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national advisors in mathematics. The SBOE-appointed mathematics TEKS review committees used The Commissioner’s Draft of the Texas Mathematics Standards as a

starting point for their recommendations for revisions to the TEKS.

These proposed revisions reflect the recommended changes of the committees to the standards in The Commissioner’s Draft of the Texas Mathematics Standards.
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Comments in the right-hand column provide explanations for the proposed changes. The following notations were used as part of the explanations:
BSG—information added, changed, or deleted based on broad-strokes guidance from the SBOE

CRS—information added or changed to align with the Texas College and Career Readiness Standards (CCRS)
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Algebra |

Introduction

The desire to achieve education excellence is the driving force behind the Texas Essential Knowledge and Skills for mathematics, guided by the
Texas College and Career Readiness Standards. By embedding statistics, probability, and financial literacy, while focusing on fluency and deep
understandings, Texas will lead the way in mathematics education and prepare all Texas students for the challenges they will face in the 21*
century.

The process standards are integrated at every grade level. When possible, students will apply mathematics to problems arising in everyday life,
society and the workplace. Students will use a problem-solving model that incorporates analyzing given information, formulating a plan or
strategy, determining a solution, justifying the solution, and evaluating the problem-solving process as well as the reasonableness of the
solution. They will select appropriate tools, including real objects, manipulatives, paper and pencil, and technology and techniques, such as
mental math, estimation, and number sense to solve problems. Students will effectively communicate mathematical ideas, reasoning, and their
implications using multiple representations, including symbols, diagrams, graphs, and language. They will use mathematical relationships to
generate solutions and make connections and predictions. Students will create and use representations to organize, record, and-analyze
mathematical relationships to connect and communicate mathematical ideas. They will display, explain, or justify mathematical ideas and
arguments using precise mathematical language in written and oral communications.

In Algebra |, students will build on grade 6-8 Mathematics Texas Essential Knowledge and Skills (TEKS), which provide a foundation in linear
relationships, number and operations, and proportionality. Students will study linear, quadratic, and exponential functions and their related
transformations, equations, and associated solutions. Students will connect functions and their associated solutions in both mathematical and
real-world situations. Students will use technology to collect and explore data and analyze statistical relationships. In addition, students will
study polynomials of degree one and two, radical expressions, sequences, and laws of exponents. Students will generate and solve linear
systems with two equations and two variables and will create new functions through transformations.

Mathematical Process Standards

Knowledge and Skills Statement. The student uses mathematical processes to acquire and demonstrate mathematical understanding. The
student is expected to:

apply mathematics to problems arising in everyday life, society, and the workplace

use-a problem-solving model that incorporates analyzing given information, formulating a plan or strategy, VA—Process Standards moved to
determining a solution, justifying the solution, and evaluating the problem-solving process and the knowledge and skills statements

reasonableness of the solution

select tools, including sueh-as real objects, manipulatives, paper/pencil, and technology as appropriate, and e
techniques, including sueh-as mental math, estimation, and number sense as appropriate, to solve problems
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communicate mathematical ideas, reasoning, and their implications using multiple representations, including
sueh-as symbols, diagrams, graphs, and language as appropriate

create and use representations to organize, record, and communicate mathematical ideas

analyze mathematical relationships to connect and communicate mathematical ideas

display, Eexplain, and e justify mathematical ideas and arguments using precise mathematical language in
written or oral communications

VA—Process Standards moved to
knowledge and skills statements

Linear Functions, Equations, and Inequalities.

AlL

Knowledge and Skills Statement. The student applies the Mathematical Process Standards when using properties of linear functions to write and
represent in multiple ways, with and without technology, linear equations, inequalities, and systems of equations. The student is expected to:

We wanted to include real-world
situations, so we needed to add
“continuous” and “discrete.”
Note that “independent” and
determine the domain and range of a linear function in mathematical problems anéd-real-werld-problems and “dependent” quantities are
Al1LO01 . ) . . ) : L
determine reasonable domain and range values for real-world situations, both continuous and discrete addressed in middle school.
The phrase “real-world
situations” is needed here to
provide context for determining
reasonableness.
A1LOS write an-egquation-of adife linear equations in two variables in various forms including y = mx + b, ex+by==¢; Ax | We pluralized the subject of the
+ By = C, and y —yf'= m(x — x4),"given one point and the slope, and given two points. sentence.
“Mathematical and real-world
N . . . . . blems” are included in the
generate write linear equations in two variables fermathematical-andreal-weorld-problems-given a table of pro
A1L02 I . h q d oi b1 g inti Mathematical Process Standards
values, given a graphand given a verlal description. and have been deleted per
expert reviewers’ comments.
new write and solve equationslim¥elving direct variation. Moved from Math 8.
o . . . . . . . . Changes incorporated based on
new write linear equations in two variables that contain a given point and are parallel to a given line.
Informal Feedback.
L . . . . . . . . . Ch i ted based
new write linear equations in two variables that contain a given point and are perpendicular to a given line. anges Incorporated based on
Informal Feedback.
write an-eguation-efatine linear equations in two variables is that are parallel and lines that are ef We pluralized the subject of the
A1LO6 perpendicular to the x- er-and to the y-axis, including-determining and determine whether itsslepe-is their sentence and added clarity to the
slopes are 8 zero or undefined. SE.
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“Mathematical and real-world
o . e . . . blems” are included in the
generate write linear inequalities in two variables fermathematicaland-real-weorldpreblems given a table of pro )
ALLO3 values, given a graph ang iven a verbal description Mathematical Process Standards
8 grapa, & B : and have been deleted per
expert reviewers’ comments.
“Mathematical and real-world
. . blems” are included in the
generate write systems of two linear equations fermathematicaland-real-world-preblems given a table pro
AlLO4 . h yd . bal d q ti 8 Mathematical Process Standards
given a graph, and given a verbal description. and have been deleted per
expert reviewers’ comments.
Coordinate-Gooratny

Knowledge and Skills Statement. The student applies the Mathematical Process Sta
features, and their related transformations to represent in multiple ways and so
systems of equations. The student is expected to:

of linear functions, their key
y, equations, inequalities, and

Al1lL07.1

determine the slope of a line given a table of values, a graph, 1 p the lindéj@ahd an equation written in

various forms including y = mx + b, Ax + By =

We moved this SE to the strand
“Linear Functions, Equations, and
Inequalities” to emphasize the
connection of slope to other
representations besides
algebraic.

Change in language made in
consideration of comments
provided by Student Assessment.

Al1L07.2

nan tab]

represented
thematical e+ and real-world

calculate the

tabularly, grap fied interval

problems.

We moved this SE to the strand
“Linear Functions, Equations, and
Inequalities” to emphasize the
connection of slope to other
representations besides
algebraic.

AlLO08

coordinate plane and identify key features including x-intercept, y-intercept,
atical and real-world problems.

graph a linear functions
zeros, and slope in mathe

We pluralized the subject of the
sentence.

Change in language made in
consideration of comments
provided by Student Assessment.

AlL10

graph the solution set e of & linear inequalityies in two variables on the coordinate plane.

“Set” added per expert
recommendation.

We pluralized the subject of the
sentence.
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We added clarity and
incorporated expert reviewer’s
comments to add in vocabulary
“parent functions.”
Professional development note:
ALLOT determine the effects on the graph of the parent linear function f(x) = x when f(x) is replaced by a-f(x), f(x) + d, :]V:eze:deg;if;z; friiztz:?o?:ly
and f(x — c¢), f(b-x) for specific values of a, b, c and d. development on the concept of
determining the effect of b and c.
Transformations are here to align
vertically and to prepare
students for college and career
readiness.
new graph systems of two linear equations in two variables on the coordinate pl We added this SE because we felt
they exist it was missing.
approximate estimate graphically the solutions graphicatly to i
A1L09 . . g_u N We made grammatical changes.
variables in mathematicaland real-world problems
“Set” added per expert
. recommendation.
AllL11 raph th lution set te of a ms ) .
graph the solution set to of @ systems o We pluralized the subject of the
sentence.
T £ - D

Knowledge and Skills State

AlL12

lation coefficient between two quantitative variables and

sth of the linear association between-two-guantitative-variables

We made grammatical changes.
This SE is introduced in Algebra |
to increase rigor and to align to

college and career readiness.

AlL13

differentiate-between compare and contrast association and causation in real-world problems

Notes for professional
development: we want teachers
to differentiate between
association and causation in real-
world problems.

A strong correlation does not
imply a cause and effect
relationship.
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AlL14

write, with and without technology, linear functions that provide a reasonable fit to data to estimate solutions

and make predictions for real-world problems dete%mre—vmen—appfepﬁat-e—a-hneapeq-uat-m—mat—p#ewdes-a
reaserablefite bivarintedateina

zredictans

Change made per suggestion of
expert reviewer.

Knowledge and Skills Statement. The student applies the Mathematical Process Standards to solve, with an
equations and evaluate the reasonableness of their solutions. The student is expected to:

ithout technology, linear

Al1L15

> Including those f
ables on both sides.

solve linear equations in one vagi
the application of the distributive property is necessary and includes

This SE increases the rigor from
middle school related to solving
equations with one variable. In
addition, solving one equation
with two variables is covered in
the SE on literal equations and in
the SE on writing linear
equations with two variables in
various forms.

AlL16

This has been deleted because it
is included in the Mathematical
Process Standards.

AlL17

ies those for which the application of

sides of the-inegquality.

, including ineeaual

solve linear inequa g
olves includesvariables on both

This SE increases the rigor from
middle school related to solving
equations with one variable. In
addition, solving one equation
with two variables is covered in
the SE on literal equations and in
the SE on writing linear
equations with two variables in
various forms.

AlL18

This has been deleted because it
is included in the Mathematical
Process Standards.

AlL19

solve algebraicaty-,using substitution and Gaussian elimination, systems of two linear equations with two
variables for mathematical and real-world problems.

We made grammatical revisions
and added language per Student
Assessment.

AlL20

This has been deleted because it
is included in the Mathematical
Process Standards.
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Quadratic Functions; and Equations; and-lnreqgualities:

| Aa1Q

Knowledge and Skills Statement. The student applies the Mathematical Process Standards when using properties of quadratic functions to
write and represent in multiple ways, with and without technology, quadratic equations. The student is expected to:

Pegresentatien

A1Q01

determine the domain and range of a quadratic functions in-mathematicaland-real-world-preblems.

We pluralized the subject of the
sentence.

A1QO2

In conversations with the Algebra
Il team, it was decided that this
would be covered in Algebra II.

A1Q03

, write this equation in
andard form (f(x) = ax® + bx

write equations of quadratic functions given the vertex and a
vertex form (f{x) = a(x — h)> + k), and then rewrite this equatio
+ c). write the equations-of a-guadratic functionsinvariou

candf)=abe—hf—+k

We pluralized the subject of the
sentence.

The change from “standard” and
“vertex” to the actual equation
form was made per expert
reviewer comment, and is
consistent with wording in the
“Linear Functions, Equations, and
Inequalities” strand of this
document.

Clarification as to what
properties of quadratic functions
should be used to write
equations was provided per
comment from Student
Assessment.

