
think of that is, how many 34s can go into 2447 7! This is why doing our multiples of 24
can be helpful! Yeah, 7! We’ll put 7 in our quotient, and subtract 238 in our dividend.

Once we bring down our 8, all we have left to worry about dividing from is 68. Can you
help me finish? So, 34 goes into 68 two times. | can see that from our list. So we write
2 in the quotient and when we subtract 68 in the dividend, we have nothing left. Our
quotient is 2.72! Great work! As you can probably tell, the long division today is no
different than we’ve been doing the past several lessons. Our main job today will be to
carefully rewrite any tricky division expressions that have decimal divisors into
equivalent division expressions with whole number divisors. Once that’s handled, we
can start on our long division steps easily.

Let’s Try it (Slide 6-7): Now let’s work together to divide with decimal divisors. When we have a decimal
divisor, we will write an equivalent division expression by adjusting the place value of the digits in the dividend
and the divisor to make a whole-number divisor. We will multiply by powers of 10 to do this in a snap. This
makes thinking about splitting into groups much easier. Let’s carefully rewrite our division problems to make
our math more manageable. Let’s keep at it!
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Today we will divide with
decimal divisors.
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What do you notice? What do you wonder?

VLK 0.41Z U3
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Let’s rewrite some division equations to
make them easier to think about.

48.84 04

9 0.005

2.4 1.2
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Let’s try dividing now!

9248 34
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Let’s divide with decimal divisors!
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Name G6 U4 Lesson 14 - Let’s Try It

1. Which equation is equivalent 3 + 0.12?
a. 3+ 12
b. 3+ 1.2
c. 300 = 0.12
d. 300 = 12

2. Which equation is equivalent 9.6 + 0.04?

a. 96 = 0.04
b. 960 =+ 4
c. 960 + 0.4
d. 9.6 ~ 4

3. Consider the expression 3.6 + 0.08. Create an equivalent expression with 8 as the divisor.

=~ 8

4. Consider the expression 4.8 + 0.2. Create an equivalent expression with 8 as the divisor.

-~ 2

Consider the expression 34.8 + 1.2.
5. Write an equivalent expression that will help make long division easier.

6. Solve the equivalent expression using the division algorithm.
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Determine each quotient.

7. 36.27 = 0.03 8. 39.78 =+ 0.3 9. 12 =+ 0.004

10. A school is organizing a 6.2 kilometer charity race. They want a race volunteer stationed every
0.8 kilometers along the course. How many volunteers will they need to cover the entire distance
of the race?
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Name G6 U4 Lesson 14 - Independent Work

1. Find each quotient. 2. Determine the quotient of each expression.
5.04 -7
3+0.15
0.504 - 0.7
1.8 + 0.004

What do you notice about the quotients?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Ed@6ation.
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3. Trevor was trying to find 0.2 + 0.4. He rewrote
the problem to make an equivalent problem, but
got stuck because he thought 4 cannot go into 2.
Finish his work to show how he could arrive at his
answer.

4. Maddie is making puppets. She uses 24.3
feet of yarn to make each puppet’s hair. If
Maddie has 194.4 feet of yarn in all, how many
puppets can Maddie make hair for?
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G6 U4 Lesson 15

Find the greatest common factor of two
numbers



G6 U4 Lesson 15 - Students will find the greatest common factor of two numbers.
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): We've been working with decimals for the past
several lessons. Today we’re switching gears to start thinking about factors and multiples, specifically greatest
common factors and least common multiples. Today, we’ll focus on finding the greatest common factor of
two numbers. Before we do that...

Let’s Talk (Slide 3): Take a look at the fraction pairs you see here. Take a second and then tell me: Do you
notice anything? What stands out to you? Possible Student Answers, Key Points:

e The fractions all look different.

e The fractions all have different numerators and denominators.

e Each color shows equivalent fractions.

e The colors show a fraction and then another fraction in simplest form.

