Your Mathematics

Standards Companion
at a Glance

This column shows where
to find instructional
guidance for that
standard or topic.

Indexes Cross-Referencing
Your State Standards with
the Common Core appear
at the front of the book.

.
:
.
.
.
.
q
.
.
.
- b
Indexes Cross-Referencing :
Your State Standards 5
tate Standard :
.
.
Alaska Standards for Mathematics H
Arizona’s College and Career Ready Standards .
Mathematics Florida Standards (MAFS) H
Georgia Standards of Excellence—Mathematics 6
Alaska Arizona Florida Georgia Common Core Standard ‘ Page
. C Category: and QUANTITY ~\
E N-RN.1 HS.N-RN.A.1 MAFS.912.N-RN.1.1 MGSE9-12.N.-RN.1 NRN.A.1 14
: N-RN.2 HS.N-RN.A.2 MAFS.912.N-RN.1.2 MGSE9-12: RN 2 NRN.A2 16
H N-RN.3 HS.N-RN.B.3 MAFS.912.N-RN.2.3 MGSES-12.N.RN.3 N.RN.B.3 18
E N-Q.1 HS.N-Q.A.1 MAFS.912.N-Qi1u1 MGSE9-12.N.Q.1 N.QA1 23
: N-Q.2 HS.N-QA2 MAFS.912N-Q.1.2 MGSES-12.N.0.2 NQA2 24
H N-Q3 HSN-QA3 MAFS 912.N-0.13 MGSES-12.N.Q.3 N.QA3 25 @
s N-CN.1 HS.N-CN.A1 MAFS.912.N-CN.1.1 MGSE9-12.N.CN.1 N.CN.A 31
N N-CN.2 HS.N-CN.A.2 MAFS.912.N-CN.1.2 MGSE9-12.N.CN.2 N.CN.A2 32
H N-CN.3 (+) HSN-CNA3 + MAFS.912.N-CN.1:3. MGSE9-12.N.CN.3 N.CNA3 + 33
: N-CN.4 (+) HS.N-CN.B.4 + MAFS.912.N-CN.2.4 MGSE9-12.N.CN.4 N.CN.B.4 + 35
s N-CNLS (+) HS.N-CNLB.S + MAFS.912.N-CN.2.5 MGSE9-12.N.CN.5 N.CNB.S + 36
. N-CN.6 (+) HS.N-CNLB.6 + MAFS.912.N-CN.2.6 MGSE9-12.N.CN.6 N.CNB.6 + 38
: N-CN.7 HS.N-CN.C.7 MAFS.912N-CN.3.7 MGSE9-12.N.CN.7 N.CN.C.7 40
E N-CN.8 (+) HS.N-CN.C.8+ MAFS.912.N-CN.3.8 MGSE9-12.N.CN.8 N.CN.C.8 + 42
: N-CN.9 (+) HS.N-CN.C.9 + MAFS.912.N-CN.3.9 MGSE9-12.N.CN.9 N.CN.C.9 + 43
: N-VM.1 (+) HSIN-VM.AT + MAFS.912.N-VM.1.1 MGSE9-12.N.VM.1 NVM.AT + 49
z N-VM.2 (+) HSN-VM.A2 4 MAFS.912.N-VM.1.2 MGSE9-12.N.VM.2 NVMA2 + 50
H NVM.3 (+) HS.N-VMA3 & MAFS.912.N-VM.1.3 MGSE9-12.N.VM.3 NVMA3 + 51
: N-VM.4.a (+) HS.N-Vi.B4.a + MAFS.912.N-VM.2 4a MGSE9-12.N.VM 4a NVMB4.a+ 53
H N-VM.4b (+) HS.N-VM.B.4b +. MAFS.912.N-VM.2.4b MGSE9-12.N.VM.4b N.VM.B.4b + 53
s NVM4.C (#) HSIN-VM BAc + MAFS.912.N-VM.2.4¢ MGSE9-12.N.VM.4c N.VMB.4.C + 54
: N-VM.5.a (+) HSN-VM.B.5.a + MAFS.912.N-VM.2.5a MGSE9-12.N.VM.5a N.VM.B.5.a + 55
H N-VM.5.b (+) HS.N-VM.B.5.b + MAFS.912.N-VM.2.5b MGSES-12.N.VM.5b N.VM.B.5.b + 55
E NVMI6 (+) HS.N-VM.C.6 + MAFS.912.N-VM 3.6 MGSES-12.N.VM.6 NVM.C.6 + 58
: N-VM.7 (+) HS.N-VM.C.7 + MAFS.912.N-VM.3.7 MGSE9-12.N.VM.7 NVM.C.7 + 60
H N-VM.8 (+) HS.N-VM.C.8 + MAFS.912.N-VM 3.8 MGSE9-12.N.VM.8 N.VM.C.8 + 61
. N-VM9 () HS.N-VM.C.9 + MAFS.912.N-VM.3.9 MGSE9-12.N.VM.9 NVM.C9 + 62
E N-VM.10 (+) HS.N-VM.C.10 + MAFS.912.N-VM.3.10 MGSE9-12.N.VM.10 N.VM.C.10 + 63
2 NVM.11 (+) HSN-VM.C.11 + MAFS.912.N-VM.3.11 MGSE9-12.N.VM.11 NVM.C.11 + 64
E NAVM.12 (+) HS.N-VM.C.12 + MAFS.912.N-VM.3.12 MGSES-12.N.VM.12 NVM.C.12 + 66
. Conceptual Category: ALGEBRA
E A-SSE.1.a HS.A-SSEA.1.a MAFS.912.A-SSE.1.1a MGSE9-12.A.SSE.1a ASSEA.1.a 81
: ASSELb HS.A-SSE.A.1.b MAFS.912.A-SSE.1.1b MGSES-12.A.SSE. 1b ASSEA.1b 81
H ASSE2 HS.A-SSE.A.2 MAFS.912.A-SSE. 1.2 MGSE9-12.A.SSE.2 ASSEA2 82
E A-SSE.3.2 HS.A-SSE.B3.2 MAFS.912.A-SSE.2.3a MGSE9-12.A.SSE.3a ASSEB3.a 84
. (Continued)
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: For states that closely
. correlate to CCSS-M,
¢ state-specific standards
: are organized by
.
i conceptual category.
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Many states organize their standards by courses rather than conceptual

