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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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Explore positive and negative numbers



G6 U6 Lesson 1 - Students will explore positive and negative numbers

Materials:
e Number line for every student

Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Today we are going to explore positive and
negative numbers. Have you ever heard the word positive? What about negative? Tell me what you know
about those words. Perhaps some of you have seen them in video games (you get +10 for something or -10
for something), perhaps some of you have heard of positive and negative in terms of feedback (you can get
positive or negative feedback). Let’s go to the next slide to continue to talk about positive and negative
numbers.

Let’s Talk (Slide 3): So, it sounds like we already know a bit about positive and negative numbers, let’s open
our exploration by looking at this number line. What do you notice and wonder about this number line?
Possible Student Answers, Key Points:
e There are numbers to the right of zero and to the left of zero.
Some numbers are just “normal” and others have a minus sign in front of them.
the numbers on the left go the opposite way.
The distance between all of the numbers on the number line is the same.
| wonder what the minus sign in front of those numbers means.
| wonder how 1 and -1 are related.

Those are all terrific noticings and wonderings. Some of you have seen number lines like this before and
others haven’t.
e This is a number line just like the ones you’ve worked with before except this one extends past 0 into
negative numbers.
e Anything to the right of zero is a positive number, we could write it as +1 or +2 but usually when we
write numbers, we just write positive numbers as the number itself.
e Anything to the left of zero is a negative number, the opposite of the positive number. Sometimes it’s
helpful to think of negative numbers as like debts or deficits.
e Just like on number lines with only positive numbers, numbers that are further to the left on a number
line are smaller. So the farther we go to the left, the smaller the numbers before and vice versa, the
further we go to the right, the bigger the numbers become.

Another way we can think of this is with temperature. Thermometers have temperatures that are above zero
(point), and the higher it gets above zero, the hotter it is like in the summer when it’s 98 degrees, it’'s HOT! And
there are also negative numbers, temperatures that are below zero (brr!) and the further below zero it gets, the
colder it is like in the winter in Minnesota it can get to be -10 degrees, that’s COLD! So, numbers that are to
the right of, or above, zero are positive and numbers that are to the left of, or below, zero are negative.

Let’s Think (Slide 4): So, let’s use what we just learned about positive and negative numbers to help us
complete the first number line (pass out number line printable for every student). First, talk to a partner,
what do you notice about this number line? How could we go about completing this number line?
Possible Student Answers, Key Points:

e | seethat between 1 and -1 there’s only one space so | know that the number line is counting by 1.

e | could start at 1 and go up or start at -1 and go backwards.

e | could also start at -8 and count up.


https://docs.google.com/document/d/1xSYuG8AwqYMGCQeoo41gyqbcqwB24GurXO9qCReTLq0/edit?usp=share_link
https://docs.google.com/document/d/1xSYuG8AwqYMGCQeoo41gyqbcqwB24GurXO9qCReTLq0/edit?usp=share_link

Let’s Think (Slide 5): Now let’s look at the second number line, it’s a bit different. Look at this number line
carefully and then talk to your partner, what do you notice about this number line? Possible Student
Answers, Key Points:

e There are spaces between the whole numbers.

e |see0, 1, 2 but there are also tick marks between those numbers which means it’s fractions.

e Each whole number is split into fourths, or four equal parts.

Very good observations! This number line looks quite different. We have all of our whole numbers, or
integers...0, 1, 2 and -1 and -2 but there are four tick marks or units between each whole number. Hmm, that
means that we are talking about units that are less than 1 whole, like fractions or decimals! So if each whole
number is split into four equal parts, that means that these are each fourths. Let’s start by filling out the
positive numbers first.
e Note: If students are struggling to understand this, draw a bar model above 0-1 and split it into fourths
along the number line, like below (this should remind them of the fraction models that they’re used to).
e As students progress past 1 and -1, it’s most appropriate for them to write 1 ¥ not 5/4.

So we have our positive numbers filled out, now let’s use that to fill out our negative numbers (students
should notice and follow the pattern).

Let’s Try it (Slides 6-7): Now let’s work on positive and negative numbers together. We’re going to work on
this page together, step-by-step. Remember, numbers that are to the right of zero are positive and numbers to
the left of zero are negative.



WARM WELCOME

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

Today we will explore positive and
negative numbers.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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What do you notice and wonder
about this number line?

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

Let’s use what we know about positive and negative numbers to
finish the number line.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 10



Let’s use what we know about positive and negative numbers
to finish the number line.

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

Let’s explore positive and negative
numbers together.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 1



Now it’s time to try on your own.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.
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Name: G6 U6 Lesson 1 - Let's Try It

Gabby and Alix are playing a game that shows a number line from -7 to 7. The game is played with
15 cards with the integers from -7 to 7. Players take a card from a pile. They earn points for
correctly locating the number on the card on the number line and then identifying the opposite.

