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Howd&kead Gui de

The diagram below provides an overview of the information fourallicompaniordocumens. Defiritions and more completeescriptionsare provided on the
next page

Domain Name and Abbreviation CI?ter Letter and Description

I'he Number System [N5)
A. Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.

*,In- this cluster, the terms students should learn to use with increasing precision are rational numbers, integers, gnd additive inverse. ——— component‘ 5] Of Rigor
7.NS.A.1 Apply and extend Component(s) of Rigor: Conceptual Unde gstanding(1,1a, 1b, 1c, 1d) é_ﬁ
previous understandings of Remediation - Previous Grade(s) Stanﬁa*.MF.A.l, 6.MS5.C.5

addition and subtraction to add | 7" Grade Standard Taught in Advance none Previous grade(s)

and subtract rational numbers; 7'M Grade Standard Taught Concurrently: none }

representaddition and subtraction | Studentsadd and subtract rational numbers. Visual rep¥ese ay be helpful as students begin this work; they become less standards. Click

on a horizontal or vertical number necessary as students become more fluent with these operations. In six tudents found the distance of horizontal and h I. k
ing to recognize subtraction is finding YPeriin to access

line diagram. vertical segments on the coordinate plane. In seventh grade, students build on this u

a. Describe situations in which the distance between two numbers on a number line. Standard allows for adding and subtractin ive fractions and decimals »
opposite guantities combine to | and interpreting solutions in given context. ) ¢ standard’s text.
make 0. For example, o Examples:
hydrogen atem has 0 charge —
because its two constituents are *  Usea number line to illustrate: Current grade
oppositely charged. o .

b. Understandp + g as the number e standards taught
located a distance |g| from p, o p+{-q] . . .
in the positive or negative o If this equation is true:p-g = p + {-g) prior to or with this
direction depending on whether

* -3 and 3 are shown to be opposites on the number line because they are equal distance from zero and therefore have the standard_

q Is positive or negative. Show
that a number and its opposite

have a sum of 0 (are additive \._H_|_|_|_I_H_|_.

same absolute value and the sum of the number and its opposite is zero.

inverses). Interpret sums of -3 0 3

%atuonal numbers by describing
Text of Standard ?nformation and samples to exemplify standard

* Shading of Standard Codes: Major Work of Grade, Supporting Work, Additional Work
Codes for previous grade standards and standards taught prior to or with this standard are hyperlinked to the
text of the standard.
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1. Domain Name and AbbreviatiorA grouping of standards consisting of related content that are furthigided into clusters. Each domain has a
unique abbreviation and is provided in ©@gatheses beside the domain name.

2. Cluster Letter and DescriptiorEach cluster within a domain begins with a letter. The description provides a general overview of the focus of the
standards in the cluster.

3. Previous Grade(s) Standard®ne or more standamslthat studentsshould have mastered iprevious grades to prepare them for the current grade
standard. If students lack the pmequisite knowledge and remediation is required, the previous grade standards provide a starting point.

4. Standards Taught in Achince These current grade standards include skills or concepte/hich the target standard is builThese standards are
best taught before the target standard.

5. Standards Taught Concurrentligtandardsvhich should be taught with the target standard fovide coherence and connectedness in instruction.

6. Component(s) of RigorSeefull explanation on components of rigor below.

7. Sample ProblemThe sample provides an example how a student might meet the requirements of the stafdlaltiole examples are qovided for
some standardsHowever,sampleproblemsshould not be considered an exhaustive list. Explanatierteen appropriateare also included.

8. Text of StandardThecompletetext of thetargetedLouisiana Student Standards of Mathematicprisvided.

Classification of Major, Supporting, and Additional Wc
Students should spend the large majority of their timetlo@ major workof the grade Supporting workand, where appropriateadditional workcan engage

students in the major work of the gradé&ach standard is col@moded to quickly and simply determine how class time should be allocated. Furthermore,
standards from previous grades that provide foundational skills for current grade standards are alsmdelbto show whether those standardsalassified
asmajor, supporting oradditionalin their respective grades.

Components of Ri gor
The K12 mathematics standards lay the foundation that allows students to become mathematically proficient by focusing on cdnosgeustanding,
procedural skill and fluency, and application.
Conceptual Understandingefers to understanding mathematical concepts, operations, and relations. It is more than knowing isolated facts and
methods. Students should be able to make sense of why a mathematicaisidg@ortant and the kinds of contexts in which it is useful. It
also allows students to connect prior knowledge to new ideas and concepts.
Procedural Skill and Fluenayg the ability to apply procedures accurately, efficiently, and flexibly. It req@ipegd and accuracy in calculation
while giving students opportunities to practice basic sk{lldl dZRSy 1 aQ oAt AdGe (G2 a2t @S Y2NB O2YLX S
procedural skill and fluency.
Application provides a valuable content for learning atite opportunity to solve problems in a relevant and a meaningful way. It is through real
world application that students learn to select an efficient method to find a solution, determine whether the solution sekes by
reasoning, and develop criticelinking skills.
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Standards for Mat hemati cal Practices

The Louisiana Standards for Mathematical Practice are expected to be integrated into every mathematics lesson for alirstpaides K12, Below are a few
examples of how thespractices may be tegrated into tasks that studenis grade 8 complete.

Louisiana Standards for Mathematical Practice (MP)

Louisiana Standard Explanations and Examples

8.MP.1Make sense of Ingrade 8 students solveealworld problems through the application of algebraic and geometric conc&itslents seek the
problems and persevere | meaning of a problem and look for efficient ways to represent and solve it. They may check their thinking by asking

in solving them. GKSYaSt gSaz G2KIFIG Aa (KS NMERBAtf SFRADASYZASHI @K WRT &S

I RAFTFSNBYyG o1 &Ké
8.MP.2Reason abstractly| In grade 8 students represent a wide variety falworld contexts through the use of real numbers and variables in
and quantitatively. mathematical expressions, equations, and inequalities. They examine patterns in data and assess the degree of linea

functions. Students contextualize to understand the meaning of the number or variable as related to the problem and
decontextualize to rnipulate symbolic representations by applying properties of operations.

8.MP.3Construct viable | Ingrade 8 students construct arguments using verbal or written explanations accompanied by expressiotisnsgua
arguments and critigue | inequalities, models, and graphs, tables, and other data displays (e.g., box plots, dot plots, histograms). They fagher 1
the reasoning of others. | their mathematical communication skills through mathematical discussions in which they critically evaluate their divigtf
FYR GKS (GKAYlAy3 2F 20KSNJ addzRSydaod ¢KSe Ll2asS ljdzSadaa
It ol 8acEKBR] BELIX FAY GKSANI GKAYylAy3d (G2 20KSNAE yR NBaL

8.MP.4Model with Ingrade 8 students model problem situations symbolically, graphicédlgularly, and contextually. Students form
mathematics. expressions, equations, or inequalities froeabworld contexts and connect symbolic and graphical representations. Stug
solve systems of linear agtions and compare properties of functions provided in different forms. Students use scatterp
to represent data and describe associations between variables. Students need many opportunities to connect and exy
connections between the differemepresentations. They should be able to use all of these representations as appropria
a problem context.
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8.MP.5Use appropriate
tools strategically.

Students consider available tools (including estimation and technology) when solving a mathepnakitexh and decide
when certain tools might be helpful. For instance, students in grade 8 may translate a set of data given in tabular form {
graphical representation to compare it to another data set. Students might draw pictures, use appletseaquitions to
show the relationships between the angles created by a transversal.

8.MP.6Attend to
precision.

Ingrade 8 students continue taefine their mathematical communication skills by using clear and precise language in the
discussions with diters and in their own reasoning. Students use appropriate terminology when referring to the number
system, functions, geometric figures, and data displays.

8.MP.7Look for and
make use of structure.

Students routinely seek patterns or structures to moaed solve problems. In gradesudents apply properties to generate
equivalent expressions and solve equations. Students examine patterns in tables and graphs to generate equations an
describe relationships. Additionally, students experimentally vénéyeffects of transformations and describe them in termg
of congruence and similarity.