domain. In those cases you can find in the first column your state’s most
common organization for courses required for graduation and see where
that correlates to the mathematics information in this book.

Kansas :\':r:; g::':mon Kansas :\lew g::':mo"
y Standard ersey Standard

HSSIC.A2 sic.2 SICA2 SICA2 384 HSS.CPB.9 (+) S-CP9 (+) S.CPB.O + S.CPB.O+ 217
HSS.IC.B.3 sic3 SICB3 SICB3 388 HSSMDAT(+) | S-MD.1(+) | SMDA1+ SMDA1+ | 423
HSS.IC.B.4 SiC4 SICBA4 sICB4 390 HSSMDA2(+) | SMD2(+) |SMDA2+ SMDA2+ | 424
HSS.IC.B.S SIC5 SICBS SICBS 392 HSSMDA3(+) |SMD3(+) |SMDA3+ SMDA3+ | 426
HSS.IC.B.6 S1C.6 SIC.B.6 SICB.6 394 HSSMDAA(+) | S-MD4(+) |SMDA4+ SMDA4+ | 427
HSS.CPA1 S-CP1 S.CPAT S.CPAL 403 HSSMDB.5a(+) | SMD5a(+) |SMDBS5a+ |SMD.BS.a+ |429
HSS.CPA.2 S-CP2 S.CPA2 S.CPA2 405 HSSMDB.5b (+) | SMD5b(+) |SMDBSb+ |SMDBSb+ | 430
HSS.CPA3 S-CP3 S.CPA3 S.CPA3 406 HSSMDB.6(+) | SMD6(+) |SMDB6+ SMDB6+ | 431
HSS.CPA4 S-CP4 S.CPA4 S.CPA4 407 HSSMDB.7 (+) | SMD.7(+) |SMDB.7+ SMDB.7+ | 432
HSS.CPA.5 S-CPS5 S.CPAS S.CPAS 409 UNCORRELATED STANDARDS
HSs.CRB6 SCre SCPBO SCRBE a2 lowa: HSN.Q.B.IA.3, HSN.Q.C.IA.4, HSN.Q.CJA.5, HSN.Q.CIA.6,
HSS.CPB.7 S-CP7 S.CPB.7 S.CPB.7 213 HSG.GMD .BA.7, HSG.MG.B.IA.8, HSG.MG.B.IAL9, HSG.MG B.IA.10
HSS.CPB.8 (+) S-CP8 (+) S.CPB.8 + S.CPB.8 + 415

