What to Look for in Mathematics COLORADO
2020 Colorado Academic Standards \ Department of Education

This document summarizes several changes and highlights to look for in the 2020 Colorado Academic Standards for
mathematics.

A Reorganization that Brings
Greater Focus to Connected
Mathematical Ideas

The 2010 mathematics standards often brought vidence Outcomes gy ot B i s st of e e
many evidence outcomes (EOs) together under a :‘"ﬂf;;jﬂ:,ent fractions as a strategy to ada\:"“
single grade level expectation (GLE). EOs were and subtract fractions. (CCSS: 5.NF)

. . | i. Use benchmark fractions and number
grouped using first-level EOs, multiple second- sense of fractions to estimate mentally
level EOs, and occasionally third-level EOs, and
any level could contain footnotes.

operties, and Operations

0 sperations with whale numbers?
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and assess the reasonableness of
answers.® (CCSS: 5.NF.2)

ii. Add and subtract fractions with unlike Ik
denominators (including mixed numbers) jpokiea
by replacing given fractions with 1
equivalent fractions® with like
denominators. (CCSS: 5.NF.1) /

ii. Solve word problems involving add|t|0n/m,m_m ;

and subtraction Of fractions referring tg/ ranemarc
the same whole.” (CCSS: 5.NF.2) 3 raeman
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Guided by public feedback, misalignment issues
cited in a benchmarking report, and their own
experience with the standards, the review and
revision committee reorganized the standards
into a greater number of GLEs, each more tightly
focused on a mathematical idea with fewer EOs.

o0 ard test stateges fo sahing prob e,
solving ther, {MF)

2010 Mathematics Standards

_siable arguments and :r‘i‘t’iiqbu.\_
/.a"tu precision.
%ok for and make use of structure.

Ade Level Expectation:

/NF.A. Number & Operations—Fractions: Use equivalent

The committee combined some EOs and
integrated any footnotes. In all but a small
number of cases, the committee retained the
language of individual EOs. These changes were
made to add specificity and clarity, not to
fundamentally change what students are
expected to learn.
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I Students Can:
1. Add and subtract fractions with unlike denominators (including mixed
numbers) by replacing given fractions with equivalent fractions in such a |
way as to produce an euulva\ent sum ar d\ﬁ‘eren(e of fra(tmn; wllh like

denominators. For example, 2 4 5 = = 4 1> = 22, in general, £ + £ =

n‘m [T [

o ‘J((Iss 5.NF.A1) !

2 Sc\ve word problems involving addition and subtraction of fractions

referring to the same whole, including cases of unlike denominators,

. by using visual fraction models or equations to represent the problem.

\, benchmark fractions and number sense of fractions to estimate ment

. and assess the reasonableness of answers. For example, recognize ar)
\gcorrect result £+ 7 = 2 by observing that > < 3. (CCSS: 5.NF.A.2]

As an example, the first GLE under Standard 2 at
high school in the 2010 standards had six first-

) : level EOs, a total of 19 second-level EOs, and
‘nic Context and Connections . .

Natial Skilts and Mathematical Practices: three third-level EOs. In addition, there were 11

N e samn e footnotes used in these EOs, each containing an

example of the mathematics described by an EO.
The footnotes appeared four pages later in the
text.

2020 Mathematics Standards

The mathematics review and revision committee reorganized this single 2010 GLE into six GLEs for the 2020 standards, one
for each of the first-level EOs. Each first-level EO became a “new” GLE, and the sub-EOs from 2010 became first- and
second-level EOs in 2020. The added benefit of these kinds of revisions across the standards is not only a tighter clustering
of mathematical ideas, but each “new” GLE is supported by its own set of Academic Context and Connections (previously
known as 21° Century Skills and Readiness Competencies).

Where can I learn more?
Resource information

e For standards and instructional support in mathematics, see

www.cde.state.co.us/comath/.

For standards and instructional support in all subjects, see SEPTEMBER 2018

www.cde.state.co.us/standardsandinstruction/.
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Below is an annotated example of how larger 2010 GLEs have been reorganized into multiple 2020 GLEs. This type of
reorganization is typical of the reorganization found across all grades and standards categories in the 2020 mathematics
standards.

