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OVERVIEW

The units in this instructional framework emphasize key standards that assist students to develop
a deeper understanding of numbers. They learn to express different representations of rational
numbers (e.g., fractiondecimals, and percents) and interpret negative numbers in everyday
context (e.g., sea level chang@he big ideas that are expressed in this unit are integrated with
such previous knowledge as estimation, mental and basic computaliahthese conepts

need to be reviewed throughout the year.

Take what you need from the tasks and modify as requirkdse tasks are suggestions,
something that you can use as a resource for your classroom.

STANDARDS FOR MATHEMATICAL PRACTICE

The Standards for Magimatical Practice describe varieties of expertise that mathematics

educators at all levels should seek to develop in their students. These practices rest on important
Aiprocesses and proficiencieso with | oftsgstandi
of these are the NCTM process standards of problem solving, reasoning and proof,

communication, representation, and connections. The second are the strands of mathematical
proficiency specified i n Addimg It Nmadaptoen a | Resear
reasoning, strategic competence, conceptual understanding (comprehension of mathematical
concepts, operations and relations), procedural fluency (skill in carrying out procedures flexibly,
accurately, efficiently and appropriately) and productiposition (habitual inclination to see

mat hematics as sensible, wuseful, and worthwhi
own efficacy).

1. Make sense of problems and persevere in solving them.

Students explain and demonstrate rational remoperations by using symbols, visuals, words,
and real life contexts. Students demonstrate perseverance while using a variety of strategies
(number lines, manipulatives, drawings, etc.

2. Reason abstractly and quantitatively.

Students demonstrate quidative reasoning by representing and solving real world situations
using visuals, numbers, and symbols. They demonstrate abstract reasoning by translating
numerical sentences into real world situations.

3. Construct viable arguments and critique the rasoning of others.

Students will discuss rules for operations with rational numbers using appropriate terminology and
tools/visuals. Students apply properties to support their arguments and constructively critique the
reasoning of others while supportirigeir own position.

4. Model with mathematics.Students model understanding of rational number operations using tools
such as algebra tiles, counters, visuals, and number lines and connect these models to solve problems
involving reatworld situations.

5. Use appropriate tools strategically Students demonstrate their ability to select and use the most
appropriate tool (paper/pencil, manipulatives, and calculators) while solving problems with rational
numbers.
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6. Attend to precision.Students demonstrapeecision by using correct terminology and symbols and
labeling units correctly. Students use precision in calculation by checking the reasonableness of their
answers and making adjustments accordingly.

7. Look for and make use of structure Students lookor structure in positive and negative rational

numbers when they place them appropriately on the number line. They use this structure in calculation
when considering the position of numbers on the number line. In addition, students recognize the problem
solving structures of word problems and use this awareness to aid in solving them.

8. Look for and express regularity in repeated reasoningstudents will use manipulatives to explore
the patterns of operations with rational numbers. Students will use plagterns to develop algorithms.
They can use these algorithms to solve problems with a variety of problem solving structures.

(Adapted from Il linoisdéd Curriculum Model)

STANDARDS FOR MATHEMATICAL CONTENT

Apply and extend previous understandings of opations with fractions to add, subtract,
multiply and divide rational numbers.

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontalcad wernber
line diagram.

MGSE7.NS.1aShow that a number and its opposite have a sum of 0 (are additive inverses).
Describe situations in which opposite quantities combine to makerOexample, your bank
account balance is$25.00. You deposit $25.0@0 your account. The net balance is $0.00.

MGSE7.NS.1bUnderstand p + g as the number located a distéli®drom p, in the positive or
negative direction depending on whether g is positive or negative. Interpret sums of rational
numbers by describingal world contexts.

MGSE7.NS.1cUnderstand subtraction of rational numbers as adding the additive invérse,
=p + (I ). Show that the distance between two rational numbers on the number line is the
absolute value of their difference, and apply thisgiple in realvorld contexts.

MGSE7.NS.1dApply properties of operations as strategies to add and subtract rational numbers.

MGSE7.NS.2Apply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.

MGSE7.NS.2aJnderstand that multiplication is extended from fractions to rational numbers by
requiring that operations continue to satisfy the properties of operations, particularly the
distributive property, leading to products such a%)(i 1) = 1 andthe rules for multiplying
signed numbers. Interpret products of rational numbers by describidggaddicontexts.

MGSE7.NS.2bUnderstand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with rpero divisor) is a rational number.dfandq are integers
theni (p/q) = (i p)/q = p/(l q). Interpret gotients of rational numbers by describing Apairld
contexts.
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MGSE7.NS.2c Apply properties of operations as strategies to multiply and divide rational
numbers.

MGSE7.NS.2d Convert a rational number to a decimal using long division; know that the
decimalform of a rational number terminates in Os or eventually repeats.

MGSE7.NS.3Solve reakvorld and mathematical problems involving the four operations with
rational numbers.

BIG IDEA S

0 Computation with positive and negative numbers is often necessdeyetonine

relationships between quantities.

Models, diagrams, manipulatives and patterns are useful in developing and remembering
algorithms for computing with positive and negative numbers.

Properties of real numbers hold for all rational numbers.

Positive and negative numbers are often used to solve problems in everyday life.

O«

O¢ O«

ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithms for adding, subtracting,
multiplying, and dividing positive and negative rational numbers?
What ae the steps to converting a rational number to a repeating or terminating decimal?

O«

CONCEPTS AND SKILLS TO MAINTAIN

0 Use of number lines to order whole number integers.
0 Addition, subtraction, division and multiplication of whole numbers.
Addition, subtration, division and multiplication of fractions.

FLUENCY

It is expected that students will continue to develop and practice strategies to build their capacity
to becomdluentin mathematics and mathematics computatibhe eventual goal is

automaticily with math facts.This automaticity is built within each student through strategy
development and practic@he following section is presented in order to develop a common
understanding of the ideas and terminology regarfiiiregcy and automaticity irmathematics:

Fluency: Procedural fluency is defined as skill in carrying out procedures flexibly, accurately, efficiently,
and appropriately. Fluent problem solving does not necessarily mean solving problems within a certain
time limit, though there aneasonable limits on how long computation should take. Fluency is based on a
deep understanding of quantity and number.
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Deep Understanding Teachers teach more than simply fAhow
student so abi | i onyanuniderafparspects/esclbenctore ptudents fire able to see

math as more than a set of mnemonics or discrete procedures. Students demonstrate deep conceptual
understanding of foundational mathematics concepts by applying them to new situationsaas well

writing and speaking about their understanding.

Memorization: The rapid recall of arithmetic facts or mathematical procedures. Memorization is often
confused with fluency. Fluency implies a much richer kind of mathematical knowledge and experience.

Number SenseStudents consider the context of a problem, look at the numbers in a problem, make a
decision about which strategy would be most efficient in each particular problem. Number sense is not a
deep understanding of a single strategy, but ratleealtility to think flexibly between a variety of

strategies in context.

Fluent students

(@]

flexibly use a combination of deep understanding, number sense, and memorization.
are fluent in the necessary baseline functions in mathematics so that thelg &mespbnd their
thinking and processing time unpacking problems and making meaning from them.

are able to articulate their reasoning.

find solutions through a number of different paths.

(@]

O« O«

For more about fluency, seeip://www.youcubed.org/wp
content/uploads/2015/03/FluencyWithoutF28d.5.pdf and: http://joboaler.com/timd-tests
andthe-developmenbf-mathanxiety/

SELECTED TERMS AND SYMBOLS

The following terms and symbols are often misunderstood. These concepts are not an inclusive
list and should not be taught in isolation. However, due to evidence of frequentityifficd
misunderstanding associated with these concepts, instructors should pay particular attention to
them and how their students are able to explain and apply them.

Students should explore these concepts using models and real life examples. Siodkhts s
understand the concepts involved and be able to recognize and/or demonstrate them with words,
models, pictures, or numbers.

The websites below are interactive and include a math glossary suitable for middle school
studentsNote 1 Different sourcesuse different definitions. Please preview any website for
alignment to the definitions given in the frameworksThe definitions below are from the
CCSS glossarittp//www.corestandards.org/Math/Content/mathemagicssary/glossaty
when applicable.

Visit http://intermath.coe.uga.eau http://mathworld.wolfram.conto se additional definitions
and specific examples of many terms and symbols used in grade 7 mathematics.

Additive Inverse
Multiplicative Inverse

O¢ O«
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Absolute Value
Integers

Long Division
Natural Numbers
Negative Numbers
Opposite Numbers
Positive Numbers
Rational Numbers
Repeating Decimal
Terminating Decimal
Zero Pair

STRATEGIES FOR TEACHING AND LEARNING

Th|s unit builds upon the understanding of rational numbers in Grade 6:

O« O« O« O« O¢C O¢ O«

0

guantities can be shown using + cand having opposite directions or values

points ona number line show distance and direction,

opposite signs of numbers indicate locations on opposite sides of 0 on the number line,
the opposite of an opposite is the number itself

the absolute value of a rational number is its distance from 0 on theeniing)

the absolute value is the magnitude for a positive or negative quantity, and

coordinates can be located and compared on a coordinate grid using negative and positive
rational numbers

order of operations should be applied to operations with ratmmabers.

In Grade 7, learning now moves to exploring and ultimately formalizing rules for operations
(addition, subtraction, multiplication and division) with integers.

Using both contextual and numerical problems, students should explore what hapeens
negative numbers and positive numbers are combined. The following strategies can be applied
for students to explore combining negative and positive rational numbers:

0

-

0]

Number lines present a visual image for students to explore and record addition dn
subtraction results.

Two-color counters or colored chips can be used as a physical and kinesthetic model
for adding and subtracting integers. With one color designated to represent positive
numbers and a second color for negative numbers, addition/sulaiction can be
represented by placing the appropriate numbers of chips for the addends and their
signs on a board. Using the notion of opposites, the board is simplified by removing
pairs of opposite colored chips. The answer is the total of the remaimgrchips with

the sign representing the appropriate color.

Repeated opportunities over time will allow students to compare the results of adding and
subtracting pairs of numbers, leading to the generalization of the rules. Fractional
rational numbers anghole numbers should be used in computations and explorations.
Students should be able to give contextual examples of integer operations, write and
solve equations for reavorld problems and explain how the properties of operations

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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apply. Realorld situations could include: profit/loss, money, weight, sea level,
debit/credit, football yardage, etc.

0 Using what students already know about positive and negative whole numbers and
multiplication with its relationship to division, students should generalies for
multiplying and dividing rational numbers. Multiply or divide the same as for positive
numbers, the designate the sign according to the number of negative factors. Students
should analyze and solve problems leading to the generalization afé¢kdar
operations with integers.
For example, beginning with known facts, students predict the answers for related facts,
keeping in mind that the properties of operations apply (See Tables 1, 2, and 3 below).
Table 1 Table 2 Table 3
4x4=16 4x4=16 -4 X -4=16
4x3=12 4x3=12 -4 x-3=12
4x2=8 4x2=8 -4 x-2=8
4x1=4 4x1=4 -4 x-1=4
4x0=0 4x0=0 -4 x0=0
4x-1= -4x1= -1 x-4=
4x-2= -4Xx2= -2 X-4=
4x-3= -4Xx3= -3 x-4=
4x-4= -4x4= -4 xX-4=
0 Using the | anguage of Athe opposite ofo he

multiplication of negatively signed numbergi(x - 4 = 16, the opposite of 4 groups
of -4). Discussion about the tables should address the pattéhesproducts, the role of
the signs in the products and commutativity of multiplication.

Then students should be asked to answer these questions and prove their responses.
Is it always true that multiplying a negative factor by a positive factaltseis a
negative product?

Does a positive factor times a positive factor always result in a positive product?
What is the sign of the product of two negative factors?

When three factors are multiplied, how is the sign of the product determined?
How is the numerical value of the product of any two numbers found?

O«

O« O¢ O¢ O«

Students can use number lines with arrows and hops, groups of colored chips or logic to explain
their reasoning. When using number lines, establishing which factor will represent length,
number ad direction of the hops will facilitate understanding. Through discussion,
generalization of the rules for multiplying integers would be the result.

Division of integers is best understood by relating division to multiplication and applying the
rules. h time, students will transfer the rules to division situations.

Ultimately, students should solve other mathematical andveddl problems requiring the
application of these rules with fractions and decimal.

In Grade 7, the awareness of rational arational numbers is initiated by observing the result of
changing fractions to decimals. Students should be provided with families of fractions, such as
sevenths, ninths, thirds, etc. to convert to decimals using long division. The equivalents can be

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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grouped and named (terminating or repeating). Students should begin to see why these patterns
occur. Knowing the formal vocabulargtional andirrational is not expected.

FORMATIVE ASSESSMENT LESSONS (FAL)

Formative AssessmenLessonsare intended tsupport teachers in formative assessment. They
reveal and develop studentsdé6 understanding of
lessons enable teachers and students to monitor in more detail their progress towards the targets

of the standards.ifTey assess studentsd understanding of
performance, and help teachers and their students to work effectively together to move each
student 6s mat hemati cal reasoning forward.

More information on Formative Assessment loessmay be found in the Comprehensive
Course Guide.

SPOTLIGHT TASKS

A Spotlight Task has been added to ell€hSE mathematics unit in the Georgia resources for

middle and high schoolThe Spotlight Tasks serve as exemplars for the use of the Standards for
Mathematical Practice, appropriate dleitel Mathematics Georgia Standards of Excellecel
researckbased pedagogical strategies for instruction and engagement. Each task includes teacher
commentary and support for classroom implementati&wme of he Spotlight Tasks are

revisions of existing Georgia tasks and some are newly creatititionally, some of the

Spotlight Tasks are-Bct Tasks based onA&ct Problems from Dan Meyer and Probl&ased

Learning from Robert Kaplinsky.

3-ACT TASKS

A ThreeAct Task is a whole group mathematics task consisting of 3 distinct parts: an engaging
and perplexing Act One, an information and solution seeking Act Two, and a solution discussion
and solution revealing Act Three.