Great noticings! Although we won’t be working directly with fractions today, you’ve likely already thought
about common factors when you simplified fractions in 5th grade. For example, if | gave you the fraction 4/6
and asked for it in simplest form, you would probably pause and think “Hmm, is there a number or FACTOR
that goes into both 4 and 6 that | can divide or FACTOR out of each?” Can you think of one? 2! Yeah, 2 is a
factor that goes into 4 and 6. In fact, it’s the greatest common factor! If we simplify 4/6 by dividing both the
numerator and denominator by 2, we end up with an equivalent fraction of 2.

And we do the same thing with simplifying 3/30. We can look for a common factor. So, is there a number or
FACTOR that goes into both 3 and 30? Yes, 3! Very good so when we divide both the numerator and
denominator by 3, we get 1/10!

And finally, let’s look at 6/12. There are a few common factors here but we want to greatest common factor.
We know that 2 and 3 both go into 6 and 12 but 6 is also a common factor. So if we divide the numerator and
the denominator by 6 we get 12!

Nice! It looks like you’ve already experienced finding the greatest common factor without even knowing it.
We’ll use similar thinking as we tackle today’s problems. Let’s dive in.

Let’s Think (Slide 4): Today, our goal will be to look at two numbers and determine what their greatest
common factor is. Be aware, sometimes mathematicians abbreviate “greatest common factor” and just say
GCF. Ouir first pair of numbers is 36 and 48. The question asks what is the greatest common factor.
Hmm...do you know any factors of 36 and 48 off the top of your head? Possible Student Answers, Key
Points:

e 212, 4...

e They both have 12 in common.

e Note: Often students own certain factor relationships fluently. This is helpful in the long run, but we
want to make sure they have a systematic way to find the GCF for number pairs that might not
automatically come to them. If the student jumps quickly to the correct GCF, do not confirm the
answer and instead say something like “Hm, you think it’'s 12. Let’s see if we can be 100% certain by
showing all our thinking...”

We know that mathematicians are systematic, they do this carefully and efficiently. So, in order to find the
GREATEST common factor, we have to first find all the COMMON factors. In order to find the COMMON
factors, we have to find all the factors of each number. It is helpful to do this in an organized list or a table so
that we don’t accidentally forget factors.
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Let’s make a t-chart to show the factors for 36 (complete table as you narrate). | know 1 x
36 is 36, so | can start by putting 1 and 36 in my organized chart. | know 2 goes into 36
because 36 is an even number. Hm, 2 times what gives me 36?7 How could | figure that out
if it’s not a fact | know by heart? You could divide 36 by 2 on your paper! You could skip
count by 2s until you get to 36. Yes! We have several strategies to find missing factors, so
do what works best for you in the moment. So 2 and 18 are factors. 3 and 12 are factors,
because 3 x 12 is 36. | know 4 x 9 is 36, so 4 and 9 are factors. Is 5 a factor of 36? No,
nothing times 5 will make 36. So then | think our last factor pair is 6 x 6, so let’s add those
factors to our chart.

We now have all the factors of 36. Now let’s do the same thing for 48. Let’s go nhumber by number
systematically to make sure we’re catching all of our factors. (Complete t-chart with help from students

starting with 1 and 48).

Now that we have all the factors listed out, we just have to look carefully
for all the factors they have in common to help us find the GREATEST
COMMON FACTOR. Let’s be systematic again, so we don’t miss
anything. Let’s go factor-by-factor and highlight or circle any that they
have in common. Do they both 1 as a factor? Yes! Do they both have 2
as a factor? Yes! Do they both have 3 as a factor? Yes! Do they both
have 4 as a factor? Yes! Do they both have 6 as a factor? Yes! | don’t
see 7 on either list, so that’s not a factor of either number. What about
87 Hm, that’s a factor of 48 but not 36. (Keep going until you’ve
checked every factor with the student). So our common factors are 1, 2,
3, 4, 6, and 12. Based on that, what do you think the GREATEST
common factor is? 36! Nice! We found all the factors of each number,
highlighted each COMMON factor, and then we were able to quickly
spot the greatest common factor or GCF.

