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in January of 1984, established policy 
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students in order to graduate from Utah’s 
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of Education regularly updates the Utah 
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local values.
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through statewide comprehensive 
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concepts, and skills to be mastered at 
each grade level or within a critical 
content area. The standards provide a 
foundation for ensuring learning within 
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Introduction
Toward greater focus and coherence

Mathematics experiences in early childhood settings should concentrate on (1) number (which 

includes whole number, operations, and relations) and (2) geometry, spatial relations, and 

measurement, with more mathematics learning time devoted to number than to other topics. 

Mathematical process goals should be integrated in these content areas. 

—Mathematics Learning in Early Childhood, National Research Council, 2009

The composite standards [of Hong Kong, Korea and Singapore] have a number of features 

that can inform an international benchmarking process for the development of K–6 math-

ematics standards in the U.S. First, the composite standards concentrate the early learning of 

mathematics on the number, measurement, and geometry strands with less emphasis on data 

analysis and little exposure to algebra. The Hong Kong standards for grades 1–3 devote ap-

proximately half the targeted time to numbers and almost all the time remaining to geometry 

and measurement.

—Ginsburg, Leinwand and Decker, 2009

Because the mathematics concepts in [U.S.] textbooks are often weak, the presenta-

tion becomes more mechanical than is ideal. We looked at both traditional and non-

traditional textbooks used in the US and found this conceptual weakness in both.

—Ginsburg et al., 2005

There are many ways to organize curricula. The challenge, now rarely met, is to avoid 

those that distort mathematics and turn off students.

—Steen, 2007

articulated over time as a sequence of topics and performances that are logical and reflect, 

where appropriate, the sequential or hierarchical nature of the disciplinary content from which 

the subject matter derives. That is, what and how students are taught should reflect not only 

the topics that fall within a certain academic discipline, but also the key ideas that deter-

mine how knowledge is organized and generated within that discipline. This implies that to be 
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coherent, a set of content standards must evolve from particulars (e.g., the meaning and operations 

of whole numbers, including simple math facts and routine computational procedures associated 

with whole numbers and fractions) to deeper structures inherent in the discipline. These deeper 

structures then serve as a means for connecting the particulars (such as an understanding of the 

rational number system and its properties). (emphasis added)

Understanding mathematics
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How to read the grade level standards

Standards

Clusters

Domains

Number and Operations in Base Ten 3.NBT

-

Domain

Standard
Cluster
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Mathematics | Standards for Mathematical Practice

Adding It Up:

1   Make sense of problems and persevere in solving them.

2   Reason abstractly and quantitatively.

decontextualize

contextualize

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

5   Use appropriate tools strategically.

6   Attend to precision.
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7   Look for and make use of structure.

2 x

x – y 2 

x y. 

8   Look for and express regularity in repeated reasoning.

y x x x
x x2 3 x2 x

Connecting the Standards for Mathematical Practice to the Standards for 

Mathematical Content
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Mathematics | Grade 4
In Grade 4, instructional time should focus on three critical areas: (1) developing 
understanding and fluency with multi-digit multiplication, and developing 
understanding of dividing to find quotients involving multi-digit dividends; (2) 
developing an understanding of fraction equivalence, addition and subtraction of 
fractions with like denominators, and multiplication of fractions by whole numbers; 
(3) understanding that geometric figures can be analyzed and classified based on 
their properties, such as having parallel sides, perpendicular sides, particular angle 
measures, and symmetry.

(1)

(2)

(3) 
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Grade 4 Overview

Operations and Algebraic Thinking

Use the four operations with whole numbers to 

solve problems.

Gain familiarity with factors and multiples.

Generate and analyze patterns. 

Number and Operations in Base Ten

Generalize place value understanding for multi-

digit whole numbers.

Use place value understanding and properties of 

operations to perform multi-digit arithmetic.

Number and Operations—Fractions

Extend understanding of fraction equivalence 

and ordering.

Build fractions from unit fractions by applying 

and extending previous understandings of 

operations on whole numbers.

Understand decimal notation for fractions, and 

compare decimal fractions.

Measurement and Data

Solve problems involving measurement and 

conversion of measurements from a larger unit to 

a smaller unit.

Represent and interpret data.

Geometric measurement: Understand concepts of 

angle and measure angles.

Geometry

Draw and identify lines and angles, and classify 

shapes by properties of their lines and angles.

MATHEMATICAL PRACTICES
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Operations and Algebraic Thinking 4.OA

Use the four operations with whole numbers to solve problems.

20

Gain familiarity with factors and multiples.

Generate and analyze patterns.

For example, 

sequence and observe that the terms appear to alternate between odd and even 

Number and Operations in Base Ten21 4.NBT

Generalize place value understanding for multi-digit whole numbers.

 

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

20 

21 
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Number and Operations—Fractions22  4.NF

Extend understanding of fraction equivalence and ordering.

a/b (n 

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

a/b a b. 