More information along with guidelinesrf@-Act Tasks may be found in the Comprehensive
Course Guide.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
July 207 - PagelOof 128



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Grade AOperations with Rational Numbers

Task Type
Task Name Grouping Strategy Content Addressed Standards Addressed
Show Me the Sign  Learning Task Using models to add or MGSE7.NS.1
Part 1 Individual/ Partner subtractntegers ad
Show Me the Sign  Learning Task Using models to add or MGSE7.NS.1
Part 2 Individual/ Partner subtract integers ad
Subtractin Learning Task Conrect the idea of removing MGSE7.NS.1
mg Partner/Srr?aII Grou guantities to subtracting MGSE7.NS.1D
e H integers MGSE7.NS.3
SpotlightTask Using models to add or
Deep Freeze Individual/ Partner subtract integers MGSE7.NS.3
: Learning Task Using a number line to add ar MGSE/Z.NS.1
Hot Air Balloon Individual / Partner subtract integers &d
g MGSE7.NS.3
Performance Task Sums to zero; operations wit MGSE7.NS.1
Debits and Credits Individual / Partner integers (sums and ad
differences); debits and credit MGSE7.NS.3
Integer Subitizing Practice Task Identify zero pairs within quick MGSE7.NS.1
Cards Partner/Small Groug images to determine the sum ¢ ab
integers
Create Three Practice Task Adding and subtracting rationg
I Partner/Small Group numbers to create 3 €3 MGSE7.NS.1d
Using Positive ang Formative Exterd understanding of addin MGSE7 NS.1
Negative Numberg Assessment Lessorf  and subtracting to include MGSE?INS-3
in Context (FAL) | Partner/Small Group rational numbers T
o . Multiplying integers usin@
S et ooy | numberne and counters | MOSET N2
1eges propertienf numbers
Mo_de_:llng- the Learning Task Multlplylng integers using a} MGSE7 NS.2
Multiplication of - number line and counters;
Individual / Partner . ac
Integers properties of numbers

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Pattens of Learning Task Multiplying and dividing MGSE7.NS.2
Multiplication and - rational numbers; properties o
- Individual / Partner ac
Division numbers
Do It Yourself Practice Task Connecting diwgion of integers MGSE7.NS.2
Revisited Individual / Partner to dividing rational numbers. ac
WhatDoeslt Performance Task Eﬂﬂ:n? i%arirzzzonnusma%ilr' MGSE7.NS.2d
Cost? Individual/ Partner PyIng MGSE7.NS.3
integers
Converting . Changing fractions decimals
Fractions to Learning Task using long division; looking at MGSE7.NS.2d
. Partner/Small Group
Decimals why
Changing fractias decimals
. using long division; looking
The Repeqter VS. I_.e.arnlng Task for patterns between MGSE7.NS.2d
The Terminator | Individual / Partner T :
terminating and repeating
decimals
Ties together comparing MGSE7.NS.1
A Poster Culminating Task integers, absolute value, ad
- Individual / Partner number problems; realavid MGSE7.NS.2
situations a-d
Whodunit? The Culminating Task Clues are given relatgd to & MGSE7.NS.1
Undoing of ¢7) Individual / Partner number I|n_e model to find the ad,
guilty Anu MGSE7.NS.2

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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ShowMe the Sign Part 1 Back to task table

In this task, students will find sums and differences of integers using tools (bead strings and
modified rekenrek). Students will model and explain in words how they arrived at tha@ sum
difference.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical number
line diagram.

MG SE7.NS.1aShow that a number and its opposite have a sum of 0 (are additive inverses).
Describe situations in which opposite quantities combine to makerOexample, your bank
account balance is$25.00. You deposit $25.00 into your account. Thealahbe is $0.00.

MGSE7.NS.1bUnderstand p + g as the number located a dist&li@drom p, in the positive or
negative direction depending on whether g is positive or negative. Interpret sums of rational
numbers by describing real world contexts.

MGSE7.NS1c Understand subtraction of rational numbers as adding the additive invérse,
=p + (I g). Show that the distance between two rational humbers on the number line is the
absolute value of their difference, and apply this principle idseald contexts.

STANDARDS FOR MATHEMATICAL PRACTICES

1. Make sense of problems and persevere in solving them.
5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

COMMON MISCONCEPTIONS

w

0 Visual represermtions may be helpful as students begin this work. If they do not have a
visual to illustrate what is happening when they are adding and subtracting integers, they
will get lost in the symbols and will not know how to combine the absolute value of the
integers.

0 Ask students to create their own stories for integer operations and to answer the

following three prompts:

o0 Where did you start?
o How far did you go?
o0 Where are you now?

Students want to subtract by just taking the counter off instead of bringirgeno pair.

Students do not always understand the value of a zero pair and how the value stays the
same no matter how many zero pairs you bring.

= =4
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ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithms for adding and subtracting
positive and negative rational numbers?

MATERIALS

Bead strings
Rekenrek
Show Me Your Sign recording sheet

O¢ O¢ O«

GROUPING
Individual or Partner

TASK DESCRIPTION

To combat the misconceptions students have when computing with integers, there are several
tods that will aid in developing an understanding of operations with integers. Beginning with a
bead string number line will help reinforce the quantity of the integers. The bead string can be
created using pony beads and a pipe cleaner or string. Umsekdbad to represent zero, white
beads for each positive number and red beads for each negative number.

A modified rekenrek can help align zero pairs when adding and subtracting integers. A
traditional rekenrek has two rows of 10 beads. Each roviveased beads and five white beads.
Theyore useful when students are developing
number strategies for addition and subtraction of whole numbers. The modified rekenrek for use
with integers has two rows tén beads. One row has ten white beads and the second row has
ten red beads. It can be constructed using red and white pony beads, two pipe cleaners and
cardboard or tag board.

It may prove useful to allow each student to construct a bead string aiftechoekenrek, as
through construction they will discover every positive integer has a matching negative integer.
Note: To do this with multiple classes, allow time at the end of this initial lesson for

students to deconstruct the tools.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Activator :
Model for students how to use the bead string and modified rekenrek to add and subtract positive
and negative integers.

Ensure each student has access to a bead string. Students may work with a partner and share a
bead string. Using the bead string tinst students to add 3 + 2 by moving their finger or

clothes pin 3 beads from zero then 2 more beads. Ask several students at which number did they
land. Record student responses on the balaedcprrect response i9.5Ask which integers did

they addand record the information on the boaBdafd 3.

Now instruct students to move 6 away from zero then back one. Circulate around the room to
monitor students®é movement along the bead str
they land and rewd responses on the board. Ask students what integers did they add. Possible
responses nladgy obre fiNVBe adnidd not add, we subtracte
reinforce the idea that adding 6-t)is the same as-@&. This can be done lafscussing the

movement on the bead string. When adding a negative integer you move in the direction of the
negative integers, to the left. When subtracting positive integers you move in the direction of

zero, to the left. *This is an idea you wantdsnts to derive through the use of the bead string.

Distribute the modified rekenrek to each student or pair of students. Rekenrek should be held in
the starting position by moving all beads to the left. Instruct students to compute 3 + 2 by
moving 3 wiite beads to the far right side of the rekenrek followed by 2 more white beads. Or
students may move 5 white beads based on the understanding of 3 + 2 =5. Ask several students
what quantity is represented on the right and record responses on the@leardhe rack by

returning beads to the starting position.

Instruct students to show 6 1] on the rekenrek. Circulate to observe how students are moving
the beads. Have student volunteers to show wha ' enrek looks like:

Discuss what studésnknow about the matching white and red bead. Students should conclude it
represents a zero pair. Ask several students what quantity is repreSgnted (

After the teacher teaches a miesson about how to use models to show addition and
subtraction opositive and negative integers, the students will complete the following learning
task.

Use the bead string and rekenrek to complete the following.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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1. Using positive integers, find all the combinations with a sum of 5. Explain what method you
used tdind the pairs.

Solution: Students should have an understanding of the commutative property of addition.

Integers sum Equation Method
_ Explanation of how they used the tool tg
Oand +5 5 0+5=5 determine the answer.
_ Explanation of how they used the tool to
*5and0 S 5+0=5 determine the answer.
_ Explanation of how they used the tool tg
+3and +2 S 3+2=5 determine the answer.
_ Explanation of how they used the tool tg
*2 and +3 5 2+3=5 determine the answer.
_ Explanation of how they used the tool tg
+4 and +1 5 4+1=5 determine the answer.
+1 and +4 5 1+4=5 Explanation of how they used the tool tg
determine the answer.

2. What conclusions can you make about the positive integers?
Solution: When positive nurbers are added together it gives you a positive solution.

3. Using positive and negative integers, find four pairs of integers with a sum of 5. Explain what
method you used to find the pairs.

Solution: There are several pairs of integers possible foistsolution. The solutions below are
examples of what students may model as the answer.

_ Explanation of how they used the tool tg
7 and-2 ° 1+62)=5 determine the answer.

_ Explanation of how thg used the tool to
-5 and +10 ° S +10=5 determine the answer.

_ Explanation of how they used the tool tg
+6 and-1 ° 6+(1)=5 determine the answer.

_ Explanation of how they used the tool tg
+1and-6 ° 1+66)=5 determine the answer.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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4. What conclusions can yomoake about the positive and negative integers? Is there a pattern?
Solution: The absolute value for both integers needs to have a difference of five. The positive

number has the bigger absolute.

5. Find a pair of negative integers with a sum of 5. Wbatou notice about the result? Explain
your findings.

Solution:

The sum of two negative integers will not result in a positive five or any positive number.

6. Find five pairs of integers with a sum-6f What do you notice about each pairs of intgger
Solution: Answer may vary for five pairs. The difference between the absolute value of the
two numbers should be 6. The negative number will have the bigger absolute value.

7. What generalizations can you make about adding integers?

Summarizer:

For the following examples, write an equation (show numericalig)draw a model using a
bead string or rekenrek to help explain your answer.

Comment

The use of multiple representations will help students demonstrate their understanding of
adding integersThe connection should be made between all illustrated representations.

a) Explaina+ b if bothaandb are positive numbers.

Solution:
Equation Students should see that the sum of two positive
a + b = positive number. numbers can only produce a possié result.

b) Explain &) + (b) if a and b both represent negative numbers.

Solution:
Equation Students should see that the sum of two negative
(a) + (b) = negative number numbers can only produce a negative result.

c) Explaina + (b) if arepresents any positive number afl iepresents any negative number.
Comment Students can use various numbers to illustrate the equation and explain reasoning.

Solution:

Equation
(a) + (b) has a positive result if the distance from O to a is greater ttiendistance from (b)
to O; |a| is greater than |b|.

(a) + (b) has a negative result if the distance from 0 to a is less than the distance from (
0; |a| is less than |b|.
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d) Explainb + (a) if b represents any positive number aagrépresents anyegative number.
Solution:

Equation

b + (a) has a positive result if the distance from 0 to b is greater than the distance from
to O; |b| is greater than |a|.

b + (a) has a negative result if the distance from 0 to b is less than the distance fioim Qa
|b| is less than |a|.

e) Explaina+ b+ cif aandb represent positive numbers amj epresents a negative number.
Solution:

If the sum of a and b is a positive number, then the sum of (a + b) and (c) is positive if |a + b| is
greater than|c|. (This should look similar to the illustration in problem #13.)

If the sum of a and b is a positive number, then the sum of (a + b) and (c) is negative if |a + b|
Is less than |c|. (See illustration below.)

DIFFERENTIATION

Extension
0 The generalizatin problems may be more appropriate in an advanced class.

v

0 Have students create expressions with more than two integers.

Intervention

0 This lesson could be used as a remediation activity for those students who are struggling
understanding addition and grdztion rules.
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Show Me the Sign Part 1

Use the bead string and rekenrek to complete the following.

1. Using positive integers, find all the combinations with a sum of 5. Explain what method you
used to find the pairs.

Integers sSum Equation Method

2. What conclusions can you make about the positive integers?

3. Using positive and negative integers, find four pairs of integers with a sum of 5. Explain what
method you used to find theuips.

Integers sSum Equation Method

4. What conclusions can you make about the positive and negative integers? Is there a pattern?

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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5. Find a pair of negative integers with a sum of 5. What do you notice aboesulte Explain
your findings.

6. Find five pairs of integers with a sum-6f What do you notice about each pairs of integers?

7. What generalizations can you make about adding integers?
For the following examples, write an equat{show numericallyanddraw a model using a
bead string or rekenrek to help explain your answer.

a) Explaina+ b if both a andb are positive numbers.

b) Explain @) + (b) if a and b both represent negative numbers.

c) Explaina+ (b) if a represents any positive number aml fepresents any negative
number.

d) Explainb + (a) if b represents any positive number aagrépresents any negative
number.

e) Explaina+ b+ cif aandb represent positive numbers amjlrepresets a negative
number.
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Show Me the Sign Part 2

Back to task table
In this task, students will find sums and differences of integers using models (two color counters
or number lines). Students will model and expiai words how they arrived at the sum or
difference.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a kar@mowertical number
line diagram.

MGSE7.NS.1aShow that a number and its opposite have a sum of 0 (are additive inverses).
Describe situations in which opposite quantities combine to makerOexample, your bank
account balance is$25.00. You dep@sh25.00 into your account. The net balance is $0.00.

MGSE7.NS.1bUnderstand p + g as the number located a dist&li@drom p, in the positive or
negative direction depending on whether g is positive or negative. Interpret sums of rational
numbers by d&cribing real world contexts.

MGSE7.NS.1cUnderstand subtraction of rational numbers as adding the additive invérse,
=p + (I ). Show that the distance between two rational numbers on the number line is the
absolute value of their difference, angbpthis principle in reavorld contexts.

STANDARDS FOR MATHEMATICAL PRACTICE

Make sense of problems and persevere in solving them.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make usé structure.

NooahkE

COMMON MISCONCEPTIONS

0 Visual representations may be helpful as students begin this work. If they do not have a
visual to illustrate what is happening when they are adding and subtracting integers, they
will get lost in the symbols and will hikbnow how to combine the absolute value of the
integers.
Ask students to create their own stories for integer operations and to answer the
following three prompts:

0 Where did you start?

o How far did you go?

o Where are you now?

O«

Students want to subtract hysj taking the counter off instead of bringing in a zero pair.
Students do not always understand the value of a zero pair and how the value stays the same no
matter how many zero pairs you bring.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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ESSENTIAL QUESTIONS

0 What strategies are most useful itpeg develop algorithms for adding and subtracting
positive and negative rational numbers?

MATERIALS

0 colored pencils (red and yellow)
0 twoi color counters

GROUPING
Individual or Partner
TASK DESCRIPTION

Number lines and counters are useful in dertrating understanding of operations with
integers.

Example: 4 +{4)

pa | | | | I | | | | LN\
S I T T T 1 I T [ [ I
. 51 4 3 2 -1 1] 1 2 3 4 5
Number line model
-4
< | | | | g | g | ey | | N
< J J T T | . . M I
-5 -4 -3 2 -1 1] 1 2 3 4 5

Two-color counters

+4
model
=0

model shows 4 zero pairs

After the teacher teaches a miesson about how to use models to show addition and
subtraction of positive and negative integéme, students will complete the following learning
task.

1. At sunrise, the outside temperature was 1° below zero. By lunch time, the temperature
rose by 17° and then fell by 4° by night. What was the temperature at the end of the day?
Solution:(-1) + 177 4=

1671 4=12°
Student explanations may vary.
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Sheldon was doing a science experiment about temperature. He first measured the
temperature of some water and found it was 17°C. Then he put the whiefrieezer
and recorded the temperature two hours later. It had falldit€. What was the change
in temperature in two hours?
Solution: 17°(- 11° )= 28°
Student explanations may vary, but should include that there was a drop imaamgpe
fromp ¥ 0€ p@F € 'Quy8
During an electronics experiment in your laboratory, you measure the voltage at terminal
A on your newly designed circuit. You meastt2 volts. You check the same terminal
after making a small change the circuit and this time you measui8 volts. What was
the voltage difference between the two readings?

Solution: ¢12)7 (-18)=
(-12) + 18=6
Student explanations may vary.

What is the change in temperature a customer in a groceeyestperiences when they
walk from the chilled vegetable section at 4 °C toftbeen fish section which is set to
118 UC?
Solution: 4- (-18) or 4 + 18

22°C
Student explanations may vary, but should include that there was a drop in temperature
from& 0€ p B¢ Qa8

DIFFERENTIATION

Extension

o

0

Students can creatheir own story problems involving the addition and subtraction of
integers. Students can switch problems and solve using the number line strategy or
counters.

Change the numbers so students work with larger numbers within the problems.

