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contextualize a real world
situation given different
representations of a
function;

interpret adding a constant
function to a given
function i a real world
situation;

interpret the
transformation of a
function 1n a real world
situation;

use mnverse relationships to
explain the graphs of
exponential and
logarithmic functions;

classify three-dimensional
objects by therr cross-
sections;

communicate to others the
reason that ratios and
proportions can be used to
find parts of similar

decontextualize a real
world situation grven
different representations of
a function;

find a pattern and
communicate to others
how the graph changes by
adding a constant function;

find a pattern and
communicate to others
how the graph changes by
using transformations;

use propertics of
logarithms to transform an
expression;

communicate the
relationship between the
arca of the cross section
and the volume of the
object;

communicate to others the
relationships between the
ratios of sides, arcas and
volumes of similar figures.

analyze different
representations of a
function in the context of
the situation;

build functions by adding a
constant function to
another function and
search for regularity or
trends;

build functions by using
transformations and search
for regularity or trends;

use logarithms to represent
exponential models and
evaluate the logarithms
using technology;

visualize relationships
between cross-section and
three-dimensional objects;

use ratios and proportions
of similar figures to solve
real world problems.

analyze rate of change 1n
different representations of
a function;

build functions by adding a
constant function to
another function, where
the constant 1s a positive
integer;

find the equation of a
function given a
description of the
transformation;

convert from an
exponential equation to a
logarithmic equation;

describe the three-

dimensional object by its
cross-section;

make a scale drawing on
topographic grid paper.

analyze different
representations of a linear
function;

identify a constant
function;

oraph a function grven a
description of the
transformation;

use technology to evaluate

base 10 or base ¢
logarithms;

describe cross-section and
three-dimensional objects;

solve proportions.

figures.

Cluster Create equations that describe numbers or relationships.

Objectives Students will

M.3HS.MM.1 | create equations and inequalitics in one variable and use them to solve problems. /nclude equations arising from linear and
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)

() quadratic functions, and simple rational and exponential functions. (Use all available types of functions to create such
equations, including root functions, but constrain to simple cases.)

M.3HS.MM.2 | create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with

() labels and scales. (While functions will often be linear, exponential or quadratic the types of problems should draw from more
complex situations than those addressed in Mathematics 1. For example, finding the equation of a line through a given point
perpendicular to another line allows one to find the distance from a point to a line.)

M.3HS.MML.3 | represent constramts by equations or inequalitics and by systems of equations and/or inequalities and mterpret solutions as

() viable or non-viable options 1n a modeling context. For example, represent inequalities describing nutritional and cost
constraints on combinations of different foods.

M.3HS.MM.4 | rearrange formulas to highlight a quantity of interest, using the same reasoning as 1n solving equations. For example, rearrange

M Ohm’s law V = IR to highlight resistance R. (The example given applies to earlier instances of this standard, not to the current
course.)

Cluster Interpret functions that arise in applications in terms of a context.

Objectives Students will

M.3HS.MM.5 | for a function that models a relationship between two quantities, interpret key features of graphs and tables 1n terms of the

) quantities, and sketch graphs showing key features given a verbal description of the relationship. Key features include:
intercepts, intervals where the function is increasing, decreasing, positive or negative; relative maximums and minimums,
symmetries; end behavior; and periodicity. (Emphasize the selection of a model function based on behavior of data and
context.)

M.3HS.MM.6 | relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the

) function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an
appropriate domain for the function.

M.3HS.MM.7 | calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval.

() Estimate the rate of change from a graph.

Cluster Analyze functions using different representations.

Objectives Students will

M.3HS.MM.8 | graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for

M more complicated cases.

a. graph square root, cube root and piecewise-defmed functions, including step functions and absolute value functions.
b. graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing
period, midline and amplitude.

(Focus on applications and how key features relate to characteristics of a situation, making selection of a particular type of
function model appropriate.)

M.3HS.MM.9 | write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the

function.

M.3HS5.MM. 10

compare properties of two functions each represented i a different way (algebraically, graphically, numerically in tables, or by
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() verbal descriptions). For example, given a graph of one quadratic function and an algebraic expression for another, say which
has the larger maximum.

Cluster Build a function that models a relationship between two quantities.

Objectives Students will

M.3HS.MM.11 | write a function that describes a relationship between two quantities. Combine standard function types using arithmetic

) operations. For example, build a function that models the temperature of a cooling body by adding a constant function to a
decaying exponential, and relate these functions to the model. (Develop models for more complex or sophisticated situations
than in previous courses.)

Cluster Build new functions from existing functions.

Objectives Students will

M.3HS.MM. 12 | identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f{x + k) for specific values of &k (both positive and

) negative); find the value of & given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph
using technology. /nciude recognizing even and odd functions from their graphs and algebraic expressions for them. (Use
transformations of functions to find more optimum models as students consider increasingly more complex situations. Note the
effect of multiple transformations on a single function and the common effect of each transformation across function types.
Include functions defined only by graph.)

M.3HS.MM. 13 | find inverse functions. Solve an equation of the form f(x) = ¢ for a simple function fthat has an inverse and write an expression

(™) for the inverse. For example, f{x) = 2 x3 or fix) = (x+1)/(x-1) for x # 1. (Extend to simple rational, simple radical, and simple
exponential functions.)

Cluster Construct and compare linear, quadratic, and exponential models and solve problems.

Objectives Students will

M.3HS.MM.14 | for exponential models, express as a logarithm the solution to a 5 = d where a, ¢, and d are numbers and the base 4 is 2, 10, or

) e, evaluate the logarithm using technology. (Consider extending this unit to include the relationship between properties of
logarithms and properties of exponents, such as the connection between the properties of exponents and the basic logarithm
property that log xy = log x + logy.)

Cluster Visualize relationships between two dimensional and three-dimensional objects.

Objectives Students will

M.3HS.MM.15 | identify the shapes of two-dimensional cross-sections of three dimensional objects and 1dentify three-dimensional objects

() generated by rotations of two-dimensional objects.

Cluster Apply geometric concepts in modeling situations.

Objectives Students will

M.3HS.MM. 16 | use geometric shapes, their measures and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a

N cylinder).

M.3HS.MM.17 | apply concepts of density based on arca and volume m modeling situations (e.g., persons per square mile, BTUs per cubic foot).

(5 )

M.3HS.MM.18 | apply geometric methods to solve design problems (e.g., designing an object or structure to satisty physical constraints or
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minimize cost; working with typographic grid systems based on ratios).
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High School Mathematics Math IV

The fundamental purpose of Mathematics IV 1s to generalize and abstract learning accumulated through previous courses and to provide the final
springboard to calculus. Students take an extensive look at the relationships among complex numbers, vectors, and matrices. They build on thenr
understanding of functions, analyze rational functions using an mtuitive approach to limits and synthesize functions by considering compositions
and inverses. Students expand their work with trigonometric functions and their inverses and complete the study of the conic sections begun 1n
Mathematics II. They enhance therr understanding of probability by considering probability distributions. Previous experiences with series are
augmented.

Building Relationships among Complex Numbers, Vectors, and Matrices

Students analyze complex numbers geometrically and draw on analogies between complex numbers and vector quantities. Students utilize vectors
to model physical phenomena and solve related problems. Vectors are then generalized to matrices, with emphasis on utilizing matrices in
transformations and applications. Matrices are additionally developed as a tool for solving systems of equations. The fundamental idea of this
unit 18 the development of new arithmetic operations that have a commonality with cach other and are a precursor to the algebraic thinking in
linear algebra.

Analysis and Synthesis of Functions
Students have previously analyzed the graphs of polynomial functions. Students extend their experiences to describe the properties of rational
functions. They also explore composition of functions to generalize the concept of inverses developed in Math I1.

Trigonometric and Inverse Trigonometric Functions of Real Numbers
Students advance their thinking about trigonometric functions to a more abstract level. They blend the more concrete trigonometric 1deas
developed 1in Math II and III with the general function concepts in Unit 2.

Dertvations in Analytic Geometry
Students extend their understanding of the definitions of the conic sections to include ellipses and hyperbolas and use them to model physical

phenomena. Students develop informal arguments justifying the formulas for the volumes of more complex solids.
Modeling with Probability

Students interpret geometrically probability concepts developed since the middle grades. They then examine the role of expected value in decision
making.

Series and Informal Limats

Students develop sigma notation and infinite geometric series building on 1deas from Math I and Math III. This unit provides an opportunity for
students to deepen their informal understanding of limits while developing formulas used in Calculus.
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Mathematical Practices

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

2. Reason abstractly and quantitatively.

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

126 CSR44B

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

Grade 11-12 High School Mathematics IV

Standard Building Relationships among Complex Numbers, Vectors, and Matrices

Performance Descriptors M.PD.4HS.CVM

Distinguished Above Mastery Mastery Partial Mastery Novice

Math IV students at the Math IV students at the Math IV students at the Math IV students at the Math IV students at the
distinguished level in above mastery level in mastery level partial mastery level in novice level in
mathematics: mathematics: mathematics: mathematics: mathematics:

justify algebraically the justify geometrically the make sense of all four procedurally divide procedurally add, subtract,

procedures used to perform
operations on complex
numbers;

justify powers and roots
geometrically i terms of
DeMoivre’s Theorem:;

interpret nonlinear motion
at constant speed as
acceleration;

construct an argument to
justify how vector
resultants model physical
situations;

compare the algebraic
properties of complex

procedures used to perform
operations on complex
numbers;

model binary operations
geometrically in terms of
DeMoi1vre’s Theorem;

apply vector quantities to
application problems;

verify vector operations
both geometrically and
algebraically;

justify the field properties
that are satisfied by

bmary operations of
complex numbers 1n etther
form;

determine appropriate
forms and manipulate with
accuracy and precision;

represent abstract
situations mvolving
vectors symbolically;

make sense of a geometric
representation of vector
operations;

interpret transformations in
the plane 1n terms of

complex numbers
involving integers;

represent numbers on the
complex plane 1n polar
form;

identify and calculate the
magnitude and direction of
vector quantitics;

understand that positive
scalar multiplication
changes the magnitude, but
not the direction of a
vector,

recognize the similarities
of the zero and 1dentity

and multiply complex
numbers involving
integers;

represent numbers on the
complex plane in
rectangular form;

procedurally calculate
vector components from
their coordinates;

perform addition and
subtraction of vectors both
geometrically and
algebraically;

procedurally perform
addition, subtraction,
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numbers, vectors, and
matrices;

decontextualize matrices as
a tool 1n solving systems of

matrices and those that are
not;

model complex
applications using matrix

multiplication by 2 x 2
matrices; recognize the
role of the determinant in
finding area;

create a coherent
representation of any

matrices to the real
numbers 0 and 1;

procedurally solve systems
in two unknowns using the

multiplication, and scalar
multiplication involving
matrices;

procedurally solve systems
using technology.

cquations.

cquations. system of linear equations | inverse of a matrix.;

as a matrix .

Cluster Perform arithmetic operations with complex numbers

Objectives Students will

M.4HS.CVM.1 | find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers. (/nstructional Note:
In Math II students extended the mumber system to include complex numbers and performed the operations of addition,
subtraction, and multiplication.)

Cluster Represent complex numbers and their operations on the complex plane.

Objectives Students will

M.4HS.CVM.2 | represent complex numbers on the complex plane in rectangular and polar form (including real and imagimnary numbers), and
explain why the rectangular and polar forms of a given complex number represent the same number.

M.4HS.CVM.3 | represent addition, subtraction, multiplication and conjugation of complex numbers geometrically on the complex plane; use
properties of this representation for computation. For example, (—1 + V3 i)3 = 8 because (—1 + N3 1) has modulus 2 and
argument 120°,

M.4HS.CVM.4 | calculate the distance between numbers 1n the complex plane as the modulus of the difference and the midpoint of a segment as
the average of the numbers at its endpoints.

Cluster Represent and model with vector quantities.