Let’s try another one (create t-chart while narrating). The next one wants
us to find the GCF of 21 and 20. Let’s start by finding all the factors. |
know 1 x 21 makes 21, so 1 and 21 are easy first factors. Can you think
of any other factors that make 21?7 3 and 7! Yeah, 3 and 7. And that’s it
for factors of 21. 2 would not work, 4 doesn’t go into 21, 5 doesn’t go
into 21...there are no more factors. Make a t-chart and see if you can
find all the factors of 20 and then we can check our factor list. Now we
see all our factors.

Okay, we listed all of our factors, now let’s look carefully to find which
factors do they have in common. It looks like only 1 (highlight or circle).
So if the only factor they have in common is 1, what do you think the
GREATEST common factor is? 1! Correct! Sometimes the greatest
common factor of two numbers will just be 1, and that’s totally fine. This
happens when the two numbers have no other common factors.
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Let’s try our last one. We’re going to find the GCF of 12 and 24. If you feel comfortable, go ahead and make
your list of factors for 12 and another list of factors for 24. We’ll check our t-charts when you’re ready. (Let
student work on t-charts, supporting as necessary, then compare with correct work)

These are all the possible factors of 12 and 24. What are the COMMON
factors you see? 1, 2, 3, 4, 6, 12. So based on that list, what would you say
the GREATEST common factor is? 12. Correct! The biggest number that can
go into 12 and 24 is 12. Sometimes our GCF is actually one of our numbers.
This happens when one of the two numbers is a factor of the other. What
would you say to somebody who said 24 was the GCF because it’s the
biggest factor in our t-charts? Possible Student Answers, Key Points:

e 24 is a factor, but it’'s not a common factor of 12 and 24.

e 24 does not go into 12. It is only a factor of 24.

So today when we were asked to find the GCF what did we do each time? Possible Student Answers,
Key Points:
e We made an organized list/chart of every factor for each number. Then we identified which factors the
numbers had in common. From there, we selected the greatest of those common factors. That’s the
greatest common factor, or GCF.

And we saw that a GCF is sometimes just a regular old factor, but sometimes can be 1 if the numbers have
nothing else in common AND it can be one of the numbers if one of the numbers is a factor of the other. We’'ll
want to keep a careful eye out for similar examples as we work more.

Let’s Try it (Slide 4): Now let’s work together to find the greatest common factor of two numbers. We’'ll want
to make sure we are finding all the factors of each number in an organized way, identifying which factors our
numbers have in common, and then carefully identifying the greatest common factor.

NOTE: Some students may be familiar with “factor rainbows” from earlier
grades (see first example below). This is a valid way to find factors, but is
limiting. It can quickly get messy (see second example) if students don’t have
enough space and requires students to predict how many factors they’re going
to have in a given number. The t-chart is a more flexible way to build out factor
pairs, so encourage students to use them rather than rainbows.
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Today we will find the greatest
common factor of two numbers.
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What do you notice about the fractions?
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36 and 48

What is the greatest common factor of

each number pair?

21 and 20

12 and 24
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Let’s find the greatest common factor of two
numbers!
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Name G6 U4 Lesson 15 - Let’s Try It

Let’s find the greatest common factor of 32 and 40.

1. Make a list or a table to show all the factors of 32.

2. Make a list or a table to show all the factors of 40.

3. What factors do 32 and 40 have in common?

4. Which of the common factors is the GREATEST common factor?

Let’s find the greatest common factor of 18 and 36.

5. List all the common factors.

6. Which common factor is the GCF?

7. What is the greatest common factor of 13 and 14?
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8. Find the GCF of 100 and 72.

Do you AGREE or DISAGREE with each student below (#9 - 11)? Justify your reasoning.