8.MP.8Look for and
express regularity in
repeated reasoning.

Ingrade 8 students use repeated reasoning to understand algorithms and make generalizations aboutpa&tedents use
iterative processes to determine more precise rational approximations for irrational numbers. During multiple opportoni
solve and model problems, they notitieat the slope of a line and rate of change are the same v@usdentdlexibly make
connections between covariance, rates, and representations showing the relationships between quantities.
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The Number System (NS)

A. Know that there are numbers that are not rational, and approximate them by rational numbers
In this cluser, the terms students should learn to use with increasing precisioRasnumbers,Irrational numbers, Rational numbers, Integers, Whole numbers,
radical, radicand, square s, perfect squaresterminating decimals, repeating decimalsgndtruncate.

Louisiana Standard Explanations and Examples
8.NS.A.IKnow that numbers that | Component(s) of RigoiConceptual Understanding, Procedural Skill and Fluency
are not rational are called Remediatio - Previous Grade(s) Standardone

irrational. Understand informally | 8" Grade Stamard Taught in Advancenone

that every number has a decimal | 8" Grade Standard Taught Concurrent8:NS.A.28.EE.A.2

expansion; for rational numbers Students understand that Real numbers are either rational or irratidifedy distinguish between rational and irratedmumbers,
show that the decimal expansion | recognizing that any number that can be expressed as a fraction is a rational number. The diagram below illustrateotishiels
repeats eventuallyGnvert a between the subgroups of the real number system

decimal expansion which repeats
eventualy into a rational number

by analyzing repeating patterns. All real numbers are either
ratic:[nal or irra\EionaI

Real Numbers

Rational Irrational
Integers
Whole

Students recognize that the decimal equivalent dfaetion will either terminate or repeafractions that terminate will have

denominators containing only prime factors of 2 and/oimhis understanding builds on worksaventhgrade when students used

long division to distinguish between repeating aedminating decimals

f Letx' ndnnnnnnXoo

1 Multiply both sides so that the repeating digits will be in front of the decitmathis example, one digit repeats so both sides
are multiplied by 10, giving X0 n®nnnnnnn X ®

1 Subtract the original equation fro the new equation.

10xI' neonnnnnnnXao
cxI' nodnnnnnnXod
9x=4

1 Solve the equation to determine the equivalent fraction.
X =4/9
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8.NS.A.Icontinued

BExample: Change® to a fraction.

1
1

il

Additionally, students can investigate repeating patterns that occur when fractions have denominators of 9, 99, or 11 (e.g.,
-=1)).

Letx' nénnnnnnXod
Multiply both sides so that the repeating digits will be in front of the decimmathis example, one digit repeats so both sides
are multiplied by 10, giving X0 né®nnnnnnn X ®
Subtract the origina¢quation from the new equation.
1xI' nodnnnnnnnXo
cxI_ndnnnnnnXod
x=4

Solve the equation to determine the equivalent fraction.

W -
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8.NS.A.2AJse rational Component(s) of RigoiConceptual Understandindrocedural Skill and Fluency
approximations of irrational Remediatio - Previous Grade(s) Standardone

numbers tocompare the size of 8" Grade Standard Taught in Advanceone
irrational numbers, locate them 8 Grade Standard Taught Concurrent8:NS.A.18.EE.A.2

approximately on a number line Students locate rational and irrational numbers on the number line. Students compare and order rational and irrationalsaum

diagram, and estimate the value o| siydents also recognizbat square roots may be negative and writtenthe opposite of the positive square root (i.e., ¢ 4t
expressions (e.gp?). For example,
by truncating the decimal Examples:
SELI YaA2Y 27F iKH] _ 5
between 1and 2, then between 1.4 1 Approximate the value o&/5 to the nearest hundredth.

and 1.5 and explain how to Solution: Students start with a rough estimate based upon perfect squa@sfalls betveen 2 and 3 because 5 falls
continueon to get better between 2=4 and 3= 9. The value will be closer to 2 than to 3. Students continue the iterative process with the te
:S:c;;lr:mmatlon to the hundredths place value.\/g falls between 2.2 and 2.3 because 5 falls betweed2£.84 and 23= 5.29. The vahiis closer to 2.2.

Further iteration shows that the value a@ is between 2.23 and 2.24 since 2284.9729 and 2.24s 5.0176.

T /2YLINB KH FYR Ko o0& SadAYlFIGAy3a GKSANI Gl tdzSaz LX 2G40
V2 V3
NS B I B B A B B B B R4
11.11.21.3141.5161.71.81.9 2

Solution:Statements for the comparison could include:

0 WC is approximately 0.3 less thafio

0 W(q is between the whole numbers 1 and 2

0 WVaois between 1.7 and 1.8
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Expressions and Equations (EE)

A. Work with radicals and integer exponents
In this cluster, the terms students should learn to use with increasing precisidaveseof exponents, power, perfect squares, perfect cubes, rootjace root, cube
root, scientific notation,and standard form of a numberStudents should also be able to read and use the symbol:

Louisiana Standard Explanations and Examples

8.EE.A.Know and apply the Component(s) of RigoiConceptual Understanding, Procedural Skill and Fluency

properties of integer exponents to | Remediation - Previous Grade(s) Standar@:EE.A.1

generate eqivalent numerical 8" Grade Standard Taught iAdvance:none

expressionsFor example, 8" Grade Standard Taught Concurrenttyone

335 =33=1/33=1/27. In sixthgrade, students wrote and evaluated simple numerical expressions with whole number exponents

(ie.5T p w p.Intege (pdsitive ang negative) exponents are further develojpegenerate equivalent numerical
expressions when multiplying, dividing or raising a power to a pod&ng numerical bases and the laws of exponents, student
generate equivalent expressioriBhese properties need to be developed with understanding (8d.3*= (3x3)(3x3x3x3)
=3F).
Students understand:

1 Bases must be the same before exponents can be added, subtracted or multiplied.

1 Exponents are subtracted when like bases are being divided
1 A number to the zero (0) power is equal to one
1 Factors with negative exponents can be written in the denominator using positive exponents.
1 Exponents are added when like bases are being multiplied
1 Exponents are multiplied when an exponehexpressioris raised to an exponent
1 Several properties maye used to simplify an expression
Examples

ﬂ J— —_—

T — 1 T - —

7 — 1 - = = = - -
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8.EE.A.2Jse square root and cube| Component(s) of RigoiConceptual Understanding, Procedural Skill and Fluency
root symbols to represent solution{ Remediatian - Previous Grade(s) Standar@:EE.B.57.NS.A.3

to equations of the form?=pand | 8" Grade Standard Taught in Advanceone

x3=p, wherep is a positive rational| 8" Grade Standard Taught ConcurrentB.NS.A.18.NS.A.28.G.B.6

number. Evaluate square roots of | Students recognizegsfect squares and cubes, understanding that pemfect squares and neperfect cubes are irrationaln the
small perfect squares and cube standard, the value g for square root and cube root equations must be posit8tidents recognize that squaring amler and
roots Of small perfect cubes. Know taking the squareoot of a number are inverse operations; likewise, cubing a number and taking the cube root are inverse
UKl U KH Aa ANNI { operations Students understand that in geometry the square root of the area is the length of the side of a square and a cubg
of the volume is thdength of the side of a cube.

Examples

f o wandlw o0 (There are two solutions because ocand o© o both equal 9.)

W . .
i - — —and — = (There no negative cube root sincec ¢ X

1 Solven w
Solution: Vi  Viw
X=°3
1 Solven Y
Solution: Vo MY
w G

 Solvew o#8

Solution: Ve Vio Tt
W Wom
w  uh
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8.EE.A.3Jse numbers expressed if
the form of a single digit times an
integer power of 10 to estimate
very lage or very small quantities,
and to express how many times ag
much one is than the otheFor
example, estimate the population
of the United States as*320° and
the population of the world as
7310 and determine that the
world population is more than 20

Component(s) of RigoilConceptual Understanding, Procedural Skill and Fluency
Remediation - Previous Grade(sytandard:4.0A.A.25.NBT.A.2

8" Grade Standard Taught in Advan&EE.A.1

8" Grade Standard Taught ConcurrentB.EE.A.4

Studentsedimate usingscientific notation to express very large or very smahntities Students compare and interpret scientific
notation quantities in the context of thetsiation, recognizing that if the exponent increases by one, the value increases 10 tin
Likewise, if the exponent decreases by one, the value decreases 10 times.

