Algebra | Mathematics Considerations from Achieve the Core/CCSSO

Algebra | Important Prerequisites

Prerequisite Grade-
Lewel
Standard Standard
Addiress BERGE or | m Major Standard Language
within grade-leyvel T Sunporting
irsbnaction o
Addrtional
Explain howe the definition of the meaning of rational exponents folloers from extending the properties of integer exponents to thoze
BEEAI] &Eﬂ”'ﬁ"il values, allowing for & notation for radicals in terms of retiongl exponents. For exampie, we defime 5% to be the cwbe root of 5 becouse we
S| want [FAE)F = ST ta hold, so (557 must egual 5.
Erf;:‘;iﬁ Rewrite expressions involving radicels end rational exponents using the properties of exponents.
BMEAT MREMNESZ |Egplainwhythe sum or product of two rationzl numbers is rational; that the sum of a rational number and an irrational number i=
BMEAZ Caoncegtual  |irrational; and that the product of a nonzere rational number and an irrationzal number is irrational.
MOAL Lls2 units &5 a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistenthy in
Concmatual | -ch d interpret the scale and the origin in graphs and dats display
Appfication | ormulas; choose and interpret the scale and the origin in graphs and date displays.
NOAT
Concestus), | Define appropriete guantities forthe puconse pf descriptive modeling.
Appiication
MNOAT
Concestusl, | Choose a lewel of accuracy appropriste to limitations on messurement when reporting quantities.
Apnpiication
ASEEAT
Concestus), | Interpret expressions that represent & quentity in terms of its context
Appification
ASSEALs Interpret parts of an expression, such a= terms, factors, and coefficients.
Caoncegtusl
ASSEA 1b |Interprat complicated expressions by viewing one or more of their parts as a single entity. For example, interpret P[1+r)n a5 the product of P
Conceptual | and a factor mot degending on P
é‘ﬂE‘SEﬁ'-E: LIsa the structure of an expression to identify ways to rewrite it. For example, see x¥ - y* as [x3F - [y*F, thus recognizing it o5 0 difference of
SEEATD _Dm";::t:_:;" squares that can be factored as (x2 - y=1x= + =1
é"i“f‘iij Choos2 and produce an equivalent form of an expres=zion to revesl and explein properties of the guantity represented by the expression.
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Proceduwral

ASSEE.3s

Cancentuaml,
Procedural

Factor & guedratic expression to reves| the zeros of the function it defines.

ASSEE3b
Conceptual,

Complete the sguare in 3 quadratic expression to reveal the madmum or minimum value of the function it defines.

Prooedwral
ASSEE. - |Usethe properties of exponents to trensform expressions fior exponential functions. For example the expression 1.15° gap be rewritfen as
Procedwal [T 155132 a f @72 bp revedl the approximate equivalent monthly inferest rate if the annual rete is 15%.

SEEAL ‘;m.l._P.PH‘_A.*J. Linderstand that polynomials form a system analogous to the integers, nemely, they gre dnspdunder the operations of addition,
h:mr hml.l. subtraction, and multiplication; add, subtrect, and multiply pohynomials.

ACEDAI
Conoeptual,

Proceduwral
Appiication

Create equations and inegualitizs inone variable and use them to sohve problems. Include equations arising from linsar and guedratic
functions, and simple rationzl and exgponential functions.

ACEDAZ

Conceptual,
Proceduwral

Create equations in two or more varigbles to represent relstionships between quantities; graph equations on coordinate axes with lzbels
and sceles

ACEDAZ
Cancentuasl,
Appification

Feprasent constraints by equetions or inegualities, and by systems of equetions and/or ineguelities, end interpret solutions as visble or
nenyiable options in & modeling contesd. For example, represent inegualities describing nutritional and cost constraints on combinations of
different foods.

ACEDA4

Canceptual,
Proceduwral

Rearranges formulas to highlight a quantity of inberest, using the zeme reasoning a5 in solving equations. For example, rearrange Ohm's ko
V = IR to highlight resistance fL

ARELAL
Cancentual

Explain each step in solving a simple equation &= following from the equality of numbers asserted at the previous step, starting from the
assumpftion thet the originegl eguetion hes a solution. Construct a viable argument to justify & solution method.