2010 - Fourth Grade 2020 - Fourth Grade
GLE: 1. The decimal number system to the hundredths GLE: 4.NBT.A. Number & Operations in Base Ten:
place describes place value patterns and relationships Generalize place value understanding for multi-digit

that are repeated in large and small numbers and forms whole numbers.

the foundation for efficient algorithms. Evidence Outcomes / Students can:

Evidence OQute : 1. Explain that in a multi-digit whole number, a digit in
Generalize place value understanding for multi-digi one place represents ten times what it represents in
hole numbers. (CCSS: 4.NBT) the place to its right. For example, recognize that

i. Exp ber, a digit 700 = 70 = 10 by applying concepts of place value
in one place represents ten times what it and division.
represents in the place to its right. (CCSS: 4.NBT.1) 2. Read and write multi-digit whole numbers using

ii. Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded
base-ten numerals, number names, and expanded form. Compare two multi-digit numbers base on
form. (CCSS: 4.NBT.2) meanings of the digits in each place, using >, =, and <

iii. Compare two multi-digit numbers based on symbols to record the results of comparisons.
meanings of the digits in each place, using >, =, 3. Use place value understanding to round multi-digit
and < symbols to record the results of whole numbers to any place.

comparisons. (CCSS: 4.NBT.2)

iv. Use place value understandlng to round multi-digit GLE: 4.NF.C. Number & Operations — Fractions: Use

decimal notation for fractions, and compare decimal
fractions.

Evidence Outcomes / Students can:

5. Express a fraction with denominator 10 as an

equwalent fractlon with denomlnator 100, and use equivalent fraction with denominator 100, and use
this technique to add two fractions with respective this tec.hnlque to add two fractions with respective
denominators 10 and 100." (CCSS: 4.NF.5) denominators 10 and 100. (Students who can

i, Use decimal notation for fractions with generate equivalent fractions can develop strategies
denominators 10 or 100.% (CCSS: 4.NF.6) for adding fractions with unlike denominators in

general. But addition and subtraction with unlike

denominators is not a requirement at this grade )

se decimal notation to express fractlons and
ompare deumal fractlons (Ccss: 4.NF)

iii. Compare two decimals to hundredths by

reasoning about their size.> (CCSS: 4.NF.7)

3
For example, express 75 % Too and add + E =

Footnotes: 34 CCSS: 4.NE.C.5

! For example, express 3/10 as 30/100, and add 3/10 + 100 ( +4.NF.C.5)

4/100 = 34/100. 6. Use decimal notation for fractions with

2 For example, rewrite 0.62 as 62/100; describe a length den;;minators 10 or 100. For example, rewrite 0.62
as 0.62 meters; locate 0.62 on a number line diagram. as 5 describe a length as 0.62 on a number line

3 Recognize that comparisons are valid only when the diagram. (CCSS: 4.NF.C.6)

two decimals refer to the same whole. Record the results

of the comparisons with the symbols >, =, or <, and Compare two decimals to hundredths by reasoning about
justify the conclusions, e.g., by using a visual model. their size. Recognize that comparisons are valid only when

two decimals refer to the same whole. Record the results
of comparisons with the symbols >, =, or <, and justify the
conclusions, e.g., by using a visual model. (CCSS: 4.NF.C.7)
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Promoted Practices and Prepared

Graduates

The 2010 Colorado Academic Standards
introduced the Standards for Mathematical
Practice under the subheading Nature of
Mathematics. Only the titles of the Practices were
included, along with a simple “(MP)” citation.
Since 2010, mathematics educators across
Colorado have embraced the Practices and
elevated their status to support the learning of
mathematical content with the strategies and
techniques of mathematicians.

The 2020 mathematics standards review and
revision committee received pro-Practices
feedback from the public and used their own
experience to decide that the Practices should
take a more prominent position in the revised
standards.

AATHEMATICS

Second Grade, Standard &

Prepared Graduates:
MP5. Use appropriate tools strategically.|
MPB. Attend to precision.

Grade Level Expectation:
2.0A.B. Operations & Algebraic Thinkiny

abtract withifl

y. Evidence Outcomes

Content Area: Mathematics
Standard: 1. Number Sense, Properties, and Operations
Prepared Graduates:
> Are fluent with basic numerical and symbalic facts and algorithms, and are able to select and use appropriate {mental math, paper
recisian, and transoarenc

and pencil, and technoleay} metheds based on an understanding of their efficieng

Grade Level Expectation: Second Grade
Concepts and skills students master:
2. Formulate, represent, and use strategies to add and subtract within 100 with flexibility,

accuracy, and efficiency
O

Students can:
a. Reprasent and soiv problems invalving addition an¢ subtraction

(OS5 2.04) =
L oA don 2 S much Ionger one line is thayy
putting togather The understanding of the va
helps to determine how many
purchase or checking that the a

21" Centu [«

101 ta solve one- and

ng apal
all positions.” (CCSS: 2.04.1)

. Apply addition and subrraction concepts to finan
making (PFL)

