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How To Use This Resource

1. Title Slide
Use this slide to activate prior knowledge needed for lesson. Students should be
encouraged to initially attempt the question presented independently.

2. Prior Learning
Use this slide to review the knowledge that will be required to be successful in
this lesson. If students feel confident on the prior learning section of the Title
Slide then this slide can be skipped

3. Let’s Learn
Use this slide to introduce the concept. Tutors should work with the student to
explore the concept together, usually using diagrams to support understanding.

4. Follow Me + Your Turn
The tutor should work through the follow me slide, modeling the process and
explaining their thinking out loud.
Students should use the your turn slide as an opportunity to work through a
question similar to the follow me questions. They should apply the method
modeled by the tutor in the follow me slide. Students should be encouraged to
explain their thinking out loud.

5. You Do
Students should work through a range of questions that build in complexity.
Tutors can offer support but students should initially be encouraged to attempt
these questions independently.

6. Go Further

Use this slide to allow students to apply their understanding to a more
challenging question in an unfamiliar context.

thirdspacelearning.com/us/ Curriculum-aligned online one-on-one math lessons delivered by specialist STEM tutors
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7. Support for Slides
The support slide is used to support students during the lesson. In the tutor
notes, there will be guidance as to when to use the support slide.

8. Check Your Understanding
Tutors should use this slide to assess the student’s knowledge and whether or
not they have mastered the concept within the lesson.

thirdspacelearning.com/us/ Curriculum-aligned online one-on-one math lessons delivered by specialist STEM tutors
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Standard

7.NS.A.1d - Apply properties of operations as strategies to add and subtract rational
numbers.

Key Mathematical |deas

1. Know that all addends need to be in the same form — all be fractions or decimals.

2. Estimate the sum of rational numbers on number lines.

3. Use properties of operations to create equivalent equations to find the sum of
rational numbers.

Overview

Terminology

e Addend: An addend is a numerical value or quantity that is added to another in a
mathematical operation, specifically in the context of addition.

e Common denominator: A shared multiple of the denominators of two or more
fractions, enabling them to be added, subtracted, or compared easily.

¢ Rational numbers: Numbers that can be written in the form %, where aand b
are integers and b~ 0.

e Absolute value: Distance the number is from O on the number line.

Sentence Stems
e The sum of two negatives will be...
e The sum of a negative and a positive will be...
e The sum will be closeto ____, because...

© Third Space Learning 2024. You may photocopy this page.
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Overview

Common Misconceptions

Common Tutoring Strategies Checks for
Misconceptions Understanding
Students may attempt Ensure that students recognize that Use examples
to work with rational we can only add numbers that are in throughout the slides to
numbers before the same form, walk them through check students'
changing them to the how to change fractions to decimals understanding of
same form. and vice versa in order to avoid this. ensuring that decimals

and fractions are turned
into the same form in
order to add.

Students may struggle Provide students with an opportunity Use the number lines on
to work with adding to talk about whether the number will the prior learning slide
negatives and be larger or smaller once the addition to remind students that
subtracting negatives/ is completed. when they are moving
positives. to the left, the number is

getting smaller and vice
versa to the right.

Title Slide

If students...

e get both sections correct:
e startat Youdo

e miss the learning goal section only:
e startatLet’s Learn

e miss the prior learning section:
e start at Prior Learning

© Third Space Learning 2024. You may photocopy this page.
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Prior Learning

If stuck
e Utilize the number lines to help students remember that distance is the key idea
around absolute value.
e Understanding opposites and absolute values is essential before working with
adding negative rational numbers.

Let’s Learn

If stuck
e Define new vocabulary words with students and prompt them to look out for
them throughout the slides.

Questions

e a) Where is L on the number line? (Exactly between 0 and - i.)

4 2
e b) What benchmark fraction for —% can help you solve? (—% is a little more than
- % so we can use that to estimate.)
e Show % + % on the number line and compare it to the example. (The model for

« L3 on the number line is equal to the model for - 1, i, only mirrored

4 b5 4 5
over 0. They will have the same sum, but one will be positive and the other will
be negative.)
e d) What is the first step when adding rational numbers in fractional form? (The
first step when adding rational numbers in fractional form is to find a common
denominator.)

e d) How do we find common denominators? (We can find a common denominator

by using the lowest common multiple.)