ARELE.3
Proceduwral

Sobve linear equations and inequalitiss inone variable, incleding equations with coefficdents represented by letters.

ARELEAS
Proceduwral

Sohve guadratic equations in one variable.

ARELEda
Canceptual.
Proceduwral

Usa the method of completing the square to transform eny quadratic equation inx into an equation of the form (x - p}2.= q that has the
samie =olutions. Derive the quadratic formula from this form.

ARELEAD
Conoeptual,

Procedural

Zohve guadratic equations by inspection (e.g., for x® = 49, teking =guare roots, completing the square, the gquadratic formulz and
factoring, == approprigte to the initial form of the equation. Recognize when the quadratic formula ghves comples salutions and write
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them as & + bi for real numbers 2 and b

ARELCS |Provethat, given & system of two equetions in two variables, replacing one equetion by the sum of thet equation and & multiple of the
Concegtusl | other produces 3 system with the zame solutions.
i‘-r.:F::E:IIE.fII Sohee systems of linear equations exscthy and approximetely (=g, with graphs], focusing on pairs of linear equations in beo verisbles.
ARELCTF |5ohee a simple system consisting of a linear equation and & guadratic equation in two varisbles slgebraically and graphically. For examgple,
Procedwal | find the points of ntersection between the ine y = -Ixand the ardlex? +y2 = 3.
A RELD.10 | Understand that the graph of an eguation in tveo variables iz the set of all itz solutions pletted in the coordinate plans, often forming a
SEECEaC  |conceptusl |curve fwhich could be 2 line).
Explainwihy the x-coordinates of the points where the graphs of the eguations v = fx) and y = g« intersect are the zolutions of the
ARELD11 equation flx] = gx); find the sohtions spprecimately, 2.2, using technology to graph the functions, make tables of values, or find
E’:ﬂ"ﬂﬁ:fj’t successive approceimations. Include cases where flx] and/or gix] are linear, polynomial, rational, absolute value, exponential, and
' - logarithmic functions.
A RELD.12 |'Graph the solutions to a linear ineguality in two varisbles &= 3 half-plane (excluding the boundary in the case of a strict ineguality), and
Procedwal | graph the solution set to a system of linear inequalities in two variables as the intersection of the corresponding half-planes.
Understand that a function from one set (called the domain] to anather ==t [called the rangel assigns to each element of the domain
EFAlL E-.:!-:::ﬁrlua' exactly one element of the renge. IFf is & function and x is an element of its domain, then flx] denotes the output of foorresponding to the
* |input x. The graph gf £i= the graph of the equation y = flx).
E:F_.ﬁ._z | Lisa function notation, evaluate functions for inputs in their domeins, and interpret statements that use function notation in terms of &
_Emncﬁ::;" context.
FIFA1 [|Recognizethetsequences are functions, sgmetimes defingd recursively, whose domein is a subset of theintegers. For sxampie, Lhe
Conceptual | Fibonacel sequence L& fefined recursively by F{A) = F(1) = 1, Fia+1} = Fla] + Fia-1) For n = 1
For a function that models 3 relstionship between two guentities, interpret key festures of graphs and tables in terms of the quantities,
SFES -E-.:!-::&E.:fual and sketch graphs showing key features given & werbal description of the reletionship. Key features igglyde; intercepts; intervals where
.dpm'r'u:i.:r: the function is increasing. decreasing, positive, or negative; reletive maximums and minimums; symmetries; end behavior; and
pericdicity.”
FIFES Relate the domzin of a function to its graph &nd, where applicable, to the quantitative relationship it describes. For example, if the fumction
Concegtuc), |hih) gives the number of person-hawrs it tokes to assemble n engines in a factory, then the positive integers wowld be an appropriate domain for the
Appfication | function.*
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F.IF.B.d