<1 | | | | | | | | | | | | | |
- | | | | I | | | I | | | | —>

-7 -4 0 3 6 7

—h

. Finish labeling the number line. Talk to a classmate about where you started labeling and why.
2. Suppose Alix takes a card that shows -3. Draw a point at -3 on the number line.

3. What number is opposite of -3? . Explain your reasoning below.

4. Gabby draws a card that shows o. Draw a point at 0.
5. The next card is -6. Draw a point at -6.

6. How faris O to -67? . In which direction?

7. Two numbers that are the same distance from 0 but on different sides of zero are called

numbers.

Remember, just as whole numbers can be positive or negative, fractions and decimals can be
positive and negative too!

8. The number 1.5 is between 1 and 2. The number -1.5 is between -2 and -1. Draw a point at 1.5
and -1.5 on the number line above. How is locating -1.5 on a number line the same as locating 1.5
on a number line? How is it different?

9. Finish labeling the number line.
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Name G6 U6 Lesson 1 - Independent Work

Remember: Positive numbers are greater than 0 and located to the right of 0 on the number line.
Negative numbers are less than 0 and located to the left of 0 on the number line. The number zero is
neither positive or negative.

1. Graph each integer and its opposite on the number line below.

-5 0 7 -2 +4

2. Graph each number and its opposite on the number line below.

1 1
1+ 1+ -

N

3. Write a positive or a negative number to represent each situation.

a. You owe $25

b. Ateam has a gain of 20 yards in a football game

c. Two floors below ground level

d. 15 degrees above 0°C

e. A stock price fell 4.26 points

4. Look at the number line below. The letters a, b, c, and d all represent integers.

a. Which letters represent negative integers? . How do you know?

b. If b and c are the same distance from 0, how can you describe them?

14



5. Positive and negative numbers can show an amount above or below zero. But they can
also be used to show an amount above or below a certain point.

Students in Ms. Browne’s class have a goal of collecting 1,000 star points every month. The
following table shows their results over a 6-month time period. Complete the table. January is done

for you.

Month Copﬁgc‘:ttse d Con:p,)g(;gd to Describe in Words
January 985 -15 15 less than 1,000
February 1,010

March 995

April 1,001

May 975

June 1,000
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1. Let’s use what we know about positive and negative numbers to finish the number line.

2. Let's use what we know about positive and negative numbers to finish the number line.










G6 U6 Lesson 2

Find absolute value and order rational
numbers
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G6 U6 Lesson 2 - Students will find absolute value and order numbers
Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Today we are going to use what we know about
positive and negative numbers to think about absolute value, which is the distance of any number from zero.
We’ll also dig back into our brains to think about something we’ve already learned about...ordering numbers.

Let’s Talk (Slide 3): So, what do you already know about comparing and ordering numbers? Possible
Student Answers, Key Points:
e When we compare numbers we read from left to right.
e When we compare numbers we can say whether one number is bigger OR smaller than another
number.
e When I’'m comparing two things, | can write two different inequalities.
| know that > is the greater than sign, < is the less than sign and = is the equal sign.
When we order numbers, we can order them from least to greatest, or from greatest to least.

Let’s Think (Slide 4): We have two different ideas to discuss and learn about today. First, let’s talk about
absolute value. Who has ever heard the word elevation? If you have, what did it mean or where did you hear it
used? That’s right, elevation refers to how far away from a given height something is, often sea level. When
we’re talking about the elevation of an object here, negative numbers represent objects that are below sea
level..things that are under water like sunken shifts and coral reefs and positive numbers are used to represent
objects that are above sea level, like mountains and villages.

So, this table on this slide shows the location of the mountain, a school of fish, a sunken shift, and an
airplane. Based on what | just told you about elevation and the picture here, what do you notice about the
location of the different objects? Some are positive and some are negative! That’s right, some of the numbers
are positive and some are negative, | bet that means that some are ABOVE sea level and some are BELOW
sea level.

Now, let’s work together to graph the location of each object on this number line on the
slide. Zero is sea level, that’s where we measure the distance from, I’m going to label that
as SEA LEVEL. So we know that the mountain and the airplane are positive numbers, that
means that they’re ABOVE sea level so let’s plot them as positive numbers (plot 2 and 4,
label airplane and mountain).

We also know that the school of fish and the sunken shift are negative numbers because
they’re BELOW sea level (plot -1 and -4, label fish and airplane). So, this number line helps
us see the distance each object is from sea level, whether they’re above or below sea level
and how far away from sea level each object is.

Now, let’s answer some questions about how far each object is from sea level.
1. First, how far above sea level is the mountain? 4! That’s right, we count the hops from sea level, count
with me...1, 2, 3, 4.
2. How far below sea level is the school of fish? 1! It’s not -1 because we’re just saying the distance, it
takes one hop to get from sea level to the fish.
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3. Finally, which two objects are the same distance from sea level? Think about this one and share with a
partner about what you think and how you figured it out.

Let’s Think (Slide 5): Guess what? We just practiced thinking about absolute value! When we are talking
about the distance from 0, we’re talking about absolute value! That’s why both the sunken ship and airplane
are the same distance to sea level.