© Third Space Learning 2024. You may photocopy this page.
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Answers
1
e a) - T
I I I I I
2 -1 o T 1 2
e b) %

e C) negative
1 3 __5,.12__17

4 5 20 20 20

Questions: Second slide
e b) How can you estimate adding -1.57 (-1 is 1 hop to the left and —-0.5 is a half of
a hop to the left.)
e ¢) Why is adding a negative equal to subtracting its opposite - a positive? (Adding
a negative or subtracting a positive both result in a left movement on the number

line.)

Watch out for
e Students may attempt to add fractions together without creating a common
denominator. Remind them that we can only add like fractions.
e Students may struggle to add negative numbers. Remind them to change this to
find equivalent expressions that are easier to solve.

Answers
o a)—1.5+3.1=—11—%+31—1O
5 1
[ [ [ [ [
0 1 2 3 4
1 15
316110
e -1243-1-31 15

© Third Space Learning 2024. You may photocopy this page.
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Answers
° d) Oe L

-—| 15
1¢6
Follow me

Modeling prompts

e First, convert the mixed numbers to decimals.
Note: Tell the student that you could convert the decimal to a mixed number, but
will model it this way.

e Estimate where 8.6 is on the number line. Then, estimate adding —2.5, by hopping
left 2 then left 0.5.

e Discuss how the number also shows 8.6 — 2.5.

e Calculate 8.6 — 2.5 to solve.

Answers
¢ a)8 % +(-2.5) = 8.6 + (-2.5)

e b) 25 8.6
I \L I I I \L I
2 4 6 8 10
+d _|%1%
8¢ 6
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Your turn

If stuck
e Use similar guidance given in the Modeling prompts.

Questions

e b) Where is —4.25 on the number line? (It is exactly between —4 and —4.5)

e b) How can you estimate adding —3.27 (-3 is 3 hops to the left and —0.2 is less
than a half of a hop to the left.)

e c) How does estimation help understand the problem? (Answers may vary, but
using estimation will help us understand where our answer should be, to the left
or right of zero.)

e ¢) Why is the sum negative? (Adding two negatives will make the sum more
negative. It mirrors the addition of the opposite numbers, in this case 4.25 + 3.2)

Watch out for
e Students may misunderstand having to change the form of the numbers to begin.
Ensure that students recognize they must add like forms.

Answers
Answers
a) -4% +(-3.2) =-4.25+ (-3.2)

e b) -4\.ﬁ5 -3.\E
| [ [ [ [ |
-8 -7 -6 -5 -4 -3
1
* ) 011_0 100
4¢ 2|5
+:1 32 ]0
794 1|5
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You do

If stuck

Use similar guidance given in the Modeling prompts on the previous slide. This
will assist students in remembering the steps to solve.
Use the Support slide for question 3.

Questions

1la) Where is —% on the number line? (It is exactly between —% and-1))
1a) How can you estimate adding —1%? (-1 is 1 hop to the left and —%is a little
more than a half of a hop to the left.)

1c) How does estimation help understand the problem? (Answers may vary, but
using estimation will help us understand where our answer should be, to the left
or right of zero.)

1c) Why is the sum negative? (Adding two negatives will make the sum more
negative. It mirrors the addition of the opposite numbers, in this case % + 1%.)
1c) How do we change a mixed number into an improper fraction? (Multiply the
denominator by the whole number, add the numerator and put that number over
the original denominator.)

1d) How can you tell what sign the answer will have? (Use estimation on the
number line to help understand where the answer should be, giving an idea of
what sign the answer will have.)

2) Estimate the sum. (4.5 can roundto 4 or 5and -2.3 roundsto-2.4 + (-2) =2

and 5 + (-2) = 3, so the answer will be between 2 and 3.)