EFEA E‘:E“E‘:::_'L:'r‘;"' Caloulste and interpret the average rate of change of a function [presented symbolically or as a table) ower a specified interval. Estimate
Appfication | the rate of change from a graph.
E-J FCT | Graph functions expressed symbolically and show key features of the graph, by hand in simple ce=e= and using technology for more
Pm";::.:_':;" compliceted caszes.
F.IF.C.7a
Concestus), |Graph linesr and guadretic functions and show intercepts, maxima, and minima.
Procedual
F.IF.C7b
Concestus), | Graph sguare root, cubs root, and piecewize-defined functions, including step functions and absolute value functions.
Proceduwal
E-:! F-E-?EI Graph exgponentizl and logerithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline,
Pm";::.:_':;" and amiplitude.
F.IF.C.3
Concestus), |Write a function defined by an expression in different but equivelent forms to reveal and explain different properties of the function.
Procedual
F.IF.C.22 . i . i .
Concestual, | Use the process of factoring and completing the square in a quadratic function to show zeros, extrems values, and symmetry of the graph,
Procedwral.  and interpret these in terms of a contesd.
Anpfication
Lz the properties of exponents to interpret expressions for exponential functions. For axample, identif parcant refe of change in
EJI_IFEE:I:E“IL functions such as y = (1.OZ)% y= (0075 o (I OLII2% = (1 Z21T0 and claccify them as reprecenting exporential growth or
d=cay.
SFAT FIF.C3 Compere properties of two functions each represented in & different way (algebraically, graphicelly, numerically intables, or by verbal
' Conceptual | descriptions). For example, given a graph of one quadratic function and on algebraic expression for another, say g has the larger maaimum.
FEFA1
Concestual. \wwirite 3 function that describes a relationship between two quantities.
Proceduwal,
Appfication
F.EF.A 1z
‘:D‘:E“E‘:::_'L:'r‘;"' Dretermine an explicit expression, 3 recursive process, or steps for caloulstion from a contesd.
Aapfication
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F.EF.A1b

Conceptual, | Combine standard function types using arithmetic operations. For example, build a function that models the temperature of o cooling body by
Procedwal,  |adding o constant function to o decaying exponential, and refate these funchions to the model.
Appfication
FEFAZ ) . . . . . . N
Conceptual, |Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model situations, and translate
Frocedwaal, | between the two forms”
HAppiication
FEFEA |dentify the effect on the graph of replacing fix) by fixh + b, b fix], fikgg]. and fix + k] for specific values of k (both positive and negative); find
Conceptual, |the value of k given the grephs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include
Frocedwral | recognizing even end odd functions from their graphs and algebraic expressions for them.
F'EF'EA Find imersa functions.
Procedwral
FEFEB43 |5ohweanequation of the form fix] = c for a simple function f that has an inverse and write an expression for the inverse. For example, flx) =2
Procedwral  |x% or Fix] = [x*1)}/(x-1] For x 7 1.
S.EEEBS3, FLEAL Distinguish between situstions that Capbe medeled with linesr functions and with exponential functions.
EEEBS, Caonceptual
EFAZ, FLEA 13 |Provethatlinesr functions grow by equel differences over equel intervals, and that exponential functions grow by equel fectors over
BFE4 Conceptual | equal intervals.
L&E;:‘;i-:l Recognize situations inwhich goeguapdity chenges at a constant rate per unit intervel relative to another.
EFAZ -
Eﬂﬁi‘;i‘jl Recognize situations inwhich a quantity grows or decays by & constant percent rate per unit interval relative to another.
BEEBS, FLEAZ . : . o : . : . L
BEEBSG, Concentual, | Construct linear and exponential functions, including arithmetic and geomietric sequences, given & graph, a description of a relationship,
Procedwral, | or two input-cwtput peirs finchede reading these from a tablz).
EFE4 T
- Anpficotion
F.LE4AZ |Observeusing graphsend tables that & quantity increasing expponentizlly eventually exceeds & quantity increasing linearly. guadcaticalk,
Conceptval | or (more generally] as & polynomial function.
F.LEE.5
Conceptual | Interpret the parameters in a line2ar or exponential function in terms of & contest.
Appfication
i‘rLE';:f;:}al Reprasent date with plots on the real number line {dot plots, hiztograms, and box plots).
%JD-"!‘—E | LIse statistics appropriate to the shape of the data distribution to compare center [madian, mesn) and spresd (interquartile rangs,
"“':.'","7" standard deviation] of two or more different data sets.
Procedual
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E::!EI..'LE | Interprat differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points
Anpfeation | (outliers)

ZIDES
SCp AL Concepfua), | 3ummerize categorical data for bwo catagorias in two-way frequency tables. Interpret relative fraquencies in the context of the data

Procedwral, | (including joint, margingl, and conditionzl relstive frequencies]. Recognize possible essociations and trends in the data.
Aapfication

ZIDE.S

Caonceptual, - [T . - -
8SPATL a——— Fzpresent dats on beo quantitative variables on 3 scatter plot, and describe howr the varizbles are related.