Arkansas Mathematics Standards

Arkansas g:::mon Page
Standard Standard
Course: Algebra |

HSN.RN.B.3 N.RN.B.3 18
HSN.QA.1 N.QA1 23
HSN.Q.A.2 N.Q.A2 24
HSN.QA3 N.QA3 25
HSA.SSEA.1 ASSEA1a 81
HSASSE.A.1 ASSEA1D 81
HSA.SSE.A.2 ASSEA2 82
HSA.SSE.B.3 ASSEB3.a 84
HSASSE.B.3 ASSEB3.b 84
HSA.APRA.1 AAPRAT 91
HSA.APR.B.3 AAPRB.3 95
HSAAPR.C.4 AAPR.C.A 97,
HSA.APR.D.7 AAPRD.7 + 102
HSA.CED.A1 ACEDA1 107
HSA.CED.A2 ACEDA2 109
HSA.CED.A3 ACED.A3 110
HSA.CED.A4 ACEDA4 111
HSARELA.1 ARELA1 116
HSARELA.2 ARELA2 118
HSAREIB3 AREIB.3 121
HSARELB.4 AREIBAa 122
HSARELB.4 ARELBAD 124
HSAREL.C.5 ARELCS 127
HSARELC.6 ARELC6 128
HSARELC.7 ARELC7 130
HSAREID.10 ARELD.10 134
HSARELD.11 ARELD.11 135

Arkansas gz:r;mon Page Arkansas g::re-mon
Standard Standard 9 Standard standard
HSARELD.12 ARELD.12 137 urse: Algebra Il
HSFIFA.1 FIFA 144 HSN.RN.A. T NRNAT 14
HSFIFA2 FIFA2 128 HSNRNA NRNAZ 16
HSFIFA 3 FIFA3 150 HSN.QAZ NQAZ 24
HSFIFB.4 FIFB4 ikl HSN.CN.A.1 NCNAT 31
HSFIFB.S FIFBS 154 HSNCNAZ N.CNA2 32
HSFIFB.6 FIFB.6 155 HSN.CNAS NCNA3+ 33
HSFIEGZ: FIFC7.a 158 HSN.CN.C.7 N.CN.C.7 40
HSEIFC.7 FIEC.7.b 160 HSN.CN.C.8 N.CN.C8 + 42
HSFIFC 7 FIFC 7€ 165 HSN.CN.CO N.CN.CO + 43
HSFIEC.8 FIFC.8.2 168 HSN.VM.C.6 NVM.C6 + 58
HSFIFC.9) FIFC9 170 HSN.VM.C.7 NVMC7 + 60
HSFBEA 1 FBEA1a 177 HSNYM.C.8 NYM.C8 + 61
HSFBRB:3 FBFB.3 183 HSN.VM.C.9 NVM.CO + 62
il | FLEATa 194 HSN.VM.C.10 NVMC10+ |63
HSFLEA 1 FLEA.1D 196 HSN.VM.C.12 NVM.C12 + 66
HSFLEA FLEA1.C 197 HSASSEA 1 ASSEA1 81
HSFLEA.2 FLEA2 198 HSA.SSEA1 ASSEA.1D 81
HSFLEA 3 FLEA3 200 HSASSEAZ ASSEA2 82
HSFLEB.S FLEB.S 204 HSASSE.B3 ASSEB.3.a 84
HSS.ID.A.1 SIDA1 351 HSA.SSE.B3 ASSEB.3b 84
HSS.ID.A2 SIDA2 353 HSASSESS ASSEB3.c 84
HSSID.A3 SIDA3 354 HSA APRA.1 AAPRA1 91
HSS.ID.B.5 SIDBS 359 HSA.APR A2 AAPRB2 93
HSS.ID.B.6 SID-B6.a 361 HSAAPR.A.3 AAPRB.3 95
HSS.ID.C.7 siD.C7 369 HSAAPR A4 AAPRC 4 97
HsS.ID.C.8 siD.c8 371 HSAAPRD.6 AAPRD.6 101
HSS.ID.C.9 SID.C9 375 (Continued)
1-7

Where a state has standards
that are not present in
CCSS-M, they are noted here.
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: Conceptual Category Overview: Gives a

: brief description of the conceptual categories or
: strands of mathematics, allowing you to see the
: big picture of what students should learn across
¢ the high school grades.

