CMAS Mathematics | Evidence Statements
(Based on PARCC)

Colorado will continue to use the Evidence Statements that were developed in collaboration with the Partnership for Assessment of Readiness for
College and Careers (PARCC) consortium. Evidence statements describe the knowledge and skills that an assessment item/task elicits from
students.

The evidence statement keys for grades 3 through 8 begin with the grade number. Together, the five different types of evidence statements described
below provide the foundation for ensuring that the full range and depth of the standards are assessed.

An Evidence Statement might:

1.

Use exact standard language — For example:

e 8.EE.1- Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 3° x 3° = 33 =1/33
=1/27. This example uses the exact language as standard 8.EE.1

Be derived by focusing on specific parts of a standard — For example: 8.F.5-1 and 8.F.5-2 were derived from splitting standard 8.F.5:

* 8.F.5-1 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing
or decreasing, linear or nonlinear).

» 8.F.5-2 Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

Together these two evidence statements are standard 8.F.5:
Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or 2
decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

Be integrative (Int) — Integrative evidence statements allow for the testing of more than one of the standards on a single item/task without going
beyond the standards to create new requirements. An integrative evidence statement might be integrated across all content within a
grade/course, all standards in a high school conceptual category, all standards in a domain, or all standards in a cluster. For example:



* Grade/Course —4.Int.2% (Integrated across Grade 4)
e Conceptual Category — F.Int.1% (Integrated across the Functions Conceptual Category)
e Domain - 4.NBT.Int.1% (Integrated across the Number and Operations in Base Ten Domain)

e Cluster — 3.NF.A.Int.1% (Integrated across the Number and Operations — Fractions Domain, Cluster A )

4. Focus on mathematical reasoning— A reasoning evidence statement (keyed with C) will state the type of reasoning that an item/task will require
and the content scope from the standard that the item/task will require the student to reason about. For example:

e 3.C.2% --Base explanations/reasoning on the relationship between addition and subtraction or the relationship between multiplication and
division.
0 Content Scope: Knowledge and skills are articulated in 3.0A.6

e 7.C.6.1% — Construct, autonomously, chains of reasoning that will justify or refute propositions or conjectures. 0 Content Scope: Knowledge
and skills are articulated in 7.RP.2

Note: When the focus of the evidence statement is on reasoning, the evidence statement may also require the student to reason about
securely held knowledge from a previous grade.
Focus on mathematical modeling — A modeling evidence statement (keyed with D) will state the type of modeling that an item/task will require
and the content scope from the standard that the item/task will require the student to model about. For example:

4.D.2% — Solve multi-step contextual problems with degree of difficulty appropriate to Grade 4 requiring application of knowledge and skills
articulated in 3.0A.A, 3.0A.8,3.NBT, and/or 3.MD.

Note: The example 4.D.2 is of an evidence statement in which an item/task aligned to the evidence statement will require the student
to model on grade level, using securely held knowledge from a previous grade.
HS.D.5% — Given an equation or system of equations, reason about the number or nature of the solutions. 0 Content scope: A-REI.11, involving
any of the function types measured in the standards.

§ The numbers at the end of the integrated, modeling and reasoning Evidence Statement keys are added for assessment clarification and tracking purposes. For example, 4.Int.2 is
the second integrated Evidence Statement in Grade 4.
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CMAS Mathematics | Evidence Statements
Listing by Type 1, Type I, and Type Il

The Evidence Statements for Mathematics | are provided starting on the next page. The list has been organized

to indicate whether items designed are aligned to an Evidence Statement used for Type | items, Type Il items
(reasoning), or Type lll items (modeling).