A1Q06.5

determine write quad lons when given the reets real solutions er and graphs of their related equations

We moved this from the strand
“Numerical and Algebraic
Methods” to the strand
“Quadratic Functions and
Equations” so that the SE could
be logically connected to
solutions and representations of
quadratic equations and
functions.

This has been limited to real
solutions per expert and informal
feedback.

Coordinate Geometry
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Knowledge and Skills Statement. The student applies the Mathematical Process Standards when using graphs of quadratic functions and their
related transformations to represent in multiple ways and determine, with and without technology, the solutions to equations. The student is
expected to:

graph a quadratic functions on the coordinate plane and use the graph to determine identify key attributes

We pluralized the subject of the
sentence.

A1Q06 features, if possible, including x-intercept, y-intercept, zeros, maximum value, minimum values, vertex, and the Additional statements were
equation of the axis of symmetry inathematical-andreal-world-problems placed per comments from
Student Assessment.
We clarified the verb per expert
A1Q05 relate-describe the relationship between the linear factors of a quadratic expressions request.
their associated quadratic functions We pluralized the subject of the
sentence.
Professional development note:
we believe that teachers may
need additional professional
A1Q04 determine the effects on the graph of the parent guadratie f is replaced by a-f(x), f(x) + | development on the concept of

d, f(x —c), f(K-x) for specific values of a, b, cand d.

Knowledge and Skills Statement. The studé
equations and evaluate the reasonableness o
based on real-world data. Th

determining the effect of b and
c.
We pluralized the subject of the
sentence.

applies the

Solvine Eauat

Process Standards to solve, with and without technology, quadratic
t formulates statistical relationships and evaluates their reasonableness

October 2011 8
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We changed “roots” to
“solutions” to vertically align
with Algebra Il.

Note for Professional
Development: teachers should
use concrete objectives (such as
algebra tiles) to develop
students’ conceptual
understanding of completing the
square.

“Mathematical and real-world
problems” are included in the
Mathematical Process Standards
and have been deleted per
expert reviewers’ comments.
The phrase “by inspection” has
been deleted per expert
reviewers’ comments because x’
=a’isa special case of solving by
completing the square.

solve quadratic equations, having real reets solutions

A1Q07 fe.g.,such-asx=@"}, factoring, taking square roots, completing the square, and applying t

This has been deleted because it
is included in the Mathematical
Process Standards.

A1Q08

We added this because it is
missing and because parallel SEs
exist in the linear section and in
the exponential section.

new

Other Exponential Functions;a i Hees, | AlE

applies the Mathematical Process Standards when using properties of exponential functions and
aph, and represent in multiple ways exponential equations, and evaluate, with and without technology,
. The student formulates statistical relationships and evaluates their reasonableness based on real-world

their related transformations to
the reasonableness of their solutic
data. The student is expected to:

Representation
ALEOL determine the domain and range of ar exponential functions of the form f(x) = a-b” in-mathematical-andreal- We pluralized the subject of the
- world-problems: sentence.
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interpret the meaning of the values of a and b in ar exponential functions of the form f(x) = a-b” in mathematical

We pluralized the subject of the
sentence.

An expert suggested that we
include the meaning of the
variable x. We feel that

A1E02 and real-world problems. professional development
activities should discuss the
meaning of x and f(x), and make
connections to law of exponents
and domain and range.

A1E03 generate write an exponential functions in the form f(x) = a-b* (where b is a rational number) to describe We pluralized the subject of the

= problems arising from mathematical and real-world situations including growth and decay. sentence.

A1E04 graph an exponential functions that models growth e+ and decay and detefmire identify key features, including | We pluralized the subject of the

= x-irtereept; y-intercept; and asymptotes, in mathematical and real-world problems. sentence and added clarity.
write, using technology, exponential functlons that provide agféasonable fit to dataland make predictions for .
A1EO5 . - Change made per suggestion of

real-world problems-identi

expert reviewer.

Number and Algebraic Methods.

AlA

Knowledge and Skills Statement: The studeAtapplies the Mathemati¢aliProcess Standards and algebraic methods to rewrite in equivalent forms,
and perform operations on, polynomial expressiens. Thefsttident is expected to:

We split A1A11 so that sum and
add and subtraét determine evaltaie-thestin, and-differenceand-product of polynomials of degree one e+ and difference would be considered
AlAl1l q N — | separately from product of
gegree two. polynomials, as per expert
recommendation.
A1A11.5 | multiply evelustedetermine-the sumydifferenceand productof polynomials of degree one e+ and degree two.
determine evaluate the quotieént of a polynomial of degree ef one e+ and polynomial of degree two when We ma,de revisions to add clarity
Al1A12 L . - and to incorporate expert
divided by a polynomialiof degree one e+ and polynomial of degree two. .
suggestions.
rewrite transferm polynomial expressions with of degree of one or and degree two te in equivalent forms using | We made revisions to add clarity
AlA17 the distributive property, such as rewriting (4x)(x — 2) as (4x)(x) — (4x)(2), and then writing it as 4x” — 8x, or 4x’ — | and to incorporate expert
8x to (4x)(x) = (4x)(2), and then factoring the result as (4x)(x — 2). suggestions.
This has been removed as it is
e thef ‘ Lot L ritot) | e inf orm. -
ALAL3 @ oF now covered in A17 and Al4.
October 2011 10 Algebra |




factor, if possible, determine the-factors-ofsimple trinomials with real factors in the form ax” + bx + ¢, including

We made revisions to add clarity

AlAl14 . . and to incorporate expert
perfect square trinomials of degree two. .
suggestions.
decide determine if a binomial can be written as the difference of two squares and, if possible, use the structure | We made revisions to add clarity
A1A16 of a difference of two squares to rewrite it, transferm-tto-Hustrate-this-strueture,such as rewriting the and to incorporate expert

expression 49x* y* = to (7x2)? - (y2)?, = and then factoring it as (7x% + y2)(7x2 - y?).

suggestions.

Knowledge and Skills Statement: The student applies the Mathematical Process Standards and algebraie
expressions into equivalent forms. The student is expected to:

Py

ods to rewrite algebraic

simplify numerical +ransferm radical expressions involving square roots Specified rmumer!cal based on
A1AO01 conversations with geometry
| ’ and expert reviewer.
A1AO9 sn’nphfy numeric and transferm algebraic expressions using the laws of 09 and 10 were combined and 10
rational exponents. )
deleted per expert review
axtend nravia ndingc of +ha Numeric added to align with
A0 ST e ) Algebra II.
expoenents: g
Knowledge and Skills Statement: The student applig dathemat dard d algebraic methods to write, solve, analyze, and

evaluate equations, relations and functions. The

0 pected t

In professional development,
A1AO2 decide determine whether a relatio AR : prabels verbally, tabularly, note that “symbolically” includes
graphically, and symbe ines a algebraic, mapping and set
notation representations.
. . . . . . We pluralized the subject of the
evaluate dete thevalueof a Hinear gt atic-or-expenential functions, expressed in function notation,
A1A06 - _ . . . ey P sentence and added clarity; the
given an one or e elements in #s their domains. such-asfinding HRHHH)=x+4- .
example is not necessary.
A1AO7 identify terms of an geometric sequences when the sequences is are given in function form e+ | We pluralized the subject of the
and given in recursive sentence and added clarity.
We pluralized the subject of the
write find-afermulaforthegeneral a formula for the nth term of an arithmetic ex and geometric sequences, sen*Fe_nce- and adqu verb .
A1A08 - 8 . - - clarification. Additional revision
given the value of several of its their terms.
made per comment from expert
reviewer.
. . . L . . e . Revisi d t
A1A18 solve aiteral-eguation mathematic and scientific formulas, and other literal equations, for a specified variable. evision made per commen
from expert reviewer.
October 2011 11 Algebra |




We moved this to the strand
“Linear Functions, Equations,
and Inequalities.”

We moved this to the strand
“Linear Functions, Equations,
and Inequalities.”

We moved this to the strand
“Linear Functions, Equations,
and Inequalities.”

We moved to A1Q02b.

October 2011
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T

F

: : : i gy 3! VA—Process
mentalmath-estimation,and-number sense to-solve problems: Standards moved
i i i T icati e lagrafas—e : to knowledge and
skills statements

F F F F
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Algebra ll

Introduction

General requirements. Students shall be awarded one-half to one credit for successful completion of this course. Prerequisite: Algebra .

The desire to achieve educational excellence is the driving force behind the Texas Essential Knowledge and Skills for mathematics guided by the Texas College
and Career Readiness Standards. By embedding statistics, probability, finance, and focusing on fluency and solid understandings, Texas will lead the way in
mathematics education and prepare all Texas students for the challenges they will face in the 21* century.

The process standards are integrated at every grade level. When possible students will apply mathematics to problems arising in everyday life, society and
the workplace. Students will use a problem solving model that incorporates analyzing given information, formulating a plan or strategy, determining a
solution, justifying the solution and evaluating the problem-solving process. They will select tools such as real objects, manipulatives, paper and pencil, and
technology or techniques such as mental math, estimation, reasonableness, and number sense to solve problems. Emphasis will be on communication of
mathematical ideas, reasoning, and their implications using symbols, diagrams, graphs, language, and various notation including interval and inequality
notation. Students will create and use representations to organize, record, and communicate mathematical ideas. They will explain, display, or justify
mathematical ideas and arguments using precise mathematical language in written or oral communications.

In Algebra Il students build on the foundations from K-8 and Algebra I. Students broaden their knowledge of quadratic functions, exponential functions and
systems of equations. They study logarithmic, square root, cubic, cube root, absolute value, rational functions and their related equations. Students connect
functions to their inverses and to their associated equations and solutions in both mathematical and real world situations. In addition, students extend their
knowledge of data analysis and numeric and algebraic methods.

Mathematical Process Standards

Knowledge and Skills Statement. The student uses mathematical processes to acquire and demonstrate mathematical understanding. The
student is expected to:

apply mathematics to problems arising in everyday life, society, and the workplace

use a problem-solving model that incorporates analyzing given information, formulating a plan or strategy,
determining a solution, justifying the solution, ard-evaluating the problem-solving process and the

. VA—Process Standards moved
reasonableness of the solution

to knowledge and skills
select tools, including such-as-real objects, manipulatives, paper/pencil, and-technology as appropriate, and e statements
techniques, including sueh-as-mental math, estimation, and number sense as appropriate, to solve problems

communicate mathematical ideas, reasoning, and their implications using multiple representations, including
symbols, diagrams, graphs, and language as appropriate

October 2011 14 Algebra Il




create and use representations to organize, record, and communicate mathematical ideas

analyze mathematical relationships to connect and communicate mathematical ideas

display, Eexplain, display; and justify mathematical ideas and arguments using precise mathematical language
in written or oral communications

Attributes of Functions and their Inverses.