Like you said, 4 is 4 units from 0 and -4 is 4 units from 0 (show the hops on the number line). When I’'m
counting absolute values | can count the distance forwards or backwards (show on the number line). And,
when we write absolute value we write it like this... |-4|=4(point).

So, if we want to find absolute value of 4, which is written like this or |4| (point), we want to find the distance
from 4 to zero. We can count from 0 to 4 or from 4 to 0, either way it’s...4! So the absolute value of 4 is...4!

Let’s Think (Slide 6): So, let’s use what we know about absolute value to help us order numbers. Like you
told me earlier, when we order numbers we put them in order from least to greatest or from greatest to least,
you’ve been doing this in school (and real life!) for a while now. But, today, we’re going to have to use what
we know about absolute value to help us order numbers. Let’s look at this set of numbers, read them with
me...
The absolute value of -2.
-8...no absolute value there!
4...no absolute value there!
The absolute value of 6.

e And finally, the absolute value of -7.
So this is a mixed set of numbers, some of them are just numbers while others have the absolute value
notation. Let’s interpret each number before we put them in order.

The absolute value of -2, let’s find -2 on the number line
and count the distance from 0 (count forwards or
backwards). So the absolute value of -2 is 2!

Now, -8 and 4 are just regular numbers so we don’t have to
interpret them, let’s just rewrite them so we know the value.

And finally, What’s the absolute value of 67 6! And What
about the absolute value of -77? 7!

Nice work! Now, we can put them in order from greatest to least, that means from biggest to smallest. When
we write them in order, we have to write them in the original form we were given to show what we were

comparing but these interpretations can help us order these numbers.

Which number is the largest? 7! That’s right, the absolute value
of 7 is the largest number we have, let’s write that first.

What’s next? |6|! Nice work! And then? 4! Next? |-2|! And finally,
what’s the smallest number? -8!

Great job! We just put this set of numbers in order from greatest
to least.
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Let’s Try it (Slides 7-8): Now let’s work on ordering numbers together. Remember that absolute value is the
distance between a number and 0!
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WARM WELCOME

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

Today we will find absolute value
and compare positive and
negative numbers.
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What do you know about comparing
numbers?

What do you know about ordering numbers?

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

The elevation of an object tells you
its distance above or below sea
level. Negative numbers are used to
represent objects below sea level.
Positive numbers are used to
represent objects above sea level.

The table to the left shows the
elevations of four objects. Let’s
graph their locations on a number
line and then describe the distances.

Y
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The absolute value of a number is its distance from 0 on the
number line |-4| means the absolute value of -4.

-4 is 4 units from 0.
|-4| = 4

4l=___

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

We can put the numbers in order from
greatest to least.

-2| -8 4 |6l -7]

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 25



Let’s explore comparing numbers
and absolute together.

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

Now its time to try on your own.

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



Let,S Try I't Let’s explore together.

On yOu I Own Now it’s time to try on your own.
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Name

1. Put the following numbers in order from least to greatest.

G6 U6 Lesson 2 - Let’s Try It

1. Put the following numbers in order from greatest to least.

|-6] -1 1|

Lo

|-3]

28



Name G6 U6 Lesson 2 - Independent Work

Remember: You find absolute value BEFORE you start ordering numbers.

1. Put the numbers in order from greatest to least.

15 |-5|! 4’ '2! |'3|

2. Put the numbers in order from least to greatest.

3! |'6|! 8! '1! |'4|

3. Which shows the numbers in order from 4. Which shows the numbers in order from
least to greatest? greatest to least?

o |-4],3,5 o [-7],1,]-2]

o 3,45 o [-7],]-2], 1

o 5,|-4|3 o 1,]-2] -7

7. The table below shows elevations of different locations in the world. List the elevations in
order from greatest to least. Circle the letter of the correct answer.

-52, -98, 75, 92, 230
-98, -52, 75, 92, 230
230, 92, 75, -52, -98
230, 92, 75, -98, -52

o o0oow®
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8. The lowest temperature ever recorded in five of Earth’s continents are shown in the table
below.

Which continent has a lower recorded temperature than Asia?

South America
North America
Europe
Antarctica

o oo

9. On February 17, 1936, the following temperatures were recorded:

City Temperature
South Dakota -58°F
Minnesota -26°F
Florida 78°F

Choose True or False for each statement.

a. Minnesota was colder than both other cities.

True False
b. Minnesota was warmer than South Dakota.
True False
c. The temperature in South Dakota was further than 0°F than
the temperature in Florida was. True False
d. The temperature in South Dakota was farther from 0°F than the True False

temperature in Minnesota was.

30



31



32



33



G6 U6 Lesson 3

Use absolute value and inequalities to
compare and interpret rational numbers
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G6 U6 Lesson 3 Objective- We will compare and interpret rational numbers using absolute value and
inequalities.

Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect Prior Learning (Slide 2): Previously you learned about absolute value and
ordering rational numbers. Today, we will explore how to use absolute value and inequalities to compare and
interpret rational numbers. Absolute value and inequalities are essential tools for comparing and interpreting
rational numbers in real-world situations. They help us understand the relationships and magnitudes, or sizes,
of quantities, making it easier to make decisions, solve problems, and draw meaningful conclusions from
data.

Let’s Talk (Slide 3): Before we start today's lesson, let's review what we know about rational numbers. Can
anyone tell me what rational numbers are? Give me an example of a rational number. Possible Answer
Answers, Key Points:

e Rational numbers are numbers that can be expressed as a fraction,decimal, or whole numbers.

e Rational numbers include positive and negative numbers, as well as whole numbers and fractions.

e Rational numbers can be represented on a number line

That's correct! Rational numbers include fractions, decimals, and whole numbers. Now, let's move on to
absolute value. Does anyone remember what absolute value means? Possible Answer Answers, Key
Points:

e Absolute value is the distance or how far a number is from zero on the number line.

e Finding the absolute value will always result in a positive value.

Excellent! Absolute value is the distance of a number from zero on the number line. It tells us how far a
number is from zero, regardless of its sign or whether it’s positive or negative. For example, the absolute value
of -5 is 5 because it's 5 units away from zero. Now, let's see how we can use absolute value and inequalities
to compare rational numbers.

Let’s Think (Slide 4): Now, let's talk about inequalities. Inequalities are comparisons between two numbers
using symbols like < (less than), > (greater than), = (equal to), < (less than or equal to), or = (greater than or
equal to). It’s important to remember the names of each of these symbols so that we can use them to quickly
compare quantities. When we compare we read from left to right and then use the appropriate symbol to
compare the first number to the second number.

We can write TWO inequalities for one set of numbers. We can say that one number is bigger than another
number like 2 is greater than 1. But we can also switch it around and say that the other number is smaller than
another number, like 1 is less than 2.

Let’s Think (Slide 5):So, let’s explore how we can compare -9 and -4. Let’s use the number line to help us
compare these numbers. Help me out, someone please point to -4 on the number line, now point to -9 on the
number line. Now comparing positive and negative numbers is the same as comparing only positive numbers.
Numbers to the right are bigger, numbers to the left are smaller, in other words numbers to the left are always
smaller than numbers on the right. So, if we want to write two inequalities for -9 and -4, we can say -9 is less
than -4 (Note: say this as words FIRST!) or -9<-4 (then write it with a symbol) or if we wanted to start with -4
we could say -4 is greater than -9 or we could write -4>-9.

Let’s Think (Slide 6): But, we can also compare absolute value, which is the same idea but just adds an extra
step before we can compare. Let me show you.
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Imagine you and your friend have piggy banks, and you both saved some money. You saved $20,
and your friend saved -$10, which means they owe someone $10.

We need to determine the absolute value of each number first. The two lines next to the number
symbolize absolute value. | need to determine the absolute value of 20. Well, we know 20 is 20 units

away from zero so the absolute value of 20 is 20.

Now, we need to determine the absolute value of negative 10. That means that we want to
determine how far -10 is away from 0. If we started at -10 and hopped to 0 on a number line, like
we did yesterday, it would be 10 hops away. So the absolute value of -10 is 10!

Now that we found the absolute value we can compare the amounts using inequalities. We’re
comparing 20 to 10 and we have to read from the left to right. So, $20 is...greater than $10,
you have more money in your piggy bank than your friend (fill in symbol).

Let’s Think (Slide 7): Now let’s try another example. Imagine you have two cities, City A and City B. City A
has a temperature of 10 degrees Celsius, and City B has a temperature of -5 degrees Celsius. We can use
absolute value to find how far the temperatures are from zero and then we can compare them.

Remember, absolute value is how far away a number is from 0. So, the absolute value of -5 is
5, which means it's 5 degrees away from zero.

What'’s the absolute value of 10?7 10! That’s right because 10 is 10 units away from zero.

Now, we can compare the temperatures using inequalities. We can compare the
temperature of the cities two ways, first we can compare them by saying which
temperature is colder. So, colder means that the temperature is less. So 5 is less than
10 (write 5<10), which means that City B is colder. But we can also say which city is
warmer with a different inequality, this time we’re going to use greater than to compare
the cities. So, 10 is greater than 5 (write 10>5), which means that City A is warmer

than City B.

Let’s Try it (Slides 8-9): Great job, everyone! Now, it's time to practice using absolute value and inequalities
to compare and interpret rational numbers together. Remember that the absolute value is the distance from
zero and will always result in a positive value. Be sure to show your work and think about the meaning of the

rational numbers in real-life situations.
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WARM WELCOME
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Today, we will explore how to use
absolute value and inequalities to
compare and interpret rational numbers.

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



What are rational numbers?

What is absolute value?
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We can use symbols to compare
quantities.

< > = = =

less greater equal less than greater than
than than to or or
equal to equal to
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We can use symbols to compare numbers.
Let’s write two inequalities.