Evidence Statements are presented in the order shown below and are color coded:

Peach — Evidence Statement is applicable to Type | items.
Lavender — Evidence Statement is applicable to Type Il items.
Aqua — Evidence Statement is applicable to Type lll items.
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i) Tasks are less defined and require students to engage in the
A A-CED.3-1 Solve multi-step contextual problems that require writing and analyzing systems| ~ modeling cycle. MP.1, 5
’ of linear inequalities in two variables to find viable solutions. ii) Scaffolding in tasks may range from substantial to very little or MP.2,
none. MP.4
Rearrange linear formulas to highlight a quantity of interest, using the same ; y MP.2,
A A-CED.4-1 reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to I) s havg a rgal World_ co'ntext.. MP.6, z
highlight resistance R. i) The quantity of interest is linear in nature. MP.7
Solve linear equations and inequalities in one variable, including equations with | i) Tasks do not include absolute value equations or compound
A A-REI.3 - . " MP.7 X
coefficients represented by letters. inequalities.
. ) » . i) Tasks are less defined and require students to engage in the
Solve multi-step contextual problems that require writing and analyzing systems| * modeling cycle. MP.1,
B A-REI.6-1 of linear equations exactly and approximately (e.g., with graphs), focusing on 5 MP.2 X
pairs of linear equations in two variables. i) Scaffolding in tasks may range from substantial to very little or MP.4’
none.
i) Coefficients are rational numbers.
B | A-REL6-2 Solve algebraically a system of three linear equations in three unknowns. ii) Tasks do not require any specific method to be used (e.g., prompts |mp.1, MP.7| X
do not direct the student to use elimination or any other particular
method).
Understand that the graph of an equation in two variables is the set of all its
A A-REI.10 solutions plotted in the coordinate plane, often forming a curve (which could - MP.7 X
be a line).
Find the solutions of where the graphs of the equations y= f(x) and y= g(x)
intersect,
A |A-REL11-1 e.g. using technology to graph the functions, make tables of values or find - MP.1, MP.5| Y
successive approximations. Limit f(x) and/or g(x) to linear and quadratic
functions. %
Graph the solutions to a linear inequality in two variables as a half-plane
(excluding the boundary in the case of a strict inequality), and graph the MP.1,
A | A-REL12 solution set to a system of linear inequalities in two variables as the - MP.5, N
intersection of the corresponding half-planes. MP.6
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Interpret exponential expressions, including related numerical expressions that
represent a quantity in terms of its context.k
A A-SSE.1-1 a) ffici tlnterpret bl €1 LT g R, SUS T e B, (REe, Sl i) See illustrations for A-SSE.1 at http://illustrativemathematics.org, MP.7 7
' COETCS e.g., http://illustrativemathematics.org/illustrations/390 ’
b) Interpret complicated expressions by viewing one or more of their parts
as a single entity. For example, interpret P(1+r)" as the product of P and a factor
not depending on P.
Choose and produce an equivalent form of an expression to reveal and explain | .
properties of the quantity represented by the expression, where exponentials | 1) Tasks have a real-world context. VP
are limited to integer exponents. % ii) The equivalent form must reveal something about the real-world MP 2.
B A-SSE.3c-1 c. Use the properties of exponents to transform expressions for exponential context. MP.4’ X
fu;lc1t’|501r}j.2F102r ?ffr?%sztgg Ae;ipressm?ti.l.w L can‘betrewrlttgn Iast thi iii) Tasks require students to make the connection between the MP.7
_(( ’ ) ,) - O RAXE UL EJARLLUEND) LIV elin equivalent forms of the expression.
interest rate if the annual rate is 15%.
i) Given a verbal description of a functional dependence, the student
would be required to write an expression for the function and then,
= e.g., identify a natural domain for the function given the
situation; use a graphing tool to graph several input-output pairs;
Given a verbal description of a linear functional dependence, write an select applicable features of the function, such as linear,
- increasing, decreasing, quadratic, nonlinear; and find an input MP.1,
expression for ! .
Y F-Int.1-3 - . . . . value leading to a given output value. MP.2, X
the function and demonstrate various knowledge and skills articulated in the . . . )
Functions catedory in relation to this function = e.g., a functional dependence might be described as follows: | MP.8
gory ‘ "The slope of the line passing through the points (1, 3) and (7, y) is
a function of y." The student would be asked to create an
expression such as s(y) = (3-y)/(1-7) for this function. The natural
domain for this function would be the real numbers. The function is
increasing and linear. And so on.
Write arithmetic and geometric sequences both recursively and with an explicit | . . . . . MP.7
A F-BF.2 o i) More substantial work along these lines occurs in Sub-Claim D. ’ X
formula, use them to model situations, and translate between the two forms. % ) 9 MP.8
Understand that a function from one set (called the domain) to another set
(called the range) assigns to each element of the domain exactly one element
A F-IF.1 of the range. If f is a function and x is an element of its domain, then f(x) - MP.2 z
denotes the output of f corresponding to the input x. The graph of f is the
graph of the equation y = f(x).
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Use function notation, evaluate functions for inputs in their domains, and MP.6,