Intervention

0

Change the numbers so students first begin working with smaller numbers before
attempting these problems.
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Show Me the Sign Part 2

Use a number line or counters to help you model with mathematics. Explain your answer using
words, numbers and/or pictures.

1. At sunrise, the outside temperature was 1° below zero. By lunch time, the temperature
rose by 17° and then fell by 4° by night. What was the temperature at the end of the day?

2. Sheldon was doing a science experiment about temperature. He firstedeasu
temperature of some water and found it was 17°C. Then he put the water in the freezer
and recorded the temperature two hours later. It had falldit€. What was the change
in temperature in two hours?

3. During an electronics experiment iowr laboratory, you measure the voltage at terminal
A on your newly designed circuit. You meastt2 volts. You check the same terminal
after making a small change to the circuit and this time you med<wvelts. What was
the voltage difference betwe#me two readings?

4. What is the change in temperature a customer in a grocery store experiences when they
walk from the chilled vegetable section at 4 °C to the frozen fish section which is set to
118 UC?
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Subtracting Integers

Back to task table
This task will help students connect the idea of removing quantities to subtracting integers.

STANDARDS FOR MATHEMATICAL CONTENT

MCC7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbersgpresent addition and subtraction on a horizontal or vertical number
line diagram.

MCC7.NS.1cUnderstand subtraction of rational numbers as adding the additive inyerse,
n N 1 . Show that the distance between two rational numbers on the number line is
the absolute value of their difference, and apply this principle invedt contexts.

MCC7.NS.1dApply properties of operations as strategies to adidsabtract rational
numbers.

STANDARDS FOR MATHEMATICAL PRACTICES
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
5. Use appropriate tools strategically.
6
7

. Attend to precision.
. Look for and make use dafscture.

COMMON MISCONCEPTIONS
1 Visual representations may be helpful as students begin this work. If they do not have a
visual to illustrate what is happening when they are adding and subtracting integers, they
will get lost in the symbols and will natdw how to combine the absolute value of the
integers.
1 Ask students to create their own stories for integer operations and to answer the
following three prompts:
o0 Where did you start?
o How far did you go?
0 Where are you now?
Students want to subtract by jugking the counter off instead of bringing in a zero pair.

Students do not always understand the value of a zero pair and how the value stays the same no
matter how many zero pairs you bring.

BACKGROUND KNOWLEDGE

Often times, teachers use tricks to teaabtracting integers. These tricks undermine the concept
and prevent students from connecting the concept of subtracting positive whole numbers to
subtracting integers. Please refrain from teaching tricks in regards to the operations and signs.
Allow students to derive what is happening through the exploration of this task.
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The modified rekenerek has two rows, 10 white beads and 10 red beads. The white beads
represent positive quantities while the reds represent negative quantities.

ESSENTIAL QUESTIONS
1 What strategies are most useful in helping develop algorithms for adding and subtracting
positive and negative rational numbers?

MATERIALS
M counters
M1 rekenrek

GROUPING
Individual or Partner

TASK DESCRIPTION

Mini-lesson: Using the rekenrek, ask stude¢n model 6. Write-8 on the board. Ask students
what action they will need to do in order to model the expression written. Students should
conclude they will need to take away, remove, subtract, deduct, etc 3 white beads. Record the
verbs used orhte board. Students should model the expression using the rekenrek. Enccourgae
students to record in their math notebook/journal an explanatios3 @in@l the equation.

Possible explanation: we removed 3 positives from the 6 positives which left 3vessiti

Instruct students to clear their racks then skh®war 6 red beadsRecord-6-(-3) on the board.

Have students refer back to the verbs from the previous problem. Ask if the verbs still apply.
Students should conclude the verbs still apply bectgseperation is still subtraction. students
should model the expression by removing 3 red beads leaving 3 red beads. Encourage students
to record an explanation e8-(-3) along with the equation.

Students should clear their racks, then show podtivRecord §-3) on the board and ask

students if the same verbs apply. Instruct students to discuss with a neighbor how to model the
expression. Circulate and | isten to the idea
negatives to removeAsk students if the use of zero pairs would create negdtvesnove.

Ask students to determine how many zero pairs are néfle8tudents should model the zero

pairs and check to ensure the quantity shown is dtfll@hite beads and 3 red beadsStudents

should continue to model the expression removing 3 red beads leaving 9 white beads. Encourage
students to record then share an explanationr(e8)éalong with the equation.

Repeat previous step usiry3 and-31 (-6).
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TASK DIRECTIONS :

Useyour rekenrek to model the following problems. Determine if there are any patterns.

1. 45 2.79 3.26

What did you notice?

Possible solution: When subtracting a greater positive from a lesser positive, the difference is
negative.

4.-6-4 5.-371 2 6.-57 1

What did you notice?

Possible solution: When subtracting a lesser positive from a greater negative, you must create
positives using zero pairs. The difference will be negative.

7. 31 (-4) 8. 41 (-6) 9. 21 (-8)

What do you notice?

Possible solution: When subtracting a greater negative from a lesser positive, you must create
negatives using zero pairs. The difference is positive. Itis just like adding 2 positives.

10.-37 (-7) 11.7 17 (-4) 12.7 471 (-4)

What do you notice

Possible solution: when subtracting a greater negative from a lesser negative, the answer is
positive. It gives the same results as adding the negative to a positive.

13.-77 (-3) 14.-47 (-1) 15.7 571 (-1)

What did you notice?

Possible solutin: when subtracting a lesser negative from a greater negative, the difference
is negative. You get the same result as adding the greater negativpdsitve (opposite of

the lesser negative).

DIFFERENTIATION

Extension

Have students apply the concepsubtracting integers using a number line. Students should
view subtracting positives as removing positive spaces and subtracting negatives as removing
negative spaces.

Intervention

Some students may not discotlee patterns or rules with one expegen Providing multiple
opportunities to construtheir thinking using two color counters or algebra tiles as well as
discussions with peers will aid in developing their understanding.
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Subtracting Integers

Use your rekenrek to model the following preiis. Determine if there are any patterns.

1. 45 2. 79 3.26

What did you notice?

4.-6-4 5.-31 2 6.-57 1

What did you notice?

7.3i (-4) 8. 4i (-6) 9. 2i (-8)

What do you notice?

10.-371 (-7) 115 17 (-4) 12.1 47 (-4)

What do you notice?

13.-71 (-3) 14.-47 (-1) 15.1 57 (-1)

What did you notice?
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Deep Freeze

Back to task table
Task adapted fromww.gfletchy.wordpress.com

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.3Solve reafvorld and mathematical problems involving the fouergions with
rational numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable argumerdad critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

ESSENTIAL QUESTIONS

0 Whatstrategies are most useful in helping develop algorithms for adding and subtracting
positive and negative rational numbers?

MATERIALS REQUIRED

0 Videos for Deep Freeze3-Act task
0 Recording sheet (attached)

TIME NEEDED

0 1day

TEACHER NOTES

In this task, students will watch the video, then tell what they notidesk studentso discuss

what they wonder or are curious about. These questions will be recorded on a class chart or on
the board. Students will then use mathematics to answer their ostiogse Students will be
given information to solve the problem based
information they need, and ask for it, it will be given to them

Task Description

The following 3Act Task can be found alittp://vimeoacom/94462885

More information along with guidelines for 3Act Tasks may be found in the Comprehensive
Course Guide.
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ACT 1:
Watch the video:
6 What 6s the temperature in Duluth, Mi nnesot

6 Write an estimate you know is too higWrite an estimatgou know is too low.

ACT 2:
0 Itis 7 degrees in Atlanta, Georgia
0 There is a 31 degree difference in the temperature between Atlanta and Duluth

Minnesota.

There’s a 31 degree difference between Atlanta, Georgia and Duluth, Minnesota
ACT 3
Students will compare and share solution strategies.
Reveal the answer. Discuss the tle¢ical math versus the practical outcome.

0
0 How appropriate was your initial estimate?
0 Share student solution paths. Start with most common strategy.
0 Revisit any initial student questions that
TUESDAY'S LOWS »
"}'%A '
28 z@ 15" 7
45 26 20
4% 39.18‘“
ACT 4

0 Have students identify the tempera&tulifference between 5 different cities
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Task Title: Name:

ACT 1

Adapted from Andrew Stadel

What did/do you notice?

What questions come to your mind?

Main Question:

Estimate the result of the main question? Explain?

Low estimate Pl ace an fAx0 wher e you Highestimate

ACT 2

What nformation would you like to know or do you need to solve the MAIN question?

Record the given information (measurements, m

If possible, give a better estimate using this information:
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Act 2)(conboét
Use this area for your work, tables, calculations, sketches, and final solution.

ACT 3

What was the result?

Which Standards for Mathematical Practice did you use?

I Make sense of probl emgl Us eopriatetpols strategically.

I Reason abstractly & qyi Attend to precision.

I Construct viable argury
of others. I Look for and make use

I Look for andinrepeated ¢

I Model with mathemati cs )
reasoning.
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Hot Air Ballo on Back to task table

Used with permission by Susan Meragww.supermathunits.com

In this task, students will use a concrete model to help them understand how to add and subtract
integers. The vertical position of the hot air balloon is determined by adding or removing a
number of helium bags (or gas bags), which represent positiversitegd sand bags, which
represent negative integers. This activity provides a dynamicrhadd manipulative designed

to help students understand addition and subtraction of positive and negative numbers.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical number
line diagram.

MGSE7.NS.1aShow that a number and its opposite have a sum ofeQa@ditive inverses).
Describe situations in which opposite quantities combine to makerOexample, your bank
account balance is$25.00. You deposit $25.00 into your account. The net balance is $0.00.

MGSE7.NS.1bUnderstand p + g as the number kecha distanc!!?! from p, in the positive or
negative direction depending on whether g is positive or negative. Interpret sums of rational
numbers by describing real world contexts.

MGSE7.NS.1cUnderstand subtraction of rational numbers as adding thévadiiversep i q
=p + (I ). Show that the distance between two rational humbers on the number line is the
absolute value of their difference, and apply this principle irgseald contexts.

MGSE7.NS.1dApply properties of operations as strategies to add and subtract rational numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.

Model wih mathematics

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

NoakdbdE

COMMON MISCONCEPTIONS

Visual representations may be helpful as students begin this work. If they do not have a visual to
illustrate what is happening when they are adding and subtracting integers, they will get lost in
the symbols and will not know how to combine the absolute value of the integers.
o Students may struggle with the generalization section. It is very abstract and may be
difficult because the algebra unit has not been done.
o In part lll, students have been taught when they see parenthesis it represents
multiplication. The signs shown in this part do not mean multiplication but are there for
spacing purposes when there aneltiple signs/operations.
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ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithms for adding and subtracting

positive and negative rational numbers?

MATERIALS

Balloon model (1 index card per student)

Vertical number lines @wn on graph paper

3 colors per student (colored pencils, pens, or markers)
rulers

O« O¢ O¢ O«

GROUPING
Individual / Partner

TASK DESCRIPTION

I. INTRODUCTION: Model with mathematics and use tools strategically (SMP 4 & 5)

1. Have students draw a vertical numli@e on %2 inch graph paper. Students nee
to use the lines of the graph paper and number the vertical number line using tt ~T
different colors one color for the positive numbers, one color for the negative .
numbers, and another color for zero. -
2. Give eah student an index card and tell them to draw a hot air balloon and ar |
arrow. L
3. Model and discuss with students what makes a -
balloon go up and what makes it go down. i
-Gas bags (hot air) make the balloon go up
-Sand bags make the balloon go down

4.Tel |l students, AWe are
positive numbers, for example 3 bags of gas will be
expressed as +3 and 10 bags of gas will be expresse
+10. Bags of sand will be expressed as negative
numbers, for example 5 bags of sand will bpregssed
as (5) and 7 bags of sand will be expressedag (. 0

T
e b B b b oy e b Lk e LhoEh =] g0 e &
M BR - SR BR O Lo b =

T
—
=

The Hot Air Balloon Model T

bags

Sand bagg¢negative integersand Hot Air baggpositive integersgan be used to illustrate operations
with integers. Bags can be put on (added to) the ballotaken off (subtracted).
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Here is an example3- (-4) = ?

0 The balloon starts a8 (think of the balloon being 3
feet below sea level or 3 feet below the level of a
canyon) and you take off 4 sand bags.

0 Now, think about what happens to a balloon if you
remove sand bags, the balloon gets lighter. So, the

balloon would go up 4 units.

If you think in terms of aertical number lingit would
startat3 and end up at 1, s8- (-4) = 1. To help

students make the connection betwe®n(-4) and-3 + -
(+4), present the addition and subtraction questions uj

the same numbers.

S+ 3
| — 14 ..H
0+ L =5
- 4 units -
 J . x B .
= =/
¥ 33

Another example would include the first addition question as-9)taqd the first subtraction question
would then be 9 (+5). The students see thattting on5 sand bags (negaéy produces the same result

astaking off5 hot air bags (positive).

Hand out t he

page fAWhat

happens wheneéo

and

situation with a vertical number line and a hot air balloon (index card) or some othef type o

model.

t he

Il. Reason quantitatively (SMP 2): What happens to

ball oon when

Mathematically

Add bags of gas

Balloon goes up

3 bags of gas (+3)
10 bags of gas (+10)

Add bags of sand

Balloon goes down

3 bags of sand-3)
10 bags of sand10)

Subtract bags of gas

Balloon goes down

Subtract 3 bags of gaq+3)
Subtract 10 bags of gag+10)

Subtract bags of sand

Balloon goes up

Subtract 3 bags of saii@3)
Subtract 10 bags of saind-10)
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TASK DIRECTIONS :

When using hot air balloons to addsubtract integers, there are several important things to
remember:

0 The first number indicates where the balloon starts.

0 The sign tells you if you will be adding or subtracting something from the balloon. An
addition sign tells you that you will be didg something to the hot air balloon and a
subtraction sign tells you that you will be subtracting something from the balloon

0 The second number tells you what you will add or subtract from the balloon (either bags

of gas if the number is positive or bagfssand if the number is negative).
Use a number line and a model of a hot air balloon. Model each problem and answer the
guestions that follow; the first one gives you hints as to the types of answers you should
give.
-3+6

Where does the balloon start?} (#

Do you add or subtract something from the balloon? (operation)

1.

2.

3. What do you add or subtract from the balloon? (# bags of?)
4. Where does the balloon end up? (#)

Solution:
1.-3
2. Add
3. 6 bags of gas
4.3

4+(-7)
5. Where does the balloon end up?

Solution:

5.-3

-3+-5
6. Where does the balloon end up?
Solution:
6. -8
What do you think happens to the balloon if you take away sand instead of adding sand?
Solution:
The balloon willgo up

-3-(-9)

7. Where does the balloon start?

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Do you add or subtract something from the balloon?

What do you add or subtract from the balloon?

10. Where does the balloon end up?

Solution:

7. -3

8. Subtract

9. Nine bags of sand
10. 6

What do you think happens to the balloon if you take away gas bags instead of adding gas bags?

Solution:
The balloon will go down.

6-—-9
11.  Where does the balloon end up?

Solution:
11.-3

-6-—-2

12.  Where does the balloon end up?

Solution:
12-8

For the following questions, look for patterns that you discovered in sectignsModel the
expressionsvith your balloon and number line to answer each. Describe whatigouth the

air balloon. Be sure to include where you began, whether you added or subtracted bags, what
types of bags, and your ending point in relation to your starting point.