A2F

Knowledge and Skills Statement. The student applies mathematical processes to understz t funct

understand the relationship between a function and its inverse. The student is expecte

have distinct key attributes and to

graph the functions £&e=b% andfi=1logyte) f(x) = |x|, f(x) = Vx| f0 =§§,f(x =x3,
F)=3/x, f(x) = b*, andf (x) = log,(x) where b is 2,10 and e, and when applicable de Hae-analyze the

A2F01 key attributes such as domain, range, intercepts , symmetries, as
maximumsana-mirimums maxima and minima given an interval
bis 210 orande:

relative

mptotic bef
: \ — h%

R, Clarity

A2F04 | graph and write the inverse of a function;- Implied
explainr describe and analyze the relati nction a inverse_(quadratic and square root,
A2F03 | logarithmic and exponential)-{-it-exi ictions on domains and ranges. {trelude-guadratic; Clarity
use determine the co fun , includin essary restrictions on the domain, to
A2F02 | “oC ST . ° & y L Clarity
determine if the of ead her.
Moved to Pre-Calculus; depth vs
breadth focus on mastery of
significant non-linear functions
A2F05 | EFEPA ecev } } } e integerfunctionand-whenapplicable | including quadratic, exponential,

logarithmic, square root, cubic, cube
root, rational and absolute value;
breaking these functions into pieces
will be mastered in Pre-Calculus

Systems of Equations and Inequalities.

A2L

Knowledge and Skills Statement. The student applies mathematical processes to formulate systems of equations and inequalities, to use a

October 2011 15
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variety of methods to solve, and to analyze reasonableness of solutions. The student is expected to:

A2L01

generate formulate systems of equations fermathematicalandreal-werld-preblems, including systems

consisting of three linear equations in three urkrewns variables and systems consisting of two equations, the
first linear and the second quadratic.

ER; Consistency

A2L03

ER; subsumed in A2L01

A2L04

solve systems of three linear equations with- in three variables aJ-gebFa+eaH-y by methods such as eli
using technology with matrices, and substitution.-in-mathems sreklera—tine

slgebricrmethedsandraaideas

Clarity; feedback; AIL19 specifically
states “using algebraic methods,
including substitution and Gaussian
elimination.” A2 requires a different
level of algebraic manipulation not
restricted to any specific method

A2L08

solve, algebraically, systems of two equations in two variables made-up-consisting of a linear equation and a

guadratic equation-ir-mathematical-and-real-weorld-problems.

larity

A2L05

Reasonableness of SE

determine the reasonableness-inecluding using Y i to systems of a linear )

A2L09 . . L . Clarity
equation and a quadratic equation in two va - - ez < - grobla

formulate ms of at | i i | : 3 i 3

A2L02 generate u systems of at leas ables Clarity
world-problems.

A2L06 Iv system.s of two or me inequa in ariable 2 er Clarity
determine the : . S inathe anpron j its;-of-possible solutions in the solution set of

A21L07 . . . . Clarity
e systems of two o es in two,variables

Quadratic; and Square Root;Cubi s e-Roet Functions, Equations, and Inequalities.

A2Q

Knowledge and Skills Statement.

guadratic inequalities can be used to model situations, solve problems, and make predictions. The student is expected to:

e student applies mathematical processes to understand that quadratic and square root functions and

generate write the-a quadratic function with-graph-havinga-given-vertexand-axis-efsymmetry-andgiven three

A2Q01 | specified points in the plane generate a guadraticfunction-with-agraph thatcontains two-ormeore-specified Clarity — encompassed in A2Q07
pelnisin-theplane,
October 2011 16 Algebra Il




generate write the equation of a parabola using given attributes-thatmay-inehsde including vertex, focus,

A2Q07 | directrix, axis of symmetry, and direction of opening and fecalwidth in-mathematicalandreal-world ER
zrelleras,
. — _ .3 _ 3 .
A2Q06 determine the effect on the graphs of f(x) = Vx;£&)=x2 and£G)=-3/x when f(x) is replaced by a f(x), Moved to new strand

f(x) + d, f(bx), e and f(x+e-x-c) for specific positive and negative values of g,b,c, and d.

Rewrite- transform a quadratic function f(x) = ax? + bx + c ia to the form f(x)=a(x— h)2 + k toreveal Clarity - reveal is too vague,

A2Q05 transform and attribute maintains
y fr-raatheraticalandrealbverldsrsblors, .
to identify the different preperties attributes of f(x) consistency
Embedded in A2Q04
A2Q04 | generate formulate quadratic; and square root;cubicand-cuberoot equations fefreal-world-problems. Separated strands
A2Q08 solve quadratic and square root equations thatmay-havereal-orcomplexroetsinmathematicalandreal- Consistency

efa identify extraneous solutions of te a

Moved t trand; clarit
A2Q11 square root I equatlons | oved to new strand; clarity
A2Q03 | generate solve quadratic inequalities fermathematicalandreal-world-preblems. Clarity
A2Q09 MV; Reasonableness of SE
A2Q10 Moved to new strand
Exponential and LogaritAmic Functions; and EqUationsand-trequalities. A2E

Knowledge and Skills StatementaThe student applies mathematical processes to understand that exponential and logarithmic functions can be
used to model situations and solvepséblems. The student is expected to:

determine the effects on the key attributes on the graphs of f(x) = b*and f(x) = log,(x) where bis 2,
A2E02 | 10 and e when f(x) is replaced by a f(x), f(x) + d, fbx}; e+ and f(x+ex-c) for specific positive and negative values
of a,b;c and d.

ER; Consistency with Al and
PreCalculus

A2EQ1 | generate formulate exponential and logarithmic equations that model real-world situations. Clarity
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rewrite transform exponential expressions equations as e their corresponding logarithmic expressiens

A2A08 | equations and logarithmic equations expressiens as te their corresponding exponential expressiens-equations

-mathematical-and-real-world-problems.

Incorrect terminology

solve exponential equations of the form y = a-b* where g is a nonzero real number and b is greater than zero

A2E03 | and not equal to 1and single logarithmic equations that have real reets-solutions inmathematical-andreal-

Consistency

A2EO04 Implied in solving

A2EOS determme.the reasonableness;-reluding-using-the-appropriate-units; of a solution to a logarithmic equation\in Clarity
mathematicaland-real-world-problems.

Quadratie, - Square-Root; Cubic, and Cube Root, Absolute Value and RationalFunctions, A2

Equations, and Inequalities.

Knowledge and Skills Statement. The student applies mathematical \processesite understand that cubic, cube root, rational, and absolute value
functions and inequalities can be used to model situdtions,solve proRléms, aad make predictions. The student is expected to:

A2Q06 | determine analyze the effect on the graphs of £Ge)=55f (x) = x37and f(x) = ¥X when f(x) is replaced by

A2C02 a- f(x), #bd—+¢; f(bx), erf(x+ex-c), and T1x)+ d for specific positive and negative values of g, b, ¢, and d.

Moved to new strand, Specificity

ER — emphasize quadratic/linear

systems (RA)
ER
A2C04
2 Informal feedback, contained in
process standards
A2C03 Moved to new strand

A2EQ7 | determine analyze the effect on the graphs of f(x) = |x| when f(x) is replaced by a- f(x), £+€; f(bx), orf(x+e

A2C07 | x-c), and f(x) + d for specific positive and negative values of a, b, c and d.

Consistency, Specificity

generate formulate absolute value linear equations that model+athematicaland-real-world situations.

ER
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ADECS solve absolute value linear equations that-havereal ercomplexroots inmathematical-andreal-world Reasonableness of SE
A2C08 | problems.
solve absolute value linear inequalities i i Process Standards
r-mathematical-andreal-world-problems.
A2C09 snearined
ine analy _eat : .
A2E11 | determine analyze the effect on the graphs of f(x) = P when f(x) is replaced by a- f(x), #6d—+¢; f(bx), e ER, Consistency, specificity
A2C11 | fix+ex-c), and f(x) + d for specific positive and negative values of a, b, ¢, and d.
A2C10 generate formulate rational equations that model mathematicaland-real-world situations. Clarity
A2C12 solve rational equations that have real solutions-erecemplex reets inm Reasonableness of SE
A2EL3 determine the reasonableness;-including-using-the-approp i 1aits; of a solutio onal equation in )
. Clarity
A2C13 mathematical-and-real-world-problems. \
R bl f SE
A2C14 pr—eblems— determlne the restrlctlons on theg ‘m easonabieness o
new formulate and solve inverse E ation VA
Number and Algebrai A2A
Knowledge and Skills Sta . ant\applies mathematical processes to simplify and perform operations on expressions and to solve

equations. The student is e

A2AQ2 | SPPITEEPTORS l A RS ER; Feedback; Expert testimony
AIAOL . o-add, subtract, and Clarity
multiply complex numbers.
A2A04 determine-thesum,-differenceandproductof add, subtract, and multiply polynomials. in-mathematical-and Supporting skill for generating and
real-world-problems. solving equations.
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apply the Binomial Theorem with
coefficients determined by Pascal’s
Triangle to expand binomials of the
form (x +y)", where n is a positive
integer less than or equal to 5. Four
expert reviewers agreed Binomial
Theorem fit best in Pre-Calculus. The
Binomial Theorem is an advanced topic
for the math standards for MA,
Common Core, CA and Singapore. For
the National Math Panel, the Binomial
Theorem is grouped with finite
probability, Pascal’s Triangle and
binomial coefficients which reside in TX
Pre-Calculus.

i j i i i nomial of dé ' ¢ and of degree

rehudingguetionisydthremainders

ne the quotient of 3

A2A05 A Algebra I; MV
four when divided by a polynomial of degree one and of degree f O
apphy-the-RemainderTheerem-to determine the li fact fa ti 3 th d of
A2A06 ; . etermine the linear factors o olyno nction egree three and o ER: VA Algebra |
degree four using algebraic methods such as th der Theo
determine linear and quadratic factor polynomial ression gree three and’of degree four,
A2A10 | including factoring the sum and differe of two cube d factoringby groupingwhen-suitable Parallels with A2A05
¢ N table.
determine the sum, di al expressions with integral exponents of . ) .
i . . . Specificity; Supporting skill for
A2A09 | degree one and a ons-onthe domain: inmathematicaland . . .
generating and solving equations.
A2AQ7 transferm rewrite rag contain variables to equivalent forms. in-mathematicalandreal- Supporting skill for generating and
wearldard-srekloms solving equations.
A2A03 | transferm solve equations ational exponents. algebraic-expressiens VA Algebra |

Moved to new strand

new

write the domain and range of a function in interval notation

VA
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Data.

A2D

Knowledge and Skills Statement. The student applies mathematical processes to analyze data, select appropria
functions, and make predictions. The student is expected to:

te models, write corresponding

moved to MMA
moved to MMA
moved to MMA
A2D04 | includingexplaining the role of randomizationin moved to MMA
eiciudys
A2DOS | =”=“' SIS EEy RO “-”” O T TESTOTH moved to MMA
the margin of error through the use of simulation models for ran
A2DOE _ _='_' S moved to MMA
A2DO7Z =- ) . e moved to MMA
situations-:
new analyze data to selec atic and exponential models ER; moved from MMA
use regression me ogy to write a linear function, a quadratic function and an
new : . ER; moved from MMA
— exponential functio
hew predict and make decis dgments from a given set of data using linear, quadratic, and ER
exponential models
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Geometry

T

F

F £ F F

VA—Process
Standards moved to
knowledge and skills
statements

Geometry Focal Areas
. . e alnal |

Coordinate and Transformational Geometry

Logical-argumentproofcongruenceand-constructions
Logical argument and constructions
Proof and congruence

Siepilari T

Circles

Probability
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Geometry (1 credit)

General requirements: prerequisite Algebra l

Introduction

The College and Career readiness standards are the driving force behind the Texas Essential Knowledge and Skills for mathematics. Maintaining a focus on
fluency and solid understandings and by embedding statistics and finance, Texas will lead the way in mathematics ed ion to prepare all Texas students for
the challenges they will face in the 21st century.