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.

a/b 1/b. 

 

For ex-
ample, 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? 

22 
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Understand decimal notation for fractions, and compare decimal fractions.

23 For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

For example, re-
write 0.62 as  62/100; describe a length as 0.62 meters; locate 0.62 on a number 
line diagram.

Measurement and Data 4.MD

Solve problems involving measurement and conversion of measurements from a 
larger unit to a smaller unit.

-

Represent and interpret data.

Geometric measurement: understand concepts of angle and measure angles.

n
n

23 
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3

Geometry 4.G

Draw and identify lines and angles, and classify shapes by properties of their lines 
and angles.
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TABLE 1. Common addition and subtraction situations.34

 
 

 
 
 

 Result Unknown Change Unknown Start Unknown 

 
 
 

ADD To 

Two bunnies sat on the grass. 
Three more bunnies hopped 
there. How many bunnies are 
on the grass now? 

 

2 + 3 = ? 

Two bunnies were sitting on 
the grass. Some more bun- 
nies hopped there. Then 
there were five bunnies. 
How many bunnies hopped 
over to the first two? 

 

2 + ? = 5 

Some bunnies were sitting 
on the grass. Three more 
bunnies hopped there. 
Then there were five bun- 
nies. How many bunnies 
were on the grass before? 

 

? + 3 = 5 

 

 
TAKE FRoM 

 

Five apples were on the 
table. I ate two apples. How 
many apples are on the table 
now? 

 

5 – 2 = ? 

 

Five apples were on the 
table. I ate some apples. 
Then there were three 
apples. How many apples 
did I eat? 

 

5 – ? = 3 

 

Some apples were on the 
table. I ate two apples. 
Then there were three 
apples. How many apples 
were on the table before? 

 

? – 2 = 3 

 

 Total Unknown Addend Unknown Both Addends 

Unknown35
 

 

 
 
 

PUT ToGETHER/ 
TAKE APART36

 

Three red apples and two 
green apples are on the ta- 
ble. How many apples are on 
the table? 

 

3 + 2 = ? 

Five apples are on the table. 
Three are red and the rest 
are green. How many apples 
are green? 

 

3 + ? = 5,  5 – 3 = ? 

Grandma has five flowers. 
How many can she put 
in her red vase and how 
many in her blue vase? 

 

5 = 0 + 5, 5 = 5 + 0 
5 = 1 + 4, 5 = 4 + 1 
5 = 2 + 3, 5 = 3 + 2 

 
 Difference Unknown Bigger Unknown Smaller Unknown 

 
 
 
 
 
 

CoMPARE37
 

(“How many more?” version): 
Lucy has two apples. Julie has 
five apples. How many more 
apples does Julie have than 
Lucy? 

 
(“How many fewer?” version): 
Lucy has two apples. Julie has 
five apples. How many fewer 
apples does Lucy have than 
Julie? 

 

2 + ? = 5,  5 – 2 = ? 

(Version with “more”): 
Julie has three more apples 
than Lucy. Lucy has two 
apples. How many apples 
does Julie have? 

 
(Version with “fewer”): 
Lucy has 3 fewer apples than 
Julie. Lucy has two apples. 
How many apples does Julie 
have? 

 

2 + 3 = ?,  3 + 2 = ? 

(Version with “more”): 
Julie has three more apples 
than Lucy. Julie has five 
apples. How many apples 
does Lucy have? 

 
(Version with “fewer”): 
Lucy has 3 fewer apples 
than Julie. Julie has five 
apples. How many apples 
does Lucy have? 

 

5 – 3 = ?,  ? + 3 = 5 

 
 

34   Adapted from Box 2-4 of “Mathematics Learning in Early Childhood,” National Research Council (2009, pp. 32, 33). 
35   These take apart situations can be used to show all the decompositions of a given number. The associated equations, 

which have the total on the left of the equal sign, help children understand that the = sign does not always mean makes 
or results in but always does mean is the same number as. 

36   Either addend can be unknown, so there are three variations of these problem situations. Both Addends Unknown is a 
productive extension of this basic situation, especially for small numbers less than or equal to 10. 
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TABLE 2. Common multiplication and division situations. 38

 
 

 
 
 

  
Unknown Product 

 
Group Size Unknown 

(“How many in each group?” Division) 

Number of Groups 
Unknown 

(“How many groups?” Division) 

3 × 6 = ? 3 × ? = 18 and 18 ÷ 3 = ? ? × 6 = 18 and 18 ÷ 6 = ? 

 
 

EQUAL GRoUPS 

There are 3 bags with 6 
plums in each bag. How 
many plums are there in all? 

Measurement example. 
You need 3 lengths of string, 
each 6 inches long. How 
much string will you need 
altogether? 