A F-IF.2 interpret statements that use function notation in terms of a context. i) See illustrations for F-IF.2 at http://illustrativemathematics.org. MP 7 X
i) Tasks require students to use function notation, evaluate functions
F for inputs in their domains, and interpret statements that use
A IF_ Alnt1 Understand the concept of a function and use function notation function notation in terms of a real-world context. MP.2 X
e ii) About a quarter of tasks involve functions defined recursively on a
domain in the integers.
For a linear 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 . . . o . . MP.4,
A F-IF.4-3 relationship. Key features include: intercepts; intervals where the function is i) See illustrations for F-IF.4 at http://illustrativemathematics.org MP 6 X

increasing, decreasing, positive, or negative; relative maximums and
minimums end behavior; and symmetries.x

Relate the domain of a function to a graph and, where applicable, to the
quantitative relationship it describes, limiting to linear functions, square root
functions, cube root functions, piecewise-defined functions (including step
A F-IF.5-1 functions and absolute-value functions) , and exponential functions with i) Tasks have a real-world context. MP.2 Z
domains in the integers. 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 this function.x

X
Calculate and interpret the average rate of change of a function (presented i) Tasks have a real-world context. MP.1 MP.4
A |F-IF.6-3a symbolically or as a table) over a specified interval with functions limited to linear - oaty iy
functions. > i) Tasks must include the interpret part of the evidence statement. MP.5, MP.7
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Calculate and interpret the average rate of change of a function (presented ) Tasks have a real-world context i) Tasks must include the
A F-IF.6-3b symbolically or as a table) over a specified interval with functions limited to interpret part of the evidence statement. MP.1, MP.4, «
: linear, squgre root, cube root, Plecers';e—defl'ned (|ncl.ud|r'19 step and absolute iii) The rate of change should be limited to regions of the function MP.5, MP.7
value functions) and exponential functions with domains in the integers.x that are linear or near linear.
Estimate the rate of change from a graph of linear functions, square root
functions, cube root functions, piecewise-defined functions (including step . MP.1, MP.4,
A IRl functions and absolute value functions), and/or exponential functions with ) TS MEVE @ FEEl el ez MP.5, MP.7 A
domains in the integers.
Graph functions expressed symbolically and show key features of the
=7 ; MP.1, MP.5,
B F-IF.7a-1 graph, by hand in simple cases and using technology for more - MP.6 X
complicated cases.* a) Graph linear functions and show intercepts. ’
Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions). MP.1, MP.2,
B F-IF.9-3 Function types are limited to linear functions, square root functions, cube root | i) Tasks may or may not have a real-world context. MP.3, MP.5, X
functions, piecewise- defined functions (including step functions and absolute MP.6, MP.8
value functions), and exponential functions with domains in the integers.
Construct Ilngar I 2Tl flj_ngtlons, |nclud|_ng ar_|thmet|c a_nd geometric i) Tasks are limited to constructing linear and exponential functions| MP.1, MP.2,
B F-LE.2-1 sequences, given a graph, a description of a relationship, or two input-output . . : L X
S - with domains in the integers, in simple real-world context. MP.5
pairs (include reading these from a table).
i) Prompts describe a scenario using everyday language.
Mathematical language such as "function," "exponential," etc. is
not used.
Solve multi-step contextual problems with degree of difficulty appropriate to i) Students autonomously choose and apply appropriate
R . - - - . 4 . MP.1, MP.2,
B F-LE.2-2 the course by constructing linear and/or exponential function models, where mathematical techniques without prompting. For example, in a MP.4. MP.6 X
exponentials are limited to integer exponents. % situation of doubling, they apply techniques of exponential o :
functions.
iii)For some illustrations, see tasks at
http://illustrativemathematics.org under F-LE.
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Clarifications, limits, emphases, and other information
intended to ensure appropriate variety in tasks