Sample: If a and b are positive numbers, explain a+b

| will begin with my klloon above zero to represent a on the number line. Next, | would

continue to move my balloon further up on the number line to represent the addition of a positive
number (b). This models adding a gas bag to my balloon. My final destination wouliiglgefin

be above zero on the number line, making my final answer positive.

1. If aand b are positive numbers, explaa) ¢ ¢b)
Solution: negative; | began below zero to represeiat)(then | added sand bags to represent
the addition of (b). My final position was below zero.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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***The following questions are very abstract and require a high depth of knowledge, answers
will vary.

2. If a and b are positive numbers, explain &by (

Solution: | began above zero to represent a on the number line. Nexill move down the
number line to model the addition of sand bags. My final destination could be either above or
below zero, it depends on the value of a and b. There is not enough information to determine
whether or not the final destination of thikalloon is above or below zero. ***Some students
may be ready to make the connection between the fact that adding sand bags is the same as
subtracting gas bags at this point. They will need to be able to see that the plus sign is not
necessary in the expssion a+4{b) in order to describe this connection.

3. If a and b are positive numbers, explai{-#)

Solution: | began above zero to represent a on the number line. Next, | will move up the
number line to model taking away sand bags. Taking gwand bags is essentially the same
as adding gas bags. My final destination will definitely be above zero on the number line,
making my final answer positive, regardless of the numerical value of a and b. ***Students
hopefully will make the connection ahis point that subtraction of a negative requires the
same movement of the hot air balloon up the number line as addition of a positive.

4. If a and b are positive numbers explaibadescribe this situation two ways: use the idea of
the subtractiof gas bagandthe addition of sand bags in your explanation

Solution: | began above zero to represent a on the number line. Next, | will move down the
number line to model the subtraction of gas bags. My final destination could be either above
or below zero, it depends on the value of a and b. There is not enough information to
determine whether or not the final destination of the balloon is above or below zero.

5. If a and b are positive numbers explaa) { (-b)

Solution: | began below zero teepresenta on the number line. Next, | will move up the

number line to model the subtraction of sand bags. My final destination could be either above
or below zero, it depends on the value of a and b. There is not enough information to
determine whetheor not the final destination of the balloon is above or below zero***Some
students may be ready to make the connection between the fact that subtracting sand bags is
the same as adding gas bags at this point. This understanding will hopefully lead tiheee

that subtraction of a negative is essentially the same movement on the number line as adding a
positive.

6. If a and b are positive numbers explaa) ¢ b

Solution: | began below zero to represeiat on the number line. Next, | will move up the
number line tomodel the addition of gas bagsvly final destination could be either above or
below zero, it depends on the value of a and b. There is not enough information to determine
whether or not the final destination of the balloon is above ordylzero***This question

could lead to a discussion about absolute value and why it is an important concept when
adding and subtracting integers.

7. If a, b, and c are all positive numbers, explain a +&H (

Solution: | began above zero to representratbhe number line. Next, | will move up the
number line to model the addition of gas bags (b). My last movement will be down the nuber
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line to represent the addition of sand bags (or the subtraction of gas bags). My final
destination could be either alve or below zero, it depends on the value of a and b. There is
not enough information to determine whether or not the final destination of the balloon is
above or below zero***This question can further emphasize the importance of the absolute
values of tle variables a, b, and ¢ when determining the location of the final answer on the
number line.

Investigate these conjectures.

1. What happened when you were adding integers that hadrtieesigns;-4) + ¢b) and a + b?
Solution: In both cases, wherev you begin on the number line, you continue moving in the
direction of where you started in relation to zero on the number line. For example, if you start
below zero and add a negative, you continue to move down the number line further away from
zero. If you begin above zero, you continue to move above zero when adding another positive.

2. What rule can you make by your discovery? Explain.

Solution: answers will varywhen adding integers with the same signs, add the numbers and
keep the sign the saen  When adding integers of the same sign, you are either beginning
below zero (in the negatives) and remaining in the negatives or beginning above zero (in the
positive numbers) and remaining above zero.

3. What happened when you were adding intedpatshiave different signs (a positive integer
and a negative integeral + b and a +))?

Solution: answers will varywhen adding integers with different signs, if you begin below zero,
you will move the opposite direction; towards zero, up. If yogibheabove zero you will move
down the number line when adding a negative.

4. What rule can you make by your discovery? Explain
Solution: answers will varywhen adding integers with different signs, subtract and keep the
sign of the number that was fulniest away from zero (your starting point on the number line).

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Hot Air Balloon

l. Make a balloon model and vertical number line.

When using hot air balloons to add or subtract integers, there are several important things to

remember. They are:

O¢ O«
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Thefirst number indicates where the balloon starts.
Thesigntells you if you will be adding or subtracting something from the balloon. An
addition sign tells you that you will be adding something to the hot air balloon and a

subtraction sign tells you thaby will be subtracting something from the balloon

O«

Thesecond numbertells you what you will add or subtract from the balloon (either bags

of gas if the number is positive or bags of sand if the number is negative).

Il. Reason quantitatively: What happensto the
ball oon whenté

Mathematically

Add bags of gas

Fill in the blanks: (up or
down)

Balloon goes

Fill in the blanks: (+ or-)

3 bagsofgas (__ 3)
10 bagsofgas (___ 10)

Add bags of sand

Balloon goes

3 bags of sand ( 3)
10 bags of sand ( 10)

Subtract bags of gas

Balloon goes

Subtract 3 bags of

gas___(__3)
Subtract 10 bags of gas

(10

Subtract bags of sand

Balloon goes

Subtract 3 bags of sand __ (|
Subtract 10 bags of sand

(10
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Il. Use a number line and a model of a hot air balloon. Model each problem and
answerthe questions that follow; the first one gives you hints as to the types of
answers you should give.

When using hot air balloons to addsubtract integers, there are several important things
to remember:

0 The first number indicates where the balloon starts.

0 The sign tells you if you will be adding or subtracting something from the balloon. An
addition sign tells you that yawill be adding something to the hot air balloon and a
subtraction sign tells you that you will be subtracting something from the balloon

0 The second number tells you what you will add or subtract from the balloon (either bags
of gas if the number is posigwor bags of sand if the number is negative).

-3+6

1. Where does the balloon start? (#)

2. Do you add or subtract something from the balloon? (operation)
3. What do you add or stiact from the balloon? (# bags of?)

4, Wheredoes the balloon end up? (#)

44+(-7)

5. Where does the balloon end up?

-3+-5

6. Where does the balloon end up?

What do you think happens to the balloon if you take away sand instead of adding sand?

-3-(—9)

Where does thedtloon start?

Do you add or subtract something from Hadoon?

What do you add or subtract from the balloon?

10.  Where does the balloon end up?

What do you think happens tioe balloon if you take away gas bags instead of adding gas bags?

6-—-9
11.  Where does the balloon end up?
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Where does the balloon end up?

For the following questions, look for patterns that you décovered in sections | and

Il. Model the expressionswith your balloon and number line to answer each.
Describe what you did with the air balloon. Be sure to include where you began,
whether you added or subtracted bags, what types of bags, and your ending point in
relation to your starting point.

Sample: If a and b are positive numbers, explain a+b

| will begin with my balloon above zero to represent a on the number line. Next, | would
continue to move my balloon further up on the numhbertb represent the addition of a
positive number (b). This models adding a gas bag to my balloon. My final destination
would definitely be above zero on the number line, making my final answer positive.

. Ifaand b are mitive numbers, explaing) + ¢b)

2. If a and b are positive numbers, explain ab) (

o

If a and b are positive numbers, explai(-#)

If a and b are positive numbers explaibadescribe this situation two ways: use the idea of
the subtraction of gas bagsdthe addition of sand bags in your explanation

If a and b are positive numbers explaa) { (-b)

If a and b are positive numbers explaa) ¢ b

. Ifa, b, and c are all positive numbers, explain a +&+ (
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Investigate these conjectures.

1. What happened when you were adding integers that had the same&)ghsbj and a + b?

2. What rule can you make by your discovery? Explain.

3. What happened when you were adding integers that iféaret signs (a positive integer
and a negative integeral) + b and a +5))?

4. What rule can you make by your discovery? Explain

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Debits and Credits

Back to task table
In this task, studea will use a check register to record debits and credits and calculate a running
total balance.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; regent addition and subtraction on a horizontal or vertical number
line diagram.

MGSE7.NS.1aShow that a number and its opposite have a sum of O (are additive inverses).
Describe situations in which opposite quantities combine to makerOexample, youbank
account balance is$25.00. You deposit $25.00 into your account. The net balance is $0.00.

MGSE7.NS.1bUnderstand p + g as the number located a dist&li@drom p, in the positive or
negative direction depending on whether q is positive or negafiverpret sums of rational
numbers by describing real world contexts.

MGSE7.NS.1cUnderstand subtraction of rational numbers as adding the additive invérse,
=p + (I g). Show that the distance between two rational humbers on the number line is the
absolute value of their difference, and apply this principle iéseald contexts.

MGSE7.NS.1dApply properties of operations as strategies to add and subtract rational numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and peese in solving them.
5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

COMMON MISCONCEPTIONS

Visual representations may be helpful as students begin this work. If they do not have a visual to
illustrate what$ happening when they are adding and subtracting integers, they will get lost in
the symbols and will not know how to combine the absolute value of the integers.
1 Students may struggle with the vocabulary since there are many different ways to debit
your acount.

ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithms for adding and subtracting
positive and negative rational numbers?

MATERIALS
Student Ledger Sheet

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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GROUPING
Partner / Individual

TASK DESCRIPTION

Learning Task: DEBITS AND CREDITS

Suggestion Bring an actual check register to show and demonstrate the situations in the
task.

Suppose you have been given a checkbook. Your checkbook has a ledger for you to record your
transactions. There are two types of tratisas that may take place, (1) deposits (money placed

in the account) and (2) debits/ paymgm®ney which you spend and it comes out of the

account) The difference between debits/payments and deposits tells the value of the account. If
therearemorer edi t s than debits, the account is pos
debits than credits, the account is in debt,

Vocabulary key i

Transaction = debit or credit from an account

Debit (withdawl) = Check or debit card usage written out of the checking account
Credit= Deposit of money put in the account

Situation #1:
Use the ledger to record the information and answer the questions.
Note: On August 12, your beginning balance is $0.00s will be the first line in the ledger.)

On August 16, you receive a check from your Grandmother for $40 for your birthday.
On August 16, you receive a check from your Parents for $100 for your birthday.

On August 17, you purchase a pair of pamsfOld Navy for $23.42.

On August 18, you find $5.19 in change during the day.

On August 19, you purchase socks from-\Watt for $12.76.

agrwnE

Comment
The ledger below shows the transactions.

PAYMENT DEPOSIT

DATE TRANSACTION (-) (+) BALANCE
8.12 Beginning Balance 0.00
8.16 Money from Grandma $40.00 $40.00
8.16 Money from Parents $100.00 $140.00
8.17 Old Navy $23.42 $116.58
8.18 Found Change $5.19 $121.77
8.19 Wal-Mart $12.76 $109.01

A. What is your balance after five transactions?
Solution
$109.01

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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B. How much money did you deposit (show as a positive value)?
Solution
$145.19

C. How much money did you pay or withdraw (show as a negative value)?
Solution
$-36.18

Situation #2
Use the ledger to record the information and answer th&iquos.
Note: On May 5, your beginning balance is $8.00
1. On May 6, you spent $4.38 on a gallon of
2. On May 7, you spent $3.37 on crackers, a candy bar, and a coke from Circle H convenience
store.
3.0OnMay8,ya received $10 for cutting the neighbot
4. On May 8, you spent $14.80 on a downloaded book for your Kindle.

Comment
The ledger below shows the transactions.

PAYMENT | DEPOSIT
DATE TRANSACTION ) (+) BALANCE
5.5 Beginning Balance $8.00
Mart y 6s | c ¢
5.6 Parlor $4.38 $3.62
5.7 Circle H Convenience $3.37 $.25
5.8 Cutting Grass $10.00 $10.25
5.8 Book for Kindle $14.80 $-4.55
A. What is your balance after four transactions?
Solution

There is no money left. There is a negative balant¢&4.55.

B. How much money did you deposit (show as a positive value)?
Solution
$10.00

C. How much money did you pay or withdraw (show as a negative value)?

Solution

$-22.55

D. Can you really afford to spend $14.80 on a book for your Kindle? Ihaoatmuch money
do you need to earn to have an account balance of $0?

Solution
No. I need to deposit another $4.55 to have an account balance of $0.

Situation #3:
Use the ledger to record the information and answer the questions.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Note: On July 4, youbeginning balance is%40).

Show, using at least eight transactions, a way you can have an ending account balance of more
than $145. You must include debit and credit amounts that have cents in at least five of your
transactions. Your ledger must showtboredits and debits. Be sure to fill out the ledger as you

go.
Comment

Answers will vary. An example is given below.

PAYMENT
DATE TRANSACTION ) DEPOSIT (+)| BALANCE
7.4 Beginning balance $-40.00
7.5 Allowance $20.50 $-19.50
7.12 Allowance $20.9 $1.00
7.14 Cutting Grass $10.00 $11.00
Yard Sale: Video
7.15 Game $8.25 $2.75
7.17 Birthday money $100.00 $102.75
7.19 Wal-Mart $8.43 $94.32
7.20 Allowance $20.50 $114.82
7.27 Allowance $20.50 $135.32
Money for Extra
7.31 Chore $15.50 $15082

DIFFERENTIATION

Extensions:

Situation #3 could be used as an extension activity. Also, you could extend the assignment to
include a monthly budget. Use newspapers or technology so students find an apartment they can
afford, a grocery budget, entartanent, and within a given income (ie. $1000 a month).

Intervention:

Only working through situations #1 and #2 would cover the standards.
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Debits and Credits

Suppose you have been given a checkbotdur checkbook has a ledger for you to record your

transactions.There are two types of transactions that may take place, (1) deposits (money placed in the
account) and (2) debits/ payments (money which you spend and it comes out of the ad¢wmunt).

difference between debits and the deposits tells the wdlthe account. If there are more credits than
debits, the account i s po slithereare moreodebitsitiamcretits,¢he b1 a ¢ k «
account is in debt, shows a negative cash value,

Vocabulary keyi

Transation = debit or credit from an account

Debit (withdrawa) = Check or debit card usage written out of the checking account
Credit= Deposit of money put in the account

Situation #1:

Use the ledger to record the information and answer the questions.

Note: On August 12, your beginning balance is $0.00

1. On August 16, you receive a check from your Grandmother for $40 for your birthday.
2. On August 16, you receive a check from your Parents for $100 for your birthday.