Fluently add and subtract within 20 using menta) /

2.08.7) f/

L K 1r 1 1 L ~Cigit
<. ZVCTA ‘Df*l memaory all sums of two one-digil / CO rrect
d. U | f ob; i 4
e ?”" geectensastogan ool Nature of Mathematics:
1. Detarmil wheth bject: J
euon number of JE?.E{?;J“FE&%"; / 1. Mathematicians use visual models to
ii. Write an equation to express an even " and SU btractlon

egual addends, (CCS5: 2.084.3)

. Use addicion to fing the tacal number
ractangular arrays with up to & rows
write an equation 1o exprass the total
(COSS: 2.00.4)

2. Mathematicians make sense of probl
solving them. (MP) I
3. Mathematicians reason abstractly anj
4. Mathematicians look for and express)
repeated reasoning. (MP) /

Colorado Academic Standards

/Academic Context and Connections

2010 Mathematics Standards

In the 2020 standards, the Standards for
Mathematical Practice appear as Prepared
Graduate statements. These represent concepts
and skills all graduates need to be successful
after high school. Although students should have

Students Can: P
“Eluently add and subtract withip##
tist of strategies.) Buse

\Inquiry Questions:

con Grade, Stangard Z. Algeara and Funtians

04| Colorade Essential Skitls and Mathematical Practices:

" Recognize those problems that can be solved mentally versus [hoﬂ
require the use of abjects, diagrams, or equations, (MP5)

‘. 2. Add and subtract within 20 quickly, accurately, and flexibly. (MP6),

L. How can you use addition and subtraction facts you know to qui'
determine facts that you don’t know? y
'WhyI da you think it is important to know your addition and 5;'

opportunities to engage in all eight Standards
for Mathematical Practice when learning any
mathematical content, the review and revision
committee chose to align GLEs to only those
practices for which there was the greatest
opportunity to engage in each practice.

In addition, the committee replaced the Nature
of Mathematics subheading with Colorado
Essential Skills and Mathematical Practices.

2020 Mathematics Standards

Inquiry Questions

These are content-specific descriptions of each
Practice named as a Prepared Graduate
statement.

The review and revision committee kept the Inquiry Questions subheading from 2010 but made significant edits and
additions. The committee designed each question to prompt deeper thinking about the mathematical content described by

the grade level expectations and evidence outcomes.
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Coherence Connections
The review and revision committee replaced the

i 1 i i MATHEMATICS COLORADO
2010 Re/evance and Appllcatlon SUbheadlng Wlth Sixth Grade, Standard 1. Number and Guantity Department of Education
Coherence Connections. This new subsection is
designed to help teachers quickly connect Prepared Graduates:
WPE, Attend to precision
mathematical ideas to other content in previous, MPT. Lok for and make use ef structur.
Grade Level Expectation:
curre nt’ and future gra des. 6458, The Number System: Compute fluently with mult-digit numbers snd find commen factors snd multiples.
Evidence Oulcomes Academic Context and Conneclions
Students Con:
. . . 2. Faently divice muld-digt nurabers usng the standard alzarithm, 055 1 . s dedimals. (16]
COherence COnneCt/OnS also Indlcates Whether the 1 E.’:‘ril:l\?ind. subsract, :..n aly, and dride mubt-dight decimals using the << hale numaers.
mathematics described by a grade level expectation . P s et of s el bt anr

ta 11Kl and the least carm
erual to L2, Use the sstrib

is major, supporting, or additional work of each P

AT with

grade. 135 5 b

ultiple = tws whale rumbars less thy
ety 10 prass & sum
mon factor as a multale

property yield new understanding and |n5|gx

b

Coherence Connections: )
1. This expectation is in addition to the major wor
2. InGrade 5, students divide whole numbers W|th|

perform operations with decimals.
3. In Grade 6, this expectation connects with applyl

understandings of arithmetic to algebraic expres;
4. In Grade 7, students apply and extend previous g"
operations with fractions to add, subtract, muli;-"'
numbers. Students apply the concept of greatg"
linear expressions, and extending propemes 4
expressions.

In high school, Coherence Connections helps
teachers interpret how grade level expectations
and evidence outcomes fit within a coherent
system of teaching and learning mathematics. This
can include explaining the relevance and
application of the mathematics, thus retaining il st Sl L bt srd i
some of those ideas from the 2010 standards.

2020 Mathematics Standards

Preschool and Early Elementary

The review and revision committee’s preschool revisions are a
significant change compared to the 2010 standards, but a
minor adjustment when compared with CDE’s 2013 Early
Learning Development Guidelines and the 2015 Head Start
Early Learning Outcomes Framework.

ce Outcomes

\\ OUGH THIRD GRADE

Expectations for this
standard are integrated
into the other standards
at preschool through
third grade.