The process standards integrated at every grade level and course. When possible, students will apply m 0 problems arising in everyday life,
souety, and the workplace Students will use a problem- solvmg model that mcorporates analyzing gi formulating a plan or strategy,

niques such as ment ath, estimation, and number sense
to solve problems. Students will effectively communicate mathematical ideas, reasonin their implications using iple representations such as
symbols, diagrams, graphs, and language. Students will use mathematical relationships to ections and predictions.
Students will analyze mathematical relationships to connect and communi i ill di plain, or justify mathematical
ideas and arguments using precise mathematical language in written or o

In Geometry, students build on the foundations from K-8 and Algebra | to s i tical reasoning skills in geometric contexts. Within the

covering coordinate and transformational geome and congruence; similarity, proof, and trigonometry; two- and
three- dimensional figures; circles; and probabi i ous knowledgefrom Algebra | to Geometry through the coordinate and

transformational geometry strand. In the Ioglca i i trand, students are expected to create formal constructions using a straight
edge and compass. Though this co 0 i
geometries exist. In proof and ng to justify, prove and apply theorems about geometric figures. Throughout
, flow chart, or two-column formats. Proportionality is the unifying component of
ill use their proportional reasoning skills to prove and apply theorems and solve problems in this
on the application of formulas in multi-step situations because students have developed their

the similarity, proof and trig
strand. The two- and three-

topics before pursuing their post-se education.

These standards are meant to provide clarity and specificity in regards to the content covered in the high school Geometry course. These standards are not
meant to limit the methodologies utilized to convey this knowledge to students. Though the standards are written in a particular order, they are not
necessarily meant to be taught in the given order. In the standards, the phrase “to solve problems” includes both contextual and non-contextual problems
unless specifically stated.
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Mathematical Process Standards

Knowledge and Skills Statement. The student uses mathematical processes to acquire and demonstrate mathematical understanding. The
student is expected to:

apply mathematics to problems arising in everyday life, society, and the workplace

use a problem-solving model that incorporates analyzing given information, formulating a plan or strategy,
determining a solution, justifying the solution, and evaluating the problem-solving process and the
reasonableness of the solution

Select tools, including sueh-as real objects, manipulatives, paper/pencil, and technology as appropsiate, and
er techniques, including sueh-as mental math, estimation, and number sense as appropriate, t@ solve
problems

communicate mathematical ideas, reasoning, and their implications using multipié representations,
including sueh-as symbols, diagrams, graphs, and language as appropriate

create and use representations to organize, record, and communicate mathematicalideas

analyze mathematical relationships to connect and communicat@mathematical ideas

display, Eexplain, and e+ justify mathematical ideas,;and arguments using precise mathematical language in
written or oral communications

VA—Process Standards moved to
knowledge and skills statements

Coordinate and Transformational GEometry Representations: Connecting-Algebraand-Geometry- GA

Knowledge and Skills Statementagilhi@istudent Uses thie processskills tounderstand the connections between algebra and geometry and uses

the one- and two-dimensigm@leoordinate systems to verify geometrieconjectures. The student is expected to:

determine the coordinates of a point that is agiven fractional distance less than one from one end of a line

GAO01 segment to the other in one- and twosdimensionahcoordinate systems the-ceerdinateplane, including finding | ER - Askey
the midpoint
derive and use the distance, slope, afd midpoint formulas to verify preve geometric relationships, including MV, E_R' 'dent'f'e,d Spec'f'c tec,hn'ques
. - - ; . . . . to verify geometric relationships
GAO03 congruence of segments and,parallelism or perpendicularity of pairs of lines;-usingcoordinatesand-algebraic .
Proof have been moved to a different
Fethods section of the standards
GAO2 determine an equation with-graph of a line parallel or perpendicular to a given line ard that passes through a | ER
given point ER - John
SA04 . I . ¢ bola-ai ito £ ! i . This SE is addressgd in Algebra Il. Per
ER, more appropriately placed there.
SA0E ER - This is more of a process standard
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Knowledge and Skills Statement. The student uses the process skills to generate and describe rigid transformations (translation, reflection, and
rotation) and non-rigid transformations (dilations that preserve similarity and reductions and enlargements that do not preserve similarity). The
student is expected to:

Moved from Logical Arguments and

GGO07 | describe and perform +d-en¢+f—y transformatlons of flgures ina pIane usmg coordinate funetion-notation, i.e. Constructions

(x,¥) 2(=x, y) g ER — Verb changes

MV & IF

determine the image or pre-image of a given two-dimensional figure under a composition of rigid Moved from Logical Argument and

transformations (—t—Fanslaat-ren—Feﬂ-eet-reFFFet-at-ren-)eF a composmon of non- r|g|d transformations, and Constructions
GGO08 - -

composition of both, {ditatiens-thatpreserve-similarity-andreductionsand-enlargemen g MV

sheadlere A Legranses mclude_g dllatlons where the center can be any pointin the plane ER - Askey
GGO09 | identify the sequence of Euclidean transformations in Moved fr‘?m Logical Argument and

of a given figure pre-image onto an image on and off the coordmate plane i constructions

8 R — Schmid, Askey
New . . . . . . - B2A
SE identify and distinguish between reflectional and rotational symm ER - Ross
Logical Argument; Proef-Congruence and Corn GG
Knowledge and Skills Statement. The student to understand geometric relationships. The
student is expected to:
GGO1 | .
GG02 and recognize th MV, CRS
true converse
Grammar
GGO3 “s” removed per Askey
iy ere reen geometric relationships within between Euclidean and spherical
GGO06 . . . MV
geometrles—(-lﬂelade inclt arallel lines and the sum of the angles in a triangle}
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Knowledge and Skills Statement. The student uses constructions to validate conjectures about geometric figures. The student is expected to:

investigate patterns to make conjectures about geometric relationships, including angles formed by parallel

lines cut by a transversal, criteria required for triangle congruence, special segments of triangles, diagonals of .

quadrilaterals, interior and exterior angles of polygons, and special segments and angles of circles represent EZS(;SCO”StrUCt'onS were moved to
GGoa formal-geometricconstructions choosing from a variety of tools such as compass and straightedge, paper

foldlng and dynamlc geometrlc software (-Genstmetren&mel&de—d&pheat—mg—ﬂme—segment—d-upheatmg—an ER

e S MV

construct congruent segments, congruent angles, a segment bisector, an angle bisector, perpe tla

the perpendicular bisector of a line segment, and a line paraIIeI to a given line through pt noton a | MV
GGO05 using a compass and a stralghtedge epresen of an-eguilate Comimon Core

foldi Lg . . :

use the constructions of congruent segments, congruent angles, amgle bisectors, 3 dicular bisectors
GGO05.5 ) 8 ) & ; ; 5 2 : xtension of GG0O5

to make conjectures about geometric relationships \

verify the Triangle Inequality theorem using constructions and ap prem to selve problems use-the ER
GG12 es-of the-leng n-the measure o IF
Logical-Argument; Proof; and Congrue GG
Knowledge and Skills Stateme dent ills with'deductive reasoning to prove and apply theorems by utilizing a variety

of methods (coordinate,

and format

Wo-column, paragraph, flow chart). The student is expected to:

prove theorems ak i rreerinecegraer ~Hnresand angles thatare-formed by the
intersection of line i luding tlcal angles, angles formed by parallel lines cut by a

g endp ts of a segment and pomts on |ts perpendlcular bisector,

transversal, and equid

a alal O\A 'a m a¥a' aWa
PaHd Pt SaL SaS S

Moved from Logical Argument and
Constructions

GG13 '
elatlonshlps to solve problems-ﬁheerems—melude—wmem—wgies—a%e
v
; , sses paralleHines 3 o5 3 yentand ER

prove whether two triangles are congruent by applying the Side-Angle-Side, Angle-Side-Angle, AAS-e+ Side- Moved frnm Logical Argument and
GG11 . . . . . Constructions

Side-Side, Angle-Angle-Side, and Hypotenuse-Leg triahgle congruence conditions ER & IF

- . . . . . . . Moved from Logical Argument and

apply the definition of congruence, in terms of rigid transformations, to identify congruent figures and their .

GG10 Constructions

corresponding sides and angles using-the-definition-of congruencein-terms-ofrigid—meotions

ER
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prove theorems about the angle relationships in triangles, including the sum of interior angles, base angles of

isosceles triangles, midsegments, and medians ehoesing-from-variousformats-of proefsuch-asparagraph;

ﬂew—t—we—ee#umn—eeerénate—eetrmas#ermat—renak and QQ y use-these reIatlonshlps to soIve problems

Moved from Logical Argument and
Constructions

GG14
ER
MV
prove a quadrilateral is a parallelogram, rectangle, square or rhombus using opposite sides, opp05|te angles,
r diagonals Moved from Logical Argument and
or diagonals 0 .
Construct
GG15 ﬂew—t—we—eelumn—eeerel—ma%e—eﬁrans#ermaﬂenak and pplyasethese reIatlonshlps to solve problem onstructions
ER - Askey
’ ’ MV & IF

Similarity, Proof, and Trigonometry. GS
Knowledge and Skills Statement. The student uses the process skills in applying arity to solue problems. student is expected to:

apply the definition of similarity in terms of a dilation to identify similar figures a el ity
GSO01 Erahciormaiionte-delomainehetharre-igurecareshmadlas i ol ortional sides and the | MV

congruent corresponding angles \
6502 apply the Angle-Angle criterion to verlfy similar triangles and app ionalit he corresponding | ER

sides to solve problems-mathematics : ies 0 IF
Knowledge and Skills Statement. The studeat'us i deductive oning to prove and apply theorems by utilizing a variety
of methods (coordinate, transformational, a olumn, paragraph, flow chart). The student is expected to:

prove theorems about sinai iangles iid : onallty theorem, c—heesmg—f-rem

ariousformats-ofp Sl A A HEHN -and a QQ_\[ ER

G503 esethese theore 0 solve probl ““ odividesthe MV

identify and apply t altitude is ER - Ask

C . g bet-ween—t—he—lengt—hs—ef—t—he - ASKey
GS04 d o the hypoten ght trian e |nclud|n is he geot|c mean, - MV
y v © “ “ oo o' I S vy S Sga 7 IF
ate-ortransformaotiohaliapd-use-this-theorem to soIve problems

Knowledge and Skills Statement. The student uses the process skills to understand and apply relationships in right triangles. The student is

expected to:

use similarity of right triangles and the Pythagorean theorem to develop the relationships between the

ER — Askey, JW, Rath, Ross,

GS04.5 | angles and the sides of right triangles, leading to the definitions of the trigonometric ratios sine, cosine and
tangent

GSO5 determine the lengths of sides and measures of angles in a right triangle by applying the trigonometric ratios IE/IRV
sine, cosine and tangent in-mathematicalandreal-werld to solve problems IF
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GS06

apply the relationships in special right triangles (30°-60°-90° and 45°-45°-90°) and the Pythagorean theorem, | MV
including Pythagorean triples, inmathematicalandreal-world to solve problems IF

Measurement Two-dimensional and three-dimensional figures. GM

Knowledge and Skills Statement. The student uses the process skills to recognize characteristics and dimensional changes of two- and three-
dimensional figures. The student is expected to:

..... j j : } e FRS ek e Embedded in standards GM04, GMO5,
SYSESEAS GMO06, GMO7
identify the shapes of two-dimensional cross-sections of prisms, pyramids, cylinders, cones and G
. . . . . . . . . . rammar
GMO02 | identify three-dimensional objects and-identify-three-dimensional-ebjects generated by ro IF iTASTVI
dimensional shapes ebjeets
GMO3 determine and describe how changes in the linear dimensions of a shape affe perimeter, area, surface larify
area, or volume, including proportional and non-proportional dimensional chan ,V‘.