Number and

.
.
.
.

Direct Connections:

Explains connections
to standards from the
middle grades.

Direct Connections to Numberand/Quantity in the

Middle Grades

As numberand qaantit

in high school buid on standards from the middle grades
Teachers provide experiences for Grade 8 students to learn
about irational numbers. Students learn to approximate
and compare iffational values to rational numbers. These
experiences form a basis for theireal number system that
students will develop further inhigh school. Number and
quantityin the high, school setting expand on the real

number system by requiring students to work with rational
and imational numbers in various contexts. Students use
properties of rational and irrational numbers to determine
the impact of performing operations on these sets of
numbers. Students later extend the idea of the real number
system to include the complex number system in number
and quantity.

@ -

Conceptual Category Overview

Students have studied number from the beginning of their
schooling. They start with counting. Kindergarten materials
focus on number names, counting, and comparing natural
numbers. Early elementary studies use place value, including
the concept of zero, and an understanding of place value
1o begin work with computation. In third grade, fractions
are introduced (as recognizing l‘) is the representation of
one part of a unit partitioned into b equal sized parts)
and explored in terms of equivalent fractions and simple
comparisons. Throughout early grades, students expand
their understanding of number to include more depth
of knowledge about fractions and decimals, as well as
computation with them.

The progression then moves to integers and irrational
numbers by the time students finish eighth grade. Each
extension of the set of numbers students study includes
examining the “new” numbers to determine which
properties stil apply, and for example, whether  the
new numbers (be they fractions, integers, or irrationals)
have commutativity, associativity, a distributive property,
or identities. Exploring numbers provides students the
opportunity to gain a deeper understanding of concepts
involving base 10, place value, and computation. For
example, students study exponents first as a way of
counting and concisely writing a product with repeated
factors (22 = 2:2:2), but by the end of Grade 8, they
include consideration of fractional exponents such as z%
Further studies will include irational exponents, irational
numbers such as m and radicals; decimal numbers that
do not end but do not have a repetend, for example
1.01001000100001...; logarithms  (including ~ natural
logarithms) and values of trigonometric functions (though
these may include radicals in their calculations),

When students consider quadratic equations, the need
for Complex numbers arises. Beginning with equations
such as x = ~1 and continuing to more involved cases
(e.g., 3 + x + 6 = 0, students discover and use Imaginary
and Complex numbers. Once again, students explore
operations and properties with the Complex numbers.
The additional standards create an even larger way to
consider number quantities and representations. Students
may be intrigued by differentiating between algebraic
numbers (a number that is the root of some polynornial
with integer coefficients) and transcendental numbers
(not the root of some polynomial with integer coefficients,
such as m), though this is not specifically mentioned in the
Common Core.

Students explore matrices and vectors, along with their uses
and applications. Teachers should relate transformations in
geometry with vector and matrix standards in this domain
Students should build on and use matrix representations as
data representations in the statistics conceptual category.

Besides their work with numbers, students also consider
Quantity. Labels and measures have been a part of the k-8
standards applied with commonly used concepts such as
length, weight, temperature, and speed. Now, students
consider modeling situations that require a wide artayhof
measures. Acceleration, dolars per euro, degree-days, and.
foot-pounds are just a few of the types of measures that may:
occur. Additionally, students may be involved in modeling
situations for which they must create their own measures,
for example, gallons per 100 miles traveled when comparing
efficiency of cars or persons per television when considering
different ways to describe a couy’s wealth

10 Your Mathematics Standards Companion, High School
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CAS (Computer Algebra System)—A technology capabilty that computes
mathematical expressions symbolically such as a CAS calculator or web-based app

Dynamic graphing technology (i., graphing calculators, software)

Rectangular and polar graphs

Geoboards

Applets that relate transformations to vector operations such as http/phet.colorado,

edu/sims/vector-addition/vector-addition_en.htm| from the University of Colorado in
Boulder.

coee

Closure - If an operation is performed on two elements of a set, the result is always
an element of the set

Complex numbers - Numbers of the form a + bi where a and b are Real numbers
Matrix - A rectangular array of numbers. A matix is defined by its size. The size of

2 matrix is determined by its number of rows and columns. For a matrix with two rows
and three columns, it would be of size 2x3.