Objectives Students will

M.4HS.CVM.5 | recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed line segments and
use appropriate symbols for vectors and their magnitudes (e.g., v, |v|, [|V||, v). (Instructional Note: This is the student’s first
experience with vectors. The vectors must be represented both geometrically and in component form with emphasis on
vocabulary and symbols.)

M.4HS.CVM.6 | find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.

M.4HS.CVM.7 | solve problems involving velocity and other quantities that can be represented by vectors.

Cluster Perform operations on vectors.

Objectives Students will

M.4HS.CVM.8 | add and subtract vectors.

a. add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that the magnitude of a sum of two
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vectors 18 typically not the sum of the magnitudes.

b. given two vectors m magnitude and direction form, determine the magnitude and direction of their sum.

¢. understand vector subtraction v —w as v + (—w), where —w 1s the additive inverse of w, with the same magnitude as w
and pointing in the opposite direction. Represent vector subtraction graphically by connecting the tips 1n the
appropriate order and perform vector subtraction component-wise.

M.4HS.CVM.9 | multiply a vector by a scalar.

a. represent scalar multiplication graphically by scaling vectors and possibly reversing their direction; perform scalar
multiplication component-wise, €.g., as c(vx, vy) = (cvx, cvy).

b. compute the magnitude of a scalar multiple cv using ||cv|| = |c|v. Compute the direction of ¢v knowing that when |c|v #
0, the direction of cv 1s either along v (for ¢ > 0) or against v (for ¢ <0).

Cluster Perform operations on matrices and use matrices in applications.

Objectives Students will

M.4HS.CVM.10 | use matrices to represent and manipulate data, ¢.g., to represent payofis or incidence relationships mn a network.

M.4HS.CVM.11 | multiply matrices by scalars to produce new matrices, €.g., as when all of the payoffs in a game are doubled.

M.4HS.CVM.12 | add, subtract and multiply matrices of appropriate dimensions.

M.4HS.CVM.13 | understand that, unlike multiplication of numbers, matrix multiplication for square matrices 1s not a commutative operation, but
still satisfies the associative and distributive properties. (/nstructional Note: This is an opportunity to view the algebraic field
properties in a more generic context, particularly noting that matrix multiplication is not commutative.)

M.4HS.CVM.14 | understand that the zero and 1dentity matrices play a role in matrix addition and multiplication similar to the role of 0 and 1 1n
the real numbers. The determinant of a square matrix 1s nonzero if and only 1f the matrix has a multiplicative inverse.

M.4HS.CVM.15 | multiply a vector (regarded as a matrix with one column) by a matrix of suitable dimensions to produce another vector. Work
with matrices as transformations of vectors.

M.4HS.CVM.16 | work with 2 x 2 matrices as transformations of the plane and interpret the absolute value of the determinant in terms of area.
(Instructional Note: Matrix multiplication of a 2 x 2 matrix by a vector can be interpreted as transforming points or regions in
the plane to different points or regions. In particular a matrix whose determinant is 1 or -1 does not change the area of a
region.)

Cluster Solve systems of equations

Objectives Students will

M.4HS.CVM.17 | represent a system of linear equations as a single matrix equation 1n a vector variable.

M.4HS.CVM.18 | find the mverse of a matrix if 1t exists and use 1t to solve systems of lincar equations (using technology for matrices of

dimension 3 x 3 or greater). [nstructional Note: Students have earlier solved two linear equations in two variables by
algebraic methods.
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Grade 11-12

High School Mathematics IV

Standard

Analysis and Synthesis of Functions

Performance Descriptors M.PD.4HS. ASF

Distinguished Above Mastery Mastery Partial Mastery Novice

Math IV students at the Math IV students at the Math IV students at the Math IV students at the Math IV students at the
distinguished level in above mastery level in mastery level in partial mastery level in novice level in
mathematics: mathematics: mathematics: mathematics: mathematics:

utilize informal limits to utilize informal limats to utilize informal limats to procedurally sketch procedurally graph
analyze oblique analyze horizontal analyze vertical polynomial and rational polynomial and rational
asymptotes and continuity; | asymptotes; asymptotes; functions by hand; functions using

model applications using
composition of functions;

model applications using
exponential and

recognize the relationships
of domains and ranges 1n
the functions:

recognize the similar
behavior of all inverse

make sense of composition
relationships 1n problem
situations;

restrict the domain of a
function to create an

understand composition as
a function of the result of
another function;

procedurally show that two
functions are inverses by

technology;

compute procedurally the
composition of two
functions;

determine mverses of a
function by interchanging

logarithmic functions. functions. invertible function and using composition. X and y.
make sense of the inverse
relationship between
exponential and
logarithmic functions.
Cluster Analyze functions using different representations.
Objectives Students will
M.4HS.ASF.1 | graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for
more complicated cases.

a. graph rational functions, 1dentifying zeros and asymptotes when suitable factorizations are available and showing end
behavior. This is an extension of M.3HS.MMS that develops the key features of graphs with the exception of
asymptotes. (Instructional Note: Students examine vertical, horizontal and oblique asymptotes by considering limits.
Students should note the case when the numerator and denominator of a rational function share a common factor.)

b. utilize an informal notion of limit to analyze asymptotes and continuity in rational functions. (/nstructional Note:
Although the notion of limit is developed informally, proper notation should be followed.)

Cluster Build a function that models a relationship between two quantities.
Objectives Students will
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M.4HS.ASF.2 | write a function that describes a relationship between two quantities, including composition of functions. For example, if T(y) is
the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon as a function of time, then
Tth(t) is the temperature at the location of the weather balloon as a function of time.
Cluster Build new functions from existing functions
Objectives Students will
M.4HS.ASF.3 | find inverse functions. This is an extension of M.3HSMM.13 which introduces the idea of inverse functions.
a. verify by composition that one function 1s the mmverse of another.
b. read values of an inverse function from a graph or a table, grven that the function has an inverse. (Instructional Note:
Students must realize that inverses created through function composition produce the same graph as reflection about
the liney = x.)
c. produce an invertible function from a non-invertible function by restricting the domain. (Instructional Note:
Systematic procedures must be developed for restricting domains of non-invertible functions so that their inverses
exist.)
M.4HS.ASF.4 | understand the inverse relationship between exponents and logarithms and use this relationship to solve problems mvolving
logarithms and exponents.
Grade 11-12 High School Mathematics IV
Standard Trigonometric and Inverse Trigonometric Functions of Real Numbers

Performance Descriptors M.PD.4HS.TF

Distinguished Above Mastery Mastery Partial Mastery Novice

Math IV students at the Math IV students at the Math IV students at the Math IV students at the Math IV students at the
distinguished level in above mastery level in mastery level in partial mastery level in novice level in
mathematics: mathematics: mathematics: mathematics: mathematics:

justify and explain to develop simplifying make sense of the calculate the sine, cosine, | convert between degree

others the symmetric
properties of the
trigonometric functions;

justify the use of
trigonometric functions 1n
modeling periodic
phenomena;

communicate to others

strategies for determining
the special unit curcle
values;

synthesize algebraic and
trigonometric methods of
solving equations;

communicate to others the

symmetry, periodicity, and
special values of
trigonometric functions
using the unit curcle;

solve trigonometric

equations in modeling
contexts;

prove trigonometric

and tangent of special
angles;

understand the relationship
between trigonometric
functions and their
Inverses:;

understand the structure of

and radian measure;

using technology, calculate
values of mverse

trigonometric functions;

check the reasonableness
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methods of proving
trigonometric 1dentities;

model periodic phenomena | compare phase shifts in
in terms of trigonometric

of the addition and
subtraction trigonometric
identities by substitution of
numerical values;

use of trigonometric
identities 1n problem
solving situations;

identities and apply them | the addition and
problem solving situations; | subtraction trigonometric
1dentities;

calculate phase shift of a
trigonometric function

recognize the existence of
phase shift, given the

recognize the existence of

trigonometric functions to phase shift, grven the

functions involving phase | transformations of other with accuracy and trigonometric function in graph of a trigonometric

shifts. functions. precision. algebraic form. function.

Cluster Extend the domain of trigonometric functions using the unit circle.

Objectives Students will

M.4HS.TF.1 use special triangles to determine geometrically the values of sine, cosine, tangent for nn/3, n/4 and 7/6, and use the unit circle to
express the values of sine, cosine, and tangent for n—x, n+x, and 2n—x 1n terms of their values for x, where x 1s any real number.
(Instructional Note: Students use the extension of the domain of the trigonometric functions developed in Math 111 to obtain
additional special angles and more general properties of the trigonometric functions.)

M.4HS.TF.2 use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

Cluster Model periodic phenomena with trigonometric functions.

Objectives Students will

M.4HS.TF.3 understand that restricting a trigonometric function to a domain on which 1t 1s always increasing or always decreasing allows its
inverse to be constructed.

M.4HS.TF .4 use mverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions using technology,
and interpret them in terms of the context. (Instructional Note: Students should draw analogies to the work with inverses in the
previous unit.)

M.4HS.TF.5 solve more general trigonometric equations. For example 2 Sf??‘z x + sinx- 1 = 0can be solved using factoring

Cluster Prove and apply trigonometric identities.

Objectives Students will

M.4HS.TF.6 prove the addition and subtraction formulas for sine, cosine, and tangent and use them to solve problems.

Cluster Apply transformations of function to trigonometric functions.

Objectives Students will

M.4HS.TF.7 graph trigonometric functions showing key features, mcluding phase shift. (Instructional Note: In Math I, students graphed

trigonometric functions showing period, amplitude and vertical shifts.)
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Grade 11-12

High School Mathematics IV

Standard

Derivations in An alytic Geometry

Performance Descriptors M.PD.4HS.AG

Distinguished Above Mastery Mastery Partial Mastery Novice

Math IV students at the Math IV students at the Math IV students at the Math IV students at the Math IV students at the
distinguished level in above mastery level in mastery level in partial mastery level in novice level in
mathematics: mathematics: mathematics: mathematics: mathematics:

model physical phenomena | apply ellipses and make sense of the distinguish between recognize ellipses and
using ellipses and hyperbolas to physical derivations of the ellipses and hyperbolas, hyperbolas as conic

hyperbolas;

construct an argument,
using Cavalier1’s principle,
to develop the volume
formulas for various

phenomena given the
model;

communicate to others the
meaning of Cavalier1’s
principle.

equations of an ellipse and
a hyperbola;

understand the meaning of
Cavalier1’s principle,
including non-congruent
cross sections.

given their equations in
standard form;

visualize Cavalier1’s

principle for congruent
cross sections.

sections;

recognize that skewing a
prism does not change its
volume.

solids.

Cluster Translate between the geometric description and the equation for a conic section.

Objectives Students will

M.4HS.AG.1 derive the equations of ellipses and hyperbolas grven the foci, using the fact that the sum or difference of distances from the
foci 1s constant. (Instructional Note: InMath I students derived the equations of circles and parabolas. These derivations
provide meaning to the otherwise arbitrary constants in the formulas.)

Cluster Explain volume formulas and use them to solve problems.

Objectives Students will

M.4HS.AG.2 give an informal argument using Cavalier1’s principle for the formulas for the volume of a sphere and other solid figures.
(Instructional Note: Students were introduced to Cavalieri’s principle in Math 11.)

Grade 11-12 High School Mathematics IV

Standard Modeling with Probability

Performance Descriptors M.PD.4HS . MP

Distinguished Above Mastery Mastery Partial Mastery Novice

Math IV students at the Math IV students at the Math IV students at the Math IV students at the Math IV students at the

distinguished level in above mastery level in mastery level in partial mastery level in novice level in

mathematics: mathematics: mathematics: mathematics: mathematics:
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model applications using
probability distributions;

construct an argument to
justify whether a decision-

analyze the shape of a
probability distribution in
terms of its data;

compare or contrast
decision-making strategics

understand probability
distributions and expected
value as a mean;

create a decision-making
strategy based upon

calculate theoretical
probabilities and graph
their probability
distributions;

assign random variables to
calculate an expected

create basic sample spaces;

grven the random variable,
calculate expected value.

making strategy based on | based upon expected expected values. value.

expected value 1s value.

appropriate.