Knowledge and Skills Statement. The student uses the process skill

he applicati easures of two- and three-

dimensional figures. The student is expected to: \
GMoa a.pplv the formula fo‘r determine the area of regular olygon§ 2Rs " MV, added new standard GMO7
figures in-mathematicaland-real-world to sol using af V; _unit
new determine the area of composite two i i compris a combina of triangles,
; parallelograms, trapezoids, kites, regul3 ors of cirglés to solve problems using appropriate Created new standard from GM04
- units of measure
MV
apply the formu ateral surface area {whereapplicable} of three-dimensional This standard, though mostly covered
GMOS figures, including ¥ ers, spheres and composite figures, in-mathematical-and in 7" and 8" grade, is included because
real-world to solve s of measure Fhese—ﬁ-g-u#es—melude—p#&ms—pwanmds— students haven’t used the formulas for
ones, nders; i v bhe labealad g arigbles- surface area of pyramids, cones or
spheres until HS geometry.
MV
apply the formulas for d e volume of three-dimensional figures, including prisms, pyramids, This standard, though mostly covered
GMO6 cones, cylinders, spheres a omposite figures, ir-mathematical-andreal-werld to solve problems using in 7" and 8" grade, is included because
appropriate units of measure ; } } . ids—eyvh . . - composite figures, polygonal prisms,
ite fi i i i i i and pyramids are new figures for
students to compute volume.
Circles. GC

Knowledge and Skills Statement. The student uses the process skills to understand geometric relationships and apply theorems and equations
about circles. The student is expected to:
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CRS, ER
These theorems are developed in GG04
ly preve theorems about circles, including relationships among inseribed angles, radii, chords, tangents
GCOo1 appy g P g g tangents, when students use patterns to make
and secants lines;-andline-segments,and-use-theserelationships to solve non-contextual problems . .
_ conjectures about geometric
relationships.
apply the proportional relationship between the measure of an arc length of a circle and the circumference
Grammar
GCO02 of the circle to solve m—mat—hemat—reaJ—and—reai—um%ld problems—lhrs—mel-udes—the-raﬂt-re-ef—the%ngt-h-ef—an IF
GCO3 apply the proportional relationship between the measure of the area of a sector of a circle and the I
the circle to solve in-mathematicalandreal-werld problems
describe radian measure of an angle as the ratio of the length of an arc intercepted b tral angle a
GC002.5 B -
— | the radius of the circle
show that the equation of a circle with center at the origin and radius r is x> +Ye&r’ and determine the )
. A . ] 2 . Present in Pre- Calculus
GCo04 equation for the graph of a circle with radius r and center (h, k), (x—h)" + (y—k ahe- y
|
Probability. GD

Knowledge and Skills Statement. The student uses th

ess skills Droba

cted to

ity in real world situations and how to apply

independence and dependence of events. The ﬂ

GDO08

develop strategies to ations &

Recommendation by SBOE Chairperson

GDO1

determine prob emati a-world to solve contextual problems

Relates to CRS
ER, VA
IF

Relates to CRS
IF
Merged with GD03

identify whether two events are independent and give-an-example-ef-hew compute the probability of the
two events occurring together with or without replacement is-the-preduct-of theirprobabilities

Relates to CRS
ER — Rath
VA

ER, MV,VA — not present in CRS
Moved to AQR

ER, MV,VA — not present in CRS
Moved to AQR
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GDO06 apply conditional probability ef-AgivenB and-independence-in contextual real-werld problems Relates to CRS, clarity
GD06.5 | apply independence in real-werd contextual problems ER - Rath
ER, MV,VA — not present in CRS
6bo/ Moved to AQR
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Precalculus

8

H-

= VA—Process Standards
moved to knowledge

DL and skills statements

\L

Vi

Precalculus Focal Areas
Functions

5 ’ n

Relations and Geometric Reas
Measureraens:
Number and Measure

Algebraic Reasoning
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Precalculus

Introduction

The prerequisites for Precalculus are that students have successfully completed two years of algebra and one year of geometry.

The College and Career Readiness Standards are the driving force behind the Texas Essential Knowledge and Skills for mathematics. By embedding statistics
and finance and focusing on fluency and deep understandings, Texas will lead the way in mathematics education and prepare all Texas students for the
technological challenges they will face in the 21st century.

The process standards are integrated at every grade level. When possible, students will apply mathematics ems arising in everyday life, society and

the workplace. Students will use a problem solving model that incorporates analyzing given informatio a plan or strategy, determining a
solution, justifying the solution and evaluating the problem-solving problem process. They will s objects, manipulatives, paper and
pencil, and technology or techniques such as mental math, estimation, and number sense t ation of mathematical ideas,
reasoning, and their implications using symbols, diagrams, graphs and language will be nd use representations to organize,

record, and communicate mathematical ideas. They will explain, display, or justify mathe precise mathematical language in
written or oral communications.

Precalculus is the preparation for calculus. The course takes a functional p ics and is designed to strengthen and enhance conceptual
understanding and mathematical reasoning used when modeling and solvi [-world problems. Students systematically work with
functions and their multiple representations. The study of the calculus deepens students’ understanding of algebra

and extends their ability to apply algebra concepts ane | i a | for future study in mathematics. Students investigate

Knowledge and Skills Stat . - hematical processes to acquire and demonstrate mathematical understanding. The
student is expected to:

apply mathematics to problems arisin everyday life, society, and the workplace

orporates analyzing given information, formulating a plan or strategy,
g the solution, and evaluating the problem-solving process and the

use a problem-solving mo
determining a solution, jus
reasonableness of the solution

VA—Process Standards moved to

select tools, including sueh-as real objects, manipulatives, paper/pencil, and technology as appropriate, and er | knowledge and skills statements

techniques, including sueh-as-mental math, estimation, and number sense as appropriate, to solve problems

communicate mathematical ideas, reasoning, and their implications using multiple representations, including
sueh-as symbols, diagrams, graphs, and language as appropriate
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create and use representations to organize, record, and communicate mathematical ideas

analyze mathematical relationships to connect and communicate mathematical ideas

display, explain, display; and justify mathematical ideas and arguments using precise mathematical language
in written or oral communications

VA—Process Standards moved to
knowledge and skills statements

Functions.

PF

Knowledge and Skills Statement. The student uses process standards in mathematics to explor,
functions. The student makes connections between multiple representations of functions
student analyzes and uses functions to model real world problems. The student is e

and analyze the attributes of
onstructs new functions. The

PFO1 use the composition of two functions to model and solve real-world problems
PFO2 givean-example demonstrate that function composition is not always commuta arity of language
represent a given function as a composite function of two or mo ‘
PFO3 M&Wm%—(—gﬁ-)@e} here -g-fxﬁ-—VQ- Instructional example not needed
O =teowe )09 e TOO= MY =B, V=X
PFO4 describe symmetry of graphs of even and o 3 A oblem ER
determine an inverse function enite 0 nction over its domain or a subset of its domain o o
PFO5 . ] . Current verbiage is too limiting
and represent the inve i<l nd/eralgebraicalhs multiple representations
graph exponentia {including basee)trigonometric functions, piece-wise Base e is implied
PFO6 defined functions, j nomial, power, are-trigonometric, inverse trigonometric funetions. VA
and piece-wise defing nctions, incl g step ctions Added Algebra 2 SE A2FO5
Combining SE PG03, PG04, PGO7,
PG16 for continuity of
graph functions, incIudin al, Iogarlthmlc sine, cosine, rational, polynomial, and power functions transformations. The real world
ogarithmicfunctions-with-variousbases-including the naturalleg function; and their transformations problems will be addressed in
PGO3 including a - f(x), f(x) + d, f(x c), f((b - x) for speC|f|c values of a, b [of and d, in mathematical and real-world modeling.

problems

SE was moved from Geometric
Reasoning Focal Area to Function
Focal Area to better delineate the
focal areas.
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graph +m+e+’—se—t-|=|-genemet|=|e£u-net+ens-(arc5|n X; and arccos x) m%h—and—wt—heut—teehqeleg-y melﬁd-mg—e*plarmng

SE clarification on the expectation
and eliminated the instructional
suggestion

PG17 Ry —~and describe | SE was moved from Geometric
the Ilmltatlons on the domain Reasoning Focal Area to Function
Focal Area to better delineate the
focal areas.
determine and analyze the key features of exponential functiens, and logarithmic funetions i
trigonometric-functions, piece-wise-defined-funetions; rational funetions, polynomial, power,-and Base e is implied
PFO7 trigonometric, inverse trigonometric funetions, and piece-wise defined functions including ste VA
as domain, range, symmetry, relative maximum, relative minimum, zeros, asymptotes, andfintervals ove Added Algebra 2 SE A2FO5
which the function is increasing or decreasing
The original SE excluded all functions
‘ e and descfibe xcept power functions.
PG04 ef end behaV|or of functions mcIudmg exponential, logarithmic, rational, polyno an wer functions e:gi\;Eg\;ii:;ilgteg?uer::tcion
using infinity notation to communicate this characteristic in mat ical and real-world problems Focal Area to better delineate the
focal areas.
Focus the SE on particular
graph-analyze characteristics of rational functi 2 ermine V c h-as-demain; and the characteristics of rational functions
PGOS behavior of the function around the as m m cal and'@bligue asymptotes. SE was moved from Geometric
i j ibe odifferencesbetweenthe gdomains-ofthe i d ionrs{p Reasoning Focal Area to Function
Or m i orld Focal Area to better delineate the
focal areas.
The original SE was limiting the
discussion of discontinuities to
determine various s int erval (—oo,0) as they relate to atienal functions, such as ;;;cional functions.
PGO6

rational and piecewi and explore the limitations of the graphing calculator as it relates to
the behavior of the fu iScontinuities. i i

SE was moved from Geometric
Reasoning Focal Area to Function
Focal Area to better delineate the
focal areas.

describe the left-sided behavior and the right-sided behavior of the graph of a function around discontinuities

Discussion of discontinuities as
alternative to limits concept

analyze situations modeled by functions including exponential, logarithmic, rational, polynomial, and power
functions to solve real-world problems such as problems involving growth and decay and optimization

SE was created to address the real-
world problems for multiple functions
that were in PGO5, PG07, PA10
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Clarification of expectation
SE was moved from Geometric

PG15 : Reasoning Focal Area to Function
develop and use a 5|nu50|dal function that models a situation in mathematlcal and real- world problems Focal Area to better delineate the
focal areas.
Removed the examples
PMO2 determine the values of the trigonometric functions at the special angles {30%-45%-60%)and-the-angles,such-as | SE was moved from Measurement

the-half-angles; and related-te-them in mathematical and real-world problems

Focal Area to Function Focal Area to
better delineate the focal areas.