-9 and -4
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Let’s determine the absolute value and
use an inequality to compare.

Imagine you and your friend have piggy banks,
and you both saved some money
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Let’s determine the absolute value and
use an inequality to compare.

Imagine you have two cities, City A and City B. City
A has a temperature of 10 degrees Celsius, and City
B has a temperature of -5 degrees Celsius

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

Now let’s try using absolute value to
compare rational numbers together.
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It’s your turn to try using absolute value to
compare rational numbers on your own.
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Name: G6 U6 Lesson 3 - Let’s Try It

1. Steven owes $20 and Janelle owes $15. Use and inequality to compare the two debts.

a. What is the absolute value of -20?

b. What is the absolute value of -15?

c. Which number has a greater absolute value?

d. Write an inequality to compare the absolute values of both numbers?

2. On a hot day, the temperature in City A is 35°C, and the temperature in City B is 40°C.

a. What is the absolute value of 35?

b. What is the absolute value of 407

c. Which number has a greater absolute value?

d. Write an inequality to compare the absolute values of both numbers?

3. Two mountains, Mountain A and Mountain B, have different elevations. Mountain A has an elevation of
3,000 meters above sea level and Mountain B has an elevation of -500 meters below sea level.

a. What is the absolute value of 3,0007?

b. What is the absolute value of -5007?

c. Which number has a greater absolute value?

d. Write an inequality to compare the absolute values of both numbers?
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4. On a winter day, the temperature in City A is 8°C, and the temperature in City B is -5°C.

a. What is the absolute value of 8?7

b. What is the absolute value of -5?

c. Which number has a greater absolute value?

d. Write an inequality to compare the absolute values of both numbers?
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Name: G6 U6 Lesson 3 - Independent Work

Directions: For each scenario, use absolute value and inequalities to compare and interpret the given
positive and negative rational numbers

1. Jane has $100 in her bank account, and 2. Mountain A has an elevation of 2,000 meters
Mark has a debt of -$50. above sea level, and Mountain B has an
elevation of -800 meters below sea level.

3. Two cars, Car A and Car A, are traveling on a 4. At high tide, the sea level is 7 meters above
straight road. Car A travels 10 kilometers, the average sea level, and at low tide, it is -4
forward and Car B travels -6 kilometers meter below the average sea level.

backwards.
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G6 U6 Lesson 4

Find and plot pairs of rational numbers on
a 4-quadrant coordinate plane
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G6 U6 Lesson 1 - Explore the coordinate plane

Materials/Prep:
e Copies of coordinate planes for every student

Warm Welcome (Slide 1): Tutor choice.

Frame the Learning/Connect to Prior Learning (Slide 2): Today we are going to explore the coordinate
plane. We’re going to take what we learned about positive and negative numbers and think about how they
apply to graphing numbers on a coordinate plane.

Let’s Talk (Slide 3): So, let’s start with talking about what we already know. Some of you probably explored
this last year, and maybe you already began to explore it this year. Let's discuss what we know about
graphing points on a coordinate plane. If students are struggling, show them the coordinate plane on Slide 4.
Possible Student Answers, Key Points:
e When we graph points on the coordinate, there is an x and y coordinate.
e We usually graph the x coordinate first, then the y coordinate.
e When we write the coordinate of a point, we always right the x coordinate first then the y
coordinate like (1, 2).
The x axis goes across, the y axis goes up and down.
e If I'm graphing the x coordinate, | go across. If I’'m graphing the y coordinate, | go up (or down).

Let’s Talk (Slide 4): Wow, you all know a lot about graphs and graphing points. | know most of you have
experience graphing positive integers. So, let’s look at this graph, what do you notice and wonder about this
graph? Have you ever seen a graph like this before (some students likely have)? Possible Student Answers,
Key Points:

e How do you plot points on this graph?
What do the negative numbers mean?
Do | graph points the same way on this graph? First x and then y?
This graph has positive numbers and negative numbers.
Different portions (quadrants) of the graph will always have positive or negative x or y coordinates.

Those are all great questions and ideas! This is called a coordinate plane and you’re exactly right that this
coordinate plane has positive and negative numbers. Where the x and y axes intersect is called the origin.
The origin is (0,0). We know that the x axis goes across or horizontally (model with your hands something
going across). So, anything on the x axis that is to the right of the origin will be a positive integer and anything
to the left of the origin will be a negative number, just like the number lines we were looking at yesterday. The
same is true for the y-axis. The y-axis goes up and down, it’s vertical. So, anything above the origin is
positive (point to positive) and anything below the origin is negative (point to negative).