9. Veronica said that the greatest common factor of 14 and 28 is 7.

10. Darius said that there is not a GCF for the numbers 4 and 15.

11. Arielle said that the GCF of two numbers can never be one of the two numbers.

BONUS QUESTION: Determine the GCF of 30, 42, and 72.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Ed@détion.
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Name G6 U4 Lesson 15 - Independent Work

1. Find all the factors of 24 and 16. Then, identify | 2. Norah said the greatest common factor of 50
the greatest common factor. and 10 is 5. Do you agree or disagree? Explain.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Ed@d#tion.
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3. Find the GCF of each pair of numbers.

15and 17

9 and 27

3. What is the greatest common factor of 48 and
60? Show your reasoning.

4. Choose the statement that is true.

The GCF of 4 and 8 is 2.
The GCF of 12 and 30 is 12.
The GCF of 45 and 60 is 15.
The GCF of 24 and 64 is 4.

oowp
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G6 U4 Lesson 16

Find the least common multiple of two
numbers



G6 U4 Lesson 16 - Students will find the least common multiple of two numbers.
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): In our last lesson, we explored how to find the
greatest common factor (GCF) of two numbers. We’'ll see a little of that in today’s work, but we’re shifting our
focus to think about the LEAST COMMON MULTIPLE (LCM) of two numbers. Ready to get started?

Let’s Talk (Slide 3): Take a look at the list of numbers you see in front of you. Think for a moment, and then
tell me: What do you notice? What do you wonder about these lists? Possible Student Answers, Key
Points:
e The numbers get bigger. It looks like skip counting.
e [t reminds me of multiplication. Like 2 x1=2,and2x2 =4,and 2 x 3 = 6, and so on...
e Unlike yesterday when we were finding factors, these lists never end...they could keep going and
going and going!

Nice work! Each of these is a list of multiples. A multiple is the product of one number multiplied by another
number. So multiples of 2 would be 2 x 1, 2 x 2, 2 x 3, and so on. Multiples of 5 would be 5x1,5x2,5x 3,
and so on. Multiple...multiplied...they kind of sound the same. What multiples of 9 do we see here? 9, 18, 27,
36, 45, 54!

So yesterday we found factors of our numbers and looked for the GREATEST common factor. Today, our goal
will be to find multiples of our numbers and look for the LEAST common multiple. Just like yesterday, we’ll
want to work systematically and carefully to make sure we don’t miss any multiples. Let’s give it a shot.

Let’s Think (Slide 4): We're going to find the least common multiple, or LCM, of a few number pairs. Let’s
start by finding the LCM of 8 and 10. In order to find the LEAST common multiple, we have to find the
common multiples. In order to find the COMMON multiples, we have to find the multiples of each number.
Let’s do that. We could keep listing multiples forever, so | like to start by listing out the first 10 multiples or so.

Help me list out the multiples of 8. | know 8 x 1 is 8 (write
multiples in a neat list as you go). 8 x 2 is 16. 8 x 3 is 24.
(Continue and stop at 80) Here are the first 10 multiples of 8.

Let’s list the first 10 multiples of 10. Help me out. Notice that I'm
writing them directly underneath, this will help me when I’'m
going back to find the least common multiple.

Multiples are different from factors, we see, but at this point we
want to look for COMMON multiples just like we looked for
common factors. Do you see any multiples that are in common?
Yes, | notice 40 and 80! (highlight both) They are both common
multiples. Which of these is the LEAST common multiple? 40,
because it’s less than 80! Correct, we would say the least
common multiple, or LCM, of 8 and 10 is 40. It is the smallest
multiple that both 8 and 10 share, or we can think of it as the
smallest number that 8 and 10 both go into evenly.
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Let’s take a look at the second set of numbers. We want to find the least common multiple of 3 and 5. Let’s
list out the first 10 multiples of 3 and the first 10 multiples of 5.

You take a minute to do that and then we can compare our
multiples. (Give time for students to list out multiples, then
cross-check and correct as needed) Great, so here are our first 10
multiples of each number.

| see some common multiples. | see 15 is a multiple of both
numbers AND 30 is a multiple of both numbers. So what is our
LEAST common multiple? 15! Why isn’t it 30?7 30 is bigger than 15,
and we’re looking for the smallest multiple of both numbers!