Real numbers - The set of all possible decimal numbers, that is, the set of all
rational and irrational numbers,

Vector - A quantity having direction as well as magnitude. A vector is used
to determine the position of one point in space relafive to another.

Part 2 | Number and Quantity 11
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Suggested Materials:
Provides teachers with a
list of materials that will
be helpful in introducing
the ideas within the
domains that follow.

Key Vocabulary:
Vocabulary included in
the conceptual category.
This terminology can be :
used for building a word
wall in the classroom.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
H

09/01/18 10:28 PM



Cluster: Statements

that summarize groups of
:
related standards. Note that :
g - . standards from different :
L) clusters may sometimes be ~:
a q 5 g .
information for this : :
I L closely related. :
cluster, stated as: : :
:
Conceptual Category. : :
Domain. Cluster. : :
:  Conceptual Category :
¢ and Domain: Focus for :
¢ this group of standards as :
o . . ¢ described in the Common :
andards: Mathematical g | :
ot h t.  defi — Core (CCSS-M). Consult
5 . g ] ] statements that define what he ind find :
! Domain Overview: Gives a brief " t ¢ :  theindexto find your state  :
g et I F students should understand IR | :
¢ description of the big ideas covered and be able 1o do ¢ standard that correlates. :
. . . . . .
¢ in each domain. , : : :
: : : : :
: : : : :
: . . .
The Real Number System (N.RN) Number and Quantity{ The Real Number ¢ B
: + System . :
@ Domain Overview ¢ NRNA @..ieeecnanal :
Students use the positive rational numbers in some form as early as third grade. After completing standards for . .
understanding and computing with fractions in sixth grade, students then study integers. A need for numbers other M ) ) M
than rational numbers becomes apparent when students learn about the Pythagorean Theorem. Students’ knowledge Extend the properties of expoRents to rational exponents. . ®ecccccccscsccccveccce e
of numbers grow to include irrational numbers and approximations of them. At the high school level, students are able
1o consider the wide variety of real numbers going beyond their work with square roots and cube roots that arose from . N.RN.A.1: Explain how tlie definition of the meaning of rational exponents follows from extending the
geometry (with area and volume explorations). The depth of understanding that there is an infinite number of real N properties of infeger exponents to thase values, allowing for ai n nal
numbers between any two given real numbers extends beyond real numbers that solve polynomial equations to include . exponents. For example, we define 5° to be the cube root of 5 because we want to hold,
the number e, logarithms, values of trigonometic functions, and radian measures and their reliance on . Here, students i ocoo ) b (4) st equal 5.
work with the properties of exponents to have another way to communicate about irrational numbers (using fractional :
exponents such as 77 = 7¢) and to create a deeper conceptual understanding of exponents and their properties that NRNA.1: Rewrite expres ing radicals and rational exponents using the properties of
extends beyond counting factors (comparing cases such as 2* and 2'%). exponents.
. N.RN—KEY VOCABULARY . "
Cluster A: Extend the properties of exponents to rational exponents.
. N.RN.A N.RN.B Students build on their work with integer exponents to consider exponents that are not integers (e nd 6%). By using
. P Closure - If an operation is performed on two elements of a set, the result is always an caleulati 7 i of fractional exponer o ar d .
. element of the set. ex mplify them. Procedural fluency between using radical and exponential .
b A note .
. v Complex numbers — Numbers of the form a + bi where a and b are Real numbers. .
: , Imaginary numbers — A pure imaginary number is a complex number of the form a + bi ::aw'l'gi@:;ix:;::’:?g:lﬂ::i;ﬁd persevere In solving them. E
. where a = 0. The imaginary unit /=y=1. geeee . SFMP 5. Use appropriate tools strategically. .
. . N SFMP 7. Look for and make use of structure. :
: v Irrational numbers - Numbers that cannot be expressed as a quotient of two integers 9 :
M and which are not imaginary. The decimal will be non-terminating and non-repeating. . .
: :
. Rational numbers — Numbers that can be expressed as a ratio (quotient or fraction) .
N v of two integers. Al integers are rational numbers since they are expressed as a ratio with .
. a denominator of 1 . .
@ : v v Real numbers - The set of all possible decimal numbers, that is, the set of all rational : E @
. and irrational numbers : Related Content Standards .
: . ASSEA1 ASSEA3 ACED4 8NSA (@ ecece ooy :
: . . .
: . : .
: : : :
. 'S . . .
. . : .
: - : : :
: A : :
: P : :
. . : :
: :
: 12 Your Mathematics Standards Companion, High School . Part 2 | Number and Quantity 13
: :
g :

Mathematical Practice or
Process Standards: Although
it is likely you will use a variety

of standards for mathematical
practice or process standards in
teaching each cluster, this section
gives examples of how you might
incorporate some of the practices
into your instruction on this topic.