3. On August 17, you purchase a paipahts from Old Navy for $23.42.

4. On August 18, you find $5.19 in change during the day.

5. On August 19, you purchase socks from-\Walt for $12.76.

PAYMENT | DEPOSIT
DATE TRANSACTION () (+) BALANCE

8/12 Beginning balance $0.00

A. What is your balance after five transactions?

B. How much money did you deposit (show as a positive value)?

C. How much money did you pay or withdraw (show as a negative value)?

Situation #2
Use the ledger teecord the information and answer the questions.
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Note: On May 5, your beginning balance is $8.00

1. On May 6, you spent $4.38 on a gallon of
2. On May 7, you spent $3.37 on crackers, a candy bar, and a coke freerH3ionvenience

store.
3. On May 8, you received $10 for cutting th

4. On May 8, you spent $14.80 on a downloaded book for your Kindle.

PAYMENT | DEPOSIT
DATE TRANSACTION () (+) BALANCE

A. What is your balance after four transactions?

B. How much money did you deposit (show as a positive value)?

C. How much money did you pay or withdraw (show as a negative value)?

D. Can you really afford to spend $14.80 on a bookéar Kindle? If not, how much money
do you need to earn to have an account balance of $0?

Situation #3:
Use the ledger to record the information and answer the questions.
Note: On July 4, your beginning balance i$40).
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Requirements:

Useat least eight transactions, four of which are debits and four are credits.
You must have an ending balance of $145.

You must include debit and credit amounts that have cents in at least five of your
transactions.

Be sure to fill out the ledger as you go.

O¢ O«

0

PAYMENT
DATE TRANSACTION ) DEPOSIT (+)| BALANCE
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Integer Subitizing Cards Back to task table

In this task, students will identify zero pairs within quick images to determine the sum of
integers.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.1Apply and extend previous understandings of addition and subtractamd and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical number
line diagram.

MGSE7.NS.1aShow that a number and its opposite have a sum of 0 (are additive inverses).
Describe situations in which opposite quaes combine to make @or example, your bank
account balance is$25.00. You deposit $25.00 into your account. The net balance is $0.00.

MGSE7.NS.1bUnderstand p + g as the number located a distéli®drom p, in the positive or
negative direction depeing on whether g is positive or negative. Interpret sums of rational
numbers by describing real world contexts.

STANDARDS FOR MATHEMATICAL PRACTICE

. Make sense of problems and persevere in solving them.

. Reason abstractly and quantitatively.

. Construct Vable arguments and critique the reasoning of others.
Use appropriate tools strategically.

. Attend to precision.

Look for and make use of structure.

NoO A WN

BACKGROUND KNOWLEDGE

Subitizing is the ability t oinprimaygedesdsy see ih
students begin decomposing and recomposing quantities while associating them with the

numerals they represernithis idea has been connected to positive and negative numbers and

zero pairs.

ESSENTIAL QUESTIONS

0 What strategies are nmtasseful in helping develop algorithms for adding and subtracting
positive and negative rational numbers?

MATERIALS

Subitizing cards
Numeral cards
Whiteboard

Dry erase markers

O¢ O« O¢ O«
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GROUPING
Individual or Partner

TASK DESCRIPTION

How to use the cards:

1 Show a card to students for3seconds.

1 Ask students what do you see and how do you see it? Encourage students to record what
they see on a whiteboard. Call on wvarious
the quantity on the card. Be sure tlotdor time to have several students share their
strategies. Listen for students to express how they used the concept of zero pairs to
determine the sum.

1 A matching game can be played with the dot cards and numeral cards.

DIFFERENTIATION

Extension
0 Encairage students to create more complex integer subitizing cards with various
arrangements. Students can work with a partner to practice quickly identifying zero pairs
and determining the sum.

Intervention
0 Have students use manipulatives to model the emtegrds before discussing the quantity
of the cards.
0 Encourage students to identify zero pairs to help determine the sum.
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Create Three Back to task table
In this game, students will add and/or subtract rational numbers in order to get a sum3f 3 or

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical number
line diagram.

MGSE7.NS.1aShow that a number and its opposite have a sufh (@fre additive inverses).
Describe situations in which opposite quantities combine to makerOexample, your bank
account balance is$25.00. You deposit $25.00 into your account. The net balance is $0.00.

MGSE7.NS.1bUnderstand p + q as the numbeeated a distancé!l¢! from p, in the positive or
negative direction depending on whether g is positive or negative. Interpret sums of rational
numbers by describing real world contexts.

MGSE7.NS.1cUnderstand subtraction of rational numbers as addingdtgive inversepi g
=p + (I g). Show that the distance between two rational humbers on the number line is the
absolute value of their difference, and apply this principle iéseald contexts.

MGSE7.NS.1dApply properties of operations as stratsgie add and subtract rational numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

Make sense of problems and persevere in solving them.
Reasorguantitativelyand abstractly.

Critique the reasoning of others.

Use appropriate tools strategically.

Attend to preaion.

Look for and make use of structure.

NogwNhE

COMMON MISCONCEPTIONS

Visual representations may be helpful as students begin this work. If they do not have a visual to
illustrate what is happening when they are adding and subtracting integers, they wét get |
the symbols and will not know how to combine the absolute value of the integers.

ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithms for adding and subtracting
positive and negative rational numbers?

MATERIALS
1 Creat Three game board
1 Different color counters (1 color for each player)
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GROUPING
Partner / Small groups

TASK DESCRIPTION

Play with a partner. Each player chooses a fraction to place their counter on. Take turns moving
your counter to another faction atpthe lines only. Add the new fraction to your total. The

first player to make exactly three or negative three is the winner. Go over three or under
negative three and you lose the game. Players use an additional counter to keep a running total
alongthe number line.

DIFFERENTIATION

Extensions:

Record the strategy used to win the game. Explain if this strategy would work every time you
played the game and why you believe it will.

Intervention:

Provide fraction strips or tiles for students to usénag add and subtract fractions.

Make an explicit connection between adding and subtracting whole numbers to adding and
subtracting fractions. This can be done usimgi@ber line It is important for students to see
themovements occur on a number lioemake the connection.
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Create Three

| | | | | |
| l | | | | >
-3 -2 -1 0 1 2 3
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Using Positive and Negative Numbers in Context Back to task table

(Concept Development)

This lesson unit is intended to help you assess how well students are able to understand and use
directed numbers in context. It is intended to help identify and aid students who have difficulties
in orderirg, comparing, adding, and subtracting positive and negative integers.

Source: Formative Assessment Lesson Materials from Mathematics Assessment Project
http://map.mathshell.org/rtexials/download.php?fileid=1304

STANDARDS FOR MATHEMATICAL CONTENT

Apply and extend previous understandings of operations with fractions to add, subtract,

multiply, and divide rational numbers.

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtractianhonizontal or vertical number

line diagram.

MGSE7.NS.1aShow that a number and its opposite have a sum of 0 (are additive inverses).
Describe situations in which opposite quantities combine to makerOexample, your bank
account balance is$25.00. You deposit $25.00 into your account. The net balance is $0.00.

MGSE7.NS.1bUnderstand p + g as the number located a dist&li@drom p, in the positive or
negative direction depending on whether g is positive or negative. Interpret sums of rational
numters by describing real world contexts.

MGSE7.NS.1cUnderstand subtraction of rational numbers as adding the additive invérse,
=p + (I ). Show that the distance between two rational humbers on the number line is the
absolute value of their differeacand apply this principle in r&alorld contexts.

MGSE7.NS.1dApply properties of operations as strategies to add and subtract rational numbers.
MCC7.NS.3Solve realworld and mathematical problems involving the four operations with
rational numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them
2. Reason abstractly and quantitatively.

4. Model with mathematics.

6. Attend to precision.

7. Look for and make use of structure.

ESSENTIAL QUESTIONS

0 What strategies are most useful in hetpdevelop algorithms for adding and subtracting
positive and negative rational numbers?
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TASK COMMENTS

Tasks and lessons from the Mathematics Assessment Project are specifically designed to help
teachers effectively formatively assess their studehis.\Way the tasks and lessons are designed
gives the teacher a clear understanding of what the students are able to do and not do. Within the
lesson, teachers will find suggestions and question prompts that will help guide students towards
understanding. FFanore information access the MAP website:
http://www.map.mathshell.org/materials/background.php?subpage=formative

The taskUsing Positive and Negative Numbers in Contesxa Formative Assessment Lesson
(FAL) that can be found at thveebsite:
http://map.mathshell.org/materials/lessons.php?taskid=453&subpage=concept

The FAL document provides a clear lesson design, frenopening of the lesson to the closing
of the lesson.

The PDF version of the task can be found at the link below:
http://map.mathshell.org/materials/download.php?fileid=1304
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Multiplying Integers Back to task table

In this task, students will use a number lam&l counters toultiply positive and negative

integers. Using patternsoin multiplication of positive and negative integers, students will apply
the same patterns to division of positive and negative integers. Prior to students completing the
task, an introduction or miHeésson showing students how to use a number linectw sh
multiplication should be used. Students need experiences with this process prior to completing
the task. The introduction below may be used to introduce the concept.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.2Apply and extend previous understargtirof multiplication and division and of
fractions to multiply and divide rational numbers.

MGSE7.NS.2aUnderstand that multiplication is extended from fractions to rational numbers by
requiring that operations continue to satisfy the properties of opesatparticularly the
distributive property, leading to products such a%)(i 1) = 1 and the rules for multiplying
signed numbers. Interpret products of rational numbers by describidggaddicontexts.

MGSE7.NS.2bUnderstand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with rero divisor) is a rational number.dfandq are integers
theni (p/q) = (i p)/q = p/(i q). Interpret qubents of rational numbers by describing Zealrld
contexts.

MGSE7.NS.2c Apply properties of operations as strategies to multiply and divide rational
numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them.

2. Rea®n abstractly and quantitatively.

3. Construct viable argues and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

COMMON MISCONCEPTIONS

1 Visualizing multiplication is a very diffitiuconcept for students to comprehend. You
may have some learners that find the task more confusing than helpful depending on their
understanding of how concrete examples apply to abstract concepts.
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ESSENTIAL QUESTION

0 What strategies are most usefuhielping develop algorithms for adding, subtracting,
multiplying, and dividing positive and negative rational numbers?
MATERIALS

0 Two colored counters

GROUPING

Y Individual / Partner

TASK DESCRIPTION

Activator

To introduce the concept of multiplyingt@gers, help students make the connection between this
and multiplying positive whole numbers.

Letdbés begin with 3 x 3. Using counter s, have
student to explain how they modeled the expression. Record tinkinthon an empty number
line. An empty number line is a line without designated numbers.

The student should explain they began with O counters and added 3 positive counters a total of 3

time&/miv’)\ M
|

J) +3 +6 +9

Have students model 3-8 using the counters. Rs student to explain how they modeled the
expression. Record their thinking on an empty number line.

The student should explain they began with O counters and added 3 negative counters a total of 3
times.

+(-3) +(-3 +(-3

5 3 -6 9

Have students modeB x 3 using the caters. Circulate around the room to see how students
are grappling with the idea of having negative 3 groups of 3. Look for students who:

1 Apply the commutative property to make sense of the expression.

1 Attempt to make zero pairs to make sense of theessn but become stuck.
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1 Attempt to make zero pairs and remove 3 groups of positive 3.

Explain to students, with the previous examples, they began with 0 and repeatedly added the
guantities, so they used repeated addition when creating the positive. gBmips the groups

are no longer positive, they are the opposite; students should perform the opposite operation,
repeated subtraction. With this model, students should remove 3 groups of positive 3 from O.

Allow students the opportunity to discusgiwa partner how to model removing from O.

0 can be created through the use of zero pairs, +@ = Q. Instruct students create enough zero
pairs in which 3 groups of positive 3 can be removed. Once this is modeled, instruct students to
remove the groups of +3. Ask students what quantity is left over. With a total of 9 positive
counters removed, there should-Becounters left over.

Record this thinking on an empty number line.

e (+3
|

5 3 6 9

Have students modeB x -3 using the counters. Circulateand the room to see how students
are grappling with the idea of having negative 3 group8.ot.ook for students who:

1 Attempt to apply a pattern determined from the previous models.

1 Attempt to make zero pairs to make sense of the expression but beéaokne s

1 Attempt to make zero pairs and remove 3 groups of negative 3.

Allow students the opportunity to discuss with a partner how to model removing from O.

0 can be created through the use of zero pairs, 4@ = Q. Instruct students create enouglo zer
pairs in which 3 groups of negative 3 can be removed. Once this is modeled, instruct students to
remove the 3 groups e8. Ask students what quantity is left over. With a total of 9 negative
counters removed, there should be 9 counters left over.

Record this thinking on an empty number line.

(-3 (-3 (-3

5 3 6 9

Apply the conventions within a contextry these problems on your own. Model each problem
using counters or an empty number line. Record the equation and model on your paper.

1.Mr . FIl et c h entid$assedsiagral$s watledaviiadfor everyday it is under
$500. It has been a total of 4 days under $500. What amount will the bank withdraw
from his account?
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+(5) +(-5)

O =20

(@)

Mr. Fletcher has withdrawn $20 from his accounti®lents may also choose to model
the problem using 4 groups of 5 red counters which represents 4 grougs. of
2. Billy is participating in a biggest Loser competition. His goal is to lose 3 pounds a
week. If Billy meets his goal every week for 6 weeks, how much weight will he lose?

-3 -3 -3 -3 -3 -3

NN NN

0 -3 -6 -9 -12 -15 -18

Billy has lost 18 poundsStudents may also model the problem with 6 groups of 3
red counters to represent 6 groups-&f

3.Mi keds son has to pay his dad $7 for ever
How much money does his son owe him?
Mike is owel $35.

Summarize

Students should be asked to answer these questions and prove their responses.

A I's it always true that multiplying a negat:.
product?

A Does a positive tdrawaysoesultinapostse peoduptd si ti ve f ac
A what is the sign of the product of two nega
A How is the numerical value of the product o

DIFFERENTIATION

Extension:
0 Have students develop generalized conjectures about lyinlgpntegers and explain
them. For example, +aibb =-c because a groupsidh added to O isc.

Intervention:

0 For students who struggle with the empty number line. Encourage them to continue
modeling the problems using the two colored counters.
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Multiplying Integers

Apply the conventions within a contextry these problems on your own. Model each problem
using counters or an empty number line. Record the equation and model on your paper.

1.Mr . Fl etcher ds bank ac cawalforteveiyday itassusders si n g
$500. It has been a total of 4 days under $500. What amount will the bank withdraw
from his account?

2. Billy is participating in a biggest Loser competition. His goal is to lose 3 pounds a
week. If Billy meets his gal every week for 6 weeks, how much weight will he lose?

3.Mi keds son has to pay his dad $7 for ever
How much money does his son owe him?

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
July 20T - Page69of 128



Georgia Department of Education

Georgia Standardsf Excellence Framework
GSE Grade AOperations with Rational Numbers

Modeling the Multiplication of Integers Back to task table

In this task, students will use a number line and counters to multiply positive and negative
integers. Using patterns from multiplication of positive and negative integers, students will apply
the same patterns to division of positared negative integerStudents need experiences with

this process jor to completing thisask.The Multiplying Integers task can serve as a great
prerequisite for this task.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.2Apply and extend previous understandings of multiplication and division and
of fractions to multiply and divide rational numbers.

MGSE7.NS.2aUnderstand that multiplication is extended from fractions to rational numbers
by requiring that operationsontinue to satisfy the properties of operations, particularly the
distributive property, leading to products such-ak)(i 1) = 1 and the rules for multiplying
signed numbers. Interpret products of rational numbers by describidgaddlcontexts.

MGSE7.NS.2bUnderstand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with @aro divisor) is a rational number. pfand g are
integers thefi (p/q) = (1 p)/q = p/(i q). Interpret quients of rational numbers by describing
realdvorld contexts.