Example

T IFYyylrKQa O2ff Dl p2N2 OFaNB RO} & SKb § NBHasz& O irdckS. Aoiv ingny tim2sF
larger is HannaR collection of rocks than Der&kcollectior?

times larger. Soluton@g8 pm @ PTEE pmT ¢ pT
=0 pTm
Hannah has the larger collection of rocks. Her collectiam@it3x 162 NJ onn GAYS& f F NBSNJI
1  The population of Town A igwpTtt . The population of Town Biswpt . How many times larger is the population of
Town A?
Solution:The populaibn of Town A ig wpTt or 2000 times larger than the popuian of Town B.
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8.EE.A.#erform operations with | Component(s) of RigoiConceptual Understanding, Procedural Skill and Fluency
numbers expressed in scientific | Remediation - Previous Grade(s) Standard.EE.B.3
notation, including problems wherd 8" Grade Standard Taught in Advand&EE.A.1

both decimal and scientific 8" Grade Standard Taught Concurrent8.EE.A.3
notation are used. Use scientific | Students understand scientific notation as generated on various calculators or other techrthegperform the four operations
notation and choose units of in which both decnals and scientific notation are used.

appropriate size for measurementy
of very large or very small

quantities (e.g., use millimeters pe
year for seafloor spreading). T 14.305+9.571x10°

Interpret scientific notation that Solution:971.405 or9.71405x 102
has been generated by technolagy R '

Examples:

8
8

Solutionvd v p 1T

1 2.45E+23ig8 v p 1 and 3.5H isc® p 1 (NOTE: There are other notations forestific notation depending on
the calculator being used.)
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Expressions and Equations (EE)

B. Understand the connections between proportional relationships, lines, and linear equations
In this cluster, the terms students should learn to use with indrepprecision arenit rate, proportional relationships, slope, vertical, horizontal, similar triangles)d

y-intercept.

Louisiana Standard Explanations and Examples

8.EE.B.%5raph proportional Component(s) of RigoiCmceptual Understandind?rocedural Skill and Fluen@&gpplication

relationships, interpreting the unit | Remediation - Previous Grade(s) Standard:RP.A.2

rate as the slope ofie graph. 8" Grade Standard Taught in Advanagone

Compare two different 8" Grade Standard Taught Concurrent8.EE.B.6

proportional relationships Students build on their work with unit rates frosixthgrade and proportional relationships geventhgrade to compare graphs,

represented in different waydzor | tables and equations of proportional relationshigudents identify the unit rate (or slope) in graphs, tables and equatmns
example, compare a distantine | compare two proportional relationships represented in different wagisen an equation of a proportional relationskfip=& o),
graph to a distancéime equation | students draw a graph of the relationshiptudents recognize that the unit rate is the coefficienthsf independent variablend
to determine which of two moving | that this value & , is also the slope of the line.

objects has greater speed. ) _ . _ . . . -
Compare the scenarios to determine which represents a grespieed Explain your choice including a written description of eac

scenario Be sure to include theates in your explanation

Scenario 1: Scenario 2:
Traveling Time O= 55
400 is time in hours
i wis distance in miles
E 300
£ _(4,24oy'
E 200 I
5
(73]
o 100 1[
(1,60) .
Y75 34s5678°
Time (hours)
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8.EE.B.&Jse similar triangles to
explain why the slopenis the
samebetween any two distinct
points on a norvertical line in the
coordinate plane; derive the
equationy =mxfor a line through
the origin and the equatioy = mx
+b for a line intercepting the
vertical axis ab.

Component(s) of RigoiConceptual Understaling

Remediation - Previous Grade(s) Standard:RP.A.27.G.A.2

8" Grade Standard Taught in Advand&G.A.5
8" Grade Standard Taught Concurrent8.EE.B.5

Triangles are similar when there is a constant rate of proportionality between thising a graph, students construct triangles
between two points on a line and compare the sides to understand that the saibe value of theatio of change inwto change

in Gis the same between any two points on a line

Example:
1 The triangle between A and B has a vertical height of 2 and a horizontal length of 3. I3
The triangle between B and C has a vertical height of 4 and a horizontal length of 6 4
The simplifiel ratio of the vertical height to the horizontal length of both triangles is 2 a ‘
3, which has a value efand represents the slopef the line AG indicating that the + "é

trianglesare similar.

1  Write equationsto represent thetwo graphs below.

3

Solution:® -®

Solution:w

(3.0)

-

q
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Expressions and Equations (EE)
C. Analyze and solve linear equations and pairs of simultaneous linear equations.

andsystem of linear equations

In this cluster, the terms students should learn to usthwncreasing precision atiatersecting, parallel lines, coefficient, distributive property, like terms, substitution,

Louisiana Standard

Explanations and Examples

8.EE.C.Bolve linear equations in
one variable.

a. Giveexamples of linear
equations in one variable with
one solution, infinitely many
solutions, or no solutions. Shov
which of these possibilities is
the case by successively
transforming the given equatior
into simpler forms, until an
equivalent equation of th form
X=a,a=a, ora=bresults
(wherea andb are different
numbers).

b. Solve linear equations with
rational number coefficients,
including equations whose
solutions require expanding
expressions using the
distributive property and
collecting like tems.

Component(s) of RigotConceptual Understanding (7a), Procedural Skill and Fluency (7, 7a, 7b)
Remediatio - Previous Grade(s) Standard:EE.A.1

8" Grade Standard Taught in Advanceone

8" Grade Standard Taught Concurrent8.SP.A.3

As students transform linear equations in one variable into simpler forms, they discover the equations can have one solutio
infinitely many solutions, or no solution.

When the equation has one solution, the variabkstone value that makes the equation true apiq 1w p @The only value
for y that makes this equation true i4.

When the equation has infinitely many solutions, the equation is true for all real numbergeas ip T X @ ¢ . As this
equation is simplified, the variable terms cancel leaving 14 er 4= 0. Since the expressions are equivalent, the value for the
sides of the equation will be the same regardless which real number is used for the substitution.

When an equation has no solutions it is also called an inconsistent equation. Tleac#&sthwhen the two expressions are not

equivalentasim® ¢ U @ p . When simplifying this equation, students will find that the solution appears to be two num
that are not equal or ¢ p. In this case, regardless which real number is used for the substitution, the equation is not true &
therefore has ncsolution.

Examples
1 Solve forx:

A oo ¢ Tt Y Solutionx=0
A o® p v o® ¢ Solutioninfinitely many solutions

1 Solvefor the missing value

A - -0 - -0 Solutiony =—
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8.EE.C.&nalyze and soérpairs of
simultaneous linear equations.

a. Understand that solutions to a
system of two linear equations
in two variables correspond to
points of intersection of their
graphs, because points of
intersection satisfy both
equations simultaneously.

b. Solve systes of two linear
equations in two variables
algebraically, and estimate
solutions by graphing the
equations. Solve simple cases
by inspectionFor example, 3x 4
2y =5 and 3x + 2y = 6 have ng
solution because 3x + 2y cann(
simultaneously be 5 and 6.

Component(s) of RigoiConceptual Understanding (8, 8a, 8Bjpcedural Skill and Fluen(8;8b, 8c), Application (8c)
Remediation - Previous Grade(s) Standar@.EE.B.5

8" Grade Standard Taught in Advan&EE.B.6

8" Grade Standard Taught Concurrentlyone

Systems of linear equations can also have one solution, infinitely many solutions or no solutions. Students will diss®eastse
as they graph systems of linear equationsl aolve them algebraically.

Students graph a system of two linear equations, recognizing that the ordered pair for the point of intersectior-ithe that

will generate the givey-value for both equationsStudents recognize that graphed lineshwvitne point of intersection (different
slopes) will have one solution, parallel lines (same slope, diffgrartercepts) have no solutions, and lines that are the same (s:
slope, samg-intercept) will have infinitely many solutions.