Cluster Calculate expected values and use them to solve problems.

Objectives Students will

M.4HS.MP. 1 define a random variable for a quantity of interest by assigning a numerical value to each event in a sample space; graph the
corresponding probability distribution using the same graphical displays as for data distributions. (Instructional Note: Although
students are building on their previous experience with probability in middle grades and in Math Il and 111, this is their first
experience with expected value and probability distributions.)

M.4HS.MP.2 calculate the expected value of a random variable; interpret 1t as the mean of the probability distribution.

M.4HS.MP.3 develop a probability distribution for a random variable defined for a sample space in which theoretical probabilities can be
calculated; find the expected value. For example, find the theoretical probability distribution for the number of correct answers
obtained by guessing on all five questions of a multiple-choice test where each question has four choices, and find the expected
grade under various grading schemes.

M.4HS.MP.4 develop a probability distribution for a random variable defined for a sample space in which probabilities are assigned
empirically; find the expected value. For example, find a current data distribution on the number of TV sets per household in
the United States, and calculate the expected number of sets per household. How many TV sets would you expect to find in 100
randomly selected households? (Instructional Note: It is important that students can interpret the probability of an outcome as
the area under a region of a probability distribution graph.)

Cluster Use probability to evaluate outcomes of decisions.

Objectives Students will

M.4HS.MP.5 weigh the possible outcomes of a decision by assigning probabilities to payott values and finding expected values.

a. find the expected payott for a game of chance. For example, find the expected winnings from a state lottery ticket or a
game at a fast food restaurant.

b. evaluate and compare strategies on the basis of expected values. For example, compare a high-deductible versus a
low-deductible automobile insurance policy using various, but reasonable, chances of having a minor or a major
accident.
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Grade 11-12 High School Mathematics IV

Standard Series and Informal Limits

Performance Descriptors M.PD.4HS.SL

Distinguished Above Mastery Mastery Partial Mastery Novice

Math IV students at the Math IV students at the Math IV students at the Math IV students at the Math IV students at the
distinguished level in above mastery level in mastery level in partial mastery level in novice level in
mathematics: mathematics: mathematics: mathematics: mathematics:

construct general construct an argument apply mathematical convert an expanded series | manipulate summation

arguments using
mathematical induction;

make sense intuitively of

using mathematical
induction for summation
formulas;

construct models using

induction to prove
summation formulas;

understand that an infinite

to summation notation and
expand a series given in
summation notation;

describe geometrically a

notation;

compute the sum of an

the concept of limit of a geometric series. sum of positive numbers converging geometric infinite geometric series.
SErics. can converge. SEries.
Cluster Use sigma notations to evaluate finite sums.
Objectives Students will
M.4HS.S1..1 n n n
develop sigma notation and use it to write series in equivalent form. For example, write ), 3i2 +7as3 ) i2 +7 21
1=1 1=1 1=1
Mati5.5L.2 L . . . 2 n(n+1)(2n+1)
apply the method of mathematical induction to prove summation formulas. For example, verify that 2. i" = 6 .
1=1
(Instructional Note: Some students may have encountered induction in Math 111 in proving the Binomial Expansion Theorem,
but for many this is their first experience.)
Cluster Extend geometric series to infinite geometric series.
Objectives Students will
M.4HS.SL.3 develop mtuitively that the sum of an infinite series of positive numbers can converge and dertve the formula for the sum of an
infinite geometric series. (Instructional Note: In Math I, students described geometric sequences with explicit formulas. Finite
geometric series were developed in Math 111.)
M.4HS.SL.4 apply infinite geometric series models. For example, find the area bounded by a Koch curve. (Instructional Note: Rely on the
intuitive concept of limit developed in unit 2 to justify that a geometric series converges if and only if the ratio is between -1
and 1.)
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High School Mathematics STEM READINESS

This course 18 designed for students who have completed the Math III (L A) course and subsequently decided they are mnterested in pursuing a
STEM career. It includes standards that would have been covered in Math III (STEM) but not in Math III (LA) (1.¢. standards in the CCSS
document that are marked with a “*+°"), selected topics from the suggested CCSS Math IV course, and topics drawing from standards covered in
Math I and Math II as needed for coherence.

Arithmetic and algebra of complex numbers

This unit reviews the arithmetic of complex numbers with the goal of extending algebraic 1deas to the complex number system, for example
polynomial identities, the quadratic formula and the Fundamental Theorem of Algebra. Students 1dentify zeros of polynomials, including complex
zeros of quadratic polynomials and make connections between complex zeros of polynomials and solutions of polynomial equations. A central
theme of this unit 18 that the arithmetic and algebra of expressions involving rational numbers 1s governed by the same rules as the arithmetic and
algebra of real numbers.

Polynomials, rational, and radical relationships

Students draw on analogics between polynomial arithmetic and base-ten computation, focusing on properties of operations, particularly the
distributive property. Students connect multiplication of polynomials with multiplication of multi-digit integers, and division of polynomials with
long division of integers. Rational numbers extend the arithmetic of integers by allowing division by all numbers except 0. Similarly, rational
expressions extend the arithmetic of polynomials by allowing division by all polynomials except the zero polynomial. A central theme of this unit
1s that the arithmetic of rational expressions 1s governed by the same rules as the arithmetic of rational numbers, which 1s governed by the same
rules as the arithmetic of complex numbers.

Probability for decisions
Students sece the role that randomness and careful design play in the conclusions that can be drawn. The concept of statistical significance 1s

developed informally through simulation as meaning a result that 1s unlikely to have occurred solely as a result of random selection i sampling or
random assignment 1n an experiment.

Trigonometry of general triangles

Students develop the Laws of Sines and Cosines in order to find missing measures of general (acute, right, or obtuse) triangles. They are able to
distinguish whether three grven measures (angles or sides) define 0, 1, 2, or infinitely many triangles. Area 1s another measure that can be
included. This discussion of general triangles opens up the 1dea of trigonometry applied beyond the right triangle—that 1s, at least to obtuse
angles. Students build on this 1dea to develop the notion of radian measure for angles and extend the domain of the trigonometric functions to all
real numbers. They apply this knowledge to model simple periodic phenomena.

Functions and modeling
Students synthesize and generalize what they have learned about a variety of function families. They extend their work with exponential functions

135



126 CSR44B

and trigonometric functions to include solving exponential equations with logarithms and giving general solutions incorporating periodicity. They
explore the effects of transformations on graphs of diverse functions, mncluding functions arising in an application, in order to abstract the general
principle that transformations of a graph always have the same effect regardless of the type of the underlying functions. They identify appropriate
types of functions to model a situation, adjust parameters to improve the model and compare models by analyzing appropriateness of fit and

making judgments about the domain over which a model 1s a good fit.

Mathematical Practices

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

2. Reason abstractly and quantitatively.

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

4. Model with mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

Grade 11-12 High School Mathematics STEM Readiness

Standard Arithmetic and algebra of complex numbers

Performance Descriptors M.PD.SRM.CN

Distinguished Above Mastery Mastery Partial Mastery Novice

STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readmess students | STEM Readmess students
at the distinguished level at the above mastery level | at the mastery level in at the partial mastery level | at the novice level n

in mathematics: in mathematics: mathematics: in mathematics: mathematics:

justify algebraically using
the field propertics the
procedures used to perform
operations on complex
numbers;

develop and defend
conjectures as to when
quadratic polynomials will
have complex solutions.

justify geometrically the
procedures used to perform
operations on complex
numbers;

explam why some
quadratic polynomials
have complex solutions.

manipulate expressions
involving complex
numbers using modulus
and all four binary
operations and make sense
of how the conjugate 1s
used to perform division;

demonstrate that
polynomial identities
extend analogously to
include the complex
number system.

procedurally evaluate
expressions involving
complex numbers of the
form a+bi witha and b
integers;

solve quadratic equations.

procedurally evaluate
expressions involving
complex numbers of the
form a+bi with a and b
integers mvolving
addition, subtraction, and
multiplication;

recognize that the
Fundamental Theorem of
Algebra applies to
quadratic polynomials.

Cluster

Perform arithmetic operations with complex numbers

Objectives

Students will
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M.SRM.CN.1 know there 1s a complex number i such that ## = - 1, and every complex number has the form a + bi with a and b real.

M.SRM.CN.2 use the relation # = -1 and the commutative, associative and distributive properties to add, subtract and multiply complex
numbers.

M.SRM.CN.3 find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers.

Cluster Represent complex numbers and their operations on the complex plane

Objectives Students will

M.SRM.CN .4 represent complex numbers on the complex plane in rectangular and polar form (including real and imagmary numbers) and
explain why the rectangular and polar forms of a given complex number represent the same number.

M.SRM.CN.5 represent addition, subtraction, multiplication and conjugation of complex numbers geometrically on the complex plane; use
properties of this representation for computation. For example, (-1 + N3 i)? = 8 because (-1 + N3 i) has modulus 2 and
argument 1 20°.

M.SRM.CN.6 calculate the distance between numbers i the complex plane as the modulus of the difference and the midpoint of a segment as
the average of the numbers at its endpoints.

Cluster Use complex numbers in polynomial identities and equations

Objectives Students will

M.SRM.CN.7 solve quadratic equations with real coefficients that have complex solutions.

M.SRM.CN.8 extend polynomial 1dentitics to the complex numbers. For example, rewrite x? + 4 as (x + 2i)(x — 2i).

M.SRM.CN.9 know the Fundamental Theorem of Algebra; show that it 1s true for quadratic polynomials.

Grade 11-12 High School Mathematics STEM Readiness

Standard Polynomials, rational, and radical relationships

Performance Descriptors M.PD.SRM.PRR

Distinguished Above Mastery Mastery Partial Mastery Novice

STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readmness students

at the distinguished level at the above mastery level | at the mastery level in at the partial mastery level | at the novice level n

in mathematics: in mathematics: mathematics: 1in mathematics: mathematics:

explain correspondences
between combinations and
Pascal’s triangle;

communicate to others
why the set of rational
expressions 1s not a field.

communicate patterns that
occur 1n the coefficients
and exponents in the
exXpansion;

explam correspondences
between the set of rational
expressions and the set of
rational numbers.

solve problems usmg the
binomial expansion;

perform operations with
rational expressions using
the mathematics they know
from the field properties of

expand binomials with
coefficients of 1;

multiply and drvide
rational expressions.

create Pascal’s triangle;

add and subtract rational
expressions.
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rational numbers.

Cluster Use polynomial identities to solve problems.

Objectives Students will

M.SRM.PRR.1 | know and apply the Binomial Theorem for the expansion of (x + )" in powers of x and y for a positive integer », where x and y
are any numbers, with coefficients determined for example by Pascal’s Triangle.

Cluster Rewrite rational expressions

Objectives Students will

M.SRM.PRR.2 | understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction,
multiplication and division by a nonzero rational expression; add, subtract, multiply and divide rational expressions.

Grade 11-12 High School Mathematics STEM Readiness

Standard Probability for decisions

Performance Descriptors M.PD.SRM.PD

Distinguished Above Mastery Mastery Partial Mastery Novice

STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readmess students | STEM Readmess students
at the distinguished level at the above mastery level | at the mastery level in at the partial mastery level | at the novice level in

in mathematics: in mathematics: mathematics: in mathematics: mathematics:

model probability analyze the shape of a understand probability calculate theoretical create basic sample spaces;

distributions m applied
situations;

construct an argument to
support the
appropriatencss of a
decision-making strategy
based on expected value.

probability distribution in
terms of its data;

compare or contrast
decision-making strategics
based upon expected
value.

distributions and expected
value as a mean;

create a decision-making
strategy based upon
expected values.

probabilities and graph
their probability

distributions;

assign random variables to
calculate an expected
value.

grven the random variable,
calculate expected value.