MGSE7.NS.2cApply properties of operations as strategies to multiply and divide rational
numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them.

2. Rea®n abstractly and quantitatively

3. Construct viable argues and critique the reasoning of others.
4. . Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for patterns and structure.

COMMON MISCONCEPTIONS

1 Visualizing multipication is a very difficult concept for students to comprehend. You

may have some learners that find the task more confusing than helpful depending on their
understanding of how concrete examples apply to abstract concepts.

ESSENTIAL QUESTION

0 What stréegies are most useful in helping develop algorithmsnialtiplying and

dividing positive and negative rational numbers?
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MATERIALS

Two colored counters

0
0 Task recording sheet

GROUPING
9 Individual / Partner

TASK DESCRIPTION

Modeling the Multiplication of Integers

Try these problems on your own. Model each problem using counters or an empty number line.
Record the equation and model on your paper.

1. Suppose the temperature outside is dropping 3 degrees each hour. How much will the
temperature change &hours?

2. A computer stock gained 2 points each hour for 6 hours. Describe the total change in the
stock after 6 hours.

3. A drought can cause the level of the local water supply to drop by a few inches each
week. Suppose the level of the water supply drapsties each week. How much will it
change in 4 weeks?

4. Mi kebs son has to pay his dad $8 for every
How much money does his son owe him?

5. What multiplication patterns can you see from each situation? Fill in tinebzHaw
according to the signs of the factors and products.

Solution:
Factor Factor Product
+ number + number + number
+ number (-) number (-) number
+ number (-) number (-) number
(-) number (-) number + number

DIFFERENTIATION

Extension:
0 Have studnts develop generalized conjectures about multiplying integers and explain
them. For example, +ainb =-c because a groupsidh added to O isc.
Intervention:
0 For students who struggle with the empty number line. Encourage them to continue
modeling he problems using the two colored counters.
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Modeling the Multiplication of Integers

Try these problems on your own. Model each problem using counters or an empty number line.
Record the equation and model on your paper.

1.

Suppose the temperature ougsid dropping 3 degrees each hour. How much will the
temperature change in 8 hours?

A computer stock gained 2 points each hour for 6 hours. Describe the total change i
stock after 6 hours.

A drought can cause the level of the local wat@psuto drop by a few inches each

n the

week. Suppose the level of the water supply drops 2 inches each week. How much will it

change in 4 weeks?

Mi keés son has to pay his dad $8 for
How much money does hisis owe him?

What multiplication patterns can you see from each situation? Fill in the chart below
according to the signs of the factors and products.

Factor Factor Product
+ number + number
(-) number (-) number
+ number (-) number
(-) number + number
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Patterns of Multiplication and Division Back to task table

This task is designed to assist struggling students with the concepts of multiplication and
division.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.2Apply and extend previous understandings of multiplication and division and
of fractions to multiply and divide rational numbers.

MGSE7.NS.2aUnderstand that multiplication is extended from fractions to rational numbers
by requiring that operations continuedatisfy the properties of operations, particularly the
distributive property, leading to products such-ag)(i 1) = 1 and the rules for multiplying
signed numbers. Interpret products of rational numbers by describidggaddicontexts.

MGSE7.NS.2bUnderstand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with aro divisor) is a rational number. pfand g are
integers thefi (p/q) = (I p)/q = p/(i q). Interpret quotients of rational numbers wsdribing
realAvorld contexts.

MGSE7.NS.2cApply properties of operations as strategies to multiply and divide rational
numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Solve problems and persevere.

2. Reason abstractly and quantitatively.

5. Use tools sategically.

6. Attend to precision

8. Look for and express regularity in repeated reasoning.

COMMON MISCONCEPTION

The section for dividing using two color counters can be confusing upon first glance. Encourage
students to persevere in working through examples in order to gain understanding.

ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithnrmutiplying and
dividing positive and negative rational numbers?

MATERIALS

Patterns of Multiplication and Division TaSheet
Colored pencil§ red and yellow

Extra blank number lines (optional)

Two-color counters (red/yellow)

O¢ O¢ O¢ O«
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GROUPING

9 Individual / Partner

TASK COMMENTS

This task uses the number line model to illustrate division of integers. When teaching this
conceptjt is important to revisit number line models of multiplication and addition. Revisiting
patterns that are found in multiplying integers is also recommended.

TASK DESCRIPTION

To introduce the task, begin witdnfastdanddttent 6 s
relationship between the two processes. This same type of relationship occurs between
multiplication and division. Point out that for any multiplication fact, we can write another
multiplication fact and two different related division fact

2x5=10 5x2=10 10= = 5=210== 2=5
Revisit multiplication of positive and negative integers. You may use a number line model or
you may want to revisit the chart developed from the Learning, Mskiplying Rational

Numbers, in this fram&ork document.

Factor Factor Product
+ number + number
(-) number (-) number
+ number (-) number
(-) number + number

Tell your students that they will make models of integer division to prove whether or not they
can apply their knowledge of miydlication to division. They will use their findings from the
task to fill in a division chart similar to the one below.

Dividend Divisor Quotient
+ number + number

(-) number (-) number

+ number (-) number
(-) number + number

Use the examplproblems below to show the process of modeling division to the students. Be
sure to how students the opportunity to use the counters and a number line to demonstrate their
thinking about the division of integers. Be sure to discuss both models.

The following examples are adapted from Van de Walle, J., &Lovin, L.H. (20@@hing student

centered mathematics: Grades85Boston, MA: Pearson Education and Allyn& Bacon.

****Show the examples with the color counters and the number line****
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Example1l: 0= 5=2

How many sets of 5 will make a set o] To arrive at the answer of +2, notice that on the numbe

10? line we are moving favard. We move forward 2 times.
10 =5
Begin with zero. © There are 2 fives in 10. Therefore, the answer is 2.
Ll —» | —» |
yd — | T 1 N
Add 1 set of 5. POe®® AN . 1' ; ; ﬁ'L . ; _l 8‘ lg o /s

Add a second set of 5. PPPD®

Peee®

It took 2 sets of 5 to make 10.

OIOCIOIO
OIOGIOIO
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Example 2: (10)= 5=(2)

How many sets of +5 will makd.0?

Begin with zero. ©

Change the representation. Add 10 neutral pai

CIOIOOICIOIOOION)
0000000000

Take out 1 set of +5.
PEPD®

POER®®
0000000000

Take out a secon@sof +5. Peed®

Covsesease >

2 sets of +5 were removed to make or-2 sets
of 5 were used to maké&O.

To arrive at the answer of2), notice that on the numbel
line we are backing up. We back up 2 times.

N/
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Example 3: 10= (-5) = (-2)

How many sets o5 will make +107?

Begin with zero. ©

Change the representation. Add 10 neutral pai

CICCGICIOCOION)
0000000000

Take out 1 set ob.
CICICICIS

WICICOIOUIOIOICIC)
00000

Take out a second set-&f. 000e

OIOCGICIOCOION

2 sets of5 were removed to make +10-@rsets
of -5 were used to make +10.

To arrive at the answer of2), notice that on the numbel
line we are backing upg). We back up 2 times.

£ N
S 7
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Example 4: (10)= (-5) =2

How many sets ofs will make a set 0f10? To arrive at the answer of +2, notice that on the number

seanwinzee. () - ———

yd [ 1 [ [ [ |
I | (L
Add 1 set of5. CY T T Y N 10 9 8 7 6 5 4 3 2 1 0

Add a second set 6b. CT T T T

It took 2 sets of5 to make-10.

we are moving forward. We moveb] forward 2 times.

AN
1 7

As you teach the division model using coustdieep in mind these simple steps:

O¢ O« O¢ O«

Determine how many sets of the divisor are needed to make the dividend.
Begin with zero or a representation of zero using neutral pairs.

Remove or add sets of the divisor to make the dividend.

The number of sets removedadded determines the answer.

As you teach the division model using a number line, keep in mind these simple steps:

O«

0

Identify the dividend on the number line.

Look at the divisor, is it positive (yellow with right arrow) or negative (red with left
arrow).

Determine how many times the divisor will have to move forward (+) or backwaia (
equal the dividend.

The number of times it must move and the type of movement determine the answer.

For further clarification of the division model using a numles, please watch the following

video.

http://www.youtube.com/watch?v=LhOtBKOTq8lI

Have students model the problems. Once students complete the problem set, have them fill out
the given chart and find the patterns. They will need to determine if the patterns are the same as
the patterns for multiplication.
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TASK DIRECTIO NS

You have recently practiced multiplying positive and negative integers on a number line. It is

now your turn to model how to di

When you divide, keep in mind these simple steps:

O¢ O«

O«

.

o

Identify thedividend on the number line.
Look at thedivisor, is it positive (yellow with right arrow) or negative (red with left
arrow).
Determine how many times tlakévisor will have tomove forward (+) or backward (-)
to equal the dividend
Thenumber of timesit must moveand thetype of movement determine the answer.

Model the following on the number line

Vi

de.

Bel

| counted 4 times forward.
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(—9)=3
S 1 1 1 1 1 [ 1 [ [ 1 [ | | I Y I I N
S | [ B N R4
10 9 8 7 6 5 4 -3 -2 -1 0 1 2 3 4 56 7 8 9 10
4. What is the dividend?
5. What is the divisor?
6. What is the solution and how did youdiit?
Solution:
4. (-9) [ —= | — | —i |
5.3 '
6. (3) — —FF—
10 9 8 7 6 5 4 3 -2 -1 0
The dividendis{9) , the divisor is 3,
| counted 3 times backward.
6=(—2)
S 1 1 1 1 1 1 1 1 | 1 1 | | I I I N
S 0 | [ N B R R4
10 9 8 7 6 54 -3 -2 -1 01 2 3 4 56 7 8 9 10
7. What is the dividend?
8. What is the divisor?
9. What is the solution and how did you find it?
7.6 ———
8 (-2) v —t—
9 (3) 0 1 23 4 56 7 8 9 10
The dividend is 6, the divisorisd ) , s o | counted
| counted 3 times backward.
(—81+(—4)
S 1 1 1 1 1 1 1 1 | 1 1 | | I I I N
S | [ B B R4
10 9 8 7 6 54 -3 -2 -1 01 2 3 4 56 7 8 9 10

10. What is the dividend?
11. What is the diisor?
12.  What is the solution and how did you find it?
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Solution:
10.(-8) [ «— [ <«— |
11. (-4) /
L 1 1 T N
12. 2 N T I R R B4
-0 9 8 -7 6 5 4 -3 -2 -1 0
The dividend is{8), the divisoris4) , so | counted
| counted 2 times forward.
Letds |l ook to see if there are any patterns.

1. When given gositive integeras thedividendé
a. What was the result @fividing by apositive integer?
Positive quotient
b. What was the result alividing by anegative integer?
Negative qutient
2. When given aegative integeras thedividendé
a. What was the result afividing by apositive integer?
Negative quotient
b. What was the result afividing by anegative integer?
Positive quotient
3. Fill in each table below. Are the patterns the sameeamtiitiplication patterns? Explain
your findings.

Factor Factor Product
Multiplication + number + number + number
P + number (-) number (-) number
Patterns
+ number (-) number (-) number
(-) number (-) number + number
Dividend Divisor Quotient
Division + number + number + number
(-) number + number (-) number
Patterns
+ number (-) number (-) number
(-) number (-) number + number

Model the following using two color counters

8-=2

Drawing of Model

Students should model 8 yellow counters separated into 2 groups. The amount if
each group is positive 4.

1. Whatis the dividend? 8
2. What is the divier? 2
3. What is the solution2

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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(-9)=3

Drawing of Model

Students should draw 9 red counters separated into 3 groups resulting in 3 negat
counters in each group.

4. Whatis the dividend? -9
5. What is the divisor? 3
6. What is the solution?3

6=(—2)

Drawing of Model

Students need to model the removal of 2 to make 6. The model should show 3
removals of 2 from the &ero pairs.

7. What is the dividend? 6
8. What is the divisor? -2
9. What is the solution?3

(—8) =+ (—4)

Drawing of Model

Students need to model the two groups4fit takes to creates8.

10. Whatis the diidend? -8
11. Whatis the divisor? -4
12. What is the solution? 2_

Letbébs |l ook to see i f there are any patterns.
13.  When given gositive integeras thedividendé
a. What was the result @fividing by apositive integer?
Positive quotient
b. What was the result alividing by anegative integer?
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Negative quotient
14.  When given aegative integeras thedividendé
a. What was the result @fividing by apositive integer?
Negative quotient
b. What was the result @fividing by anegative integer?
Positive quotient
15.  Fill in each table below. Are the patterns the same as the multiplication patterns? Explain

you

r findings.

Factor Factor Product
Multiolication + number + number + number
P + number (-) number (-) number
Patterns
+ number (-) number (-) number
(-) number (-) number + number
Dividend Divisor Quotient
Division + number + number + number
(-) number + number (-) number
Patterns
+ number (-) number (-) number
(-) number (-) number + number

DIFFERENTIATION

Extension:

0 Have students apply the rules for multiplying and dividing integers to multiplying and

dividing rational numbers.

Intervention:

0 For students who struggle with using the numise2, havethem to complete the task

using the twecolor counters.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Patterns of Multiplication and Division with Number Lines

You have recently practiced dividing positive and negative integers on a number line. It is now
your turn to model how to digi e . Bel ow are Ahintso to help you

When you divide, keep in mind these simple steps:

Identify thedividend on the number line.

Look at thedivisor, is it positive (yellow with right arrow) or negative (red with left

arrow).

Determine how rany times thelivisor will have tomove forward (+) or backward (-)
to equal the dividend.

0 Thenumber of timesit must move and thiype of movement determine the answer

O«¢ O«

O«

Model the following on the number line

8-=2
y N I I Y N A | I I I I N
AN L I L L | [ B B R B4
-0 9 8 7 6 54 3 2 -1 0 1 2 3 4 5 6 7 8 9 10
1. What is the dividend?
2. What is the divisor?
3. What is the solution and how did you find it?
(-9)=3
y I S A N | Y I N
N 1 1 T T T T T T T T 1 1 7
10 -9 8 7 6 54 -3 2 -1 01 2 3 4 586 7 8 9 10

4. What is the dividend?
5. What is the divisor?
6. What is the solutio and how did you find it?

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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6= (—2)

4
AN

| | || | | I
1 1 T 1 1 | 1

09 8 7 6 5 -4 -3 2 -1 0 1 2 3 4 5 6

7. What is the dividend?

8. What is the divisor?

9. What is the solution and how did you find it?

(—8) +(—4)

£
AN

| | [
L L L
-0 9 8 -7 6 54 -3 -2 -1 0 1 2 3

10.What is the dividend?
11.What is the divisor?
12.What is the solution and how did you find it?

F
5]

o ——
-~ ——

Letds |l ook to see if there are any patterns.

13.  When given gositive integeras thedividendé
0o What was the result @lividing by apositive integer?

o What was the result afividing by anegative integef

14.  When given anegative integeras thedividendé
0o What was the result @lividing by apositive integer?

o0 What was the result @lividing by anegative integef
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15.

Fill in each table below. Are the patterns the same as the multiplication patterns? Explain

your findings.