Relationsh

Calculato

i) Prompts describe a scenario using everyday language.
Mathematical language such as "function," "exponential,” etc. is
not used. ii) Students autonomously choose and apply
B FLE2-3 Solve multi-step contextual problems with degree of difficulty appropriate to the | appropriate mathematical techniques without prompting. For MP.1, MP.2, X
’ course by constructing linear and/or exponential function models. example, in a situation of doubling, they apply techniques of MP.4, MP.6
exponential functions.
iii) For some illustrations, see tasks at
http://illustrativemathematics.org under F-LE.
I_(now precise definitions of angle,_ circle, perpendlcglar I_|ne, p_arallel line, and i) Definitions are limited to those in the evidence statement
B G-CO.1 line segment, based on the undefined notions of point, line, distance along a J . ) ) . MP.6 z
. . . ii) Plane is also considered an undefined notion
line, and distance around a circular arc.
Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the ’ MP.5, MP.6,
B G-CO.3 . . . . A
rotations and reflections that carry it onto itself. MP.7
Given a geometric figure and a rotation, reflection, or translation, draw the -
transformed figure using, e.g., graph paper, tracing paper, or geometry MP.5. MP.6
B G-CO.5 software. MP.7’ - z
Specify a sequence of transformations that will carry a given figure onto :
another.
Use geometric descriptions of rigid motions to transform figures and to predict -
A G-CO6 the effect of a given rigid motion on a given figure; given two figures, use the MP.3 7
: definition of congruence in terms of rigid motions to decide if they are :
congruent.
i) Most tasks align to G.CO.9 or G.CO.10.
i) Theorems include but are not limited to the examples listed in
A | G-co.C Prove geometric theorems as detailed in G-CO.C. iii) standards G-CO.C MP.3, MP.6 z
Multiple types of proofs are allowed (e.qg., two-column proof,
indirect proof, paragraph proof, and flow diagrams).
i) Tasks must have at least one of the categorical variables with
Summarize categorical data for two categories in two-way frequency tables. more than two sub-categories.
B SD5 Interpret relative frequencies in the context of the data (including joint, marginal,| ii) "Total" rows and columns will be provided but may be missing | MP.1, MP.5, v
' and conditional relative frequencies). Recognize possible associations and the data. MP.7
TETES [ 12 RRlE, iii) Associations should be investigated based on relative
frequencies, not counts.
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Solve multi-step contextual word problems with degree of difficulty appropriate
to the course, requiring application of course-level knowledge and skills
articulated in S-ID, excluding normal distributions and limiting function fitting to
linear functions and exponential functions with domains in the integers.

Clarifications, limits, emphases, and other information
intended to ensure appropriate variety in tasks

i) Tasks should go beyond 6.SP.4 ii) For tasks that use bivariate
data, limit the use of time series. Instead use data that may have
variation in the y-values for given x-values, such as pre and post
test scores, height and weight, etc.

iii) Predictions should not extrapolate far beyond the set of data
provided.

iv) Line of best fit is always based on the equation of the least
squares regression line either provided or calculated through
the use of technology.

V) To investigate associations, students may be asked to
evaluate scatterplots that may be provided or created using
technology. Evaluation includes shape, direction, strength,
presence of outliers, and gaps.

Vi) Analysis of residuals may include the identification of a pattern
in a residual plot as an indication of a poor fit.

vii) Exponential models may assess rate of growth, intercepts, etc.

Relationsh

MP.1, MP.2,
MP.4, MP.5,
MP.6

Calculato

B HS-Int.3-1

Solve multi-step contextual word problems with degree of difficulty
appropriate to the course, requiring application of course-level knowledge and
skills articulated in FLE, A-CED.1, A-SSE.3, F-IF.B, F-IF.7, limited to linear
functions and exponential functions with domains in the integers.%

i) F-LE.A, Construct and compare linear, quadratic, and
exponential models and solve problems, is the primary content
and at least one of the other listed content elements will be
involved in tasks as well.

MP.2 MP.4

* Modeling standards appear throughout the CCSSM. Evidence statements addressing these modeling standards are

indicated by a star symbol (*x) W These integrated evidence statements will be reported in the Master Claim which is used

to determine if a student is college or career ready.