Cluster

Use probability to evaluate outcomes of decisions

Objectives Students will
M.SRM.PD. 1 use probabilities to make fair decisions (e.g. drawing by lots, using a random number generator).
M.SRM.PD.2 analyze decisions and strategics using probability concepts (e.g., product testing, medical testing, pulling a hockey goalie at the

end of a game).

138




126 CSR44B

Grade 11-12 High School Mathematics STEM Readiness

Standard ITrigonometry of general triangles

Performance Descriptors M.PD.SRM.T'T

Distinguished Above Mastery Mastery Partial Mastery Novice

STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readmess students
at the distinguished level at the above mastery level | at the mastery level n at the partial mastery level | at the novice level in

in mathematics: in mathematics: mathematics: in mathematics: mathematics:

justify and communicate to | identify real life derive and apply the procedurally use use the definition of sine

others the reason why
some given measurements
do not determine a unique
triangle;

justify to others the special
unit circle values;

determme an algorithm for
finding accurate
parameters of a
trigonometric function that

applications that can be
represented using triangles,
decontextualize (represent
symbolically) the situation,
and solve using
trigonometry;

derive the special unit
circle values;

choose appropriate tools to
attend to the meaning of
quantities that determine
accurate parameters for the

appropriate formulas to
calculate accurately and
efficiently the unknown
measurements of any
triangle;

use the radian measures of
the unit circle 1n practical
situations to explain how
to calculate the arc length
and determine
trigonometric values;

use technology to explore
and choose trigonometric
functions to model
pertodic data using

trigonometric formulas to
solve triangles;

use the radian measures of
the unit circle to calculate
the arc length and
determine trigonometric
values;

write the equation of a
trigonometric function
grven the graph.

and cosine to solve right
triangles;

memorize the special unit
circle values;

find the amplitude, period,
and midline, given the
graph of a trigonometric
function.

fits the data and justify trigonometric function that | accurate parameters.

their conclusions. fits the data.

Cluster Apply trigonometry to general triangles.

Objectives Students will

M.SRM.TT.1 derive the formula A = 1/2 ab sin(C) for the area of a triangle by drawing an auxiliary line from a vertex perpendicular to the
opposite side.

M.SRM.TT.2 prove the Laws of Sines and Cosines and use them to solve problems.

M.SRM.TT.3 understand and apply the Law of Sines and the Law of Cosines to find unknown measurements i right and non-right triangles
(e.g., surveying problems, resultant forces).
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Grade 11-12

High School Mathematics STEM Readiness

Standard

Functions and modeling

Performance Descriptors M.PD.SRM.M

Distinguished Above Mastery Mastery Partial Mastery Novice

STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readiness students | STEM Readiness students
at the distinguished level at the above mastery level | at the mastery level in at the partial mastery level | at the novice level in

in mathematics: in mathematics: mathematics: in mathematics: mathematics:

utilize intuitive limits to utilize intuitive limits to utilize intuitive limits to procedurally sketch procedurally graph

analyze oblique analyze horizontal analyze vertical polynomial and rational polynomial and rational
asymptotes and continuity; | asymptotes; asymptotes; functions by hand,; functions using technology;

model applications using
composition of functions;

model applications using
exponential and
logarithmic functions;

contextualize and
decontextualize a real
world situation given the
key features of a function;

contextualize a real world
situation given different
representation of a
function;

interpret adding a constant
function to a given
function n a real world
situation;

recognize the relationships

of domains and ranges n
the functions:

restrict the domain of a
function to create an
invertible function;

contextualize a real world
situation given a function;

decontextualize a real
world situation grven
different representations of
a function;

find a pattern and
communicate to others
how the graph changes by
adding a constant function;

make sense of composition
relationships 1n problem
situations;

make sense of the inverse
relationship between
exponential and
logarithmic functions;

interpret the important
features of a function 1n
the context of the situation;

analyze different
representations of a
functions i the context of
the situation;

build functions by adding a
constant function to
another function and
search for regularity or

understand composition as
a function of the result of
another function;

procedurally show that two
functions are inverses by
using composition;

interpret rate of change of
a function;

analyze rate of change in
different representations of
a function;

build functions by adding a
constant function to
another function, where
the constant 1s a positive

compute procedurally the
composition of two
functions;

determine mverses of a
function by interchanging x
and y;

interpret the key features of
a lmear function;

analyze different
representations of a linear
function;

identify a constant
function;
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interpret the composition
of functions 1n a real world
situation;

use inverse relationships to
explain the graphs of
exponential and
logarithmic functions;

justify and explain to
others the symmetric
properties of the
trigonometric functions;

interpret periodic
phenomena in terms of
trigonometric functions;

model periodic phenomena
in terms of trigonometric
functions involving phase

shifts;

generalize one-to-one

function properties to

periodic trigonometric
functions;

interpret trigonometric
inverse functions as means

find a pattern and
communicate to others
how composition of
functions can be used to do
multi-step calculations;

use properties of
logarithms to transform an
eXpression;

derive the special unit
circle values:

extend methods of solving
trigonometric equations
using algebraic structure;

compare phase shifts in
trigonometric functions to
transformations of other
functions;

correlate domain
restriction and horizontal
line test to the creation of
trigonometric inverses;

apply trigonometric
inverses to solve

trends;

build functions by using
compositions and search
for regularity or trends;

use logarithms to represent
exponential models and
cvaluate the logarithms
using technology;

make sense of the
symmetry and periodicity
of trigonometric functions
using the unit circle;

solve trigonometric
cquations in modeling
contexts;

calculate phase shift of a
trigonometric function
with accuracy and
precision;

make sense of domain
restriction for
trigonometric functions
with trigonometric
INVErses;

solve trigonometric
cquations using

integer;

find the equation of a
composition given a
equations of the mdrvidual
functions;

convert from an
exponential equation to a
logarithmic equation;

calculate the sine, cosine,
and tangent of special
angles;

understand the relationship
between trigonometric
functions and their
INVErses;

recognize the existence of
phase shift, grven the
trigonometric function n
algebraic form;

recognize that
trigonometric imverses
have domain restrictions;

understand when 1t 1s
appropriate to usc a

calculate values of
composed functions;

use technology to evaluate
base 10 or base ¢
logarithms;

convert between degree
and radian measure;

using technology, calculate
values of inverse
trigonometric functions;

recognize the existence of
phase shift, given the graph
of a trigonometric function;

understand that
trigonometric functions
have inverses:

using technology, solve
trigonometric equations;
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to simplify the solution of | contextual problems;

contextual problems;

apply trigonometric extend methods of

1dentities to solve

verifying trigonometric

trigonometric imnverses;

dertve the addition and
subtraction trigonometric

trigonometric mverse;

understand the structure of
the addition and

check the reasonableness of
the addition and subtraction

problems. identities using algebraic identities. subtraction trigonometric | trigonometric identities by
structure. identitics. substitution of numerical
values.

Cluster Analyze functions using different representations.

Objectives Students will

M.SRM.M.1 graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for
more complicated cases.

M.SRM.M.2 graph rational functions, 1dentifymg zeros and asymptotes when suitable factorizations are available and showing end behavior.

M.SRM.M.3 graph exponential and logarithmic functions, showing intercepts and end behavior and trigonometric functions, showing period,
midline, and amplitude.

Cluster Building a function that models a relationship between two quantities.

Objectives Students will

M.SRM.M.4 write a function that describes a relationship between two quantitics.

M.SRM.M.5 compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a
weather balloon as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of
time.

Cluster Build new functions from existing functions.

Objectives Students will

M.SRM.ML.6 find inverse functions.

M.SRM.M.7 verify by composition that one function 1s the inverse of another.

M.SRM.M.8 read values of an inverse function from a graph or a table, given that the function has an inverse.

M.SRM.M.9 produce an invertible function from a non-invertible function by restricting the domain.

M.SRM.M.10 understand the inverse relationship between exponents and logarithms and use this relationship to solve problems involving
logarithms and exponents.

Cluster Extend the domain of trigonometric functions using the unit circle.

Objectives Students will

M.SRM.M.11 use special triangles to determine geometrically the values of sine, cosine, tangent for /3, /4 and 7/6, and use the unit circle to
express the values of sine, cosine, and tangent for 7—x, 7+x, and 27—x 1n terms of their values for x, where x 1s any real number.

M.SRM.M.12 use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

Cluster Model periodic phenomena using trigonometric functions.

Objectives Students will

142




126 CSR44B

M.SRM.M.13 understand that restricting a trigonometric function to a domain on which 1t 1s always increasing or always decreasing allows its
inverse to be constructed.

M.SRM.M.14 | use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions using technology,
and iterpret them in terms of the context.

Cluster Prove and apply trigonometric identities.

Objectives Students will

M.SRM.M.15 prove the addition and subtraction formulas for sine, cosine and tangent and use them to solve problems.
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Advanced Mathematical Modeling

Students continue to build upon their algebra, and geometry foundations and expand their understanding through further mathematical
experiences. The primary focal points of Advanced Mathematical Modeling include the analysis of information using statistical methods and
probability, modeling change and mathematical relationships, mathematical decision making 1n finance, and spatial and geometric modeling for
decision-making. Students learn to become critical consumers of the quantitative data that surround them every day, knowledgeable decision
makers who use logical reasoning and mathematical thinkers who can use therr quantitative skills to solve problems related to a wide range of
situations. As they solve problems 1n various applied situations, they develop critical skills for success m college and careers, including
investigation, research, collaboration and both written and oral communication of their work. As students work with these topics, they continually
rely on mathematical processes, including problem-solving techniques, appropriate mathematical language and communication skills, connections
within and outside mathematics and reasoning. Students also use multiple representations, technology, applications and modeling and numerical
fluency in problem-solving contexts.

Developing college and career skills

The student develops and applies skills used in college and careers, including reasoning, planning and communication, to make decisions and
solve problems m applied situations involving numerical reasoning, probability, statistical analysis, finance, mathematical selection and modeling
with algebra, geometry, trigonometry and discrete mathematics.

Finance
The student creates and analyzes mathematical models to make decisions related to earning, investing, spending and borrowing money. Students
investigate the purposes of various taxes and how they are calculated.

Probability

The student uses basic rules of counting and probability to analyze and evaluate risk and return in the context of everyday situations. Students
continue to develop their understanding of probability concepts through experiments and simulations, using technology where appropriate.

Statistics
The student makes decisions based on understanding, analysis and critique of reported statistical information and summaries. Statistical methods

are applied to design and conduct a study that addresses one or more particular questions. The student communicates the results of reported and
student-generated statistical studies.

Modeling

The student analyzes numerical data in everyday situations using a variety of quantitative measures and numerical processes. Likewise, the
student conducts investigations, models data, makes predictions and judges the validity of predictions based on data analysis. Mathematical
models are used to represent, analyze and solve problems involving change.
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The student uses a variety of network models represented graphically to organize data in quantitative situations, make informed decisions, and

solve problems.

Social Decision Making

The student analyzes the mathematics behind various methods of ranking and selection and considers the advantages/disadvantages of each

method.

Geometry

The student uses a variety of tools and methods to represent and solve problems involving static and dynamic situations.

Mathematical Practices

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

2. Reason abstractly and quantitatively.

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

4. Model with mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

Grade 11-12 Advanced Mathematical Modeling

Standard Developing college and career skills

Performance Descriptors M.PD.AMM.CCS

Distinguished Above Mastery Mastery Partial Mastery Novice

Students at the Students at the above Students at the mastery Students at the partial Students at the novice level
distinguished level in mastery level in Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical
Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:

Modeling:

analyze given solution
methods for errors and
improvements and
validate assessment with
own methodology and
independently present
alternatives;

synthesize source

critique others solution
methods and justify
alternative strategies with
logical arguments and
present problem
understanding and solution
methodology to others;

analyze collected data set

collaborate with others and
develop multiple strategics
for problem solution and
express personal
understanding in writing;

re-examine collected

plan and communicate
(e.g. through writing or
orally) strategies for
problem solutions;

represent collected

read problem statements
and 1dentify central 1ssue
and related questions;

find and collect data from
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information,
representations, and
possible solution
strategies, mto a coherent
mathematical package to

and determine if stmilar to
previously considered
s1tuations.

information for hidden
assumptions, relevant
VEersus missing
information, possible
solution options, as well as

information in terms of
appropriate mathematical
language. (For example:
figures, equations, tables,
graphs, and verbal

appropriate sources related
to a problem.

create a reasoned solution. source and accuracy of descriptions)
information.