Relations and Geometric Reasoning Geemetric-Reasoning.

PG

More inclusive and descriptive focal
area name

Knowledge and Skills Statement. The student uses the process standards in mathematics tosiodel and make ‘connections between algebraic
and geometric relations. The student is expected to:

. . Moved SE within Focal Area with
PGO1 | graph a set of parametric equations v with! W
common content
PGO2 convert parametric equations into rectangular relations,and convert rectangularirelations into parametric As written the standard is too limiting
equations. tesclrerathermaticalondrealwvorld e rctlems so it is moved to a SE PA15
Moving the solve from SE PG02
and removing limiting feature
. . : . . . SE was moved from Number and
use parametric equation nd solve preblemsiavelsing motion-n mathematical and real-world
PA15 bF: g e (L s Algebraic Methods Focal Area to
problems Relations and Geometric Reasoning
Focal Area to better delineate the
focal areas.
PGO7 SE was addressed in PG03
PGOS graph points in the polar coordinate system and convert between the rectangular coordinates and polar ER
coordinates systems-in-mathematicalandreal-world-problems.
PGO9 graph polar equations such as cardiods, limacons, or lemniscates by plotting points and using technology—usirg | concepts are beyond introduction
syrmmmetryusingzerosand-maximum-vatues ircluding recognizing special-polargraphs level of polar
. . . . Moved SE within Focal Area f
PG13 | determine the conic section formed when a plane intersects a double napped cone d”?::ationW' in rocat Area for
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make connections between the locus definition of conic sections and their equations in rectangular

PG10 | coordinates. deriveinrectangilarceardinatesthecauaticoncfacirclenarabelocllinse and hyee Clarification of expectation

PG11 Clarification of expectation ER

PG12 Clarification of expectation ER

PG16 | B oPTE .- e '_- _ :_gi _'- SE was combined with PGO3
Duplicates the content of Calculus

PG18 | estimate-thelimitof afunctionatapeoint-includi Replace with discussion of
discontinuities

PG19 :_ ) e i i : :_ : ...... Duplicates the content of Calculus

PG20 | useknowledge bead tbothabek Hers T e Duplicates the content of Calculus

PG21 | © i i RS Duplicates the content of Calculus

PG22 shee—g Duplicates the content of Calculus
PM

Number and Measu More inclusive and descriptive focal
area name

Knowledge and Skills State
calculate measures in mathe

ses process standards in mathematics to apply appropriate techniques, tools, and formulas to
orld problems. The student is expected to:

PMO1 determine the relationsh e unit circle;the-wrappingfunction-PAMpd=(eosx-sin>); and the eliminated the instructional
definition of a periodic func 0 evaluate trigonometric functions in mathematical and real world problems | suggestion

PMO6 o L e SreorerEeTE T N . Clarification of expectation
describe the relationship between degree and radian measure on the unit circle P
represent angles in radians and or degrees based on the concept of rotation and find the measure of reference

PMO7 | angles and angles in standard position with-a-common-terminalside-in-mathematical-and-real-world-problem Separate SE into two SE’s
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represent angles in radians or degrees based on the concept of rotation in mathematical and real-world
problems, including linear and angular velocity

Separate SE PM07

determine;usingreferenceangles; the value of trigonometric ratios of any-angles, ineluding and sehving

Clarification of expectation

PMO03 | solve problems involving trigonometric ratios #velvnrgpeints-on-the-terminalside-efan-angle in mathematical | Moved SE within Focal Area with
and real world problems common content
use trigonometry to-determine-directional-bearingand-harmeonicmeotion in mathematical and real world )
PMO08 & . y . . . Rephrasing of the SE
problems, including directional bearing.
. . . M E within Focal A ith
PMO04 | use the Law of Sines in mathematical and real-world problems. oved SE within Focal Area wit
common content
. . . Moved SE within Focal A ith
PMO5 | use the Law of Cosines in mathematical and real-world problems. ove WIthin Focal Area wi
common content
SE was moved from Geometric
PG23 | use vectors to model situations involving magnitude and direction. easoning Focal Area to Number and
easure Focal Area to better
delineate the focal areas.
SE was moved from Geometric
. T . R ing Focal Area to Numb d
PG24 represent the addition of vectors and the multiplieation of a vectac eometr and symbolically. easoning rocal Area to tumberan
Measure Focal Area to better
delineate the focal areas.
SE was moved from Geometric
- s . Reasoning Focal Area to Number and
PG25 | apply vector addition and multiplication ematical and real-world problems.

Algebraic Focal Area to better
delineate the focal areas.

Algebraic Reasoning N&

PA

Knowledge and Skills State
models, and solve equations a

PAO1 | represent finite sums and i eries using sigma notation.
expand finite sums and infinite series written in sigma notation Separate SE PAO2 for clarification
PAO2 evaluate finite sums and geometric series when possible written in sigma notation. ealewlate-thevaluewhen-it ER
ists of - . . on.
PAO3 represent arithmetic sequences and geometric sequences and-series using reedrsien recursive formulas. and Clarification of SE and combine series

with SE PAO5
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calculate the nth term and the nth partial sum of an determine-the-nth-termsand-thesum-ofafinite arithmetic
PAO4 .. . . Consistent wording with SE PAO6
series in mathematical and real-world problems.

Clarification of SE and combine

PAO5 | represent arithmetic series and geometric seguencesand-series using a-recursien-formula-and sigma notation sequence with SE PAO3

calculate the ™ term of a geometric series, the n'™ partial sum of a geometric series, and sum of & an infinite
geometric series when it this-sum exists.

PAO6 ER and clarification of SE

he Binormial Tt ot ot b) L \ lod forrm.

PA11 apply the Binomial Theorem for the expansion of (a+ b)" in powers of a and b for a positive inte
and b are any numbers

Reworded for specificity
Moved SE within Focal Area with
common content

PAO7 } lEeReae } SE is not a prerequisite for Calculus

PAO8 E is not a prerequisite for Calculus

PAO9 SE is not a prerequisite for Calculus
ER and the change of base statement
leads to limitations

PA10 Moved SE within Focal Area with
common content

PA12 ER

PA13 ER

PAl14

solve polynomial eq ER
PAL7 g.raphlcal metho.ds or Added examples for clarification
PA18 ER and separate SE into two SEs

Added examples for clarification

solution set of the polynomial inequality in interval notation in mathematical and real-world problems

solve rational inequalities with real coefficients by applying a variety of techniques such as factoring, graphical
methods or technology and write the solution set of the rational inequality in interval notation in mathematical | Separate SE PA18
and real-world problems
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use trigonometric identities such as reciprocal, quotient, Pythagorean, cofunctions, even/odd, and sum and

ER
SE was moved from Geometric
Reasoning Focal Area to Algebraic

PG14 | difference identities for cosine and sine to simplify trigonometric expressions. inmathematicalandreal-world
problems Reasoning Focal Area to better
delineate the focal areas.
Consistent language with SE PA14
PA16 | generate and solve trigonometric equations in mathematical and real-world problems Moved SE within Focal Area with

common content

S

October 2011 39

Precalculus




Mathematical Models with Applications (MMA)

VA—Process Standards
moved to knowledge and
skills statements

MMA Focal Areas [T '§
1 Math Mo % s Standa
Numericreasoning | ath Mod@ling in REFSORal Fina
} } } } } m gl SCience Engineering

Geometricreasoning 4 Math Modeling in Fine Arts
Probabilistic-and-statistical-reasoning ath Modéling in Social Sciences
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Mathematical Models with Applications (One-Half to One Credit)

(a) General requirements.

The provisions of this section shall be implemented beginning the 2013-2014 school year. Students can be awarded one-half to one credit for successful

completion of this course. Prerequisite: Algebra I. This course must be taken before receiving credit for Algebra Il.

(b) Introduction

(1)

(3)

(4)

The desire to achieve education excellence is the driving force behind the Texas Essential Knowled
College and Career Readiness Standards. By embedding statistics, probability, and finance, and

ills for mathematics, guided by the
uency and solid understandings, Texas
he 21st century.

The process standards are integrated at every grade level and course. When possi i atics to problems arising in
everyday life, society, and the workplace. Students will use a problem-solving iven information, formulating a
plan or strategy, determining a solution, justifying the solution, and evaluating th reasonableness of the solution.
Students will select appropriate tools such as real objects, manipulati technology and t iques such as mental math,
estimation, and number sense to solve problems. Students will ef athematical ideas, reasoning, and their implications using
multiple representations such as symbols, diagrams, graphs, and |3 e mathematical relationships to generate solutions and
make connections and predictions. Students will ana ect and communicate mathematical ideas. Students will
display, explain, or justify mathematical ideas z i ati age in written or oral communication.

Mathematical Models with Applicationsi L > i Kindergarten to Grade 8 and Algebra I. This math course
provides a path for students to succeed G for various post-secondary choices. Students learn to apply mathematics
through experiences in persona and social science. Students use algebraic, graphical, and geometric
problems, and communicate solutions. Students will select from tools such
as physical object ives, t ! i alculators, data collection devices, and computers), paper/pencil, and from
methods such as alg i i easoning, patterns, and mental math to solve problems.

mathematical modeling i .* The student will:
(A) Represent:
(i) identify the variabl problem and select those that represent essential features,

(i) formulate a model bycreating and selecting from representations such as geometric, graphical, tabular, algebraic, or statistical that describe
the relationships between the variables,

(B) Compute: analyze and perform operations on these relationships to draw conclusions,
(C) Interpret: interpret the results of the mathematics in terms of the original problem,
(D) Revise: confirm the conclusions by comparing them with the problem and then revise as necessary,

(E) Report: report on the conclusions and the reasoning behind them.
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*Note: See page 9 for a graphical representation of the above Modeling Cycle for professional development.

Mathematical Process Standards

M.1 Knowledge and Skills Statement. The student uses mathematical processes to acquire and demonstrate mathematical understanding. The

student is expected to:

apply mathematics to problems arising in everyday life, society, and the workplace.

use a problem-solving model that incorporates analyzing given information, formulating a pl
determining a solution, justifying the solution, and evaluating the problem-solving proce
reasonableness of the solution

select tools, including sueh-as real objects, manipulatives, paper/pencil, an

problems

ology as appropriat
and techniques, including sueh-as mental math, estimation, and number e as appropriate, to solve

communicate mathematical ideas, reasoning, and their img ions using m

presentations, including

symbols, diagrams, graphs, and language as appropriate

VA—Process Standards moved to
knowledge and skills statements

create and use representations to organize d, and co nemati

analyze mathematical relationships ommuni c eas

display, Eexplain, display and jus deas and 3

in written or oral communications

ments using precise mathematical language

PARAARN

ER deleted based on Expert
Reviewer’s recommendation to
include in process standards

ER deleted based on Expert
Reviewer’s recommendation to
include in process standards

ER deleted based on Expert
Reviewer’s recommendation to
include in process standards

Mathematical Modeling in Personal Finance Algebraic-Reasoning-(Expressions,-Equations,-and

Generalized Relationships).