You’re doing great. Let’s try one more. This last one is asking us for the least common multiple of 4 and 8.

I’m going to start showing my work to you for this one, and | want you to stop me if you
see me do anything incorrect. (Start modeling t-charts as if you’re finding the GCF
instead of the LCM. List out the factors of each number. Find the greatest of the
common factors. Wait for the student to stop you at any point in this process.) Oh wow,
my mistake! | was finding the greatest common factor when the question wanted
me to find the least common multiple. What’s the difference again?

Possible Student Answers, Key Points:
e The greatest common factor is the biggest number that goes into both numbers, so you look for all the
factors and find the greatest one that both numbers share.
e The least common multiple requires you to find the smallest number that both numbers can go into, so
we list out the multiples of both numbers and select the least common multiple.

e When you’re thinking about multiples you’re multiplying, when you’re thinking about factors you’re sort
of dividing.

You’'re right. Let’s do that. Go ahead and list out your multiples of 4 and 8. We’ll check our
work together when you finish. (Allow student time to work, then compare and correct as
needed) Excellent, you listed out the first 10 multiples of each. | bet you already know the
least common multiple. But | want to show you something really quick. (Write out list as you
narrate) When | was listing out my multiples, | started with 4. Then 8...then | stopped,
because | realized something. What do you think | realized?
Possible Student Answers, Key Points:
e You went 4, then 8...and realized that 8 was obviously going to be a factor of 8, so you stopped there.
e You didn’t really need to list out all the factors, because you found a common factor quickly.

Yeah, sometimes the common factors show up quickly, so you might not always need to make a long list. |
also want to point out here that sometimes our LCM actually is one of our numbers. In this case, the LCM of 4
and 8 was actually 8. Nice work wrapping up these three questions. In your own words, share with me how
you go about finding the LCM of two numbers. Possible Student Answers, Key Points:

e You list out multiples of both numbers.

e Once you have your lists, look for multiples they have in common.

e The smallest of those will be your least common multiple. It’s the smallest number that both of your

numbers goes into or the smallest number that is a multiple of both numbers.
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We’ve been listing out 10 multiples, which is a good rule of thumb, but can you think of a situation where
listing out 10 multiples might not be as helpful? Possible Student Answers, Key Points:
e If you notice a common multiple quickly. Like | know with 2 and 4, that 4 is going to be a common
multiple. | don’t need to list out 10 multiples in that case
e Maybe you have numbers that don’t have a common multiple within the first 10 multiples. Like 17 and
30. You might have to keep going past 10 multiples.

Excellent thinking. Keep that in mind as we move into the next part of our lesson. And one other thing to
consider...just like | did, sometimes people get the greatest common factor and least common multiple mixed
up, and they will mistakenly look for the GREATEST common multiple. Think about our last example. Why
would finding the GREATEST common multiple not make sense? Possible Student Answers, Key Points:
e The multiples just keep going on forever, so we’d never find the greatest one.
e We would have to keep going and going. There are an infinite number of multiples.

Let’s Try it (Slide 5-6): Now let’s work together to find the least common multiple of two numbers. As we
work, let’'s make sure we are carefully skip-counting or multiplying to create our list of multiples. Once we
identify the multiples our numbers have in common, we’ll simply select the LEAST common multiple from that

set. Let’s go!
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What do you notice or wonder about the lists
below?

2: 2,4,6,8,10, 12...
5: 5,10, 15, 20, 25, 30...
9, 18, 27, 36, 45, 54...
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What is the least common multiple of each
number pair?

8 and 10 3and 5 4 and 8
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Let’s find the least common multiple of two
numbers!
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Name G6 U4 Lesson 16 - Let’s Try It

Let’s think about the numbers 4 and 8.