Cluster Math as a I.anguage

Objectives Students will

M. AMM.CCS.1 | demonstrate reasoning skills in developing, explaining and justifying sound mathematical arguments and analyze the soundness
of mathematical arguments of others.

M. AMM.CCS.2 | communicate with and about mathematics orally and 1n writing as part of independent and collaborative work, including
making accurate and clear presentations of solutions to problems.

Cluster Tools for Problem Solving

Objectives Students will

M.AMM.CCS.3 | gather data, conduct investigations and apply mathematical concepts and models to solve problems 1in mathematics and other
disciplines.

Grade 11-12 Advanced Mathematical Modeling

Standard Finance

Performance Descriptors M.PD. AMM.FI

Distinguished Above Mastery Mastery Partial Mastery Novice

Students at the Students at the above Students at the mastery Students at the partial Students at the novice level

distinguished level in mastery level m Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical

Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:

Modeling:

calculate, consider and
communicate precisely to
others the advantages and
disadvantages of various
financial decisions;

develop strategy to exceed
budget expectation (for
example, emergency

create and compare
multiple representations of
given financial situations
and explain how they are
related;

discern discretionary from
essential spending and
incorporate plans for future

create a mathematical
model of a given financial
situation and consider the
impact of changing
parameters;

use personal data to create
a realistic budget.

evaluate mathematical
models of given financial
situations for various
parameters;

investigate cost of
common expenses and
represent in spreadsheet

calculate financial values
such as mterest, loan
payments, and taxes using
grven formulas;

develop an outhine for the
components of a personal
budget.
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expenditures), and
incorporate changes into
personal plan.

large purchase into budget.

format for use in budget
planning.

Cluster Understanding Financial Models

Objectives Students will

M.AMMLFI. 1 determine, represent and analyze mathematical models for loan amortization and the effects of different payments and/or
finance terms For example: Auto, Mortgage, Credit Card.

M.AMML.FI.2 determine, represent and analyze mathematical models for mvestments involving simple and compound interest with and
without additional deposits For example: Savings accounts, bonds, certificates of deposit.

M. AMML.FI.3 determine, represent and analyze mathematical models for Inflation and the Consumer Price Index using concepts of rate of
change and percentage growth.

Cluster Personal Use of Finance

Objectives Students will

M. AMM.FI.4 research and analyze personal budgets based on given parameters For example: Fixed and discretionary expenses, insurance,
goross vs. net pay, types of income (wage, salary, commission), career choice, geographic region, retirement and/or investment
planning, etc.

M. AMMLFL.5 research and analyze taxes including payroll, sales, personal property, real estate and income tax returns.

Grade 11-12 Advanced Mathematical Modeling

Standard Probability

Performance Descriptors M.PD.AMM.P

Distinguished Above Mastery Mastery Partial Mastery Novice

Students at the Students at the above Students at the mastery Students at the partial Students at the novice level

distinguished level in mastery level in Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical

Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:

Modeling:

persevere in solving
complex problem
situations nvolving
multiple counting and
probability concepts and
justify conclusions;

alter behavior based upon

communicate precisely to
others the meaning of
results including reasons
for performing chosen
calculations;

make predictions related to

create coherent
representations of
problems and plan a
solution pathway that
incorporates proper use of
probability and counting
rules:

make predictions related to

calculate compound and
conditional probabilities;

recognize situations where

calculate probabilities of
simple events using
appropriate counting
principles;

recognize situations where
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risk predictions.
Communicate decision

the level of risk associated
with a personal choice or

the level of risk associated
with a teacher-assigned

probability can be used to
calculate assessments of

probability can be used to
consider risk.

making process to others. | activity by using activity by using risk, fairness and payoftt.

probability. probability.

Cluster Analyzing Information Using Probability and Counting

Objectives Students will

M. AMM.P.1 use the Fundamental Counting Principle, Permutations and Combinations to determine all possible
outcomes for an event; determine probability and odds of a simple event; explamn the significance of the Law of
Large Numbers.

M.AMM.P.2 determine and interpret conditional probabilities and probabilities of compound events by constructing and analyzing
representations, mcluding tree diagrams, Venn diagrams, two-way frequency tables and area models, to make decisions in
problem situations.

Cluster Managing Uncertainty

Objectives Students will

M. AMM.P.3 use probabilities to make and justify decisions about risks in everyday life

M.AMM.P.4 calculate expected value to analyze mathematical fairness, payoft and risk.

Grade 11-12 Advanced Mathematical Modeling

Standard Statistics

Performance Descriptors M.PD.AMNM.S

Distinguished Above Mastery Mastery Partial Mastery Novice

Students at the Students at the above Students at the mastery Students at the partial Students at the novice level

distinguished level in mastery level m Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical

Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:

Modeling:

consider unstated compare different studies listen to or read the recognize flaws, bias or identify information

assumptions and additional
influences and their impact
on statistical conclusions,
taking into account the
context from which the
data arose;

draw reasonable inferences
from therr study,

to analyze the relative
strengths and weaknesses
of their conclusions;

review results of their
study and make plans for

arguments of others,
critiquing the validity of
the sampling procedure,
type of study and
conclusions drawn;

design, conduct and
summarize the results of a

misuse of statistics;

distinguish between a
population and sample;

missing from media
reports;

create data displays and
identify center, shape and
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recognizing possible
reasons, like statistical
bias, that limat
generalizations of the
result;

present results of their
study 1n multiple
representations and can

how 1t can be improved,

generate and detend
plausible arguments
regarding the results of

statistical study;

use tools and
representations suitable to
a specified audience to

identify variable of nterest
and appropriate sampling
technique;

make clear use of statistics
vocabulary when
discussing the results of

spread;

describe the study
conducted in terms
appropriate to a general

express the advantages of | their study taking into communicate precisely the | their study. audience.
cach. account the context from results of their study in
which the data arose. written, oral and graphical
form.

Cluster Critiquing Statistics

Objectives Students will

M.AMM.S.1 identify limitations or lack of information in studies reporting statistical information, especially when studies are reported 1n
condensed form..

M.AMM.S.2 interpret and compare the results of polls, grven a margin of error.

M. AMML.S.3 identify uses and misuses of statistical analyses n studies reporting statistics or using statistics to justify particular conclusions,
including assertions of cause and effect versus correlation.

M. AMM.S.4 describe strengths and weaknesses of sampling techniques, data and graphical displays and interpretations of summary statistics
and other results appearing 1n a study, including reports published in the media.

Cluster Conducting Statistical Analysis

Objectives Students will

M.AMNMLS.5 identify the population of interest, select an appropriate sampling technique and collect data

M.AMM.S.6 identify the variables to be used in a study

M.AMM.S.7 determine possible sources of statistical bias 1n a study and how such bias may affect the ability to generalize the results

M. AMM.S.S8 create data displays for given data sets to investigate, compare, and estimate center, shape, spread and unusual features

M.AMM.S.9 determine possible sources of variability of data, both those that can be controlled and those that cannot be controlled

Cluster Communicating Statistical Information

Objectives Students will

M. AMM.S.10 report results of statistical studies to a particular audience, including selecting an appropriate presentation format, creating
graphical data displays and interpreting results in terms of the question studied.

M. AMMLS.11 communicate statistical results 1n both oral and written formats using appropriate statistical and nontechnical language.
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Grade 11-12 Advanced Mathematical Modeling

Standard Modeling

Performance Descriptors M.PD. AMM.M

Distinguished Above Mastery Mastery Partial Mastery Novice

Students at the Students at the above Students at the mastery Students at the partial Students at the novice level
distinguished level in mastery level in Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical
Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:

Modeling:

justify how large quantity
matrix manipulations in a
spreadsheet environment
may result in incorrect
answers as a result of
sensitivity and error;

recognize and utilize
occurrences of a range of
mathematical models in
their own lives.

realize that large quantity
matrix manipulations mn a
spreadsheet environment
may result in incorrect
answers as a result of
sensitrvity and error;

use their model to make
and justify predictions and
communicate the rationale
for choosing a specific
model.

use spreadsheets and
matrices as tools for
solution of problems
involving large data sets
and develop algebraic
sense of matrix operations;

convert between
representations (verbal,
table, graph or equation)
and calculate appropriate
modeling equations,
choosing the best type of
model.

arrange data in spreadshect
or matrices to ready it for
manipulation. Complete
complex matrix
operations;

use appropriate technology
to fit a specified type of
modeling equation to a
grven data set.

equate arrays with tabular
data forms. Develop
familiarity with large data
sets and complete simple
matrix operations;

create plots of data and/or
examine a graph and
determine whether or not a
relationship exists.

Cluster Managing Numerical Data

Objectives Students will

M.AMM.M. 1 solve problems involving large quantities that are not easily measured

M. AMM.M.2 use arrays to efficiently manage large collections of data and add, subtract and multiply matrices to solve applied problems.

Cluster Modeling Data and Change with Functions

Objectives Students will

M. AMM.M.3 determine or analyze an appropriate model for problem situations - including linear, quadratic, power, exponential, logarithmic
and logistic functions For example: stopping distance, period of a pendulum, population growth, Richter Scale, Fujita
Tornado Scale

M. AMM.M. 4 determine or analyze an appropriate cyclical model for problem situations that can be modeled with trigonometric functions For
example: predator-prey models, tide heights, diurnal cycle, music.

M. AMM.M.5 determine or analyze an appropriate piccewise model for problem situations For example: postal rates, phase change graphs,
sales tax, utility usage rates.
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M.AMM.M.6 solve problems using recursion or iteration For example: fractals, compound interest, population growth or decline,
radioactive decay.

M. AMM.M.7 collect numerical bivariate data; use the data to create a scatter plot; determine whether or not a relationship exists; 1f so, select
a function to model the data, justify the selection and use the model to make predictions.

Grade 11-12 Advanced Mathematical Modeling

Standard Networks

Performance Descriptors M.PD.AMM.N

Distinguished Above Mastery Mastery Partial Mastery Novice

Students at the Students at the above Students at the mastery Students at the partial Students at the novice level

distinguished level in mastery level m Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical

Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:

Modeling:

apply network skills to make comparisons construct and analyze identify the type and describe the order of tasks

situations 1n thewr own between types of networks | networks to optimize features of given networks. | based on a given network

lves. and choose appropriate scheduling of tasks. or flow chart.

networks for a given task.

Cluster Networking for Decision Making

Objectives Students will

M. AMM.N.1 solve problems involving scheduling or routing situations that can be represented by a vertex-edge graph; find critical paths,
Euler paths, Hamiltonian paths, and mimimal spanning trees For example: Konigsberg bridge problem, mail vs. Fed Ex
delivery routes, kolam drawings of India, traveling salesman problem, map coloring

M.AMML.N.2 construct, analyze, and interpret flow charts 1n order to develop and describe problem solving procedures

Grade 11-12 Advanced Mathematical Modeling

Standard Social Decision Making

Performance Descriptors M.PD. AMM.SD

Distinguished Above Mastery Mastery Partial Mastery Novice

Students at the Students at the above Students at the mastery Students at the partial Students at the novice level

distinguished level in mastery level in Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical

Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:

Modeling:

consider implications of discuss fairness of various | apply various ranking identify the type of ranking | use percentages and

various ranking strategics | ranking strategies when strategies to a given strategy that has been rounding to explain simple
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on 1ssues like boundaries
and apportionment.

applied to a given
situation.

situation to determine the
outcome using each
strateg,f.

applied n a grven
situation.

voting methods.