Factor Factor Product
Multiplication + number + number
: (-) number (-) number
Patterns
+ number (-) number
(-) number + number
Dividend Divisor Quotient
L + number + number
Division
Patterns () number (-) number
+ number (-) number
(-) number + number
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Patterns of Multiplication and Division using Counters

Model the following usingvto color counters
g =2

Drawing of Model

0 What is the dividend?
0 What is the divisor?
0 What is the solution?

(-9)}=3

Drawing of Model

0 What s the dividend?
0 Whatis he divisor?
0 What is the solution?

6=+ (—2]

Drawing of Model

What is the dividend?
What is the divisor?
What is the solution?

O« O¢ O«
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(—8) + (—4)

Drawing of Model

0 Whatis the dividend?

0 Whatis the divisor?

0 What s the solution?

Let s | ook teanypateans f t here ar

1.When given gositive integeras thedividendé
a. What was the result afividing by apositive integer?

b. What was the result @fividing by anegative integef

2. When given anegative integeras thedividendé
a. What was the result @fividing by apositive integer?

b. What was the result afividing by anegative integef

3. Fill in each table below. Are the patterns the same as the multiplication patterns? Explain

your findings.

Factor Factor Product
L + number + numbe
Multiplication
(-) number (-) number
Patterns
+ number (-) number
(-) number + number
Dividend Divisor Quotient
L + number + number
Division
(-) number (-) number
Patterns
+ number (-) number
(-) number + number

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers

July 20T - PageB88of 128




Georgia Department of Education

Georgia Standardsf Excellence Framework
GSE Grade AOperations with Rational Numbers

Do It Yourself Revisited Back to task table

This task is designed to allow students to make the connebtbrwserdivision of integers and
division of rational numberghe firsti Do | t Mskappesrsih Grade 6,
Unit 1, Number System Fluencgnd addresses MGSEG6.N$.fjuotients of fractions.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.2c Apply properties of operations as strategies to multiply and divide rational
numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems goasevere

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
5. Use tools strategically.

6. Attend to precision

8. Look for and express regularity in repeated reasoning.

COMMON MISCONCEPTION

The setion for dividing using two color counters can be confusing upon first glance. Encourage
students to persevere in working through the examples in order to gain understanding.

ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop dfgosi for multiplying and
dividing positive and negative rational numbers?

MATERIALS

1 Recording sheet

GROUPING

Y Individual / Partner

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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TASK DIRECTIONS

Students will write story problems to represent given numerical expressions

Before the lesson, reviestrategies for dividing fractions by highlighting different ways of
modeling and the meanings of the quotient, divisor, and dividend.

The CommonrDenominator algorithm relies on the measurement or repeated subtraction
concept of division.

- -means fAHow maraig-7scets of

Restated with common deneadima?oor s: AHow many

— — J— — o >_

With your group write &tory problem for each of the expressions shown below.

c_ p— —_— —

Students will work in groups on each of the problems. Then, form new groups by pulling one
person from each of the first groups where they will meet with the other gudetompare

their solutions and plan their presentation to the class. They will need to provide an explanation,
any discrepancies they had with group members, and share their strategies.

During the lesson, be sure that students are drawing picturesigrmaanipulatives to help them
think about how to do the problems and explain their thinking.

Look for students who use different representations to think about the problems. Highlight those
different ways in the Summary portion of the lesson.

Let each goup present their solution to the problem.

Summarize

What does the quotient represent in each of the problems?

What does the divisor represent in each of the problems?

What does the dividend represent in each of the problems?

How would the solutions défr if the dividends were negative?

How would the solutions differ if both the divisor and dividend were negative?

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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Name

Do It Yourself Revisited

With your group write a story problem for each of the expressions shown below.

clQq
Ql©

Think about these questions.
What does the quotient represent in each of the problems?

What does the divisor represent in each of the problems?
What does the dividend represent in each of the problems?
How would thesolutions differ if the dividends were negative?

How would the solutions differ if both the divisor and dividend were negative?
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What Does It Cost? Back to task table

(Adapted from Florida Center for Instructional Technalp@ollege of Education, University of
South Florida)

In this task, students will use multiplication of fractions and whole numbers to determine the
change in price for given retail items over a period of time.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.2 Apply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.

MGSE7.NS.2aUnderstand that multiplication is extended from fractions to rational numbers by
requiring that operations ntinue to satisfy the properties of operations, particularly the
distributive property, leading to products such a%)(i 1) = 1 and the rules for multiplying
signed numbers. Interpret products of rational numbers by describidgaddlcontexts.

MGSE7.NS.2bUnderstand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with rpero divisor) is a rational number.dfandq are integers
theni (p/q) = (i p)/q = p/(l q). Interpret qutients of rational numbers by describing Aparld
contexts.

MGSE7.NS.2c Apply properties of operations as strategies to multiply and divide rational
numbers.

MGSE7.NS.3Solve realworld and mathematical problems involving the four operatratis
rationd numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them.

3. Construct viable arguments and critique the reasoning of others.
5. Use appropriate tools strategically.

6. Attend to precision.

BACKGROUND KNOWL EDGE

In order for students to be successful, the following skills and concepts need to be maintained:
0 positive and negative numbers are used together to describe quantities having opposite

directions or values (e.g., temperature above/below zero, eleaiove/below sea level,
debits/credits, positive/negative electric charge); use positive and negative numbers to
represent quantities in reaforld contexts, explaining the meaning of O in each situation.
rational numbers are points on the number line.

numbers with opposite signs indicate locations on opposite sides of 0 on the number line;
recognize that the opposite of the opposite of a number is the number itself, e.g.,
—(=3}=3 —(=3)=3  and that 0 is its own opposite

O¢ O«
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COMMON MISCONCEPTIONS

The phrase MRl Desaeg Buanuse&all yo, or more simpl
to help students remember the order of operations. Although this mnemonic may be helpful, it

often leads students to think that addition is done before subtraction and that multiplication
comesefore division

Regul arly ask student s, nAre the parentheses

Remind students that multiplying a whole number by a fraction, is the same as repeatedly
addition the fraction the whole number times (4.NF.4). fomgte, 5 x ¥ is the same as ¥ + ¥

+ % + ¥ + % Students may also inquire about the order for setting up the problem and if it will
affect the outcome. This is a good opportunity to review commutative property.

Some students may want to try and turndéeimal into a fraction in order to multiply the whole
number. If you are evaluating student understanding of operations with fractions, converting the
fraction to a decimal will not demonstrate any understanding of operations with fractions.

ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithms for adding, subtracting,
multiplying, and dividing positive and negative rational numbers?

MATERIALS

Student recording sheet
Counting chips (optional)
Calculator (optional)
Paper ad pencil

O« O¢ O¢ O«

GROUPING
Individual/Partner

TASK DESCRIPTION

In this lesson, students will be asked to calculate the part of a number that is discounted off of an
item over a given period of time. They must then determine the most cost effective way to make
purchases of those items in order to get the most for their money.

Begin the lesson with ldumber Talk. Number Talks are a great way for students to use

mental math to solve and explain a variety of math problem§urAber Talk is a short,

ongoing ddy routine that provides students with meaningful ongoing practice with computation.
Number Talks should be structured as short sessions alongside (but not necessarily directly
related to) the ongoing math curriculum. It is important to kéember Talks short, as theyare

not intended to replace current curriculum or take up the majority of the time spent on
mathematics

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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In fact, teachers need to spend only 5 to 15 minutes on Number Natkber Talks are most
effective when done every day. As previgusiated, the primary goal dlumber Talks is
computational fluency. Students develop computational fluency while thinking and reasoning
like mathematicians. When they share their strategies with others, they learn to clarify and
express their thinking, gmeby developing mathematical language. This in turn serves them well
when they are asked to express their mathematical processes in writing. In order for students to
become computationally fluent, they need to know particular mathematical concepts that go
beyond what is required to memorize basic facts or procedures.

All Number Talks follow a basic sixstep format. The format is always the same, but the
problems and models used will differ for each number talk.

1. Teacher presents the problemProblems a presentedh a word problem or a written
algorithm.

2. Students figure out the answerStudents are given time to figure out the ansier
make sure students have the time tdey need
when they have determingéukir answer. The thumbs up signal, given at chest level, is
unobtrusive a message to the teacher, not the other students.

3. Students share their answersFour or five students volunteer to share their answers and
the teacher records them on the board

4. Students share their thinking.Three or four students volunteer to share how they got
their answers. (Occasionally, students are asked to share with the person(s) sitting next to
them.) The teacher records the student's thinking.

5. The class agres on the "real" answer for the problem.The answer that together the
class determines is the right answer is presented as one would the results of an
experiment. The answer a student comes up with initially is considered a conjecture.
Models and/or the lgic of the explanation may help a student see where their thinking
went wrong, may help them identify a step they left out, or clarify a point of confusion.
There should be a sense of confirmation or clarity rather than a feeling that each problem
is a testo see who is right and who is wrong. A student who is still unconvinced of an
answer should be encouraged to keep thinking and to keep trying to understand. For some
students, it may take one more experience for them to understand what is happening with
the numbers and for others it may be out of reach for some time. The mantra should be,
"If you are not sure or it doesn't make sense yet, keep thinking."

6. The steps are repeated for additional problems

Similar to other procedures in your classrodmeyé are several elements that must be in
place to ensure students get the most from their Number Talk experiences. These
elements are:

1. A safe environment
2. Problems of various levels of difficulty that can be solved in a variety of way
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3. Concretanodels

4. Opportunities to think first and then check
5. Interaction

6. Selfcorrection

For thisNumber Talkk, begin with the following probl em,
the far left side of the board. Provide students with wait time asstbeyto mentally solve this
probl em. When majority of the students have

students (31) to share their answer and the strategy they used to solve. Record the information
provided by the students exactly havisitold to you. It is important to allow students
ownership of their thinking.

Record, Al1/3 of 240 on the board next to the
as they work to mentally solve this problem. When majority of the studawnsdiven the
Athumbs upo si gnal ,-4)toasHale tharmanswee anethestrategythayduged t s

to solve. Record the information provided by the students exactly how it is told to you.

Record, A3/ 4 of 240 iousprablane Piowda studlents with tvaittinee t h e
as they work to mentally solve this problem. When majority of the students have given the

At humbs upo si gnal ,-4) toashale thermnswee anetheastrategytthayduged t s
to solve. Recorthe information provided by the students exactly how it is told to you.

Record, A2/ 3 of 240 on the board towards the
work to mentally solve this problemhumWbkenpma
signal, call on several students4Bto share their answer and the strategy they used to solve.

Record the information provided by the students exactly how it is told to you.

At the end of the Number Talk, discuss the strategies usauttth2 answers. Some of the
strategies students may use are imaging a representation of 24 objects separated into groups,
multiplying the numerator times the whole number and dividing by the denominator, finding the
answer using a unit fraction and doulglior tripling the answer. Talk with the students about
which strategy was most efficient (quick, easy and accurate).

Allow for a maximum of 15 minutes to conduct thember Talk before moving into the
lesson.

Solve this problem:

A warehouse sells clathg at a fraction of its original cost. The table below shows the fraction
off the original price for clothing that remains in the warehouse after 10 days, 20 days, and 30
days.

Mathematics GSE Grade 7 Unit 1. Operations with Rational Numbers
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WAREHOUSE PRICES
Iltem Price After 10 Days After 20 Days | After 30 Days
Jacket $120 1/4 off 1/3 off 1/2 off
Shoes $40 1/5 off 2/5 off 3/5 off
Shirt $12 1/4 off 1/3 off 2/3 off

1. Find the price of the items after eachddy period to complete the chaglow. Write a
numerical expression to show how you arrived at each solution.

WAREHOUSE PRICES

ITEM  PRICE AFTER 10 DAYS AFTER 20 DAYS  AFTER 30
DAYS
Jacket $120 120 - (1/4)(120) = $90.00 1207 (1/3)(120) 120
=$80.00 (1/2)(120)=$60.00
Shoes $40 407 (1/5)(40) = $32.00 407 40-

(2/5)(120)=$24.00  (3/5)(40)=$16.00
Shit  $12 127 (1/4)(12) =$9.00  12-(1/3)(12)=$8.00  12-
(2/3)(12)=$4.00

Suppose you have $100 to spendé
2. Within the range of $90.00 to $100.00, what are all possible combinations of items you
could buy after 10 days?
Solution: 1 jacket + 1 shirt, 11 shirts, 3 shoes, 2 shoes + 4 shirts

3. Would you have enough money to buy 2 jackets after 20 days? Justify your solution.
Solution: Two jackets would cost $160.00 at 20 days and you only have $100.

4. Could you buy all 3 items if you waited until after 30 days? Remember, you only have
$100 to spend. Justify your answer.

Solution: The three items would cost you a total of $80. Since you have $100 to spend
you do have enough money to buy all three ieafter 30 days.

5. Jackets cost the retailer $75 a piece to purchase wholesale. If he has five to sell and
doesndt sell them until 30 days have gone
a loss is shown with a negative rational number.

Solution: Five jackets will be sold for a total of $300.00. The retailer paid $375 for the
jackets. He willshowalosse$ 75 i f they dondt sell unt il
-$15 per jacket.
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FORMATIVE ASSESSMENT QUESTIONS

0 How can we find part of anumber? Wdabes t he phrase fApart of
about the process?
How can you use the chart to justify the better deal for the seller and the buyer?

O«

DIFFERENTIATION

Extension
0 Have students create their own fraction chart that would save money for thaselle
then a separate chart that would be a better buy for the buyer.
0 After how many days will the seller break even for each retail item?

Intervention
0 Change the fractions to quarters or fifths to make the mathematics easier but retain the
integrity ofthe task.
0 Use base ten blocks to model the quantities and show a fraction of the quantity.
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What Does It Cost?

Solve this problem:
A warehouse sells clothing at a fraction of its original cost. The table below shows the fraction
off the original price dr clothing that remains in the warehouse after 10 days, 20 days, and 30

GSE Grade AOperations with Rational Numbers

days.
WAREHOUSE PRICES
Iltem Price After 10 Days After 20 Days | After 30 Days
Jacket $120 1/4 off 1/3 off 1/2 off
Shoes $40 1/5 off 2/5 off 3/5 off
Shirt $12 1/4 off 1/3 off 2/3 off

1. Find the price of the items after eachddy period to complete the chart below. Show

how you arrived at each answer.

WAREHOUSE PRICES

ITEM PRICE AFTER 10 AFTER 20 AFTER 30
DAYS DAYS DAYS

Jacket $120 $90.00

Shoes $40

Shirt $12 $4.00

Suppose you have $100 to spendé

2. Within the range of $90.00 to $100.00, what are all possible combinations of items you
could buy after 10 days?

3. Would you have enough moneyliay 2 jackets after 20 days? Justify your solution.

4. Could you buy all 3 items if you waited until after 30 days? Remember, you only have
$100 to spend. Justify your answer.

5. Jackets cost the retailer $75 a piece to purchase wholesale. If heettassill and

doesnodt

sel |

t hem

unt il

30

a loss is shown with a negative rational number.

days
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Converting Fractions to Decimals Back to task table
In this task, studentsill convert fractions to decimals.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.2Apply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.

MGSE7.NS.2d Convert a rational number ta decimal using long division; know that the
decimal form of a rational number terminates in Os or eventually repeats.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere.