© Third Space Learning 2024. You may photocopy this page.
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Watch out for
e Students may incorrectly find common denominators, so ensure that students are

carefully doing so when rewriting fractions or mixed numbers.

Answers
2 3
R
o 1 a) | [ [ | | [ |
-3 -2 -1 0 1 2 3
) b) negative
3 __9 42 _ 48 _ _20
e 9 - =17 15-=-135 = 13
9 20 . 29 _ ., 5
e d -3+ 17 =12 T 213

e 2. 45+(-23)=22
¢3 -15+ % +(-1.03)=-1.5+0.2 + (-1.03)

=-13+(-1.03)
=-233

© Third Space Learning 2024. You may photocopy this page.
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Go further
If stuck
e Walk students through the word problem to identify what operation they need to
perform.

e Allow students to decide which numbers they are using and whether they are
positive or negative.

Questions
e How can we change 0.5 to a fraction? (We can change 0.5 to 1—% which is the
same as % )

e What is the common denominator needed to add the two fractions? (The lowest
common multiple between 2 and 3 is 6, therefore, the common denominator is 6.)

e Why is the answer less than 17 (Since we are solving for a fraction of the
smoothies, the only way the answer could be 1 is if it represented all smoothies.)

Watch out for
e Students may overcomplicate this problem. This addition problem asks for a
fraction as an answer, so ensure that students correctly change the decimal to a
fraction and find appropriate common denominators.

Answers
1 _1.,1_
e 065+ 3 5 + 3

3.2_5
6 6 6

© Third Space Learning 2024. You may photocopy this page.
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Support for Slide(s)

Questions

Can you solve with decimals or fractions? (Answers may vary. All fractions have
decimal counterparts and vice versa, so it doesn’t matter. Solving with decimals
will be modeled on the slide.)

b) Where is —1.5 on the number line? (It is exactly between -2 and -1.)

b) How can you estimate adding —1.037 (-1 is 1 hop to the left and -0.03 is just a
little more to the left))

c) Why is the sum negative? (Adding two negatives will make the sum more
negative. It mirrors the addition of the opposite numbers, in this case 1.5 + 1.03)
e) Where is —2.53 on the number line? (It is just left of —2.5)

e) How can you estimate adding 0.27 (0.2 is a little to the right.)

f) Compare 2.53 - 0.2 to -2.53 + 0.2 on the number line. (The distance of each
has the same absolute value. This means we can solve 2.53 — 0.2 and change the
answer to negative and it will be the same as -2.53 + 0.2)

Answers

a) -15+(-1.03)
-15 -1.0.3

b) | I\I,I\L I I I |

-3 -2 -1 0 1 2 3

) -15+ (-1.03) = -2.53

3 _
d) y 0.2
e) -2.53+0.2=-233
-2.53 0.2
[ [ I [ [ I I
-3 -2 -1 0 1 2 3
-0.2 2.53

f) 2.53 - 0.2 is the positive value of the same calculation.

© Third Space Learning 2024. You may photocopy this page.
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Check your Understanding

Correct answer:

3
7

© Third Space Learning 2024. You may photocopy this page.



Today you will learn about

Adding rational numbers

@ Learning Goal Prior Learning
1 5
Find —3 Z + E Find the absolute value of -|-13.41]|



Prior learning

The absolute value of a number is its distance from O on a number line. Opposites are numbers
that are on the opposite side of O but have the same absolute value.

Let's review how to find the absolute value of -6 Now let's find the absolute value of 8 and -8 to prove they are opposites.
The absolute valve o€
-b 15 b UnitS away $vom O. €6 9.

I I
Gt o |
9 8 -7 6 5 -3 -2 -1 0 1 2 8 -7 6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9

-6 is 6 away from 0 so |-6| = |-8|=8 and |8| =
Two vertical bars around the number represent absolute value. —8 and 8 are the same distance from O, but are on opposite sides,
Let's practice. so-8 and 8 are

3 |-8| = b |2.5| = C The opposite of -1 is d The opposite of 62.5 is



Let’s learn

a
Rational numbers are any numbers that can be written in the form > where a and b are integers.