Cluster Making Decisions Using Ranking and Voting
Objectives Students will
M.AMM.SD.1 | apply and analyze various ranking algorithms to determine an appropriate method for a grven situation
For example: fair division, apportionment, search engine results.
M.AMML.SD.2 [ analyze various voting and selection processes to determine an appropriate method for a given situation
For example: preferential vs. non-preferential methods, weighted voting.
Grade 11-12 Advanced Mathematical Modeling
Standard Geometry
Performance Descriptors M.PD.AMM.G
Distinguished Above Mastery Mastery Partial Mastery Novice
Students at the Students at the above Students at the mastery Students at the partial Students at the novice level
distinguished level in mastery level in Advanced | level in Advanced mastery level in Advanced | in Advanced Mathematical
Advanced Mathematical Mathematical Modeling: Mathematical Modeling: Mathematical Modeling: Modeling:
Modeling:
independently realize equate understanding of apply understanding to experiment and self- utilize classroom

situational needs and apply
proper techniques for
problem solution;

apply transformations to
create original works such
as (but not limited to)
animations, music
compositions or project

specified problems to
problems or situations with
similar properties;

represent required
transformations using
matrices and implement
the matrix representation
using technology to solve

produce defensible
solutions to specified
problems;

identify and apply the
required geometric
transformation to model a
orven problem situation.

discover how
manipulatives can be used
to generate conjectures;

apply specific
transformations to model
well-explained problems.

manipulatives to solve
problems;

understand the concept of
vector and can perform
matrix operations.

blueprints. complex problems.

Cluster Concrete Geometric Representation (Physical Modeling)

Objectives Students will

M. AMM.G.1 create and use two- and three-dimensional representations of authentic situations using paper techniques or dynamic geometric
environments for computer-aided design and other applications.

M. AMM.G.2 solve geometric problems mvolving maccessible distances.

Cluster Abstract Geometric Representation (Matrix Modeling)
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Objectives Students will
M. AMM.G.3 use vectors to represent and solve applied problems.
M.AMM.G.4 use matrices to represent geometric transformations and solve applied problems.
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Transition Mathematics for Seniors

Transitional Math for Seniors prepares students for their entry-level credit-bearing liberal studies mathematics course at the post-secondary level.
This course will solidify thewr quantitative literacy by enhancing numeracy and problem solving skills as they investigate and use the fundamental
concepts of algebra, geometry, and introductory trigonometry.

These standards are grouped by concepts and are not necessarily arranged 1n any specific order for presentation.

Number and Quantity - The Real Number System

At this juncture 1n a student’s mathematical experiences, they have been exposed to a wide variety of concepts that warrant revisiting. Equivalent
representations of rational and nrational numbers represented by radical signs and rational exponents are investigated. Additional coverage 1s
orven to extending students’ grasp of properties of exponents as they explore the similarities between manipulating integer and rational exponents.

Number and Quantity - The Complex Number System

Previously, students have examined the basic operations, equivalent representations and properties of the real number system. The predicament of
taking even roots of a real number with a factor of negative one 1s now addressed m the exploration of the set of Complex Numbers. Basic
operations, equivalent representations, properties and complex solutions to quadratic are addressed, as well as, the 1dea of conjugate pairs.

Algebra - Seemng Structure in Expressions
Students will deconstruct two and three term polynomials into equivalent expressions in factored form or by completing the square 1n order to
identify zeros/roots/solutions along with maximum and/or minimum points.

Algebra - Arithmetic with Polynomials & Rational Expressions.

Students will review the arithmetic operations on polynomial and rational expressions. The emphasis here should be on creating equivalent
expressions for both polynomial and rational expressions. We should emphasize the role factoring plays in terms of creating equivalent
expressions relative to polynomials and rational expressions, as well as the role 1t plays 1n solving equations that contain these types of
EXpressions.

Algebra - Creating Equations

Students will concentrate on creating equations or inequalities that model physical situations. The equations here should be m both one and two
variables. Models should include lincar, quadratic, rational, exponential and radical equations and inequalities. Systems of equations should also
be mcluded. An emphasis on the efficiency of solution as well as reasonableness of answers given physical limitations should be part of the
discussion. The use of technology to model physical limitations 1s encouraged.

Algebra - Reasoning with Equations & Inequalities
Students will continue to develop and connect therr mathematical understanding/knowledge of equations as they use and solve equations and
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inequalities in linear, rational, radical and quadratic formats.
Functions - Interpreting Functions
Students will continue to extend and develop their knowledge and understanding of functional notation and the concept of functions as they use,

analyze, represent and interpret functions and their applications.

Functions - Building Functions
Students will further their knowledge of functions as they build new functions from existing functions.

Geometry — Geometric Measuring and Dimension

Geometry - Expressing Geometric Propertics with Equations
Building on their work with the Pythagorean Theorem to find distances, students will use a rectangular coordinate system to verify and prove
geometric relationships and use formulas to solve related problems involving distance, perimeter and area.

Geometry - Modeling with Geometry

Students will apply various appropriate geometric concepts in contextual real world scenarios to solve design problems (which may involve
topography, scale drawings, physical models, formulas or equations).

Statistics and Probability - Interpreting Categorical & Quantitative Data
Students will review the different ways of representing data. Both single variable data sets and two variable data sets should be presented.
Statistical measures of central tendency, and variation should be discussed relative to one- variable data sets. Histograms, pie charts, bar graphs,

box and whisker plots should be discussed. Scatter plots and linear regression should be covered relative to two variable data sets. The emphasis
here should be how a change in the data influences the slope of the regression line.
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Mathematical Practices

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

2. Reason abstractly and quantitatively.

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

4. Model with mathematics.

126 CSR44B

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

Grade 12

Transition Mathematics for Seniors

Standard

Number and Quantity - The Real Number System

Performance Descriptors M.PD."TMS.RN

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

wrattonal-nombers-justify
and communicate methods
and conclusions.

Transitions Mathematics
students at the above
mastery level in
mathematics:

numbers—determine
reasonableness of
solutions.

Transitions Mathematics
students at the mastery
level 1n mathematics:

wrationalnumbers-use unit

Transitions Mathematics
students at the partial
mastery level in
mathematics:

aumbers-select appropriate
units and scale to construct

Transitions Mathematics
students at the novice level
i mathematics:

aumbers-create data

displays when given the

a data display: select

analysis to determine
procedures to solve
problems: express
numerical answers with a
degree of precision
appropriate for the
problem context.

appropriate formula to
solve a problem.

data and a scale and use
formulas.

Cluster

Extend the properties of exponents to rational exponents.

Objectives

Students will
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M. TMS.RN.1 explam-how-the- debimtion-of the meaning ¢ ontl-exponentsfolle om-extendinethe-properties-obmteger-exponentste
FHESrHS ST .*‘ M—a-ReaHeR—+e .:-...- SFHHS—E - Pt —- oo c—debne mf-te—beé—bee&&se

we-want (S Y =5 to hold se(5"Y must equal S-usc units as a way to understand problems and to guide the solution of
multi-step problems: choose and interpret units consistently 1in formulas: choose and interpret the scale and the origin 1n eraphs
and data displays.

M.TMS.RN.2 R ewrite-expressionsinvobino radicals-and rational-exponents o the properties-ofexponents-choose a level of accuracy
aEEmEriate to limitations on measurement when regorting guantities.

Objectives Students—aall

MIMS RN novw-and-applithe propertieso soer-expone o ceneratee = = SXPESSSIE OF-€e - * % 37 =37 =
-14@3);1#}7—.

Grade 12 Transition Mathematics for Seniors

Standard Number and Quantity - The Complex Number System

Performance Descriptors MLPD. TMS.CNS

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

confagatepars-develop

and defend conjectures as
to when quadratic
polynomials will have
complex solutions.

Transitions Mathematics
students at the above
mastery level in
mathematics:

equations-explain why
some quadratic
polynomials have complex

solutions.

Transitions Mathematics
students at the mastery
level 1n mathematics:

wse-appreprate-methodste
selve-a-quadratic-equation
thatmay-have-complex
reoots-demonstrate that
polynomial identities
extend analogously to
include the complex
number system.

Transitions Mathematics
students at the partial
mastery level in
mathematics:

. .
& 1] t
complexrootssolve

quadratic equations.

Transitions Mathematics
students at the novice level
in mathematics:

recognize-standardformof
complex-numbers:

recognize-thatnetall

Leats o
realroots-recognize that
the Fundamental Theorem
of Algebra applies to
quadratic polynomials.
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MIMS.CNS1 ' slex-numbertsuch thati — 1 Mexnumber-hastheforma—=—biwithaand breal

MIMS-CNS2 | use-therelationt —-and-the-commutative—associative—and-distributive-propertiesto-ade d ipl-ecomple
AURbers:

Cluster Use complex numbers in polynomial identities and equations.

Objectives Students will

M. TMS.CNS.14 | solve quadratic equations with real coefficients that have complex solutions.

Grade 12 Transition Mathematics for Seniors

Standard Algebra - Seeing Structure in Expressions

Performance Descriptors M.PD.TMS.SSE

Distinguished Above Mastery Mastery Partial Mastery Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

make sense of quantitics
and explain their
relationships 1n problem
solving situations;

fluently explain how to
produce equivalent forms
of quadratic expressions
and formula for finite
ocometric sequences n
order to 1dentify and make
sense of expression
properties and routinely
analyze and explain the
merits of various pathways
used to quadratic equations

Transitions Mathematics
students at the above
mastery level
mathematics:

fluently manipulate the
form of algebraic
eXpressions;

routinely produce
equivalent forms of
quadratic expressions and
formula for finite
occometric sequences in
order to 1dentify and make
sense of expression
propertics and solve
quadratic equations m
contextual situations and
produce and interpret the

Transitions Mathematics
students at the mastery
level in mathematics:

deconstruct, identify and
interpret parts of an
algebraic expression in
order to rewrite the
expression;

produce equivalent forms
of quadratic expressions_or
derive the formula for a
finite geometric sequence
in order to 1dentify and
make sense of expression
properties and plan,
develop and apply a
solution pathway to
quadratic equations and
apply the method of

Transitions Mathematics
students at the partial
mastery level in
mathematics:

interpret algebraic
expressions as being
comprised of either single
or multiple components;

factor simple quadratic
expressions with 1 as the
coefficient of the quadratic
term and solve quadratic
equations and find the
maximum or minimum of

a quadratic equation 1n
-

standard form using

r
and determine missing
terms in a finite geometric

SCYUCNCC,

Transitions Mathematics
students at the novice level
in mathematics:

identify parts of algebraic
exXpressions;

recognize equivalent forms
of quadratic expressions or
that a series of terms is a

gcometric sequence and

write solutions of quadratic
equations and 1dentify
whether a quadratic
equation has a maximum
Or minimum;
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and analyze an applied concept of a maximum and | completing the square to
problem modeled by a minimmum in a quadratic find the maximum or
quadratic equation to application; minimum of a quadratic
communicate which equation.

coordinate of the
maximum Or minimum 18
the desired result for the

problem;-
explain the meaning of and | communicate carefully make sense of proportional | use a table to graph a line | use two points and a right
make conjecture based on | formulated explanations of | relationships and their and determine slope.- triangle to find the slope of
linear equations, slopes. the proportional nature of | equation and graph of a a line.-
and graphs in order to the slope of a line.- limear equation; discern a
make predictions. pattern between the
equation y = mx + b and
the graph of a line.
Cluster Interpret the structure of expressions.
Objectives Students will

M.TMS.SSE.1 | use the structure of an expression to identify ways to rewrite it. For example, see X' — y" as (x°)° — (y°)’, thus recognizing it as a
difference of squares that can be factored as (x* —y°) (x* + v?).

Cluster Write expressions In equivalent forms to solve problems.

Objectives Students will

M.TMS.SSE.2 | choose and produce an equivalent form of an expression to reveal and explain propertics of the quantity represented by the
expression.

a. factor a quadratic expression to reveal the zeros of the function 1t defines.
b. complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines.