If 18 plums are shared 
equally into 3 bags, then 
how many plums will be in 
each bag? 

Measurement example. 
You have 18 inches of string, 
which you will cut into 3 
equal pieces. How long will 
each piece of string be? 

If 18 plums are to be packed 
6 to a bag, then how many 
bags are needed? 

Measurement example. 
You have 18 inches of string, 
which you will cut into piec- 
es that are 6 inches long. 
How many pieces of string 
will you have? 

 
 

ARRAYS,39
 

AREA40
 

 

There are 3 rows of apples 
with 6 apples in each row. 
How many apples are there? 

 

Area example. What is 
the area of a 3 cm by 6 cm 
rectangle? 

 

If 18 apples are arranged 
into 3 equal rows, how many 
apples will be in each row? 

 

Area example. A rectangle 
has area 18 square centime- 
ters. If one side is 3 cm long, 
how long is a side next to it? 

 

If 18 apples are arranged 
into equal rows of 6 ap- 
ples, how many rows will 
there be? 

 

Area example. A rectangle 
has area 18 square centi- 
meters. If one side is 6 cm 
long, how long is a side 
next to it? 

 
 

CoMPARE 

 
A blue hat costs $6. A red hat 
costs 3 times as much as the 
blue hat. How much does 
the red hat cost? 

Measurement example. 
A rubber band is 6 cm long. 
How long will the rubber 
band be when it is stretched 
to be 3 times as long? 

 
A red hat costs $18 and that 
is 3 times as much as a blue 
hat costs. How much does a 
blue hat cost? 

Measurement example. A 
rubber band is stretched to 
be 18 cm long and that is 
3 times as long as it was at 
first. How long was the rub- 
ber band at first? 

 
A red hat costs $18 and 
a blue hat costs $6. How 
many times as much does 
the red hat cost as the 
blue hat? 

Measurement example. 
A rubber band was 6 
cm long at first. Now it 
is stretched to be 18 cm 
long. How many times as 
long is the rubber band 
now as it was at first? 

 

GENERAL 
 

a × b = ? 
 

a × ? = p and p ÷ a = ? 
 

? × b = p and p ÷ b = ? 

 
 
 
 
 
 
 

37   For the Bigger Unknown or Smaller Unknown situations, one version directs the correct operation (the version using more 
for the bigger unknown and using less for the smaller unknown). The other versions are more difficult. 

38   The first examples in each cell are examples of discrete things. These are easier for students and should be given before 
the measurement examples. 

39   The language in the array examples shows the easiest form of array problems. A harder form is to use the terms rows and 
columns: The apples in the grocery window are in 3 rows and 6 columns. How many apples are in there? Both forms are 
valuable. 

40   Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems 
include these especially important measurement situations. 
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TABLE 3. The properties of operations. Here a, b and c stand for arbitrary numbers in a given 

number system. The properties of operations apply to the rational number system, the real 

number system, and the complex number system. 
 

Associative property of addition (a + b) + c = a + (b + c) 

Commutative property of addition a + b = b + a 

Additive identity property of 0 a + 0 = 0 + a = a 

Existence of additive inverses For every a there exists –a so that a + (–a) = (–a) + a = 0. 

Associative property of multiplication (a × b) × c = a × (b × c) 

Commutative property of multiplication a × b = b × a 

Multiplicative identity property of 1 a × 1 = 1 a = a 

Existence of multiplicative inverses For every a ≠ 0 there exists 1/a so that a × 1/a = 1/a × a = 1. 

Distributive property of multiplication a × (b + c) = a × b + a × c 

over addition 

 

 
 
 
 
 
 
 

TABLE 4. The properties of equality. Here a, b and c stand for arbitrary numbers in the rational, 

real, or complex number systems. 

 

Reflexive property of equality a = a 

Symmetric property of equality If a = b, then b = a. 

Transitive property of equality If a = b and b = c, then a = c. 

Addition property of equality If a = b, then a + c = b + c. 
 

Subtraction property of equality If a = b, then a – c = b – c. 

Multiplication property of equality If a = b, then a × c = b × c. 

Division property of equality If a = b and c ≠ 0, then a ÷ c = b ÷ c. 

Substitution property of equality If a = b, then b may be substituted for a in any expression 

containing a. 
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TABLE 5. The properties of inequality. Here a, b and c stand for arbitrary numbers in the rational 

or real number systems. 

 

Exactly one of the following is true: a < b, a = b, a > b. 

If a > b and b > c then a > c. 

If a > b, then b < a. 

If a > b, then –a < –b. 

If a > b, then a ± c > b ± c. 

If a > b and c > 0, then a × c > b × c. 

If a > b and c < 0, then a × c < b × c. 

If a > b and c > 0, then a ÷ c > b ÷ c. 

If a > b and c < 0, then a ÷ c < b ÷ c. 
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Progress

Crossroads

 

-

Success
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