By making conneiins between algebraic and graphical solutions and the context of the system of linear equations, students
able to make sense of their solutior&tudents need opportunities to work with equations and context that include whole numk
and/or decimals/factions.Students define variables and create a system of linear equations in two variables.

Examples
1 Solve this system of equations.

o'(]'o r\o’o g Solution: (4:1)
w w v

1 Plant A and Plant B are on different watering schedules. This affects thefrgtowth. Compare the growth of the two
plants to determine when their heights will be the same.

LetW = number of weeks

LetH = height of the plant afte¥V weeks

Plant A Plant B
w H (W, H) W H (W, H)
0 4 (0,4) 0 2 (0,2)
1 6 (1,6) 1 6 (1,6)
2 8 (2,8) 2 10 (2,10)
3 10 (3,10) 3 14 (3,14)

DEPARTMENT of

EDUCATION

“louisiona Believes

16



Qaza&a/za

STUDENT
STANDARDS

MATHEMATICS

Louisiana Student Standards: Companion Document for Teachers

Grade8 Math

8.EE.C.8ontinued

c. Solve realworld and
mathematical problems leading
to two linear equations in two
variablesFor example, given
coordinates for two pairs of
points, determine whether the
line through the first pair of
points intersects the line
through the second pair.

Graph the lines that represent the growth of each plant on the same coordinate plane.

Solution:

16
14
~12
~=10

height (h

2 b o0

]
01234

Weeks (w)

o

1 Write equatiorsthat represent the growth rateof Plant A and Plant B.
Solution:
PlantA'0 ¢ T
PlantB'O 10 ¢
1 At which week will the plants have the same heigB&plain using the graphs you drew.

Solution:After one week, the height of Plant A and Plant B are both 6 indhe®w because the point where the lines
intersect isat (1, 6) which means that after 1 week both plants had a height of 6 inches.
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Functions (F)
A. Define, evaluate, and compare functions.
In this cluster, the terms students should learn to use with increasing precisidoragons, « -value, e-value, vatical line test, input, output, rate of change, linear
function, and non-linear function.
Louisiana Standard Explanations and Examples
8.F.A.1Understand that a function | Component(s) of RigoiConceptual Understanding
is a rule that assigns to each input| Remediation- Previous Grade(s) Standard:RP.A2
exactly one output. The graph of a 8" Grade Standard Taught in Advanasone
function isthe set of ordered pairs | 8" Grade Standard Taught Concurrentlyone
consisting of an input and the Students understand that a function is a rule that takes an input and produces only one output; therefore, functions aatur w
corresponding output. (Function | there is exactly ong-valueassocited with anyx-value.Students identify functions from equations, graphs, and tables/ordered
notation is not required in this pairs and arenot expected to use the function notatidi(x) at this level.
grade level.)
Graphs
Students recognize graphs such as graph 1 below is a function becauseeduk has only ong-value; whereas, graphs such ag
graph 2 are not functions because there is at least one instance where an input has more than one output (e=gQ,f+ 5 and
w=-5.)
Graph 1 Graph 2
y
400 wdi yi= 35
350
300
250
200
150 K
100
50
0 X
0 5 10 15 20 25 30 35
Lenath (m)
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8.F.A.lcontinued Tables or Ordered Pairs

Students read tables or look at a set of ordered pairs to determihieh are functions, recognizing that functions have anlg
output (wvalue) for each inputcgvalue).

Functions Not Functions

X 0 1 2 X 16 16 | 25 | 25
y 3 9 27 y 4 -4 S -5
{(0,2), (1,3),(2,5), (3,6)} {(0,0),(0,1), (1, 2)}

8.F.A.2Compare propdres of two | Component(s) of RigoiConceptual Understandind\pplication
functions each represented in a Remediation- Previous Grade(s) Standard:RP.A.2

different way (algebraically, 8" Grade Standard Taught in Advan&®EE.B.38.EE.B.68.F.A.1
graphically, numerically in tables, | 8" Grade Standard Taught Concurrentlyone
or by verbal descriptions}ror Students compare two functions from different representations.

example, given a linear function

represented by a table of values Examples . . . . . :
and a linear function represented 1 Compare the two linear functions listed belowdadetermine whicHunction hasa greater rate of change.
by an algebrai expression, Function 1 Function 2
determine which function has the The function whose inpuband outputware
greater rate of change. 13 related by oo X.
7
5
3
) 1 1
-5£3-1]1 3 5 '
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8.F.A.2continued 1 Compare the two linear functions listed below and determine which has a negative slope.

Function 1 Gift Card

Samanthastarts with $20 on a gift card for the book store. She spends $3.50 per week to buy a magaziree thet
amount remaining as a function of the number of weeks,

[ (&) Function 2:Calculator Rental
0 20 The school bookstore rents graphing calculators for &5rponth. It also collects a nen
1 16.50 refundable fee of $10.00 for the school year. Write the rule for the total asif(renting a
2 13.00 calculator as a function of the number of monts)(
3 9.50
4 6.00 _
Solution:

Function 1 is an example of a function whose graph has negslibpe. Samantha starts with $20 and spends money ea
week. The amount of money left on the gift card decreases each week. The graph has a negative-3|6pw/ioich is the
FY2dzyd GKS 3IATFG OFNR oFflyO0S RSONRe BuSdiona ik dnfexafnpleot ayfuind
whose graph haa positive slope. Students pay a yearly nonrefundable fee for renting the calculator and pay $5 for €
month they rent the calculator. This function has a positive slope of 5 which is the ambtim& monthly rental fee. An
equation for Example 2 could lbe va p 8

8.F.A.3Interpret the equationy = Component(s) of RigoiConceptual UnderstandingProcedural Skill and Fluency
mx +b as defining a linear function| Remediation - Previous Gade(s) Standardnone
whose graph is a straight line; 8" Grade Standard Taught in Advancg.EE.B.33.F.A.18.F.A.2

categorize functions as linear or | 8" Grade Standard Taught Concurrenttyone
nonlinear when given equations, | Students understand that linear functions have a ¢ansrate of change between any two poinStudents use equations, graphs
graphs, or tables-or example, the | and tables to categize functions as linear or ntinear.
function A =%giving the area o&
square as a function of its side

length is not linear because its 1 Determine which of the functions listed below are linear and which are not linear and explain your reasoning.
graph contains the points (1,1),

Example

(2,4) and (3,9), which are not on a A ©O=-267+3 nonlinear, because the variabbeis squared
straight line. A o= linear, because it has a constant rate of change
A o6="1 nonlinear, because the radius is squared
A ®=0.25+ 0.50¢ 2) lineabecause it has a netant rate of change
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Functions (F)

B. Use functions to model relationships between quantities.
In this cluster, the terms students should learn to use with increasing precisidmeage relationship, rate of changeslope, initial value, yintercept.

Louisiana Standard Explanations and Examples
8.F.B.4Construct a function to Component(s) of RigoiConceptual Understandg, Procedural Skill and Fluency
model a linear relationship Remediation - Previous Grade(s) Standard:RP.A.2

between two quantities. Determing 8" Grade Standard Taught in AdvandF.A.3

the rate of change and initial valug 8" Grade Standard Taught ConcurrentB.F.B.58.SP.A.28.SP.A.3

of the function from a description | Students identify the rate of change (slope) and initial vajdi@tercept) from tables, graphs, equations or verbal descriptions to|
of a relationship or from twox(y) | write a function (linear equation). Students understand tHag equation represents the relationship between thealue and the
values including reading these y-value; what math operations are performed with tevalue to give the>value. Slopes could be undefined slopes or zero slof
from a table or from a graph. Students recognize that in a table tdeintercept is thecxvalue whenwis equal to 0The slope can be determined by finding the
Interpret the rate of change and | \4je of theratio of the change in twavalues and the change in the two correspondingalues; . Using graphs, students
initial value of a linear function in
terms of the situation it models, identify they-intercept as the point where the line crosses taxis and the slope as the———. When an equation igritten
and in terms of its graph or a table|
of values.

as®w & & ahthe coefficient ofwis the slope and the constant is tk@intercept. Students need to be given the equations in
formats otherthand & & b, suchaso @ @ a(often the format from contextual situations). While sloprgercept form is
the predominant form for a linear equation in grade 8, functions could be expressed in standard form. However, the imdetd ig
change from standard form to slopetercept form but to use the standard form to generate ordered pddaint-slope form is not
an expectation at this level.