Let’s Talk (Slide 5): Each of these sections is called a quadrant.

e Hereis quadrant 1 (point). Quadrant 1 will always be the top right corner. What can you say about the
points in quadrant 1? What will always be true about the x and y axis of ANY point in quadrant 1? The
x and y are both positive!

e Here is quadrant 2 (point). Quadrant 2 will always be to the top left corner. What can you say about
the points in quadrant 2? What will always be true about the x and y axis of ANY point in quadrant 2?
The y will be positive but the x will be negative.

e Here is quadrant 3 (point). Quadrant 3 will always be the bottom left corner. What can you say about
the points in quadrant 3? What will always be true about the x and y axis of ANY point in quadrant 3?
They’ll both be negative!
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e Here is quadrant 4 (point). And finally, quadrant 4 will always be the bottom right corner. They’re
always counted counter clockwise. What can you say about the points in quadrant 4? What will
always be true about the x and y axis of ANY point in quadrant 4? The x will be positive but the y will
be negative!

Let’s Think (Slide 5-9): So, let’s spend some more time exploring the coordinate plane together (pass out
coordinate planes printable for every student). Let’s start at the origin, we know that the origin is where the x
and y-axis intersect, it’s (0,0). One really, really, really important thing to remember is that when we’re plotting
points, we always plot the x-axis first (across) and then the y-axis (up and down). So we always go over and
then up/down. Say that with me ACROSS FIRST, then UP OR DOWN!

Let’s follow the directions, with our fingers let’s move to units to the left, where are we? That’s right, we’re at
-2 because anything to the left of 0 is negative! Now it says move 3 units up. Where are we (A, B, C, D)?
And what’s the ordered pair for Point A? Remember, just like we go across first, we always write the x first
and then they. So we’re at (-2, 3).

Repeat steps for Slides 6-9.

Let’s Think (Slide 10): Whoa, you all just plotted points in all four quadrants of our coordinate plane. Let’s
look at Points A, B, C, and D and talk about how they’re the same and how they’re different. Possible Student
Answers, Key Points:

e The points all have 3 and 2 in them but they switch from positive to negative and from the x-axis to
the y-axis.
One point has a positive x and a positive y, another point has a positive x and a negative y, etc.
A and B share the same y but have different points on the x-axis.
A and C share the same x but have different points on the y-axis.
Follow-Up: Imagine that your friend told you that the coordinates for Point A were (3, -2), what
would you say to them?

Let’s Try it (Slides 11-12): Now let’s work on plotting points on the coordinate plane together. We’re going
to work on this page together, step-by-step. Remember, we plot the x point first (horizontally) and then the y
point!
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Today we will explore the
coordinate plane.
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What do you know about graphing
points on a coordinate plane?
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What do you notice
and wonder about the
graph to the right?
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quadrant 2 quadrant 1

What do you notice
and wonder about the
graph to the right?

quadrant 3 quadrant 4
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Put your finger on the origin. Ao OB
Move 2 units to the left and 3 units up.
Where are you?
What’s the ordered pair? (__ , )
C D
[ @
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Put your finger on the origin. Y O

Move 2 units to the left and 3 units
down.

Where are you?

What'’s the ordered pair? (__ , )
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Put your finger on the origin. Ao OB
Move 2 units to the right and 3 units
down.
Where are you?
What’s the ordered pair? (__ )
C D
o (O
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Put your finger on the origin. Y O

Move 2 units to the right and 3 units
up.

Where are you?

What'’s the ordered pair? (__ , )
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Let’s Think:

A B
® O
Let’s Talk:
How are Points A, B, C, and D
similar and different?
C D
® O
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Let’s explore coordinate planes
together.
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Now it’s time to try on your own.
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Name:

Let’s use what we just learned about graphing points on the coordinate plane to solve these

problems.

-

2. The ordered pair for Point A is

. The ordered pair for Point C is

G6 U6 Lesson 4 - Let’s Try It

3. Plot a point at (3, -2) and label it as F.

4. Which pointis at (1, -1)?
a.
b. Point B
C.
d. Point D

Point A

Point C

5. Graph and label these locations on a coordinate plane.

]

Use words to describe the location of home:

units

units

Use words to describe the location of park:

units

units

6. What is the distance between school and the park?
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G6 U6 Lesson 5 - We will use coordinates to find distances and reflections on the coordinate plane
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today we will use coordinates to find distances
and reflections on the coordinate plane. We will take the information we already know about coordinate
planes and coordinate pairs to help us access today’s lesson.

Let’s Talk (Slide 3): Before we start today's lesson, let's review what we know about the coordinate
plane. Possible Answer Answers, Key Points:

e The coordinate plane is a grid with horizontal and vertical lines intersecting at the origin (0,0)

e We use ordered pairs (X, y) to represent points on the coordinate plane.

That is correct! The coordinate plane is a grid with horizontal and vertical lines intersecting at the origin (0,0)
We use ordered pairs (X, y) to represent points on the coordinate plane. You all have a good understanding of
the coordinate plane. What do you think of when you hear the word reflection? Possible Answer Answers,
Key Points:

e A reflection is like looking in a mirror.

e When you see a reflection it is flipped or inverted like when you take a selfie

That is correct! A reflection is like looking in a mirror. Let me show you what a reflection is on the coordinate
plane.