MMAA

M.2 Knowledge and Skills Statement. The student uses mathematical processes with graphical and numerical techniques to study patterns and
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analyze data related to personal finance. The student is expected to:

(A) use rates; and linear functions, and-directvariation to solve problems involving personal finance and E:m_eA:'S(eZ’Od';f;i‘r']aa?:::;;zﬂie
MMAAO01 budgeting, including compensations and deductions prop P
and not needed

(B) : .

solve problems involving personal taxes
MMAAQ2 P &p
(C) analyze data to make decisions about banking, including options for online banking, checking accounts, Information added for clarification
MMAAO3 overdraft protection, processing fees, and debit card/ATM fees and updated methods of banking

M.3 Knowledge and Skills Statement. The student uses the mathematical processes with algeBraic formulas, graphs, and amortization

modeling to solve problems involving credit. The student is expected to:
use formulas to generate tables to display series of payments for loan ameftizations resulting from
(A) : ER—Askey
financed purchases
B j rsonal credi i i i i i
(B) analyze met—heds—ef—payment—aaanlable. pe :90 al credit options in retail purchasing.and compare relative Clarification of wording
MMAAO04 advantages and disadvantages of each option
(C) use technology to create amortization models to investigate home financing and compare buying a home ER—_CIanfy that Styden_ts are not
MMAAOS to renting a home required to amortize with
— g paper/pencil
(D) use technology to create amortization' models to investigate @utomobile financing and compare buying and ER—FIarlfy that StUdePts are not
MMAAO6 a vehicle to leasing a vehicle required to use amortization tables

with paper/pencil

M.4 Knowledge and Skills Statemi@ntiiih e studentaises'mathematicaliprocesses with algebraic formulas, numerical techniques, and graphs to
solve problems related todifi@ncial planaing. Thestudent is expectedito:

(A) analyze and compare coverage options and rates in insurance
MMAAOS Y P
B investigate and are invest t options, including stocks, bonds, annuities, certificates of deposit, and
(B) . 8 A 4 "Ny °° : g ’ ’ ’ & Clarifying and updating information
MMAAQ09 retirement plans
Q) analyze types of savings.options involving simple and compound interest and compare relative advantages
MMAAQ7 of these options

Math Modeling in Science and Engineering

M.5 Knowledge and Skills Statement. The student applies mathematical processes with algebraic techniques to study patterns and analyze data
as it applies to science. The student is expected to:

October 2011
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This standard was eliminated from
Algebra 2. It was considered for
this course, but we feel the content
is JUST science.

ER—Askey, direct variation is the

(A) use proportionality direet and inverse variation to describe physical laws such as Hook's Law, Newton's same as !oroportlonal Clarification
MMAA10 Second Law of Motion, and Boyle's Laws asto Wh,ICh Iavys to use N only
Newton’s law involves direct
variation
Clarification of the model to be
used and added one more area of
(B) use geemetrie exponential models available through technology to model grow ecay in are science to be modeled.
MMAGO1 as population, biology, ard ecology, and chemistry, including radioactive d This standard mirrors SE A2D03,
which has been eliminated from
the Algebra 2 course standards.
(C) use guadratic functions to model motion such as an object n, or kicked standard added to specify the

M.6 Knowledge and Skills Statement. The student applies mathemz

dataasitap

inclusion of quadratic models

ebra and geometry to

plies to architecture and engineering. The

study patterns and analyze

Split this standard between this
strand and the Fine Arts to focus

(A) use similarity, geometric transfo ctive drawings to describe mathematical on architecture in this strand. Also,
MMAGO03 patterns and structure i added the word “similarity” as this
is included when working with
transformations
Added standard to support a weak
use scale fac ree-dimensional objects to demonstrate proportional and area in geometric thinking. Use
(B) non-proportio volume as applied to fields such as engineering drawing, within applications in this strand
architecture, ang brings more meaning to the
mathematics
Added standard to support a weak
area in geometric thinking. Use
(C) use the Pythagorean T€orem and special right-triangle relationships to calculate distances within applications in this strand

brings more meaning to the
mathematics
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use trigonometric ratios to calculate distances and angle measures as applied to fields such as surveying,
navigation, and orienteering

Split from MMAGO02: moved the
use of ratios to calculate distances
to apply to Science and
Engineering fields; left
trigonometric functions to model
periodic motion in art and music in

Math Modeling in Fine Arts Geometric-Reasoning.

MMAG

M.7 Knowledge and Skills Statement. The student uses mathematical processes with algebra and

ry to study patterns and analyze data

as it applies to fine arts. The student is expected to:

Moved to Math Modeling in

science and engineering.
Moved “calculate distances” to
Science and Engineering fields;
(A) use trigonometric ratios and functions available through te kept Fr'gonometr'c rat'f’s ?nd .
. . . functions to model periodic motion
MMAGO02 periodic behavior in art and music . S
in art and music in Fine Arts.
(behaviors)
ER—Ross
Split this standard between this
strand and the Science and
Engineering to focus on art in this
(B) use similarity, geometric transfor ctive drawings to describe mathematical strand. Added the word “similarity”
MMAGO3 patterns and str as this is included when working
with transformations Added
photography for more specificity
and depth
Q) use geometric t d periodic motion to describe mathematical patterns and
MMAGO04 structure in mus
Added standard to support a weak
use scale factors wi ensional and three-dimensional objects to demonstrate proportional and area in geometric thinking. Use
(D) non-proportional cha in surface area and volume as applied to fields such as painting, sculpture, and within applications in this strand

photography

brings more meaning to the
mathematics

Math Modeling in Social Sciences Probabilistic-and-Statistical Reasoning:

MMAD

M.8 Knowledge and Skills Statement. The student applies mathematical processes to determine the number of elements in a finite sample
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space and compute the probability of an event. The student is expected to:

determine the number of ways an event, such as a sports tournament, may occur using combinations,

CCRS—this expectation is not
addressed in any other of the

(A) permutations, and the Fundamental Counting Principle secondary math student
expectations.

MBADOZ This is covered in MMADO4.

(I\%MADOS Added the example for clarification

(D)

MMADOQ9

M.9 Knowledge and Skills Statement. The student applies mathematical processes
social sciences. The student is expected to:

(A) . This standard includes the
MMADO1 scatterplots., dot plots, stem and leaf plots, and box and w ons from the data requirements of Algebra 2, SE A2D07
and determine the strengths and weaknesses of the concl
ER—Askey suggested changing
“measures of central tendency” to
“summary Statistics”. The committee
decided to go with the SBOE’s Broad
(B) analyze numerical data using me n, median, and mode) and variability Strokes Guidance and keep
L - ; o . terminology familiar to teachers and
MMADO2 (range, IQR, and standard deviatio ake inferences with normal distributions parents.
Moved correlation to SE MMADO04
below.
This standard includes Algebra 2, SE
A2DO01.
.. . . . . This standard was moved from Algebra
distinguish the ohg types of research, including surveys, experiments, and
(C) b & - | i ELVP & = B 2, SE A2D04 and has been edited for a
observational st better fit with this course.
. . . This standard d fi Algeb
(D) use data from a sa ate population mean or population proportion ) gSESAazr:);Sr Wwas moved irom Algebra
analyze marketing claims based on graphs and statistics from electronic and print media and justify
(E) . ) - . i Added more specificity and updated
journRals-hewspapers,and-othersourcesto-determine the validity of stated or implied conclusions .
MMADO3 types of media
use regression methods available through technology to model linear and exponential functions, deseribe | Deleted the quadratic regression;
(F) . e e . L i deatie AumAnan . _ 1 s it pamdle ) Algebra Il is adding a similar standard
MMADO4 S o e it Con TEETER - o to include quadratic and other

functions.
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M.10 Knowledge and Skills Statement. The student applies mathematical processes to design a study and use graphical, numerical, and
analytical techniques to communicate the results of the study. The student is expected to:

(A) formulate a meaningful question, determine the data needed to answer the question, gather the

MMADOQ5 appropriate data, analyze the data, and draw reasonable conclusions

) communicate methods used, analyses conducted, and conclusions drawn for a data-analysis project Reworded to clarify that a student may
MMADO6 through the use of one or more of a by written report, a visual display, an oral report, or a multimedia use more than one medium for

presentation «Presentaton
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The following model is referenced in our introduction and is recommended for use in teacher professional development.

A basic mathematical modeling cycle is summarized below. The student will:
(A) Represent:
(i) identify the variables in the problem situation and select those that represent essential features,
(ii) formulate a model by creating and selecting from representations such as geometric, graphical, tabular, algebraic, or statistical that
describes the relationships between the variables,
(B) Compute: analyze and perform operations on these relationships to draw conclusions,
(C) Interpret: interpret the results of the mathematics in terms of the original problem situation,
(D) Revise: confirm the conclusions by comparing them with the problem situation and then
(E) Report: report on the conclusions and the reasoning behind them.

e as neces

Validation

Report

Results
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Advanced Quantitative Reasoning (AQR)

8
H-
VA—Process
H=
Standards moved
to knowledge and
s skills statements
\L
\vi

AQR Focal Areas
Expressions, equations and generalized relationships
Geometric reasoning
Probabilistic and statistical reasoning
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Advanced Quantitative Reasoning

General Requirements

Students shall be awarded one-half to one credit for successful completion of this course. Prerequisites: Geometry and Algebra Il

Introduction

The desire to achieve education excellence is the driving force behind the Texas Essential Knowledge and Skills for
Career Readiness Standards. By embedding statistics, probability, and finance, while focusing on fluency and d
mathematics education and prepare all Texas students for the challenges they will face in the 21st centur

atics, guided by the College and
erstandings, Texas will lead the way in

The process standards are integrated at every grade level and course. When possible, students wi to problems arising in everyday life,
mulating a plan or strategy,
solution. Students will select

, estimation, and number sense
representations such as
solutions and make connections and predictions.

. Students will display, explain, or justify mathematical

determining a solution, justifying the solution, and evaluating the problem-solving proc
appropriate tools such as real objects, manipulatives, paper and pencil, and technology
to solve problems. Students will effectively communicate mathematical ideas, reasonlng,
symbols, diagrams, graphs, and language. Students will use mathematical
Students will analyze mathematical relationships to connect and commun
ideas and arguments using precise mathematical language in written or or:

In Advanced Quantitative Reasoning, students develop = i 3 nd life. Course content consists primarily of

applies reasoning, planning, and communicatio isi @ problems in applied situations involving numerical reasoning, probability,
statistical analysis, finance, mathematical selectio i geometry, trigonometry, and discrete mathematics.

use a problem-solving mo orporates analyzing given information, formulating a plan or strategy,
determining a solution, jus g the solution, and-evaluating the problem-solving process and the VA—Process Standards moved to
reasonableness of the solution knowledge and skills statements

select tools, including sueh-as-real objects, manipulatives, paper/pencil, ard-technology as appropriate, and e
techniques, including sueh-as-mental math, estimation, and number sense as appropriate, to solve problems

communicate mathematical ideas, reasoning, and their implications using multiple representations, including
symbols, diagrams, graphs, and language as appropriate
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create and use representations to organize, record, and communicate mathematical ideas

analyze mathematical relationships to connect and communicate mathematical ideas

display, explain, display; and justify mathematical ideas and arguments using precise mathematical language in
written or oral communications

VA—Process Standards moved to
knowledge and skills statements

Numeric Reasoning.