Examples

1 The table below shows the cost of renting a car. The company charges $45 a day for the car as well as chartiing a
Pup FTSS FT2N GKS Ol NRa yehudtiorddr thelca@syin dallrsciia$ afunotiont of thie dunbeddf
days,d.

Students might write the equatigre = 451 + 25 using the verbal description or by first making a table.
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8.F.B.4continued

Days () | Cost €) in dollars
1 70
2 115
3 160
4 205

Students should recognize thtite rate of change i$45 per day which means the line will have a slope ofthB cost of
renting the car) and that initial cost (the first day charge) also includes paying for the navigation system. Classroom
discussion about one time fees vacurrert fees will help studets model contextual situations.

8.F.B.Describe qualitatively the | Component(s) of RigoiConceptual Understanding
functional relationship between Remediatio - Previous Grade(s) Standardone
two quantities by analyzing a grap| 8" Grade Standard Taught in Advanc@.F.A.18.F.A.28.F.A.3

(e.g., where the function is 8" Grade Standard Taught ConcurrentB.F.B.4
incre_asing or decreasing, linear or| Given a verbal description of a situation, students sketch a graph to model that situ@fiem a graph of situation, students
nonlinear).Sketch a graph that provide a verbal description of the situation.

exhibits the qualitative features of
a function that has been described
verbally. f ¢KS 3IANILIK o0St2¢ aKz2¢a | ad0dzZRSydiQa GNRLI G2 aldKz2z2ft o ¢
school. The bus stops once before arriving at school.

Example:

Describe how each part-B of the graph relates to the story.

w
5
I E
& D
e
o] C
&
- -
o
Time

9 Tides: https://www.illustrativemathematics.org/content-standards/8/F/B/5/tasks/628

9 Distance: https://www.illustrativemathematics.org/content-standards/8/F/B/5/tasks/632
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Geometry (G)

A. Understand congruence and similarity using physical models, transparencie s, or geometry software.

andparallel.

In this cluster, the terms students should learn to use with increasing precisidreasdations, rotations, reflections, line of reflection, center of rotation, clockwise,
counterclockwise, parallel lines, congruencg, reading A’ a s simAaritp, dilatiors, preimage, image, rigid transformations, exterior angles, interior angles,
alternate interior angles, anglangle criterion, deductive reasoning, vertical angles, adjacent, supplementary, complementary, correspgnsitale factor, transversal

Louisiana Standard

Explanations and Examples

8.G.A.1Verify experimentally the
properties of rotations, reflections,
and translations:

a. Lines are taken to lines, and lin
segments to line segments of
the sameéngth.

b. Angles are taken to angles of
the same measure.

c. Parallel lines are taken to

Component(s) of RigoiConceptual Understanding (1, 1a, 1b, 1c)
Remediation- Previous Grade(s) Standard:G.A.27.G.B.5

8" Grade Standard Taught in Advanasone

8" Grade Standard Taught Concurrentlyone

Students use compasses, protractors and rulers, tracing papdor technology to explore figures created from translations,
reflections and rotations. Characteristics of figures, such as lengths of line segments, angle measures and paraleElpéseal
before the transformation (prémage) and after the transformation (image). .

Students understand that these transformatis produce images of exactly the A A

same size and shape as the fimage and are known as rigid transformations. B . B

Reflections can be madmmpleting the following steps, using graph paper or

parallel lines. tracing paper. .
1) Draw a set of axes and two parallel segments c c
2) Fold the paper on the-axis, flip the folded paper over, and trace the twc D D
segmentsThe yaxis is now the line of reflection. " images
3) Open the tracing paper and retrace the segments on the same side of the
fold
paper assegmens AC and BD
Students should see that aftection of parallel segments results in parallel segments. If needed, students should use a ruler {
verify that the lengths are the same. (Some deviation may occur due to tracing.) Have the students mark the corresponding
endpoints of the reflected segrgei & a4 ! QX / QY . QX YR 5Q¢ {(dzRSyda akz2dz
Since segments are parts of a line, most students will not need to repeat the process for parallel lines.
The same process can be used to show that reflectianaingle results in an image with the same measure. This can be verifi
using a protractor to measure the angle and its image.
The following can be used to verify informally the results of rotations and reflections.
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8.G.A.Icontinued

f Rotate the paper with the images arod the origin! & G N} A IKGSY SR LI LISNJ Of ALJ 2NJ
on the origin as the paper is rotated.

1 Slide the paper with the images by a specified distance and direction (e.g., 4 inches vertically, 5 inches to the right)

8.G.A.2Explain that a twe
dimensional figure is congruent to
another if the second can be
obtained from the first by a
sequence of rotations, reflections,
and translations; given two
congruent figures, describe a
sequence that exhibits the
congruence between tha.
(Rotations are only about the origi
and reflections are only over the
axis andk-axis ingrade 8)

Component(s) of RigoiConceptual Understandingrocedural Skill and Fluency
Remediation- Previous Grade(s) Standardone

8" Grade Standard Tauglih Advance8.G.A.1

8" Grade Standard Taught Concurrenttyone

CKAAd adlyRFNR A& (GKS adGdzRSyGaQ AYOiNBRAzOGAZ2Y G2 O2y Jdddinsy
and rotations are examples of rigichnsformations. A rigid transformation is one in which the-preage and the image both have
exactly the same size and shape since the measures of the corresponding angles and corresponding line segments rermi@n
congruent).

Examples

Studentsexamine two figures to determine congruence by identifying the rigid transformation(s) that produced the figures.
Students recognize the symbol for congruengé &nd write statements of congruence.
f L& CA3IdzNB ! O2y3INHSyYy(d (G2 CAIdzNB ! QK 9ELX FAY K26 &2 dz

Figure A

“ B

f 5Sa0ONRO6S (KS &SIjdzSyO0S 2F GNIyaF2NN¥IGA2ya (GKIFG NBadz

Figure A"
Fipure A
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8.G.A.3Describe the effect of
dilations, transléons, rotations,
and reflections on twalimensional
figures using coordinates
(Rotations are only about the
origin, dilations only use the origin
as the center of dilation, and
reflections are only over thg-axis
andx-axis ingrade 8)

Component(s) oRigor:Conceptual Understanding
Remediation - Previous Grade(s) Standar@:G.A.3
8" Grade Standard Taught in Advancg:.G.A.1
8" Grade Standard Taught Concurrentlyone

Students identify resulting coordites from translations, reflections, and rotations (9280 and 270 both clockwise and
counterclockwise)recognizing the relationship between the coordinates and the transformation.

Translations

Translations move the object so that every point of thgegbmoves in the same direction as well as the same distance. In a
translation, the translated object ongruentto its preimage. Triangle ABC has been translated 7 units to the right and 3 unitg
TogetfromA(lp 0 { 28), md¥epding A7 urits to the right (fromx = 1 tox = 8) and 3 units up (from= 5 toy = 8). Points B
and C also move in the same direction (7 units to the right and 3 units up), resulting in the same changes to each coordinat

AT

A(1L5)

B’ c’

(5.1)
c

Reflections

I NB Tt SOUMRNY Réa AWK S yva FXRA2SOG 2 IS NI | . I they8"SRde | the Biné ¢t refledtioninill Se
the x-axis orthe y-axis Students recognize that when an object is reflected acrosydes, the reflectek-coordinate is the
oppositeof the preimage xcoordinate (see figure below)

A(-6,5) (6,5) A

Likewise, a reflection across theaxis would change a ptiemage coordinate (38) to the image coordinate of
(3, 8) NOTE: e reflectedy-coordinate is opposite of the prienagey-coordinate
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8.G.A.3continued

Rotations

I NRGFGAZ2Y A& 0 NItyfring2 NIYK i ATRRAy3 dzBESNJF2NBYdSyRR olé  FaA E S RThedgurey/
may be rotated clockwise or counterclockwise up to 3@ 8" grade, rotations will beentered around the origin)In a rotation,
the rotated object izongruentto its preimage

Consider when triangle DEFR@atated 180 clockwise about the origin. The coordinate of triangle DEF 4& %), E(2,1), and S,
1). When rotated 180about the2 NXA 3A Yy X (1 KS y S @, 02 2NR® ¢ FB)aIa did\cBse, BaRlvcoordinate is
the opposite of its pramage (see figure below).