1. Write the first 10 multiples of 4.

2. Write the first 10 multiples of 8.

3. What common multiples appear in your lists?

4. What is the least common multiple (LCM) of 4 and 8.

5. What is the greatest common factor of 4 and 87?

Let’s think about the numbers 11 and 6.
6. Write the first 10 multiples of 11.

7. Write the first 10 multiples of 6.

8. What common multiples appear in your lists?

9. What is the LCM of 11 and 6?

10. What is the GCF of 11 and 67
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Determine the LCM of each number pair below.

11. 12 and 10
12. 2 and 6
13. 5and7

14. Derrick said the least common multiple of 12 and 6 is 6. Explain Derrick’s error and include
the correct LCM in your response.

BONUS: What is the LCM of 2, 5, and 8?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Ed@8ation.
© 2023 CityBridge Education. All Rights Reserved.



Name

G6 U4 Lesson 14 - Independent Work

1. List the multiples of each number. Circle the
common multiples and then put a box around the
least common multiple.

6:

8:

a. What is the least common multiple of 8 and
12? Show how you know.

b. What is the least common multiple of 4 and
9? Show how you know.

c. What is the least common multiple of 7 and
14?7 Show how you know?

3. Think about the numbers 9 and 15.

a. What is the LCM of 9 and 15?

b. What is the GCF of 9 and 15?

4. Think about Question #3. In your own words,
explain the difference between what is meant by
the LCM and what is meant by the GCF.
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G6 U4 Lesson 17

Solve word problems using common
multiples and common factors



G6 U4 Lesson 17 - Students will solve word problems using common multiples and common factors.
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): In previous lessons, we’ve been exploring finding
the greatest common factor and the least common multiple of two numbers. Today we’re going to see how
thinking about factors and multiples can help us solve real-life problems.

Let’s Talk (Slide 3): Let’s start by considering what we already know. In your own words, what is the same
or different about finding the LCM and the GCF of, say, the numbers 8 and 6. Possible Student Answers,
Key Points:

e They’re similar in that we want to be organized. They’re similar in that we look for what our numbers
have in common.

e They’re different because when we find common multiples, we’re looking for a number that both of our
numbers can multiply to get or that both of our numbers go into evenly. We can use skip-counting to
list them out.

e They’re different because when we find common factors, we’re looking for numbers that we can
multiply to make our numbers. We can list our factors in a t-chart to help us organize our thinking.

Great, so as we look at story problems today, keep these differences in mind. The story problem won’t always
tell us if it’s a GCF or an LCM problem. We’re going to have to think about what we know. If we have a story
that involves splitting things into equal groups, that will likely involve common factors. Whereas if we have a
problem that involves extending a pattern or thinking about multiple groups, that will likely involve common
multiples.

Let’s Think (Slide 4): Let’s see what this looks like in action. Listen while | read the first problem. It says
“There are 20 adults and 24 children going to the amusement park. They want to form identical groups.” Let’s
picture that (If possible, have objects like counters or cubes to represent the adults and the children. This will
be better than a drawing because it will be easier to form and reform groups.)

The first part of the question says, “Each group must be made up of the same number of adults and children.
What is the greatest number of groups that can be made?” In your own words, what is this problem about?
Possible Student Answers, Key Points:
e |[t’s like a field trip and they want to put the people into chaperone groups that are the same size with
same number of adults and kids. They want to have the most groups possible; they don’t want like
one big group, maybe so that they can spread out.

Yeah. So one option that probably won’t work would be to stay in one big group
like we see here with 20 adults and 24 kids. (Move objects or redraw image as you
narrate) | wonder if we could split them into 2 equal groups?

We have 20 adults, so 2 groups would mean 10 adults in each group. We have 24
children, so 2 groups would mean 12 children in each group. That worked! Which

option is better for them right now? 2 groups, because they want the most groups
possible!
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Great. So what if we kept going, do you think 3 groups would work? (Give students a minute to reorganize the
objects/drawing) Hm, that didn’t work, because we couldn’t split 20 adults into 3 groups evenly. We’d have
some adults left over. Before we keep going, do you see any connections between GCF or LCM in the
thinking we’re doing? We’re trying to split 24 and 20 into equal groups, so it kind of feels like we’re factoring.