Each cluster begins
with a brief description
of the mathematics

in that cluster.

Key Vocabulary: Highlights the specific vocabulary
relevant to each domain. Students should be able

to use these terms in talking.about mathematics;

the standard for Mathematical Practice 6: Attend

to Precision calls for students to use mathematical
terminology appropriately.

T T e

.

Related Content Standards: Provides a list
of standards connected to this topic, including
those at other grade levels and conceptual
categories. Consider the related standards as
described by your state as you plan instruction
for each cluster.
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What the TEACHER does: An overview of

actions the teacher might take in introducing and

teaching the standard. This is not meant to be all-

inclusive, but rather to give you an idea of what

classroom instruction might look like. lllustrations

may be included, detailing how to use materials

to teach a concept when using models and

representations called for in the standard. Standard: The standard as written

0 in the Common Core, followed by
an explanation of the meaning of
the mathematics in that standard,
including examples.

Geceseccesecesecsesesscsssesesecsesesecscsesesecsesessssssesesessesesess0se o

eqeoee

What the STUDENTS do: Some

examples of what students may

do as

they explore and begin to understand
the standard. This is not intended to
be directive, but rather to frame what

student actions may look like.

.

[ Yl STANDARD 2 (N.RN.A.2)

Rewrite expressions involving radicals and rational exponents using the properties of exponents.

Students are able to use both radical and exponential forms to write expressions and can translate fleibly between them.

Students use symbolic examples, such as a*a = a* -a? = a?, and contextual examples, like solving V = %m’" forr.

sesecssccesecscsesssscsesssscscsecscsesne

Seeecleso @ What the TEACHER does: What the STUDENTS do: @ eseseesescecccesiseccccorcdcaniens
® Uses problems that allow students to use cither radical  Explain the meaning of rational exponents in terms of
or exponential forms and requires them to explain their radicals and roots.
reasoning for their choice. o Translate fluently between radical and exponential forms.
o Solves contextual problems such as solving the volume of a e Explain their reasoning when using either notation to solve

!
cube for one side, V=5, s = V3 =3V

o Requires students to discuss the meanings of their
computations when rewriting and simplifying radical and
rational exponent expressions.

problems involving radicals.

esccdeo 4 Addressing Student Misconceptions and Common Errors

1
Negative exponents can be a problem when using fractional exponents. Students often think 972 means 3 instead of % Usinga

caleulator to calculate 97 helps, as does looking at the graph of y = 9*and x = 7%, o see wher@the functional value occurs.

AN
7~

e’

FHTYE

The curve is y = 9%, and the vertical line i§ x = —L. The scale shows the intersection of the curve and graph is a positive number

that s between zer and 04 s0 3 s excluded 1. soution while 1 appearsas aviable st of the inersecton vl

Connections tgiModeling

Solving problems thatinvolve formulas with exponents and/or radicals. Solving problems that involve volume and area.

Related Content Standards
ASSEB.3 <FIFC.7e

16 Your Mathematics Standards Companion, High School
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5

Addressing Student
Misconceptions and Common
Errors: Each standard includes a
misconception or common student
error around the standard and
suggested actions to address those
misconceptions or errors.

0000000000000 000000000000000880000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

secesesesscsesesscscscscsecscstsessssnse

Connections to Modeling:

Modeling is signaled out at the high
school level as a curricular goal in and

of itself, and it is a unifying theme
across all conceptual categories.
This section provides suggestions
for integrating modeling into
classroom instruction.

9781544317403.indb 7

09/01/18 10:28 PM



Mathematical Practice
or Process Standards:

The mathematical practices
emphasized in this sample

and a structure for planning.

plan are included.

Sample Planning Page: At the end
of each domain, you will find a sample
planning page based on one standard
or group of standards for that domain.
While these are not complete lesson
plans, they provide ideas, activities,

cees e

ecesesese

.
.
.
.
.
.
.
.
.
.
.

eecesecssscsesesscscsesesscscsnsen

edeeeee . Sample PLANNING PAGE

Number and Quantity
Domain: The Real Number System
Cluster B: Use properties of rational and irrational numbers.

