
Seeing Structure in the Standards

William McCallum

11 October 2010



COMMON CORE STATE STANDARDS for MATHEMATICS
IN

T
R

O
D

U
C

T
IO

N
   |   5

How to read the grade level standards

Standards define what students should understand and be able to do. 

Clusters are groups of related standards. Note that standards from di!erent clusters 
may sometimes be closely related, because mathematics  
is a connected subject. 

Domains are larger groups of related standards. Standards from di!erent domains 
may sometimes be closely related. 

Number and Operations in Base Ten   3.NBT
Use place value understanding and properties of operations to 
perform multi-digit arithmetic.

1. Use place value understanding to round whole numbers to the nearest 
10 or 100.

2. Fluently add and subtract within 1000 using strategies and algorithms 
based on place value, properties of operations, and/or the relationship 
between addition and subtraction.

3. Multiply one-digit whole numbers by multiples of 10 in the range 10-
90 (e.g., 9 " 80, 5 " 60) using strategies based on place value and 
properties of operations.

These Standards do not dictate curriculum or teaching methods. For example, just 
because topic A appears before topic B in the standards for a given grade, it does 
not necessarily mean that topic A must be taught before topic B. A teacher might 
prefer to teach topic B before topic A, or might choose to highlight connections by 
teaching topic A and topic B at the same time. Or, a teacher might prefer to teach a 
topic of his or her own choosing that leads, as a byproduct, to students reaching the 
standards for topics A and B.

What students can learn at any particular grade level depends upon what they 
have learned before. Ideally then, each standard in this document might have been 
phrased in the form, “Students who already know ... should next come to learn ....” 
But at present this approach is unrealistic—not least because existing education 
research cannot specify all such learning pathways.# Of necessity therefore, 
grade placements for specific topics have been made on the basis of state and 
international comparisons and the collective experience and collective professional 
judgment of educators, researchers and mathematicians. One promise of common 
state standards is that over time they will allow research on learning progressions 
to inform and improve the design of standards to a much greater extent than is 
possible today. Learning opportunities will continue to vary across schools and 
school systems, and educators should make every e!ort to meet the needs of 
individual students based on their current understanding.

These Standards are not intended to be new names for old ways of doing business. 
They are a call to take the next step. It is time for states to work together to build 
on lessons learned from two decades of standards based reforms. It is time to 
recognize that standards are not just promises to our children, but promises we 
intend to keep.

Domain

ClusterStandard



Standards for Mathematical Content

I Counting and Cardinality (K)

I Operations and Algebraic Thinking (K–5)

I Number and Operations in Base Ten (K–5)

I Measurement and Data (K–5)

I Geometry (K–HS)

I Number and Operations—Fractions (3–5)

I Ratios and Proportional Relationships (6–7)

I The Number System (6–8)

I Expressions and Equations (6–8)

I Statistics and Probability (6–HS)

I Functions (8-HS)

I Number and Quantity (HS)

I Algebra (HS)

I Modeling (HS)



Flows between domains
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Counterpoint of clusters across domains

Operations and Algebraic 
Thinking

Number and Operations in Base 
Ten

Fractions

1

2

3

4

5

Understand and apply properties of 
operations and the relationship be-
tween addition and subtraction.

Use place value understanding and 
properties of operations to add and 
subtract.

Use place value understanding and 
properties of operations to add and 
subtract.

Understand properties of multipli-
cation and the relationship be-
tween multiplication and division.

Use place value understanding and 
properties of operations to perform 
multi-digit arithmetic.

Use place value understanding and 
properties of operations to perform 
multi-digit arithmetic.

Build fractions from unit frac-
tions by applying and ex-
tending previous understand-
ings of operations on whole 
numbers.

Apply and extend previous 
understandings of multiplica-
tion and division to multiply 
and divide fractions.



Detailed guidance within standards
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6. Find whole-number quotients and remainders with up to four-digit 
dividends and one-digit divisors, using strategies based on place 
value, the properties of operations, and/or the relationship between 
multiplication and division. Illustrate and explain the calculation by 
using equations, rectangular arrays, and/or area models. 

Number and Operations—Fractions3  4.NF

Extend understanding of fraction equivalence and ordering.

1. Explain why a fraction a/b is equivalent to a fraction (n!"!a)/(n!"!b) 
by using visual fraction models, with attention to how the number and 
size of the parts di#er even though the two fractions themselves are 
the same size. Use this principle to recognize and generate equivalent 
fractions.

2. Compare two fractions with di#erent numerators and di#erent 
denominators, e.g., by creating common denominators or numerators, 
or by comparing to a benchmark fraction such as 1/2. Recognize that 
comparisons are valid only when the two fractions refer to the same 
whole. Record the results of comparisons with symbols >, =, or <, and 
justify the conclusions, e.g., by using a visual fraction model.

Build fractions from unit fractions by applying and extending 
previous understandings of operations on whole numbers. 

3. Understand a fraction a/b with a > 1 as a sum of fractions 1/b. 

!"# Understand addition and subtraction of fractions as joining and 
separating parts referring to the same whole.

$"# Decompose a fraction into a sum of fractions with the 
same denominator in more than one way, recording each 
decomposition by an equation. Justify decompositions, e.g., by 
using a visual fraction model. Examples: 3/8!=!1/8!+!1/8!+!1/8 ; 
3/8!=!1/8!+!2/8 ; 2 1/8!=!1 + 1!+!1/8!=!8/8!+!8/8 +!1/8.

%"# Add and subtract mixed numbers with like denominators, e.g., by 
replacing each mixed number with an equivalent fraction, and/or 
by using properties of operations and the relationship between 
addition and subtraction.

&"# Solve word problems involving addition and subtraction 
of fractions referring to the same whole and having like 
denominators, e.g., by using visual fraction models and equations 
to represent the problem. 

4. Apply and extend previous understandings of multiplication to 
multiply a fraction by a whole number.

!"# Understand a fraction a/b as a multiple of 1/b. For example, use 
a visual fraction model to represent 5/4 as the product 5!"!(1/4), 
recording the conclusion by the equation 5/4 = 5!"!(1/4). 

$"# Understand a multiple of a/b as a multiple of 1/b, and use this 
understanding to multiply a fraction by a whole number. For 
example, use a visual fraction model to express 3!"!(2/5) as 6!"!(1/5), 
recognizing this product as 6/5. (In general, n!"!(a/b)!=!(n!"!a)/b.)

%"# Solve word problems involving multiplication of a fraction by a 
whole number, e.g., by using visual fraction models and equations 
to represent the problem. For example, if each person at a party will 
eat 3/8 of a pound of roast beef, and there will be 5 people at the 
party, how many pounds of roast beef will be needed? Between what 
two whole numbers does your answer lie? 

3Grade 4 expectations in this domain are limited to fractions with denominators 2, 
3, 4, 5, 6, 8, 10, 12, and 100.



Standards for Mathematical Practice

I Make sense of problems and persevere in solving them

I Reason abstractly and quantitatively

I Construct viable arguments and critique the reasoning of others

I Model with mathematics

I Use appropriate tools strategically

I Attend to precision

I Look for and make use of structure

I Look for and express regularity in repeated reasoning