D(2,5)

E F
(21) _ (8,1)

Dilations
A dilation is a nosigid transformation that moves each point along a ray whichtstixom a fixed center, and multiplies distance
from this center by a common scale factBilations enlarge (scale factors greater than one) or reduce (scale factors less than
the size of a figure by the scale factbr.8" grade, dilations will & from the origin. The dilated figuresamilarto its preimage

CKS O22NRAYIF(GSa 2SS Q2NBNROAHYZ (cS0aT 2!1FQ .0 M3N. #4 YR . Q
3,2¢ KS O22NRAYIGSa 2F / IINB® o6nX n0o FyR [/ noed 9
coordinates i9% the value of the prémage coordinates indicating a scale factot/of
The scale factor would also be evident in the lengftithe line segments using thalue of the
ratio:
Students recognize the relationship between the coordinates oftthenage length and
pre-imagelength,and the scale factor for a dilation from the origin. Using the coordinates,
students are able to identify the scale factor (imagekmmeage). :
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8.G.A.4Explain that a twe Component(s) of RigoiConcepual UnderstandingProcedural Skill and Fluency
dimensional figure is similar to Remediation- Previous Grade(s) Standardone
another if the second can be 8" Grade Standard Taught in Advand&G.A.28.G.A.3
obtained from the first by a 8" Grade Standard Taught Concurrentlyone

sequence of rotations, reflections, | Similar figurs and similarity are first introduced in tleghthgrade. Students understand similar figures have congruent angles|
translations, and dilations; given | sides that are proportional. Similar figures are produced from dilatiBilations are limited to those with the origin as the cenpér

two similar twodimensional dilation. Students describe the sequence that would produce similar figures, including the scale factors. Students understan
figures, describe a sequence that | scale factor greater than one will produce an enlargement in the figure, while a scale factor less than one will anetuczion in
exhbits the similarity between size.

them. (Rotations are only about thg
origin, dilations only use the origin

as the center of dilation, and f 5Sa0ONRO6S (KS &SIjdzSyO0S 2F GNIyaF2NNIGA2ya GKIFG ONBI G
reflections are only over thg-axis

Examples

andx-axis ingrade 8) iielbi 15)
Square A |
(-5,1). ‘ ‘ (-1',1)
(-25,-05) .  (-0.5,-05)
Square A’
(-2.5, -2.5)' ‘ (-0.5, -2'.5)

Solution Square A isithted with a scale factor of %2 then reflected acrossdfexis.
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8.GA.4continued

Describe the sequence of transformations that results in the
transformation ofTriangleA to Triangle! Q @

Solution Triangle A is rotate80° clockwise, translate4 right and 2 up,
and thendilated by-. In this case, the scale factof the dilation can be

found by using thdases of each isosceles triangler 8 S 2 F % N
6 units; Base of Triangle A4 units)

Teacher Video Resourdgilations in the Plane

(3,6)

Triangle A’
(6,3)

Triangle A

T(2.2)

-

(0,0)

(3,00

T2
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8.G.A.BUse informal arguments to
establish facts about the angle sur
and exterior angle of triangles,
about the angles created when
parallel lines are cut by a
transversal, and the angiengke
criterion for similarity of triangles.
For example, arrange three copieg
of the same triangle so that the
sum of the three angles appears tq
form a line, and give an argument
in terms of transversals why this ig
so.

Component(s) of RigoiConceptual Undestanding
Remediation- Previous Grade(s) Standardone

8" Grade Standard Taught in Advand&G.A.28.G.A.4
8" Grade Standard Taught Concurrentlyone

Students use exploration and deductive reasoningdtedmine relationships that exist between the following:
a) angle sums and exterior angle sums of triangles,
b) angles created when parallel lines are cut by a transversal, and
¢) the angleangle criterion for similarity of triangle.

Students construct variousiangles and find the measures of the interior and exterior angles. Students make conjectures abqg
relationship between the measure of an exterior angle and the other two angles of a triangle (the measure of an exteriof an
triangle is equalo the sum of the measures of the other two interior angles) and the sum of the exterior angle$. (36ihg these
relationships, students use deductive reasoning to find the measure of missing angles.

Students construct parallel lines and a transvetsaxamine the relationships between the created angles. Students recognizg
vertical angles, adjacent angles and supplementary angles from seventh grade and build on these relationships to idantify ¢
pairs of congruent angles. Using these relationshspisdents use deductive reasoning to find the measure of missing angles.

Example

1 Showthat 1o i (0]

Tt i

p Y T7if Inel and linem are parallel lines and lingsandtzare transversals.

Solution:
iTp IT¢ ITo pymd
Angle 1 and Angle 5 are congrueituv e | p because they are corresponding angles.
I p can be substituted fof v.
I 1 e | ¢ because alternate interior angles are congruent.
I 1 can be substituted fof ¢.

Thereforej To 111 1Tuv pymd
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8.G.A.5continued

Students can informally conclude that the suntlod angles ira triangle is 189(the anglesum theorem) by applying their
understanding of lines and alternate interior angles.

Examples

1 Inthe figure belowSegmentAXis parallel tosSegment YZ

A X
- a“ c®
bﬂ
35° 80~
Y zZ

Angleais 35 because it alternates with the angle inside the trianglattmeasures 35 Anglecis 80 because it alternateg
with the angle inside the triangle that measures 8Because lines have a measure of 1&Mhd anglesa +b +cform a

straight line, then anglé must be 65 (180¢ (35 + 8) = 65). Therefore, the sunf the angles of thertangle is
35 +65 +80.
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Geometry (G)

B. Understand and apply the Pythagorean Theorem.

In this cluster, the terms students should learn to use with increasing precisiaightdriangle, hypotenuse, legs,y®hagorean Theorem, Pythagorean tripleonverse
of the Pythagorean Theorem.

Louisiana Standard Explanations and Examples

8.G.B.6Explain a proof of the Component(s) of RigoiConceptual Understanding
Pythagorean Theorem and its Remediation - Previous Grade(s) Standard:G.B.6
converseusing the areas of 8" Grade Standard Taught in Advanceone

squares. 8" Grade Standard Taught Concurrent§.EE.A.28.G.B.7

Using models, students explain the Pythagorean Theorem, understanding that the sum of the squares of the legs is equal
square of the hypotenuse in a right triang&tudents should also understand that if the sum of the squares a? tmaller legs of
a triangle is equal to the square of the third leg, then the triangle is a right triangle.

Students should be provided opportunities to explore the Pythagorean Theorem usit
models such as the one to the right so that the formula hasnirep Much of the
confusion that students have in applying the Pythagorean Theorem is a result of not
recognizing thag andb in the formulaa? + b2 = represent the perpendicular sides & areg/s exORe?
(legs) of the right triangle and thatis the longest side (hypoteise) which lies opposite
the right angle. Additionally, when asked to solve for a missing side of a right triangla|areh-asé=azla &

GKS aljdza NBa R2y Qi SEAAGT ( KadzB?and & 4 Srea¥ &f . A
squares that can be created on each side ofright triangle. a

o

[ON)
(o))

While students can count squares to prove that the relationship works in models suc b -argazhbab |p
GKS 2yS (2 GKS NARIKGZ &a2YS addzRSyda Y DAY
smaller squares into the larger squares. NOVA online allowsttiikents to experience
this interactively atttp://www.pbs.org/wgbh/nova/proof/puzzle/theorem.html A

paper puzzle (and the solution) to allow students to experience this can be ftund
http://teachers.henrico.k12.va.us/math/HCPSCourse2(#8-10 PythagoreanConstr.pdf
on pages 12 and 13.