*Calculator Key

Y- Yes; Assessed on Calculator Sections
N — No; Assessed on Non-Calculator Sections
X — Calculator is Specific to Item
Z — Calculator Neutral (Could Be on Calculator or Non-Calculator Sections)
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Relationsh
Calculatc

Given a system of equations, reason about the number or nature of the
C | Hs.C56 solutions. - MP.3 Y
Content Scope: A-REI.5
Given an equation or system of equations, reason about the number or nature
of the solutions.
C | HS.C.5.10-2 Content Scope: A-REI.11, limited to equations of the form f(x) = g(x) - MP.3 Y
where f and g are linear.
Base explanations/reasoning on the principle that the graph of equations and
inequalities in two variables is the set of all its solutions plotted in the coordinate
C |Hsce1l Sl - MP.3 Y
Content Scope: A-REI.D, excluding exponential and logarithmic
functions.
Express reasoning about linear and exponential growth.
C HS.C.10.1 - MP.3 Y
Content Scope: F-LE.1a
Construct, autonomously, chains of reasoning that will justify or refute geometric | ) o _ )
c HS.C.14.1 propositions or conjectures. i) Theorems include but are not limited to the examples listed in MP.3 v
T standards G-CO.9 & G-CO.10. ’
Content Scope: G-C0O.9, G-C0O.10
Construct, autonomously, chains of reasoning that will justify or refute geometric
propositions or conjectures.
C HS.C.14.2 - MP.3 Y
Content Scope: G-CO.A, G-CO.B
Construct, autonomously, chains of reasoning that will justify or refute
c HS.C.18.1 propositions or conjectures about linear equations in one or two variables. i) For both Algebra 1 and Math 1, we are revisiting content initially MP.3. MP.6 v
T Content Scope: 8.EE.B introduced in grade 8, from a more mature reasoning perspective. T

*Modeling standards appear throughout the CCSSM. Evidence statements addressing these modeling standards are
indicated by a star symbol ().
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Solve multi-step contextual problems with degree of difficulty appropriate to the MP 4, may
D course, requiring application of knowledge and skills articulated in 7.RP.A, - involve MP.1, |Y
RSO 7.NS.3, 7.EE, and/or 8.EE. MP.2, MP.5
Solve multi-step contextual word problems with degree of difficulty appropriate
D HS.D.2-5 to the course, requiring application of course-level knowledge and skills i) A-CED is the primary content; other listed content elements may MP.2. MP 4 v
T articulated in ACED, N-Q, A-SSE.3, A-REI.6, A-REI.12, A-REI.11-1, limited to be involved in tasks as well. - ’
linear equations and exponential equations with integer exponents.
Solve multi-step contextual word problems with degree of difficulty appropriate
D HS.D.2-8 to the course, requiring application of course-level knowledge and skills i) F-BF.1a is the primary content; other listed content elements may MP.2 MP 4 v
o articulated in FBF.1a, F-BF.3, A-CED.1, A-SSE.3, F-IF.B, F-IF.7, limited to be involved in tasks as well. - ’
linear functions and exponential functions with domains in the integers.
Micro-models: Autonomously apply a technique from pure mathematics to a
real-world situation in which the technique yields valuable results even though it
is obviously not applicable in a strict mathematical sense (e.g., profitably MP 4, may
D HS.D.3-1b applying proportional relationships to a phenomenon that is obviously nonlinear ) involve MP.1, v
T or statistical in nature). MP.2, MP.5,
. . . . MP.7
Content Scope: Knowledge and skills articulated in Mathematics | Type I,
SubClaim A Evidence Statements.
Reasoned estimates: Use reasonable estimates of known quantities in a chain of
reasoning that yields an estimate of an unknown quantity. MP 4, may
involve MP.1,
D HS.D.3-3b Content Scope: Knowledge and skills articulated in Mathematics | Type I, : MP.2, MP.5, Y
SubClaim A Evidence Statements. MP.7

*Modeling standards appear throughout the CCSSM. Evidence statements addressing these modeling standards are
indicated by a star symbol ().

*Calculator Key:

Y — Yes; Assessed on Calculator Sections

N — No; Assessed on Non-Calculator Sections

X — Calculator is Specific to Item

Z — Calculator Neutral (Could Be on Calculator or Non-Calculator Sections)
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