BSPAZ Aapfication

L0 .B.5a
Cancentugl, | Fitafunction to the dats; use functions fitted to data to solve problems in the context of the data. Use given functions or choos= 2
Procedwral. | function suggested by the context Emphasize linear, guadratic, and exponential models.

Aapfication
85PAL 5IDE.Sb
BSpA2 Concegtual, | Informally assess the fit of & function by plotting end analyzing residuals.
Proceduwral
510.B.45c

Proceduwral

Fit a linear function for a scatter plot that suggests 3 linear association.

i [
B5PA3 Cancestual, | Interpret the slope (rate of change) and the intercept (constant term) of 2 linezr model in the contesdt of the data.

Aapfication

ZIDCE
Cancestua), | Compute (using technology] and interpret the correlation coefficient of a linsar fit

Proceduwral

SIDCY

Distinguish between correlation and causstion.
Canceotusl

What should we make of standards that have an important prerequisite that needs to be addressed, but a reduction in instructional time is also
recommended? These considerations should be weighed together, along with the needs of your group of students. For example, the time spent on a
standard might be reduced from five days to three days by de-emphasizing one part of the standard, but prior-grade needs might be addressed within
the first lesson through strategic choice of tasks.



Category Meaning Example Actions to take

Address within | Students will have an entry point into | A 4th-grader who struggles with recalling multiplication facts Individual tasks or strategies from these standards can be
grade-level grade-level content, but will benefit (3.0A.C.7) can still access grade-level, multi-step application incorporated into grade-level lessons to address important
instruction from instruction that weaves in this problems (4.0A.A.3) when given a multiplication table, but will content that was missed in the prior grade.

prior-grade content. need small doses of continued support to attain fluency.

See Complete K-8 Documents here:

2020-21 Priority Instructional Content from Achieve the Core
https://achievethecore.org/content/upload/2020%E2%80%9321%20Priority%20Instructional%20Content%20in%20ELA%20Literacy%20and%20Mathematics Ju
ne%202020.pdf

Math Important prerequisite skills list from CCSSO:
https://docs.google.com/document/d/1mcApF1n7sPI7XsrIx29Ab tmAAvne4A-VulKSWb qgSg/edit



https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fachievethecore.org%2Fcontent%2Fupload%2F2020%25E2%2580%259321%2520Priority%2520Instructional%2520Content%2520in%2520ELA%2520Literacy%2520and%2520Mathematics_June%25202020.pdf&data=02%7C01%7Cdebbie.waggoner%40fayette.kyschools.us%7C55fc0d5226e84748394108d829fc1830%7C1cd28031be664a2aa9ce97358c52323e%7C0%7C0%7C637305510012136220&sdata=RE8YAJQU7l3vORQKgW3O6Hp6MYd7oPtgLFgPJ%2FDQw1I%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fachievethecore.org%2Fcontent%2Fupload%2F2020%25E2%2580%259321%2520Priority%2520Instructional%2520Content%2520in%2520ELA%2520Literacy%2520and%2520Mathematics_June%25202020.pdf&data=02%7C01%7Cdebbie.waggoner%40fayette.kyschools.us%7C55fc0d5226e84748394108d829fc1830%7C1cd28031be664a2aa9ce97358c52323e%7C0%7C0%7C637305510012136220&sdata=RE8YAJQU7l3vORQKgW3O6Hp6MYd7oPtgLFgPJ%2FDQw1I%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdocs.google.com%2Fdocument%2Fd%2F1mcApF1n7sPI7XsrIx29Ab_tmAAvne4A-VuJKSWb_qSg%2Fedit&data=02%7C01%7Cdebbie.waggoner%40fayette.kyschools.us%7C55fc0d5226e84748394108d829fc1830%7C1cd28031be664a2aa9ce97358c52323e%7C0%7C0%7C637305510012126232&sdata=BcCX%2Bk3fEWkchgneVa2DZTbPnFhAGkJrDl8EBQccgTM%3D&reserved=0