Standard:

irrational number is irrational

Standards for Mathematical Practice:
SFMP 1. Make sensc of problems and persevere

SKMP 5. Use appropriate tools strategically.

Students choose between by-hane and tech:

n solving th
Students explore patierns in computations to discover how closure works (or doesn't work) for addition and
multiplication for different computations with rational and irrational numbers.

em.

N.RN.B.3: Explain why the sum or product of two rational numbers is rational; that the sum of a rational
number and an irrational number is irrational; and that the product of a nonzero rational number and an

eeesesesscscsesssscscsssscse

SFMP 3. Construct viable arguments and critique the reasoning of others.
Students share and explain their rules and offer justifications for them. Though the word explain is not at the
level of proof, students understand that examples of computation are not a sufficient as an explanation,

.

and making coniccturc

SFMP 7. Look for and make use of structure.

and multiplication with rational numbers.

cececc Goal

.

irrational number is irrational

Planning:

Sample Activi

class discussion where explanations are shared and discussed.

an explanation

.
.
.
.

an explanation

examples and an explanation

Students conneet the structure of the mathematical property of closure as it applies to the cases of addition

Students practice calculations with rational and irrational numbers to make generalizations that are the basis
of explanations as to why the sum or product of two rational numbers is rational; that the sum of a ational
number and an irrational number is irrational; and that the product of a nonzero rational number and an

oo oo oo ) Material: Students ned a copy of the promps for The Real Number System (Reproducible 2).

coe
= The students are given the following tasks. Initial work is done individually for 1015 ’
minutes. Then, students pair with another student to share discoveries and work. The class closes with a whole-

1. I the sum or product of two rational numbers always rational? Why, or why not? Provide examples and
Is the sum of a ational number and an irrational number rational or irational? Provide examplésiand

Is the product of a nonzero rational number and an irrational number rational or irrational? Provide

y assisted in testing cascs
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Gecscsesccscccscsccscscne

eeescccscscscsccccsdrcccnien oo

iVIateriaIs: The materials
used in the Sample Activity.
are listed.

Goal: The purpose of this
activity and how it connects
to previous and future ideas
is stated.

R R R R R P P R P P P P R R PR P PR P P PP PP P PR PRI

Sample Activity: An
example of an activity that
addresses this standard

is provided.

cese

Differentiating Instruction:
Suggestions to address the need
of struggling learners along with

extension ideas to challenge

other students are included here.

Questions/Prompts: This section
provides questions or prompts you may
use to help build student understanding

and encourage student thinking.

.
.

.
.
.
.
.
.
.
.
.
.
.
.

@ ccecececfosces

Sample PLANNING PAGE (Col ued)

Questions/Prompts:

ce you have three exa 1
declare the sum of two rational numbers is always
rational. Do you know thaf's ahways true from just
your examples? Why?

When testing adding a rational and irrational
number, you added 2.3 + 7 and said the sum
was 544, Whichyof your numbers was irtational?
(You'e expecting x for an answer.) Why did you
write 7t a§ 3.147 Is 3 14 isrational?

When youuse your calculator to compute 21, are
Jou convineed the product i irrational? Why?

Howean you extend your use of examples to make
an explanation that allows you to state “always”
when disetissing the prompls?

Differentiating Instruction:
“The use of appropriate questions and strategic use
of sample problems to dents an initial step
are important ways to diff c instruction
Students may need to be prompted for examples
of irrational numbers b
the teacher might ask,
imational numbers? How can that help you write
an irrational number and a rational number so
you may consider whether the sum of a rational
‘and an irrational number s irational or not?”
Similar questions that assess understanding but
that o not give a dirct path to a solution
essential to ensuring the task remains at a higher
cognitive demand than would occur if students
were just asked to complete a set of suggestey
computations and then make a g

Struggling Students:
Suggest one sample computation, such as

L0123 and ask what that result implies.

2576
Encourage the students to try similar problems,
Do the same type of questioning with the other
cases. The use of technology can assist with the
computations so students may concentrate on the
patterns they are seeing and attempt to make a
generalizati

Extensions:

Students explore the product of an irrational
number and an irrational number to make
conclusions about whether the product is always,
sometimes, or never irrational. The students
explain their decisions with a logical argument
and/or the use of counter-cxamples
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