M.TMS.SSE.3 | derive the formula for the sum of a finite geometric series (when the common ratio is not 1), and use the formula to solve

problems.
Cluster Understand the connections between proportional relationship, lines, and linear equations.
Objectives Students will

M.TMS.SSE.4 | graph proportional relationships, interpreting the unit rates as the slope of the graph. Compare two different proportional
relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to

determine which of two moving objects has greater speed.

M.TMS.SSE.5 | use similar triangles to explain why the slope m 1s the same between any two distinet points on a non-vertical line in the
coordinate plan; derive the equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the
vertical axis at b.
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M.MTS.SSE.6 solve linear equations in one variable.
Grade 12 Transition Mathematics for Seniors
Standard Algebra - Arithmetic with Polynomials & Rational Expressions

Performance Descriptors M.PD.TMS.APR

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

Transitions Mathematics
students at the above
mastery level in
mathematics:

Transitions Mathematics
students at the mastery
level 1n mathematics:

Transitions Mathematics
students at the partial
mastery level in
mathematics:

Transitions Mathematics
students at the novice level
i mathematics:

factorgquadraticoverthe
set-ofrationalnumbers:

. | Lo l : . n L adul - aal i)  dinid
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perform and justify
operations on higher order
polynomials.

identify and use various
teels-method to add,
subtract and multiply
polynomials.

rattonal numbers:

use the integer system to
analogously demonstrate
that the polynomial system
1s closed with respect to
addition, subtraction and
multiplication.

multiply linear and
quadratic polynomials.

add and subtract linear and
quadratic polynomials.

Cluster Perform arithmetic operations on polynomials.

Objectives Students will

M.TMS.APR.1 [ understand that polynomials form a system analogous to the integers, namely, they are closed under the operations of addition,
subtraction, and multiplication; add, subtract and multiply polynomials.

‘ Illstep LT Fa HAHE - 1 1 ] 1
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Grade 12

Transition Mathematics for Seniors

Standard

Algebra - Creating Equations

Performance Descriptors M.PD.TMS.ACE

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

analyze and explain the
reasonableness and
efficiency of various

Transitions Mathematics
students at the above
mastery level n
mathematics:

continually evaluate the
reasonableness of answers
as they solve problems;

Transitions Mathematics
students at the mastery
level in mathematics:

create equations and
inequalities to solve
problems; plan, develop

Transitions Mathematics
students at the partial
mastery level in
mathematics:

manipulate formulas to
1solate a particular
variable; solve a quadratic

Transitions Mathematics
students at the novice level
in mathematics:

graph one variable
equations; solve linear
equations and inequalities
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solution processes;
routinely analyze and
explain the merits of
various pathways used to
quadratic equations or
inequalities; use
appropriate tools to
analyze and compare
solutions.

solve quadratic equations
and mequalities in
contextual situations;
explam the meaning of the
solution to a system of
equations.

and apply a solution
pathway to quadratic
equations and mequalities;
solve systems of equations.

equation by factoring;
solve a system of linear
equations algebraically.

1n one variable; solve a
system of linear equations
graphically.

Cluster Create equations that describe numbers or relationships.

Objectives Students will

M.TMS.ACE.1 | create equations and mequalities in one variable and use them to solve problems. Include equations arising from lincar and
quadratic functions and simple rational and exponential functions.

M. TMS.ACE.2 | create equations m two or more variables to represent relationships between quantities; graph equations on coordinate axes with
labels and scales.

M. TMS.ACE.3 | represent constraints by equations or mmequalitics and by systems of equations and/or inequalities and interpret solutions as
viable or nonviable options in a modeling context. For example, represent inequalities describing nutritional and cost
constramts on combinations of different foods.

M.TMS.ACE.4 | rearrange formulas to highlight a quantity of mterest. using the same reasoning as 1n solving equations.

Grade 12 Transition Mathematics for Seniors

Standard Algebra - Reasoning with Equations & Inequalities

Performance Descriptors M.PD.TMS.REI

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice
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Transitions Mathematics
students at the
distinguished level in
mathematics:

selution-processes:

routinely analyze and
explain the merits of
various pathways used to
solve quadratic equations
or mequalities;

seluttens-analyze and

evaluate alternate solution
methods:

formulate. justify, and

communicate a strategy for

Transitions Mathematics
students at the above
mastery level n
mathematics:

eontinuaiy-evatuate-the
reasonableness-of answers
as-theyvsolve-problems:

solve quadratic equations
and mequalities in
contextual situations;

. - 1 ]
guadratic-pelynonials
have-complexsoluttons:

Lai il . 4l
seluttonte-a-systermof
equations-use algebraic
properties to justify each
step 1n solving inequalities

in one variable and 1n
solving literal equations:

compare the effectiveness
of two plausible solution
pathways:

selecting the most efficient
method:

use estimation and other

Transitions Mathematics
students at the mastery
level in mathematics:

ereate-equations—and
. L |
probless;

plan, develop and apply a
solution pathway to
quadratic equations that
may have complex
solutions;

demeonstratethat

| | identit
extend-analocouslhy-te
tnelade-the-complex
ambersystenrtsolve and
interpret solutions to
inequalities and equations
in one variable and justify

cach step in the process:

solve systems of equations,
qustifying that the solution
pathway 1s mathematically
valid:

strategically use
appropriate tools to
generate and interpret
craphical representations
in order to solve equations

Transitions Mathematics
students at the partial
mastery level in
mathematics:

mantpelate-tormulaste
o] -
varrables

solve quadratic equations
by factoring;

selve-asystem-othinear
equattons
#tegebrateathprocedurally

Transitions Mathematics
students at the novice level
in mathematics:

gfa-ph.—eﬁe—\m-ﬁia-b-l-e
equations;

solve linear inequalities 1n
one variable;

equations-graphieatty-find

the solution of an

write steps to solve
equations and inequalities

inequality in one variable
with a positive coefficient:

in one variable;

procedurally solve systems

demonstrate that the

of equations:

procedurally solve

solution to a system
satisfies both equations:

procedurally generate

163



126 CSR44B

use technological tools to
explore and deepen the
understanding of concepts
related to representing and

mathematical knowledge
to detect possible errors 1n

and 1nequalities.-

solving equations and
inequalities.

equations and equalities by

craphical representations

using appropriate tools to

generate sraphical

representations.

of equations and

inequalities.

solving equations and

inequalities.

Cluster Understand solving equations as a process of reasoning and explain the reasoning.

Objectives Students will

M.TMS.REL1 | solve simple rational and radical equations m one vanable and give examples showing how extraneous solutions may arise.

Cluster Solve equations and inequalities in one variable.

Objectives Students will

M. TMS.REL2 | solve linear equations and inequalitics in one variable, including equations with coefficients represented by letters.

M.TMS.REL3 | explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step. starting
from the assumption that the original equation has a solution. Construct a viable argument to justifv a solufion method.

M.TMS.REL43 | solve quadratic equations in one variable. Use the method of completing the square to transform any quadratic equation 1n x
into an equation of the form (x — p)* = q that has the same solutions. Derive the quadratic formula from this form. Solve
quadratic equations by inspection (e.g., for x* = 49), taking square roots, completing the square, the quadratic formula and
factoring, as appropriate to the initial form of the equation. Recognize when the quadratic formula grves complex solutions and
write them as a + b1 for real numbers ¢ and &.

Cluster Solve systems of equations.

Objectives Students will

M.TMS.RELS | prove that, given a system of two equations in two variables, replacing one equation by the sum of that equation and a multiple
of the other produces a system with the same solutions.

M.TMS.REL6 | solve a simple system consisting of a lincar equation and a quadratic equation in two vanables algebraically and graphically.

M4 solve-systems-ot hnearequationsexacthandapprosmatehy-fe-s—~wth-sraphsfecusineonpairs-ot- lnearequationsn-tve
yvartables

M.TMS.REL7 | explamn why the x-coordinates of the points where the graphs of the equation v = 1(x) and v = g(x) intersect are the solution of
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the equation {(x) = g (x): find the solution approximately, €.g., using technology to graph the functions, make tables of values or

find successive aggroxﬁnations.

Cluster Represent and solve equations and inequalities graphically.

Objectives Students will

M.TMS.REL8 | solve systems of linear equations exactly and approximately (e.g.. with graphs). focusing on pairs of linear equations in two
variables.

M.TMS.REL9 | graph the solutions to a lincar inequality in two variables as a half-plane (excluding the boundary in the case of a strict
inequality) and graph the solution set to a system of linear inequalities in two variables as the mtersection of the corresponding
half-plancs.

MIMSRELS sxplamwhyv-thest-coordinates—of the pomntswherethecraphsof the-cquations—— dy = o stvectarethesolutions«

Grade 12 Transition Mathematics for Seniors

Standard Functions - Interpreting Functions

Performance Descriptors M.PD.TMS.IF

Distinguished Above Mastery Mastery Partial Mastery Novice

Transitions Mathematics Transitions Mathematics Transitions Mathematics Transitions Mathematics Transitions

students at the distinguished | students at the above students at the mastery level | students at the partial Mathematics students

level in mathematics: mastery level in in mathematics: mastery level in at the novice level in

mathematics: mathematics: mathematics:

distinguish between connect and explain the demonstrate understanding | find the range, given a

relations that are and are not | relationship between a of the meaning of function, | function Gafenetion find an output, given a

functions and communicate | function and 1its graphical including as it relates to aetattens-and its domain; function and an nput;

reasoning; representation; sequences;-contextuallyuse
and-mterpret-statements

communicate carefully analyze meaning of the interpret key features of a identify key features of a

formulated explanations of | solution in context of the function 1n terms of context | function from any of its rdentity-slope-and

the parameters of a function | problem and use key from any of 1its various various representations; ttereepts—erven-the

and use the contextual features of a function to representations; sraph-efatmear
situation to make and justify | describe its contextual fonctiontdentty
predictions; situation; mterceptserventhe
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communtcatecarefully
formulated-explanations-of
the-parameters—-otatunchon
Liheirrolationshi l
selutter-make conjectures

about the form and meaning
of functions in real-world
situations and can
comfortably predict and
explain when a functional
relationship will be linear or
non-linear.

analyze-meanmeg ot the

lbion in ] :
the-preblem-justify the use
of a certain representation
of a function and fluently
transform it mto an alternate

functien-fluently interpret

multiple representations of
functions to make sense of
their properties 1n problem
situations. discern the

representation.

structure and patterns of
linear and non-linear

functions.

orven a function
relationship, can transform

it from equation to table to a

oraph form.

ereate-atunchiente
modela
sttuation-create a
function to model a
situation.

recognize when a
graph 1s a function.

Cluster Understand the concept of a function and use function notation.

Objectives Students will

M.TMS.IF.1 understand a function from one set (called the domain) to another set (called the range) assigns to each element of the domamn
exactly one element of the range. If { 1s a function and x 1s an element of 1ts domam, then f(x) denotes the output of £
corresponding to the input x. The graph of f 1s the graph of the equation y = {(x).

MIPNS T2 pse-Fanetionnetation—evaluate functonstormputsinthetr-domamnsand-nterpret-statementsthat usetunctionnotationter
efacontext:
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Cluster Interpret functions that arise in applications in terms of the context.

Objectives Students will

M.TMS.IF.2 write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model situations, and
translate between the two forms.

M.TMS.IF.3 interpret the parameters 1n a linear or exponential function in terms of a context.

M. TMS.IF .43 for a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the
quantities, and sketch graphs showing key features given a verbal description of the relationship. Key features include:
intercepts; intervals where the function 18 increasing, decreasing, positive or negative; relative maximmums and mmimmums;
symmetrics; end behavior; and periodicity.

M.TMS.IE.5 distinguish between situations that can be modeled with linear functions and with exponential functions.

Cluster Analyze functions using different representations.