We can use what we know about adding integers on number lines to add with rational numbers. (Ov‘";i\r \‘(’))‘C’
. . . . 1 3
For example, 1 3 In fact, this negative sum mirrors the positive sum of 2 + c
— — + — —
4 5 so we add the same way we would as if they were positive.
a Decide about where — X will be on the number line. First, write the fractions to have common denominators.

1 5 3 12
| | | | | = 750 5 - 20

-2 -1 o) 1 2

Then, solve the addition sentence.

b Show approximately where adding — E will be on the number line.

1 3 5 12
_ ¢ —_—— = —_—— 4 —_—— = - =
5

4 20 20

C Adding the two negatives makes the sum more

Addition of negative numbers follows the same steps as
addition of positive numbers, only the sum is negative.



Let’s learn

a
Rational numbers are any numbers that can be written in the form > where a and b are integers.

We can use what we know about adding integers on number lines to add with rational numbers. (@nd b i5

nwot O)

For example,
-1.5+3.1 C + — _

When adding a positive and a negative number, the equation

a  Wecanaddinanyorderso,-1.5+3.1=_ L
can be rearranged to an equivalent subtraction equation.

b Estimate the equation on the number line. d 1
Oe —
10

| | | | |

0) 1 2 3 4

O

W hat subtraction equation is also shown by the number line?




b

C

Follow me

3
Solve 8; + (-2.5)

oooooooooooooo ) COV\VQT+ +he

\ wmixed numbev

to a deciwwal

Estimate the sum on a number line.

2 4 6 8
Solve. 1
O e 0
O
oo, |
O

10

Your turn

1
Solve -42 + (-3.2)

oooooooooooooo ) COV\VQT+ +he

\ wixed numbev

to a deciwwal

Estimate the sum on a number line.

-8 -7 -6 5 -4
Solve. 1 1
B 5 | o
[
o ]
o




You do

3 2
—Z + -1 3 d Solve and write the answer as a mixed number.
a Estimate the sum on a number line. — F - = = - = =
| | | | | | |
-3 -2 -1 0 1 2 3

2 45+ (-23)=

b Adding the two negatives makes the sum more

1
C Write the fractions to have common denominators. 3 15+ E +(-103)=

3
e — e —1—:——
4

\ Albo write this mired
number as an
wmproper €vaction




Go further

Of the smoothies sold yesterday at Ellie's
Smoothies Shop, 0.5 were banana and another 3
were strawberry. What fraction of the smoothies

sold were either banana or strawberry?

Explain your thinking.



Support

Let's look at how to add three rational numbers.

1

-15+ = +(-1.03)= d  Now convert the fraction to a decimal.

1
Remember that numbers can be added in any order, 5

so combine the numbers with common signs first.

-1.5 + (-1.03)
+ =
Estimate the sum on a number Line.  ceeccccsssssss cccccssseeeess sssseseeseene
| | | | | | | | | | |
-2 -1 0) 1 2 3 -3 -2 -1 0) 1
Solve: -1.5 + (-1.03)= f Show 2.53 - 0.2 on the number line.

How can 2.53 - 0.2 help us solve?



Check your understanding

Add 2i + >
8 8

Why do | need to try this question
on my own first?

-To show your tutor what you understand
-To give you more practice

-To show your teacher how you are doing

o

L




Classroom Tools

1 1 1 1 1 1 1 1 1 1 1 1
O e — O e — O e — O e —
10 100 1000 10 100 1000 10 100 1000 10 100 1000
) O O O
o 4 O 4~ O 4= O




Do you have a group of students who
need a boost in math?

Each student could receive personalized lessons every week from our
specialist one-on-one math tutors.

\/ Differentiated instruction for each student
\/ Aligned to your state's standards

\/ Scaffolded learning to close gaps

“We just had our first session and it went great! The kids really liked
it and felt like they were learning! One even said he finally felt like
math was making sense.”

R\ Michelle Craig, Instructional Coach,

Y Sherwood Forest Elementary, Washington

Speak to us

] thirdspacelearning.com/us/
e (929) 298-4593

A hello@thirdspacelearning.com
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