Students also need experiences in testing thehBgbrean Theorem on naright triangles to see that it only applies to right
triangles. An application of the converse of the Pythagorean Theorem is provided below.

9 Atriangular section on a map has sides with lengths of 5 in, 6 in, and 9 in.
a. Isthe section in the shape of a right triangle? Explain how you determined your answer?
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Students also need experiences in testing the Pythagorean Theorem erighbitriangles to see that it only applies to right

8.G.B.6continued triangles. An application of the converse of thghgorean Theorem is provided below.

9 Atriangular section on a map has sides with lengths of 5 in, 6 in, and 9 in.
b. Isthe section in the shape of a right triangle? Explain how you determined your answer?
c. Determine if your answer is correct making the triangle:
o Draw a segment that is 9 inches long on a sheet of paper.
0 Cutab5 inch piece of pipe cleaner*. Place one end of the pipe cleaner on one endpoint of the 9 inch segment.
o0 Cutab inch piece of pipe cleaner. Place one end of the pipe cleaner on the second endpoint of the 9 inch

segment. .
o0 Carefully adjust the pipe cleaners so that a triangle is ! \ 4 —Pipe cleaner
formed. (See diagram to the right.) Pipe C'ea“e&—;‘r %
o Did you make a right triangle? How does this answer 1 ‘\‘
compare with the answer to Part a? 9in

*Qther materials such as narrow strip§ construction paper can be substituted.
8.G.B.7Apply the Pythagorean Remediation - Previous Grade(s) Standardone

Theorem to determine unknown | 8" Grade Standard Taught in Advanceone

side lengths in right triangles in 8" Grade Standard Taught ConcurrentB.G.B.6

reatworld and mathematical Apply the Pythagorean Theorem to determine unknown side lengths in right triangles-wagdland mathematical problems in
problems in two and three two and three dimen®ns
dimensions.

Examples:

1  The Irrational Club wants to build a tree hou$bey have a-foot ladder that must be propped diagonally against the
tree. If the base of the ladder is 5 feet from the bottom of the tree, how high will the tree house be off the ground?

1 Find the length ofl in the figure to the right i =8 in.b= 3 in. anct = 4in ‘
e
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8.G.B.8Apply the Pythagorean Component(s) of RigoProcedural Skill and Fluency
Theorem to find the distance Remediaton - Previous Grade(s) Standarf:G.A.3
between two points in a coordinat{ 8" Grade Standard Taught in Advancg:G.B.7
system. 8" Grade Standard Taught Concurrentiyone

One application of the Pythagorean Theorem is finding the distance betwespdimts on the coordinate plan&tudents build on

work fromsixthgrade (finding vertical and horizontal distances on the coordinate plane) to determine the lengths of the legs

right triangle drawn connecting the pointStudents understand thatie line segment between the two points is the length of th
h

hypotenuse 4
(-2.4)
Examples:
|
1 Students will create a right triangle from the two points given (as shown in the diagran < Y >
and then use the Pythagorean Theorem to find the distance between the two given / :
points. (3.-6)% " o
1 Find the distance betwee®(-7) and (5, 2). v
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Geometry (G)

C. Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.

In this cluster, the terms students should learn to use with increasing precisiaoaes ¢linder, sphere, radius, volume, heighpi, depth.

Louisiana Standard Explanations and Examples

8.G.C.Know the formulas for the | Component(s) of RigoiConceptual Understanding, Procedural Skill and Fluency, Application

volumes of cones, cylinders, and | Remediation - Previous Grade(s) Standardone

spheres and use them to solve reqg 8" Grade Standard Taught in Advancg&:EE.A.2

world and mathematical problems] 8" Grade Standard Taught Concurrentiyone

Students build on undstandings of circles and volume fragaventhgrade to find the volume of cylinders, finding the area of th
basepr? and multiplying by the number of layers (the height).

i S:“ D
8 V =prh
find the area of the base and mulkiplthe number of layers

Students understand that the volume of a cylinder is 3 times the volume of a cone having the same base area and height @
the volume of a cone is the volume of a cylinder having the same base area and height

As demonstrated in the video posted atps://www.youtube.com/watch?v=al yQddyY 8#&udentsunderstand that the volume o
a sphere is the volume of a cylinder which has the same height sahe diameter as the spher@.eachers are encouraged to
have students explore this relationship if manipulatives are available.) Teachers should guide studégebraically develop the
formula for the volume of the sphereVolume of Sphere=(Volume of Cylinder) =“1 "Q The height of the cylinder and the

height of thesphere are the same; therefor&® 'Q ¢i. Using substitution, Volume of Sphere-£i "Q

i c=-

Studentsthen usethese formulas to solve reaborld andmathematical problems.
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Statistics and Probability (SP)

A. Investigate patterns of association in bivariate data.
In this cluster, the terms students should learn to use with increasing precisidnangate data, scatter plot, linear model, clusteringnkear association, nodinear
association, outliers, positive association, negative association, categorical data;way table,andrelative frequency

Louisiana Standard Explanations and Examples
8.SP.A.Xonstruct and interpret Gomponent(s) of RigorConceptual Understanding, Procedural Skill and Fluency
scatter plots for biveate Remediation - Previous Grade(s) Standar@:NS.C.8

measurement data to investigate | 8" Grade Standard Taught in Advanceone

patterns of association between | 8" Grade Standard Taught Concurrentlyone

two quantities. Describe patterns | Students analyzscatterplots to determine positive and negative associations, the degree of assocatibiype of association.
such as clustering, outliers, positi Students examine outliers to determine if data points are valid or represent a recording or measurement/serof.the formula

or negative association, linear to identify outliers isnot expected at this leveBtudents can use tools such as those at the National Center for Educational
association, and nonlinear Statistics to creata graph or generate data sethitip://nces.ed.gos/nceskids/createagraph/default.aspx
association.

Examples

f 5FLGF F2NI mn aiddzRSyiaQ al (K ltagldbeldndessnbtbe assrmtdbhetweelNBe L
Math and Science scores.

Student 1 2 3 4 5 6 7 8 9 10
Math 64 50 85 34 56 24 72 63 42 93
Science| 68 70 83 33 60 27 74 63 40 96

f 5FGF F2NIwmn aiddzRSydaQ al K a02NBa FyR GKS RA&GFYyOS
association between the Math scores and the distasitelentslive from school.

Student 1 2 3 4 5 6 7 8 9 10
Math score 64 50 85 34 56 24 72 63 42 93

Distancefrom school | oo | 1 g | 1 | 23|34 |02 25| 1.6 | 08 | 25
(miles)
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8.SP.A.Xontinued

1 Data from a local fast food restaurant showing the number of staff members and the average time for filling an ordg¢
provided in the table below. Describe the association between the number of staff and the average time for filling a

order.

Number of staff

3

4

5

6

7

8

Average time to fill order (seconds)

180

138

120

108

96

84

1 Thetable below lists the life expectancy jrears for people in the United States every five years from 1970 to 2005. W
would you expect the life expectancy of a person in the United States to be in 2010, 2015, and 2020 based upon tt

Explain how you determined your values.

Date

1970

1975

1980

1985

1990

1995

2000

2005

Life Expectancy (in years)

70.8

72.6

73.7

74.7

75.4

75.8

76.8

77.4

Students recognize that not all data will have a linear associgfiome associations will be ndinear as in the example below:

Fluoride {ppm)

1000 4

300

600

400+

200

Carie Rate (per 100}

DEPARTMENT of

EDUCATION

louisiana Believes

36



Qaza&a/za

STUDENT
STANDARDS

MATHEMATICS

Louisiana Student Standards: Companion Document for Teachers

Grade8 Math

8.SP.A2 Know that straight lines
are widely used to model
relationships between two
quantitative variables. For scatter
plots that suggest a linear
association, informally fit a straighi
line, and informally assess the
model fit by judging the closeness
of the data points to the line.