We are factoring! We’re thinking of all the ways we can break 24 into equal groups, and
we’re thinking of all the ways we can split 20 up into equal groups. Let’s see if making
t-charts to think about all of our factors can help us arrive at a solution to this problem.
Take a second to make an organized list of factors of 24 adults and an organized list of
factors of 20 children. Then we can compare our factors. (Let student make t-chart and
correct/support as needed)

Great, so our list of factors show us that we could group the adults in 1 group of 20 or
20 groups of 1. We could group them in 2 groups of 10 or 10 groups of 2. We could
group them in 4 groups of 5 or 5 groups of 4. How could we group the children, based
on your factors? 1 group of 24 or 24 groups of 1, 2 groups of 12 or 12 groups of 2, 3
groups of 8 or 8 groups of 3, 4 groups of 6 or 6 groups of 4.

Given that information, the biggest number of groups we could form both numbers into is 4. |
figured that out based on the GCF! (Reorganize objects or drawing to demonstrate the

groupings)

The greatest number of identical groups we could form would be 4. It can’t be something more
than that, because think about 5 groups. | could split the adults up into 5 groups, but not the
children because 5 is not a factor of 24. The GCF showed us that we can make 4 identical
groups.

Can you use the work we have shown to answer the second part of the question? How many adults does
each group have? How many children? | see 5 adults and 6 children in each group!

Excellent. We could also see that without the objects/drawings by looking at our
factors. In our charts. 4 groups of adults means 5 in each group (Circle 5). 4 groups of
children, means 6 in each group (Circle 6).

Let’s Think (Slide 5): Since we just worked on a story problem where we used common factors to help get to
our answer, you can probably guess our last problem will be about common multiples. You’re correct, but I’'m
going to read it, and | want you to think about why using multiples might help us in this context. This question
says: “Patrick’s house needs some repairs. The smoke detector beeps every 3 minutes, and the dishwasher
clanks every 4 minutes. If Patrick hears both sounds at 9:00AM, what is the next time he will hear both
sounds at once?” Why might multiples help us think through this problem? Possible Student Answers,
Key Points:
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e [f the smoke detector beeps every 3 minutes, we know it will beep on minute 3, minute 6, minute 9,
and so on. Same with the dishwasher, but we’d be thinking about multiples of 4.
e Listing out the multiples will help us see when the sounds sync up.

Great thinking. We’re going to have to extend the pattern of sounds,
which might feel like repeated addition or finding multiples. Let’s do it.
Go ahead and list out multiples, not factors, of 3 and 4. Check with me
when you’re ready. (Wait and support/correct as needed)

Do we see times where both machines make a sound? Yes, at 12
minutes and 24 minutes. So if Patrick hears both sounds at 9:00AM,
when is the next time he’d hear them together? 12 minutes later,
which would be 9:12AM.

Now let’s look at the second part of this question and see if we can use what we have done so far to help us.
The second part asks how many times he will hear both sounds in an hour. How many times did they
sound-off together so far based on our work? Two times, 9:12 and 9:24! Great, but the question is asking for
the next hour, and | don’t think we’ve gone that far in our thinking. What might we do to figure this out? Keep
finding multiples. We can extend both lists until we reach an hour or 60 minutes.

Let’s do just that (list out the remaining numbers). What multiples show
us that the machines beeped together? 12, 24, 36, 48, 60! So over the
course of the next hour, how many times do the sounds happen at
once? 5!

Great! We spent the past two slides using factors and multiples to help us solve real-world problems. As we
look at our different story problems moving forward, what clues can we listen/look for that can help us
know whether common factors or common multiples will be most helpful? Possible Student Answers,
Key Points:
e If we’re making equal groups or reorganizing numbers, like in the amusement park problem, common
factors will come in handy.
e If we’re extending a pattern, like in the problem about Patrick and the noises, common multiples are
helpful.