2. Reason abstractly and quantitatively.

4. Model with mathemtcs.

5. Use tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

TASK MISCONCEPTIONS

Whendividing a smaller dividend by a larger divisor, students will communtbateare adding
a decimal point and zero in order to continue dividinge parpose of tls task is to demonstrate
the decimal point and zero comes from exchanging the whole number for equimalbst t-or
example, 3 wholes aexchanged for 30 tenthshich is equivalent to 3.0.

ESSENTIAL QUESTIONS
0 What are the steps to converting a rational number to a repeating or terminating decimal?

MATERIALS
i Base ten blocks
1 Converting Fractions to Decimals recording

TASK DESCRIPTION

Level 1
Define.
Fraction part of a whole
Decimal part of a whole

Numerator equal parts added to make the total, dividend

Denominator Total of equal parts, divisor
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Using the base ten blocks, model the following probleBraw your models below-or each
model, students canse squares to represent whole, sticks to represent tenths and dots to
represent hundredths.

1+2o0r-
1+5o0r-
3+-4o0r-
4+5o0r-

What did you discover happentathe dividend each tin?e
The dividend must be exchanged ftanths in order to divide it into the given groups.

Use the base ten blocks to model
1+3

1+6

What do you notice?

Students should discover they will need to continuousigke an exchange for smaller
guantities in order o divide. They should conctiethe same exchange will be made
continuously resulting in a repeating decimal.

Level 2
Use long division to divide the following:

1+-2or-

1+5o0r-

How is the abstract procedurenmected to the models in level 1?
Students should carlude when adding a decimal point and the zero it represents the
exchange of the whole to the tenths.
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Level 3

I n words explain why the fAadd a deci mal and
Students should be able to explain the rule works because it shows the wholearum

equivalent to the tenths. Therefore you are dividing tenths and not wholes.

In words explain how to convert 4/9 to a decimal.
4 wholes are exchanged for 40 tenths and represented as 4.0. 4 tenths are in each group and 4
tenths are left over. The tenths are exchanged for 40 hundredthsd 4 hundredths are in

each group. This pattern will continue resulting in a repeating decimal.

Practice problems:
1. Convert 2/5 to a decimal

0.4

2. Convert 6/8 to a decimal
0.75

3. Convert 5/11 to a decimatx v

4. Corvert 9/10 to a decimal using long division
0.9
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Converting Fractions to Decimals

Level 1

Define.

Fraction

Decimat

Numerator

Denominator

Using the base ten blocks, model the following problems. Draw your models below.

1+2o0r-
1+5o0r -
3+4o0r-
4+5o0r-

What did you discover happened to the dividend each time?

Use the base ten blocks to model

1+3

1+6

What do you notice?
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Level 2

Use long division to divide the following:
1+2or-

1-+5or -

How is the abstract procedure connected to the models in level 1?

Level 3

I n words explain why the fiadd a deci mal and

In words explain how to convert 4/9 to a decimal.

Practice problems:

1. Convert 2/5 to a decimal

2. Convert 6/8 to a decimal

3. Convert 5/11 to a decimal

4. Convert 9/10 to a decimal using long division
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The Repeater vs The Terminator Back to task table

This activitywas adapted frordan de Walle, J., &Lovin, L.H. (2006).eaching student
centered mathematics: Grades35Boston, MA: Pearson Education and Allyn& Bac@A8

In this task, students wilonvert fractions to decimals.This activity also involvegrime
factorization. Prime and composite numbers as wellras@ factorization of numbers may
need to be revisited prior to doing this task.

Also, please be aware that calculators may round a repeating decimal and students may
interpret this to mean that a fraction is terminating. Please address this with yourtsdents
prior to beginning the task.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.2Apply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.

MGSE7.NS.2d Convert a rational number ta decimal using long division; know that the
decimal form of a rational number terminates in Os or eventually repeats.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere.

2. Reason abstractly and quantitatively.

4. Model with nathematics.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

TASK MISCONCEPTIONS

Students may struggle with finding the patterns in section one. There may need to be more of a
classdiscussion in order to guide students through finding the patterns.

ESSENTIAL QUESTIONS

0 What are the steps to converting a rational number to a repeating or terminating decimal?

MATERIALS

0 Calculator - *Note: This task can be done by hand, but calomtest are much more
efficient via calculator.
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TASK DESCRIPTION

Part One

The chart below includes 13 unit fractions, fractions with a numerator of 1. For this activity, first
determine the prime factorization of the demator of the unit fraction. Then, turn the fraction

into a decimal and determine whether the fraction is repeating or terminating.

PRIME TERMINATES
UNIT FRACTION FACTORIZATION OF DECIMAL FORM OR

DENOMINATOR REPEATS
1
2 PRIME 5 Terminates
1
3 PRIME .3 Repeats
1
4 2.2 .25 Terminates
1
5 PRIME 2 Terminates
1
6 - 18 Repeats
1
7 PRIME ; Repeats
1
8 2.2-2 125 Terminates
1 — —-
9 . 11 Repeats
1
10 - 1 Terminates
11 PRIME .09 Repeats
12 -2 - .083 Repeats
1 Repeats
— PRIME
13
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Answer the following questions based uporryesults from the chart.

1.

2.

Which fractions terminate?
11111

Give another example of a fraction that can be turned into a terminating decimal. Justify

why this fraction is a terminating decimal.

Answers may vary. Student justification should mention relatibipsof denominator to
powers of 10 or provide a proof by long division to demonstrate that students
understand the difference between terminating and repeating decimals

11
. . —,—,an
Consider the fractios7
common?

1

11

1

d 11. What do these fractions have in

11
—,—,and
37

These are all repdaing decimals and their denominators are prime numbers.

What do you hypothesize about rational numbers with denominators that are prime
numbers?

Students may recognize from the previous question that generally, fractions with
denominators that are primaumbers are repeating decimals. There are two
exceptions: %2 and 1/5, but both can be written as fractions that can be written as a
power of 10.

Part Two
Convert the following fractions into decimals. (You have calculated a few of them before!)
Fraction Decimal Fraction Decimal Fraction Decimal Fraction Decimal

1 1 1 !

— 2 — A2 — 1 11

i 0.25 8 0.125 9 0.1 11 8T W

2 3 2 2

3 0.50 - 0.375 5 0.2 11 T Y

3 5 3 3

= 0.75 = 0.625 = .3 11

I 2 9 0.3 11 & X

4 7 4 _ —

- 1 - .87 -

: 5 0.875 5 0.3 11 & @
Note: The first two columns are designed to help students recognize basic bemkhm
fractions. Teachers may add additional discussion questions about these fractions to
help students make connections between fourths and eighths to their decimals.

1. Do you notice a pattern between the fractions with denominators of 9 and their decimals?

If so, what is the pattern?

Yes, there is a pattern. The numerator repeats in the tenths place.
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8
2. Without using a calculator, what is the decimal form cﬁ‘?
0.8

3. Do you notice a pattern between the fractions with denominators of 11 and their
decimals? If sowhat is the pattern?

Yes, there is a pattern. If you multiply the numerator by 9, that is the repeating
decimal.
9 7
4. Without using a calculator, what is the decimal form dft * 18) p

DIFFERENTIATION

Extensions:

O Students may learn the relationship betw&&nard 1 and provide a proof or
justification for why these two numbers are equal

0 Students can begin to find relationships of rational numbers that are more complex than
basic unit fractions or basic benchmark fractions

Intervention:

0 For students who struggle with converting fractions and decimals, teachers may want to
reverse the order of the two charts. By starting with the second chart, the first two
columns can be used to review how to turn a fragtilma decimal, and they last two
will allow students an opportunity to look for patterns.
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The Repeater vs. The Terminator

Part One

The chart below includes 18it fractions, fractions with a numerator of 1. For this activity,
first deermine the prime factorization of the denominator of the unit fraction. Then, turn the
fraction into a decimal and determine whether the fraction is repeating or terminating.

PRIME TERMINATES
UNIT FRACTION FACTORIZATION OF DECIMAL FORM OR
DENOMINATOR REPEATS
1
2 PRIME 5 Terminates
1
3 PRIME .3 Repeats
1
4 2.2 Terminates
1
5
1
6 .16 Repeats
1
7
1
8 2.2.2
1
9 11
ﬁ Terminates
1
11
1
12
1
13 PRIME
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Answer the following questions based upon your results from the chart.

1. Which fractions ternmate?

2. Give another example of a fraction that can be turned into a terminating decimal. Justify

why this fraction is a terminating decimal.

11 1

3. Consider the fraction3’7"2™9% T1. What do these fractions have in common?

4. What do you hypothesize about rationaitners with denomirtars that are prime
numbers?

Part Two
Convert the following fractions into decimals. (You have calculated a few of them before!)

Fraction Decimal Fraction Decimal Fraction Decimal Fraction Decimal

1 1 1 1

4 8 9 11

2 3 2 2

4 8 9 11

3 9 3 3

4 8 9 11

4 7 4

4 8 9 11

1. Do you notice a pattern between the fractions with denominators of 9 and their decimals?

If so, what is the pattern?

2. Without using a calculator, what is the decimal form of?

3. Do you notice a pattern between the fractions with denators of 11 and their
decimals? If so, what is the pattern?

4. Without using a calculator, what is the decimal form of?
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A Poster Back to task table

In this task, students will create a poster or electronic prégenthat demonstrates their
understanding of rational numbers including common misconceptions. This task reviews
material from the 8and 7" grade as it relates to integers, absolute value, comparing and
ordering rational numbers, and rdig¢ applicaions of integers.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE7.NS.1Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical number
line diagram

MGSE7.NS.1aShow that a number and its opposite have a sum of 0 (are additive inverses).
Describe situations in which opposite quantities combine to makerOexample, your bank
account balance is$25.00. You deposit $25.00 into your account. Etdalance is $0.00.

MGSE7.NS.1bUnderstand p + g as the number located a distéli®drom p, in the positive or
negative direction depending on whether g is positive or negative. Interpret sums of rational
numbers by describing real world contexts.

MGSE7.NS.1cUnderstand subtraction of rational numbers as adding the additive invérse,
=p + (I ). Show that the distance between two rational numbers on the number line is the
absolute value of their difference, and apply this principle irgseald contexts.

MGSE7.NS.1dApply properties of operations as strategies to add and subtract rational numbers.

MGSE7.NS.2Apply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.

MGSE7.NS.2aUnderstand that multiplication is extended from fractions to rational numbers by
requiring that operations continue to satisfy the properties of operations, particularly the
distributive property, leading to products such a%)(i 1) = 1 and th rules for multiplying
signed numbers. Interpret products of rational numbers by describidgaddlcontexts.

MGSE7.NS.2bUnderstand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with rpero divisor) is a rational number.dfandq are integers
theni (p/q) = (i p)/q = p/(i q). Interpret qutients of rational numbers by describing Aparld
contexts.

MGSE7.NS.2c Apply properties of operations as strategies to multiply and divide rational
numbers.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Solve problems and persevere.

2. Reason abstractly and quaatively.

4. Model with mathematics.

6. Attend to precision.

8. Look for and express regularity in repeated reasoning.
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COMMON MISCONCEPTIONS

The phrase APl ease Excuse My Dear Aunt Sallybo
to help students rememmitbe order of operations. Although this mnemonic may be helpful, it

often leads students to think that addition is done before subtraction and that multiplication

comes before division

This culminating task allows teachers to see where students amgrstjyjling with operations

of rational numbers. Misconceptions will become evident as students work their way through the
different aspects of the task. In order to catch these and help students gain understanding, it is
important students move throutte class questioning and reviewing material as students create
their posters.

ESSENTIAL QUESTIONS

0 What strategies are most useful in helping develop algorithms for adding, subtracting,
multiplying, and dividing positive and negative rational numbers?
0 What are the steps to converting a rational number to a repeating or terminating decimal?

MATERIALS

0 poster board
0 computer

GROUPING

9 Individual / Partner

TASK DESCRIPTION

You are to make and present a poster showing what you have learned from ypof phsgitive
and negative rational numbers. Choose a theme for your poster. Be creative!

Choose five rational numbers. Choase integer, one negative fraction one positive fraction,
onenegative decimaandonepositive decimal ALL of your numbers M3T be betweenl
and 1. Make your poster using the information below:

Comparing
0 Use the >, <, and = to compare the two negative numbers.
0 Use the >, <, and = to compare the two positive numbers.
0 Graph all five numbers on a number line.
Absolute value
0 Write the absolute value eachnumber and explain your reasoning.
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Number problems

O«

You must choose from your five original numbers.

(@]

Create two addition problems;one using numbers with like signs and the other using

numbers with different signs.

0 Create twosubtraction problems; one using numbers with like signs and the other using
numbers with different signs.

0 Create two multiplication problems; one using numbers with like signs and the other using
numbers with different signs.

0 Create two division problems one using numbers with like signs and the other using
numbers with different signs.

0 Create two problems withat leasttwo different operations, using both positive and

negative numbers

Three real-life problems with solutions

(@]

Write three real-life problemsinvolving rational numbers and solve to show their
solutions.Use a different operation in each problem.

Rules and common misconceptions

List any rules you have found for computing with positive and negative numbers
Give examples of common misconcepspar problems, students have when working with
positive and negative numbers

O¢ O«

Comments:
Throughout this culminating activity, or one similar in rigor and depth, the teacher should
monitor students for understanding and help students correct any obviceskwesses.

This task is extensive and students should not be expected to complete each part in one class
period. Students should be allowed to represent their answers in a variety of ways to show
their mastery of the concepts of this unit. Many teacherght also have students share their
posters or presentations with verbal explanations to their peers during a classroom
presentation.

For assessing this task, teachers should determine whether the skills listed on the poster rubric
are performedaccur& |l vy and with consistency. Model s,
words, and explanations should all be included.

The following sections are sample solutions using the numhbér$,-1/3, +0.25 and +2/9.
Compare Rational Numbers1/3=-. 333 3 ¢é
-0.5<-1/3,

Absolute value section

Students should demonstrate an understanding that absolute value is the distance on the
number line between the selected number and zero.

Using the four basic operations
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Addition: Using the given numbers students could selg@s +-1/3 =1/2 +-1/3 =3/6 +- 2/6
=-5/6. In this case, students would also show they have mastered using decimals and fractions
interchangeably.
Subtraction: Students showing 2/9(-0.5) = 4/18 + 9/18 = 13/18 would show mastery of
subtraction operabns with rational numbers.
Multiplication: 2/9 * ( -1/3) = -2/27
Division: 2/9 (1/3) = 2/9 *-3/1 =-6/9 =-2/3
1 4 3 L] 5
At least TWO different operations: 3 025+ 0 S=m—wt =2~ 1=
*Note: This will be a good way to assess whether students understand order of operations

Three real life problems with solutions

In this section, students will demonstrate how accurately they can apply the concepts of
positive and negative rational numbers to real world situations. Teachers could expect to read
problems involving game scoresptperatures, profit and loss, etc. Answers will vary.

Rules and Common Misconceptions

Students should state rules and properties in their own words. Having students identify
common misunderstandings may be helpful in determining misunderstandings thatshiy
have in dealing with rational numbers.

DIFFERENTIATION

Extension
i Students can create different generalized scenarios of topics discussed within this task.

i Students can work together to develop formal rules and properties and provide
justifications for why those rules and properties are applicable

Intervention:
I Manipulatives and other resources can help to support students who are struggling

9 The task can also be modified by providing the 5 starting numbers to simplifying to only
using three ratioal numbers.
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