Let’s Think (Slide 4): On the coordinate plane we can reflect points over the x-axis (trace with finger) or over
the y-axis (trace with finger). When we’re reflecting a point over the access, it means we’re basically taking it
and flipping it over the given axis. There’s a pattern that we might notice for reflecting over the two axes, let’s
see if we can figure it out.

Let’s start by plotting Point P(2,6). We start on the x-axis, go to over 2
to the right and then up 6 (plot point). Let’s label it with its
coordinates..(2, 6).

Now it says to reflect Point P over the x-axis. That means that | want
to reflect this point over this line (trace x-axis with highlighter). Point P
is 6 spaces away from the x-axis (count) so when we reflect it over the
x-axis it has to be 6 spaces away from the x-axis in the opposite
quadrant (count down 6 spaces). The x coordinate isn’t changing, it’s
like I’'m walking in a straight line, crossing this big street which is the
x-axis then traveling the same distance).

So, Point P reflected over the x-axis is (2, -6). How did our coordinates
change when we reflected Point P over the x-axis? Possible Student
Answers, Key Points:
e The x coordinate stayed the same but the y-coordinate changed to negative, or the opposite.
e They’re in a straight line up and down
e |t crossed over the x-axis right at 2.

And, to find the distance between the two points, just like we were working on yesterday, we can count the
spaces (point and count). The distance is 12 units. But, we can also write an equation, we could say the
distance from -6 to zero PLUS the distance from 0 to 6. This is where the idea of absolute value comes in! We
can write |-6| + 6 = 12 to show how to find the distance.
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Guess what? We can also reflect points over the y-axis. Let’s explore what happens when we reflect points
over the y-axis (frace with finger).

Just like when we reflect over the x-axis, we can imagine that we’re
walking in a straight line and cross a big street, the y-axis. We need to
travel the same distance on each side of the street.

So, in order to get from Point P to the y-axis, there were 2 spaces. That
means that we need to travel 2 spaces on the other side of the y-axis as
well.

There, we walked in a straight line from Point P and crossed the y-axis.
We made sure that the distance between the y-axis and the reflected
point were the same as the original point.

Now, let’s label our new point, we’re at -2 on the x-axis and we’re still at 6
on the y-axis!

What do you notice happened to our coordinate points when we reflected Point P over the y-axis? Possible
Student Answers, Key Points:

e [t has the same numbers 2 and 6 but the x coordinate changed from positive to negative

e [t's at the same point on the y-axis but the x-axis coordinates changed.

That’s right, those are really good reflections! Everybody, plot a different point on your coordinate plane.
e Now, reflect it over the x-axis. What happened?
e Now, reflect it over the y-axis. What happened?
[ J
Those are interesting! You notice that when you reflect over the x-axis, the x-coordinate stays the same but
the y-coordinate changes to the opposite (either positive or negative). And the opposite is true when you
reflect over the y-axis. You notice that the y-coordinate stays the same but the x-coordinate changes to the
opposite. Don’t forget...
e Reflecting over the x-axis: If you have a point (x, y), its reflection over the x-axis will be (x, -y). The
x-coordinate remains the same, but the y-coordinate changes to its opposite.
e Reflecting over the y-axis: If you have a point (X, y), its reflection over the y-axis will be (-x, y). The
y-coordinate remains the same, but the x-coordinate changes to its opposite.

Let’s Try it (Slides 6-7): In today's lesson, we explored how we can reflect points over either the x- or y-axis.
Remember, if you have a point (x, y), its reflection over the x-axis will be (x, -y). The x-coordinate remains the
same, but the y-coordinate changes to its opposite. And, if you have a point (x, y), its reflection over the y-axis
will be (-x, y). The y-coordinate remains the same, but the x-coordinate changes to its opposite.
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We will use coordinates to find distances
and reflections on the coordinate plane.
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Let's review what we know about the
coordinate plane
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What do you think of when you hear the
word reflection?
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Plot Point P(2,6)
Reflect P over the x-axis.

Reflect P over the y-axis.
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Let’s practice together.
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Let’s try on our own.
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Name: G6 U6 Lesson 5 - Let's Try It

Directions: Perform the following reflections on the coordinate plane (using graph paper):

1. Reflect Point P (4, 5) across the x-axis. Label 3. Reflect Point R (-3, 2) across the y-axis.
it as Point Q. Label it as Point S.

2. What is the distance between Point P and 4. What is the distance between Point R and
Point Q? Point S?

5. Which point shows (3, 2) reflected over the y-axis?

a. Point A
b. PointB
c. PointC
d. PointD

e. None of the above
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Name: G6 U6 Lesson 5 - Independent Work

Directions: For each scenario, use the coordinate plane to solve.

1. Reflect Point A (2, 3) over the x-axis. What is the | 3. Reflect Point C (-3, 3) over the y-axis. What is
new point? Label it as Point B. the new point? Label it as Point D.