AQRN

Knowledge and Skills Statement. The student applies the process standards in mathematics to
existing knowledge. The student generates new mathematical understandings through proble
life, society, and the workplace. The student extends existing knowledge and skills to an

ew understandings by extending
umerical data that arise in everyday
tions. The student is expected to:

Develop and Apply Skills Used in College and Careers

g % St -,- ;.:-.-=.==,--.

is SE is subsumed within the
athematical process standards.

AQRNG2

This SE is subsumed within the
mathematical process standards.

......

AQRNO3

This SE is subsumed within the
mathematical process standards.

Analyze Numerical Data

compare and contrast precisi jtuation ch as in measurements and significant

figures

ER

IF—simplified language and removed

AQRNOZ apply; ished ratios;rates; ratings, averages; weighted averages, and
Q ; middle school content
s that are not easily measured using proportionality such as packin
AQRNO5 y £Rrop Y DACANE | ER—Askey
problems, crowd est blood cell count
solve geometric proble direct measurement, including similar triangles, Pythagorean Theorem,
- X Moved from AQRG04
Law of Sines, Law of Cosi d the use of dynamic geometry software
solve problems involving large quantities using combinatorics such as numbers of unique license plates and
IF & ER—Askey
phone numbers
AQRNO6 use arrays to efficiently manage efficiently large collections of data and add, subtract, and multiply matrices Grammar
to solve applied problems, including geometric transformations
ALPRE IF & ER—Askey
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Use Ranking and Selection

AQRNO8 ER

analyze various voting and selection processes to determine-an-appropriatemethodfora compare results in

given situations such as at-large versus single-member districts and plurality versus majority voting

AQRNO9 ER

select and apply an algorithm of interest to solve real-life problems, such as: problems using recursion or
iteration involving population growth or decline, fractals, and compound interest; the validity in recor
and transmitted data using checksums and hashing; sports rankings, weighted class rankings, and
engine rankings; and problems involving scheduling or routing situations using vertex-edge
paths, Euler paths, and minimal spanning trees; then communicate the application of the
precise mathematical and nontechnical language to peers

ER—Rath & Ross
Merging AQRNO7, AQRNO8, AQRN10,
AQRAO6

Use Network Models

AQRN10 echnical edit

ER: suggested inclusion of
oo conditionals and loops. See comment
below for justification of deletions.

AQRN11 | construct analyze,

Algebraic Reasoning (Expressions, Eq ONS, 3 eneralized Relationships). AQRA
\
Knowledge and Skills Staten ent a the pro andards in mathematics to create and analyze mathematical models of
everyday situations to cisiens rélated to earning, investing, spending, and borrowing money by appropriate, proficient, and
efficient use of tools, including technology.\The stuc uses mathematical relationships to make connections and predictions. The student
judges the validity of a prediction and uses hematical models to represent, analyze, and solve dynamic real-world problems. The student is
expected to:
Model Data
Hetereminawbathor arnot e ic o linanr ralationchio inacatof hivadabadata b fiading and intararating VA
AQRAOL | . o ) Co TR o T e - > Already addressed in Algebra | and
the correlationcoefficientforthe data

Grade 8 Mathematics.

collect numerical bivariate data;-use-the-data to create a scatterplot;, select a function to model the data,

AQRAO02
QRAO justify the model selection, and use the model to interpret results and make predictions

Clarification

describe the degree to which uncorrelated variables may or may not be related and analyze situations where
correlated variables do or do not indicate a cause and effect relationship

ER & VA to extend A1L13
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Model Change and Relationships

determine or analyze an appropriate growth or decay model for problem situations, including linear,

AQRAO3 . L .
Q exponential, and logistic functions

AQRAO4 determine or analyze an appropriate cyclical model for problem situations that can be modeled with ER
trigonometrie periodic functions

AQRAO5 | determine or analyze an appropriate piecewise model for problem situations

ALRAOE ER

Model Financial Situations

AQRAO7 create determine, represent, and analyze mathematical models for various types®f income calculations to BSG
determine the best option for a given situation

AQRAOS create determine, represent, and analyze mathematical models for expenditures, including those involving -
credit, to determine the best option for a given situation
create determine, represent, and analyze mathematical models and-appropriate representations, including

AQRAQ9 | formulas and amortization tables, for various types of loans and investments to determine the best tean-or ER & BSG

nvestment-plan option for a given situation su€h as €ell phone plans and_buying.versus leasing a car

Geometric Reasoning. AQRG
Model with Geometric Tools

Combined with AQRG04

Reasonableness of SE

Moved to AQRNO6

Move to Numeric Reasoning
Probabilistic and Statistical Reasoning. AQRD
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Knowledge and Skills Statement. The student utilizes the process standards in mathematics to generate new understandings of probability and
statistics. The student analyzes statistical information and evaluates risk and return to connect mathematical ideas and make informed
decisions. The student applies a problem-solving model and statistical methods to design and conduct a study that addresses one or more
particular question(s). The student uses multiple representations to effectively communicate the results of student-generated statistical studies
and the critical analysis of published statistical studies. The student is expected to:

Analyze and Evaluate Risk and Return in the Context of Everyday Situations

use a two-way frequency table as a sample space to identify whether two events are independent and
interpret the results

use the Addition Rule, P(A or B) = P(A) + P(B) — P(A and B), in mathematical and real-wor

Deleted from Geometry and inserted
in AQR

calculate determine-and-interpret conditional probabilities and probabilities

ER
We felt determining probabilities was
separate process from interpreting

AQRDO1 | constructingand-analyzingrepresentationstneluding using tree diagrams, Ven , babilities. We also thought that
and formulas such as Bayes’ Theorem isi i Fesituation formulas were important. See
comments below for justification of
deletions.
interpret conditional probabilities and prob This new SE contains parts that were
make decisions in problem situations deleted from the previous SE.
use probabilities to make and justif
AQRDO2 P . J ¥ Clarification
forecasts, and insurance costs
AQRDO3 | calculate expecte and risk

determine the valid
truth tables

To insure that students are exposed

AQRDO4 . to both limitations and lack of

when studies are reporte ondensed form ) .

relevant information.

AQRDOS interpret and compare theresults-efpells; statistical results using appropriate technology given a margin of ER

error in situations such as polls, quality control, and measurements

identify usesand potential misuses of statistical-analyses in-studiesreportingstatisties-or-using statistics to

justify particular conclusions, including assertions of a cause and effect relationship rather than an
AQRDO6 . . R . . . . Technical edit & ER

association, and missteps or fallacies in logical reasoning such as confounding variables and hasty

generalizations
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describe strengths and weaknesses of sampling techniques, data and graphical displays, and interpretations

AQRDO7 I S . . . . .
Q of summary statistics and other results appearing in a study, including reports published in the media

Conduct Statistical Analyses

AQRDOS determine the need for and purpose of a statistical investigation and what type of statistical analysis can be
used to answer a specific question or set of questions

AQRDO9 identify the population of interest for a statistical investigation, select an appropriate sampling technique, Clarification
and collect data

AQRD10 | identify the variables to be used in a study

AQRD11 determine possible sources of statistical bias in a study and how such bias may affect the ability-to genaralize ER
validity of the results
create data displays for given data sets to investigate, compare, and estimate center, shape, spread, and

AQRD12
unusual features of the data

AQRD13 analyze determine possible sources of data variability efdata;4e8th,. including those that can be controlled Clarification

and those that cannot be controlled

Communicate Statistical Information

report results of statistical studies to a particular audience, including selécting aniappropriate presentation

AQRD14 . . . . . . . .
Q format, creating graphical data displays, and interpreting results in terms of the question studied
AQRD15 | justify the design and the conclusion(s) of statistical'studies, including the methods used fereach Technical edit
communicate statistieal results inketh oral and writtenformats using appropriate statistical and
AQRD16 . & approp Technical edit
nontechnical language
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Independent Study in Mathematics

General Requirements

Students shall be awarded one-half to one credit for successful completion of this course. Prerequisites: Geometry and Algebra Il

Introduction

atics, guided by the College and
rstandings, Texas will lead the way in

The desire to achieve education excellence is the driving force behind the Texas Essential Knowledge and Skills for
Career Readiness Standards. By embedding statistics, probability, and finance, and focusing on fluency and de
mathematics education and prepare all Texas students for the challenges they will face in the 21st centur

The process standards are integrated at every grade level and course. When possible, students wj mathemati problems arising in everyday life,
society, and the workplace. Students will use a problem-solving model that incorporates an iven information, lating a plan or strategy,
determining a solution, justifying the solution, and evaluating the problem-solving proces the reasonableness of th tion. Students will select

appropriate tools such as real objects, manipulatives, paper and pencil, and technology and i as mental ma stimation, and number sense

Students will analyze mathematical relationships to connect and communica ical i tudents will display, explain, or justify mathematical
ideas and arguments using precise mathematical language in waitten or oral ¢

In Independent Study in Mathematics, students will e
mathematics such as theory of equations, numbe : linear algebra, advanced survey of mathematics, or history of
mathematics.

General Requirements

Deleted information is provided in

(A) -=-=--=-- ' udy-ir-Ms matics—Reg ek : a-H-Geometry: Students may repeat this the introduction above.
course with different se content for/up to three credits.
Contentreguirements: Studentswille d-theirmathemati nderstandingbeyond-theAlgebraHHeveln-a

- ocifi ‘V h-as-theory-of equations-number-theory-non-Euclideangeometry, Deleted information is provided in
advanced-survey-of mathems or-history-of-mather - The requirements for each course must be the introduction above.

approved by the local district before the course begins.

If this course is being used to satisfy requirements for the Distinguished Achievement Program, student

(©) research/products must be presented before a panel of professionals or approved by the student's mentor.
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Mathematical Process Standards

Knowledge and Skills Statement. The student uses mathematical processes to acquire and demonstrate
mathematical understanding. The student is expected to:

apply mathematics to problems arising in everyday life, society, and the workplace

use a problem-solving model that incorporates analyzing given information, formulating a plan or strategy,
determining a solution, justifying the solution, and evaluating the problem-solving process and the
reasonableness of the solution

select tools, including sueh-as-real objects, manipulatives, paper/pencil, and-technology as ap
ef techniques, including sueh-as-mental math, estimation, and number sense as appropci 1
problems

communicate mathematical ideas, reasoning, and their implications using mult
symbols, diagrams, graphs, and language as appropriate

create and use representations to organize, record, and commu

in written or oral communications

VA—Process Standards moved to
knowledge and skills statements
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