Let’s Try it (Slide 6-7): Now let’s work together to solve word problems involving common multiples and
common factors. As we dig into each word problem, we’ll first think whether multiples or factors will help us in
the given context. From there, we’ll use t-charts or organized lists to help us identify common
multiples/factors. Those lists will be the key to unlock the answer to practically any questions that might be
thrown our way. Here we go!
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Today we will solve word
problems using common multiple
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What’s the same or different about the LCM
and the GCF?

8 and 6
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There are 20 adults and 24 children going
to the amusement park. They want to
form identical groups.

a. Each group must be made up of the same number of adults and
children. What is the greatest number of groups that can be made?

b. How many adults does each group have? How many children?
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Patrick’s house needs some repairs. The
smoke detector beeps every 3 minutes,
and the dishwasher clanks every 4
minutes.
a. If Patrick hears both sounds at 9:00am, what is the next time he will
hear both sounds at once?

b. How many times will Patrick hear both sounds within that hour?
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Let’s solve word problems using common
multiples and common factors!
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Name G6 U4 Lesson 17 - Let’s Try It

Adonis is getting ready for a BBQ. Hot dog buns come in a pack of 12 and hot dogs come in a
pack of 10. Adonis wants to have an equal number of buns and hot dogs.

1. Is it going to be more helpful for Adonis to consider factors or multiples?
a. factors

b. multiples

2. What is the least number of packs of buns and hot dogs that Adonis can buy?

3. Each pack of buns costs $2.50. How much does Adonis spend on buns?

4. Each pack of hot dogs cost $1.90. How much does Adonis spend on hot dogs?

5. How much does Adonis spend in all on buns and hot dogs?

Lariyah is using string to make holiday ornaments. She has 44 feet of silver string and 33 feet
of gold string. She wants to cut the string so that each piece is the same length and so that
each piece is as long as possible.

6. Is it going to be more helpful for Lariyah to consider factors or multiples?
a. factors

b. multiples

7. How long should Lariyah cut each piece of string?
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Samuel is making goody bags for his birthday. He has 63 lollipops and 42 candy bars. He
wants to use all of the lollipops and candy bars to make identical goody bags.

8. Is it going to be more helpful for Samuel to consider factors or multiples?
a. factors

b. multiples

9. What is the greatest number of identical goody bags that Samuel can make?

10.How many lollipops does each bag have? How many candy bars does each bag have?

Donna is trying to determine the side length of the smallest square she can create with a
rectangular tile that measures 6 units by 10 units.

11. Is it going to be more helpful for Donna to consider factors or multiples?
a. factors

b. multiples

12. What is the side length of the square Donna will make? Draw a picture/model to accompany
your work.
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Name

G6 U4 Lesson 17 - Independent Work

1. Mario is making a game board out of square
tiles. The game board needs to be 16 inches
long by 12 inches wide.

a. What is the largest square tile Mario can use?
How do you know?

b. How many of these tiles will he need to make
his game board?

c. Find one other size tile Mario can use and how
many of that size tile he will need to make his
game board.

2. Gizelle is buying supplies for a New Year’s
Eve party. Hats come in packs of 4 and
noisemakers come in packs of 10. She wants to
have the same number of hats and
noisemakers.

a. What number of hats and noisemakers can
Gizelle use?

b. How many packs of hats will Gizelle need?

c. How many packs of noisemakers will she
need?
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3. There are 100 people in line for a bakery’s
grand opening. The bakery is giving away free
items, and you are allowed to earn more than one
free item. Every 5th person in line gets a free
muffin. Every 4th person in line gets a free bagel.
Every 3rd person in line gets a free cookie.

A. If you are the 18th person in line, will you get a
free item? If so, what?

B. If you are the 30th person in line, will you get a
free item? If so, what?

C. Isit possible to earn all three free items?
Explain.

4. Write a math story problem that requires
finding the greatest common factor. Then solve
your problem.
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