»pared Graduates:

‘AP4. Model with mathematics.
COLORADO

/ )
" Preschool Learning and Developmen‘ / Degarimuni ol Biucaion
P.OA.A. Operations & Algebraic Thinking: UnderL

Indicators of Progress
By the end of the preschoal experience (approximately) .
wears old), students may: Examples o High-Quality Teaching and Leaming,
1. Represent addition and subtraction in different ways, sucll Exprrienzes
objects, and drawings. |
. Solve addition and subtraction problems set in simple c
subtract up to at least five to or from a given number t
difference up to L0,
. With adult assistance, begin Lo use counting on raumn‘
fram the larger number for addition.
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2010 Mathematics Standards

~

w

In other elementary grades, the review and revision committee
shifted some content to fill standards categories that had
previously been left empty. This shifted content represents the
same content as was in the 2010 standards but is now located
under a different category in the same grade. Most content focused :
on operations is now found under “Algebra and Functions” and e
measurement-focused content is now found under “Data, Statistics, e e
and Probability.”

2020 Mathematics Standards



Advanced High School Standards

~oraduates:

Zook for and make use of structu: é COLORADOC
1 Department of Education

/rade Level Expectation: :
/" HS.F-TF.A. Trigonometric Functions: Extend the

New in the 2020 high school standards are
advanced evidence outcomes, designated with a
(+) symbol. The review and revision committee
included these outcomes to help support
S— students in their last few semesters of high

Jand Camections school who wish to prepare for future study in
mathematics or other STEM fields.

Evidence Qutcomes

Students Can: !

1. {+} Use radian measure of an angle as the length of the arc}
subtended by the angle. (CCSS: HS.F-TF.A.1)

2. (+) Explain how the unit circle in the coordinate plane enabl| |
of trigonametric functions to all real numbers, interpreted §
measures of angles traversed counterclockwise around the;
(CCSS: HS.F-TR.AL2)

3. [+) Use special triangles to determine geometrically the vy

cosine, tangent for E, %, andgand use the unit circle to_c' ity of

sine, cosine, and tangent for x, m + x, and 2 — x and}/
values for x where x is any real number. (CCSS: HS.F#

%, {+) Use the unit circle to explain symmetry (odd a5

irigonometrie functions. (CCSS: HS.F-TF.A4)

In making this decision, the committee
consulted public feedback from the 2010
standards, advanced standards in the Common
Core State Standards, research about the
relevance of mathematics for college and
careers, guidance used by curriculum publishers,
— and testing frameworks from SAT and PARCC.
s s s D For each evidence outcome identified as

potentially advanced by public feedback and

members of the committee, the committee
checked these resources to ensure that any 2020 evidence outcomes marked as advanced (+) earned that designation.
Below are those HS evidence outcomes that have been designated as advanced in addition to those already labeled (+) in
the CCSS. (HS.A-SSE.B.4 was split into two evidence outcomes, with deriving the formula marked as advanced.)

2020 Mathematics Standards

Standard 1: Number and Quantity

(+) Explain why the sum or product of two rational numbers is rational; that the sum of a rational number and an irrational
number is irrational; and that the product of a nonzero rational number and an irrational number is irrational. (CCSS:
HS.N-RN.A.3)

Standard 2: Algebra and Functions

Use the formula for the sum of a finite geometric series (when the common ratio is not 1) to solve problems. For example,
calculate mortgage payments.¥ (CCSS: HS.A-SSE.B.4)
a. (+) Derive the formula for the sum of a finite geometric series (when the common ratio is not 1). (CCSS: HS.A-SSE.B.4)

(+) Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identity
(x% + y2)? = (x? — y?)? + (2xy)? can be used to generate Pythagorean triples. (CCSS: HS.A-APR.C.4)

(+) Use radian measure of an angle as the length of the arc on the unit circle subtended by the angle. (CCSS: HS.F-TF.A.1)

(+) Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real numbers,
interpreted as radian measures of angles traversed counterclockwise around the unit circle. (CCSS: HS.F-TF.A.2)

(+) Model periodic phenomena with trigonometric functions with specified amplitude, frequency, and midline.% (CCSS:
HS.F-TF.B.5)

(+) Prove the Pythagorean identity sin?(8) + cos?(8) = 1 and use it to find sin(@), cos(8), or tan(8) given sin(h), cos(H),
or tan(8) and the quadrant of the angle. (CCSS: HS.F-TF.C.8)

Standard 3: Data, Statistics, and Probability
No additional evidence outcomes were identified as advanced.

Standard 4: Geometry

(+) Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle. (CCSS: HS.G-C0.D.13)

(+) Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define
the radian measure of the angle as the constant of proportionality; derive the formula for the area of a sector. (CCSS:
HS.G-C.B.5)

(+) Derive the equation of a parabola given a focus and directrix. (CCSS: HS.G-GPE.A.2)