2. What is the distance between Point A and Point 4. What is the distance between Point C and Point
B? D?

5. Reflect Point E (3, -5) over the y-axis. What is 7. Reflect Point G (-2, -4) over the x-axis. What is
the new point? Label it as Point F. the new point? Label it as Point H.

6. What is the distance between Point E and Point 8. What is the distance between Point G and Point
F? H?
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G6 U6 Lesson 6 - Plot points on the coordinate plane to make polygons, and solve problems about
vertical and horizontal distance between points.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today, we will continue our exploration of the
coordinate plane. By the end of this lesson, you will be able to plot points to create polygons.

Let’s Talk (Slide 3 ): Before we begin, let's quickly review what we've learned so far about the coordinate
plane. Who can tell me what the x-coordinate and y-coordinate represent? Possible Answer Answers,
Key Points:

e The coordinate plane is a grid with horizontal and vertical lines intersecting at the origin (0,0)

e We use ordered pairs (X, y) to represent points on the coordinate plane.

That is correct. The coordinate plane is a grid with horizontal and vertical lines intersecting at the origin (0,0)
We use ordered pairs (X, y) to represent points on the coordinate plane. Now what do you know about
polygons? Possible Answer Answers, Key Points:

e A polygon is a two-dimensional shape made up of straight lines and closed sides.
A shape formed by connecting multiple points called vertices with line segments called sides.
The sides do not intersect, and the shape is fully enclosed, meaning it forms a closed figure.
Polygons come in various shapes and sizes, and they can have different numbers of sides.
Some examples of polygons are triangles, rectangles, and squares.

That is correct. A polygon is a two-dimensional shape made up of straight lines and closed sides. Some
examples are triangles, rectangles, and squares.

Let’s Think (Slide 4): Today, we will take our understanding of the coordinate plane further by plotting points
to form polygons. Let’s start by thinking about how to create or make polygons. In order to create a polygon

on the coordinate plane, we need to plot a series of points and connect them with straight lines. The order in
which we plot the points matters, as it determines the shape of the polygon.

Let’s explore that. This says to plot the following points: A
(0,6),B(3,9),C (5 7),andD (2, 4).

Let’s start with A, x is 0 and 7 is 6 (plot and label point).
Now, B...x is 3 and vy is 9 (plot and label point).

And, C...xis 5 and y is 7 (plot and label point).

And finally D...Xis 2 and y is 4 (plot and label point).

Okay, now that we’ve plotted our points, let’s use straight
lines to connect the points in order...Ato B, Bto C, Cto D
and D back to A.

Look at that...we made a polygon! What kind of polygon

is this? How do you know? It’s a rectangle because it
has 4 right angles and 2 sets of parallel sides!
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Let’s Try it (Slides 6-7): Today, we learned how to plot points on the coordinate plane to create polygons on
the coordinate plane. Remember when plotting points, go over and then up. Also, use a rule or straight edge
to connect dots if you need to!

75



WARM WELCOME

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

We will plot points on the coordinate
plane to make polygons, and solve
problems about vertical and horizontal
distance between points.
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What do you already know about the
coordinate plane and coordinate pairs?
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What do you know about polygons?
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Let’s plot points to create polygons.
A (0, 6)

B (3, 9) e EEEEEEEEY EESFEEENEEE )
C(5,7)
D (2, 4)

What shape did we make?
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Let’s practice creating polygons on a
coordinate plane
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Now try creating polygons on a coordinate plane on
your own
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Name: G6 U6 Lesson 6 - Let’s Try It

1. Plot the following points on the coordinate plane to create a polygon:
Plot the point A (5, 6)
Plot the point B (5, 2)
Plot the point C (6, 1)

Connect the plotted points in the correct order to form the
polygons.

What shape did you create?
a. Rectangle
. Pentagon

b
c. Triangle
d. None of the above

2. Plot the following points on the coordinate plane to create a polygon:
Plot the point A (0, -5)
Plot the point B (0, 0)
Plot the point C (4, 0)
Plot the point D (4, -5)

Connect the plotted points in the correct order to form the
polygons.

What shape did you create?
e. Rectangle
f. Pentagon
g. Triangle
h. None of the above
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Name:

G6 U6 Lesson 6 - Independent Work

Directions: For each scenario, create your own coordinate plane and solve.

1.

Plot the following points on the coordinate
plane to create the polygon: Point A4, 3),Point
B(6, 1), Point C(2, 1), Point D(6, -2)

3. Plot the following points on the coordinate

plane to create the polygon: Point A2, -2),Point
B (5, -2), Point C(2, -5), Point D(5, -5)

a.square b. triangle c. rectangle

d. none of the above

2. What shape did you make? . What shape did you make?
a.square b. triangle C. rectangle a.square b. triangle C. rectangle
d. none of the above d. none of the above
5. Plot the following points on the coordinate Calculate the distance between the given pairs
plane to create the polygon: Point A(1, 3), Point of points on the coordinate plane: Point T(3, 2)
B(-4, 2), Point C(-3, -3) and Point U(3, -5)
6. What shape did you make?
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