Component(s) of RigoiConceptual Understanding
Remediation- Previous Grade(s) Standardone
8" Grade Standard Taught in Advand&SP.A.1
8" Grade Standard Taught ConcurrentB.F.B.4

Students understand that a straight line can represent a scatter plot with linear association. The most appropriate ldadas mq
the line that comes closest to most data points. The use of linear regression is not expected. If thereaisralitienship,
students draw a linear model. Given a linear model, students write an equation.

Example

1 The capacity of the fuel tank in a car is 13.5 gallons. The table below shows the number of miles traveled and how,
gallons of gas have been usddkscribe the relationship between the variables. If the dwta a linear association,
determine a line of best fit. Do you think the line represents a good fit for the data set? Why or why not? What is th

average fuel efficiency of the car in miles getlon?

Miles Traveled 0 75 120 160

250 300

Gallons Used 0 2.3 4.5 5.7

9.7 10.7

8.SP.A.3Jse the equation of a
linear model to solve problems in
the context of bivariate
measurement data, interpreting
the slope and intercept-or
example, in a lineamodel for a
biology experiment, interpret a
slope of 1.5 cm/hr as meaning tha
an additional hour of sunlight each
day is associated with an additiond
1.5 cm in mature plant height

Component(s) of RigoiConceptual Understandingpplication
Remediation- Previous Grade(s) Standardone
8" Grade Standard Taught in Advand&SP.A.2
8" Grade Standard Taught ConcurrentB.F.B.4

Linear models can be represented with a linear equatBtudents interpret the slope andintercept of the line in the context of

the problem.

Examples

1 DAGSY RIGI TNRY

aidRSyiaQ YIdGK &
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8.SP.A.Zontinued

Absences|Math Scores)
3 65
5 50
1 95
1 85
3 80
5 34
- ook ,
0 100 g 2 b
7 24 = 80 S o
8 45 O 70 LI
P 71 U g0 ™
L] .
L 2 S 50 e%e
0 95 —~ e ©®
6 55 s 40 b4
& 42 30 ™
z 90 50 hd
0 32 10 .
5 &0 N
7 50 0
g 10 01234567 8910
1 80 Absences

o Draw a line of best fit, paying attention tbe closeness of the data points on either side of the line.

Math Scores

0
012345678910
Absences
o From the line of best fit, determine an approximate linear equation that models the given data

(aboutw —® WY
0 Students should recognize that 95 represents dipproximate score of a student with 0 absenegsl —
NELINB&SYy(Ga GKS LIINBEAYFGS FY2dzyd 2F LIR2AY.04 O6HpO

Students can use this linear el to solve problems. For example, through substitution, they can use the equation to determ
that a student with 4 absences should expect to receive a math score of about 62. They can then compare this valus the
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8.SP.A.4Jnderstand that paerns
of association can also be seen in
bivariate categorical data by
displaying frequencies and relative
frequencies in a twavay table.
Construct and interpret a twavay
table summarizing data on two
categorical variables collected fror
the same subje& Use relative
frequencies calculated for rows or
columns to describe possible
association between the two
variablesFor example, collect date
from students in your class on
whether or not they have a curfew|
on school nights and whether or
not they haveassigned chores at
home. Is there evidence that those
who have a curfew also tend to
have chores?

Component(s) of RigoiConceptual Understanding, Procedural Skill and Flyelgplication

Remediation - Previous Grade(s) Standardone
8" Grade Standard &ught in Advancenone
8" Grade Standard Taught Concurrentiyone

Students understand that a twavay table provides a way to organize data between two categorical variddéa for both
categories needs to be collected from each subject. Studentslatddine relative frequencies to describe associations.

Examples:

1 The table illustrates the results when 100 students were asked the survey quesibmgou have a curfevéand édDo
you have assigned chorésl? there evidence that those who have a curfalso tend to have chores?

Curfew
Yes Mo
ol 8
ol 40 10
515|10 40

Solution:Of the students who answered that they had a curfew, 40 had chores and 10 did not. Of the students who
answered they did not have a curfew, 10 had chores and 40 did not. From this sample, there appears to beea posit
correlation between having a curfew and having chores.

1 Twentyfive students were surveyed and asked if they received an allowance and if they did.Chimedable below

summarizes their responses.

Receive No
Allowance Allowance
Do Chores 15 5
Do NotDo Chores 3 2

Of the students who do chores, what percent do not receive an allowance?

Solution: 5 of the 20 students who do chores do not receive an allowance, which is 25%
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Grade4 Standards

4.0A.A.2Multiply or divide to solve word problemsvolving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown
number to represent the problem, distinguishing multiplicative comparison from additive comparison (Example: 6 times @s. angre than)Return to
8.EE.A.3

Grade 5 Standards

5.NBT.A.ZExplain and apply patterns in the number of zeros of the product when multiplying a number by powers of 10. Explain gradtappyin the values
of the digits in the product or the quotientyhen a decimal is multiplied or divided by a power of 10. Use whober exponents to denote powers of 1Bor
example, 10=1,10=10 ... and 2.1 x 26 210.Return t08.EE.A.3

Grade 6 Standards

6.NS.C.&olve realvorld ard mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates label abso
value to find distances between points with the same first coordinate or the same second coorginaten t08.SP.A.1

6.EE.A.Write and evaluate numerical expressions involving wimlember exponentsketurn t08.EE.A.1

6.EE.B.%Jnderstand solving an equation or inequality as a process of answering a question: which valuesgeaified set, if any, make the equation or
inequality true? Use substitution to determine whether a given number in a specified set makes an equation or inequaktyttnueto8.EE.A.28.EE.C.8

6.G.A.3Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a s@glpqoitérwith the same first
coordinate or the same second coordinate. Apply these techniques in the context of solvimgriehnd mathematical problem$eturn t08.G.A.38.G.B.8
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Grade7 Standards

7.RP.A.Recognize and represent proportional relationships between quantities.

a. Decide whether two quantities are in a proportionala@bnship, e.g., by testing for equivalent ratios in a table or graphing on a coordinate plane and
observing whether the graph is a straight line through the origin.
Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagjrand verbal descriptions of proportional relationships.
Represent proportional relationships by equatioRer example, if total cost t is proportional to the number n of items purchased at a constant price p, the
relationship between the total cost artide number of items can be expressed as t.= pn

d. Explain what a pointx(y) on the graph of a proportional relationship means in terms of the situation, with special attention to the points (8,(@)r&n
where r is the unit rate.

Return to8.EE.B.B.EE.B.83.F.A.18.F.A.28.F.B.4

7.NS.A.3Bolve realvorld and mathematical problems involving the four operations with rational numbexsirn t08.EE.A.2

7.EE.A.Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational ¢sddfictielude multiple grouping
symbols (e.g., parentheses, brackets, and bsaceturn t08.EE.C.7

7.EE.B.Jolve multistep reallife and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply propertiseperations to calculate with numbers in any form; convert between forms as appropriate; and assess the
reasonableness of answers using mental computation and estimation strategiesxample: If a woman making $25 an hour gets a 10% raise, sheakeéllan
additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 9 3/4 mgcimethécenter of a door that is 27 1/2
inches wide, you will need to place the bar about 9 inches from each edgefitha@gan be used as a check on the exact computatieturn t08.EE.A.4

7.G.A.2Draw (freehand, with ruler and protractor, or with technology) geometric shapes with given conditions. (Focus is on friamgle®e measures of
angles or sides, noticing when the conditions determine one and only one triangle, more than one triangle, or no Riangieto8.EE.B.68.G.A.1

7.G.B.5Use facts about supplementary, complementary, igat and adjacent angles in a mdtep problem to write and solve simple equations for an
unknown angle in a figur&eturn 108.G.A.1

7.G.B.6Solve realvorld and mathematical problems involving area, volume and surface are#efhd threedimensional objects composed of triangles,
guadrilaterals, polygons, cubes, and right prisms. (Pyramids limited to surface are&enlyr) t08.G.B.6
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