Objectives Students will

M.TMS.IF.6 interpret the equation y = mx + b as defining a linear function, whose graph is a straight line, give examples of functions that
are not linear.

M.TMS.IE.7 describe qualitatively the functional relationship between two quantities by analvzing a graph.

M.TMS.IF.8 identify the effect on the graph of replacing {(x) by f(x) + k, k {(x), f(kx), and {(x + k) for specific values of k (both positive
and negative); find the value of k given the graphs.

M.TMS.IF.94 graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for
more complicated cases.

a. Graph linear and quadratic functions and show mtercepts, maxima, and minima.
b. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior.

M.TMS.IF.10 observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity increasingly linearly,
quadratically, or (more generally) as a polynomial function.

M. TMS.IF.115 | write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the
function.

a. Use the process of factoring and completing the square m a quadratic function to show zeros, extreme values, and
symmetry of the graph, and interpret these in terms of a context.

M.TMS.IF.12 compare properties of two functions each represented in a different way (algebraically. graphically, numerically in tables. or
by verbal descriptions).

Grade 12 Transition Mathematics for Seniors

Standard Functions - Building Functions

Performance Descriptors M.PD.

Distinguished Above Mastery Mastery Partial Mastery Novice
Transitions Mathematics Transitions Mathematics Transitions Mathematics Transitions Mathematics Transitions
students at the distinguished | students at the above students at the mastery level | students at the partial Mathematics students
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level in mathematics:

Justity Eel BQ*T*S Fhf specal

collect data and construct
models that can be
described using translations
and arithmetic combinations

mastery level in
mathematics:

lerivet] L unit ciccl
values:

determine how a quadratic
or exponential model
changes as components of

in mathematics:

write a function describing
the relationship between
two quantities.:

mastery level in
mathematics:

. o valuos:

use the recursive process to
get a table or list of values
of a function that represents

at the novice level in
mathematics:

. .
mg.me.“zlg Ehgl Spgf*al

use the recursive

process to gencrate a
table or list of the

of function families: the model change.: a contextual relationship.s values of a grven
function.:
. l o the s : . .
ﬁ”j. ¥ P . PPFOT et Lihe off : : = l : bei .
| situations: f : B  functs . : . E ; 5 .
L  functions: netion: il P .
A prer , 5 |
| 1 tatot] | | | build functions] build functions] - £
the-original-functions. d—l—ﬁ'efeﬁe-e,—er—pfed-ue-t
ofotherfunetions-
Cluster Build a function that models a relationship between two quantities.
Objectives Students will
M.TMS.BF.2 construct lincar and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a
relationship, or two input-output pairs (include reading these from a table).
M.TMS.BF.1 write a function that describes a relationship between two quantitics.

a. combine standard function types using arithmetic operations. For example, build a function that models the
temperature of a cooling body by adding a constant function to a decaying exponential, and relate these functions to
the model.

b. compose functions. For example, 1f T(y) 1s the temperature in the atmosphere as a function of height, and h(t) 1s the
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height of a weather balloon as a function of time, then T(h(t)) 1s the temperature at the location of the weather balloon
as a function of time.

Cradeld T o Mat] e for Soni
St-a-n-el—a-Fd ,. . . 3 3
n TR . T Ml T TN . T one Ml . T "
Lstinenishod levels Lol ool | - vl |
| hat SSA | | ! lain the definis trianel ; ?
el develon. _ . ¥ ; :
PEOY ;1 ) 'SE o] ; . .I.. |
formalize-and-detend-how and-dyname-geometrie
i thodosiced £ ;
. . L | L and l oS,
3 gotsh ) ) ; ons. ions. ions. pHot 2 y =
e g |8 P . bliched ]f ) I
el develon. e ) ]5 ; f] . y " e fustif j] 3 gg] ” ]
5 ; ].. . Lationshing; .
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lﬁllb I.-J.J.u].l.&lvﬂ LiL AR FRFAN

Grade 12
Standard

Transition Mathematics for Seniors

Geometrz — Geometric Measuring and Dimension

Performance Descriptors M.PD.TMS.GMD

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distincuished level n
mathematics:

contextualize when solving

Transitions Mathematics
students at the above
mastery level in
mathematics:

construct viable arguments

problems involving
volume formulas.

for geometric formulas and

Transitions Mathematics
students at the mastery
level 1n mathematics:

construct mformal
arguments for formulas

use dynamic software to
draw analogies between
cylinders. cones and

relating to circles,
cvlinders. pyramids and
cones and solve problems.

Transitions Mathematics

students at the partial
mastery level in
mathematics:

use formulas relating to
circles, cylinders,
pyramids and cones.

Transitions Mathematics
students at the novice level
in mathematics:

explain the difference
between circumference,
area. and volume.

spheres.
Cluster Explain volume formulas and use them to solve problems.
Objectives Students will
M.TMS.GMD.1 | give an informal argument for the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid,
and cone. Use dissection arguments. Cavalieri’s principle, and informal limit arguments.
M.TMS.GMD.2 | give an informal argument using Cavalier1’s principle for the formulas for the volume of a sphere and other solid figures.
Grade 12 Transition Mathematics for Seniors
Standard Geometry - Expressing Geometric Properties with KEquations

Performance Descriptors M.PD. TMS.GPE

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice
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Transitions Mathematics
students at the
distinguished level in
mathematics:

grve carefully formulated
explanations showing how
the distance formula 1s
derived from the

Transitions Mathematics
students at the above
mastery level n
mathematics:

create and explain
examples in the coordinate
plane that depict the
connection between the

Transitions Mathematics
students at the mastery
level in mathematics:

use geometric definitions
and the coordinate plane to
prove simple theorems and
to solve related problems.

Transitions Mathematics
students at the partial
mastery level in
mathematics:

find the distance between
two points on a coordinate
plane by using the
Pythagorean Theorem;

Transitions Mathematics
students at the novice level
in mathematics:

use the Pythagorean
Theorem to determine the
length of a segment on a
coordmate plane.

Pythagorean Theorem. distance formula and repeat this process to find
Pythagorean Theorem. the perimeter of a polygon.

Cluster Use coordinates to prove simple geometric theorems algebraically

Objectives Students will

M.TMS.GPE.1 | use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four
given points in the coordinate plane is a rectangle; prove or disprove that the point (1, V3) lies on the circle centered at the
origin and containing the point (0, 2).

M.TMS.GPE.2 | use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula.

Grade 12 Transition Mathematics for Seniors

Standard Geometry - Modeling with Geometry

Performance Descriptors M.PD. TMS.MG

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

classify three-dimensional
objects by their cross-
sections, communicate to
others the reason that
ratios and proportions can
be used to find parts of
similar figures.

Transitions Mathematics
students at the above
mastery level
mathematics:

communicate the
relationship between the
arca of the cross section
and the volume of the
object, communicate to
others the relationships
between the ratios of sides,
arcas and volumes of
similar figures.

Transitions Mathematics
students at the mastery
level in mathematics:

visualize relationships
between cross-section and
three-dimensional objects,
use ratios and proportions
of similar figures to solve
real world problems.

Transitions Mathematics
students at the partial
mastery level in
mathematics:

describe the three-
dimensional object by its
cross-section, make a scale
drawing on topographic
orid paper.

Transitions Mathematics
students at the novice level
in mathematics:

describe cross-section and
three-dimensional objects,
solve proportions.
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Cluster Apply geometric concepts in modeling situations.

Objectives Students will

M. TMS.MG.1 | apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or
minimize cost; working with topographic grid systems based on ratios).

MRS DG applv-econeepts-ob-densitv-based-on-area—and-volumesnmeodelnesiuations{e-s—personspe e-mHe—B I Hspereubietos

Grade 12 Transition Mathematics for Seniors

Standard Statistics and Probability - Inter preting Categorical & Quantitative Data

Performance Descriptors M.PD.TMS.SPI

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

analyze the validity of
statistical summaries,
analyze the validity of
statistical summaries,
predict and analyze the
cffect of a change in the
data set:-

analyze the validity of
statistical summaries.

Transitions Mathematics
students at the above
mastery level
mathematics:

justify the appropriateness
of the selection of data
displays and statistical
measures, explain the
interpretation of
associations and trends,
justify the appropriateness
concerning the rate of
change 1n a set of data;:

qustify the appropriateness

of the selection of data
displays and statistical
measures.

Transitions Mathematics
students at the mastery
level in mathematics:

create single-variable data
displays and 1dentify
appropriate statistical
measures to compare,
summarize, and interpret
data; create data displays
for two variables and use
them to describe
associations and trends;
interpret linear models 1n
the context of the data:-

create single-variable data

displays and identify
appropriate statistical
measures to compare,

summarize and interpret
data.

Transitions Mathematics
students at the partial
mastery level in
mathematics:

create and compare data
displays; create data
displays for two variables
and use them to recognize
associations and trends;
exhibit an informal
understanding of rate of
change 1n the data;:

create and compare data

displays.

Transitions Mathematics
students at the novice level
in mathematics:

create data displays and
find statistical measures;
create data displays for two
variables, use technology
to determine the linear
model:-

create data displays and
find statistical measures.

Cluster Summarize, represent, and interpret data on two categorical and quantitative variables
Objectives Students will
M.TMS.SPIL. 1 represent data on two quantitative variables on a scatter plot, and describe how the variables are related. Interpret linear
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Performance Descriptors M.PD. TMS.IC

models.

M.TMS.SPL.2 interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data.

M.TMS.SPIL.3 know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that
suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the
data pomts to the line.

M.TMS.SPL4 summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the
data (includmg joint, marginal, and conditional relative frequencies). Recognize possible associations and trends in the data.

Cluster Summarize, represent, and interpret data on a single count or measurement variable.

Objectives Students will

M.TMS.SPL35 represent data with plots on the real number line (dot plots. histograms. and box plots).

M.TMS.SPL6 use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range,
standard deviation) of two or more different data sets.

M.TMS.SPL7 interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data
points (outliers).

M.TMS.SPL8 computer (using technology) and interpret the correlation coefficient of a linear fit.

M.TMS.SPL9 distinguish between correlation and causation -

Grade 12 Transition Mathematics for Seniors

Standard Statistics and Probability — Making Inferences and Justifying Conclusions

Distinguished

Above Mastery

Mastery

Partial Mastery

Novice

Transitions Mathematics
students at the
distinguished level in
mathematics:

build logical arguments to

support your conclusions
about the validity of the

data-generating process.

Transitions Mathematics

students at the above
mastery level in
mathematics:

cvaluate the validity of a

data-generating process.

Transitions Mathematics
students at the mastery
level in mathematics:

decide 1if a specified model

Transitions Mathematics

students at the partial

mastery level in

mathematics:

use empirical data to create

Transitions Mathematics

students at the novice level

m mathematics:

create sample data using

1s consistent with a
population based on a
random sample and
recognize that theoretical
results may be different
from empirical results.

theoretical probability.

experiments and

simulations.

Cluster Understand and evaluate random processes underlving statistical experiments
Objectives Students will
M. TMS.IC.1 understand statistics as a process for making inferences about population parameters based on a random sample from that
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population.
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Office and open for public inspection and copying for a period of not less than five years.

The following form 1s provided to assist those who choose to comment on Policy 2520.2B: Next
Generation Content Standards and Objectives for Mathematics in West Virginia Schools. Additional
sheets may be attached, if necessary.

Name: Organization:

Title:

City: State:

Please check the box below that best describes your role.

0 School System Superintendent 0 School System Staff 0 Parent/Family
0 Principal 0 Teacher 0 Business/Industry
0 Professional Support Staff O Service Personnel 0 Community Member

COMMENTS/SUGGESTIONS

§126-44AA-1. General.

§126-44AA-2. Purpose.




126CSR44AA

§126-44AA-3. Incorporation by Reference.

§126-44AA-4. Summary of the Content Standards and Objectives.

§126-44AA-3. Severability.

Please direct all comments to:

John Ford

Office of Secondary Learning
West Virginia Department of Education
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