Symbolic Expression (SE): The use and manipulation of symbols and expressions provide a variety of representations for solving problems and
expressing mathematical concepts, relationships, and reasoning.

(K-4) Elementary School Learning Targets

(5-8) Middle School Learning Targets

(9-12) High School Learning Targets

E.SE-1 Use equations and expressions involving basic operations

to represent a given context

e Represent numerical relationships using combinations of
symbols (=, >, <) and numbers to form expressions and

equations

e Solve for unknown in simple number binary number
sentences (e.g., +4=7);
o Write equations showing inverse operations and related

M.SE-1 Represent relationships and interpret expressions and
equations in terms of a given context for determining an unknown
value.

» Represent mathematical relationships symbolically and solve
for any variable (for 1 degree equations and for common
formula (literal equation);

» FExplain how to manipulate an algebraic expression to creale
equivalent expressions and provide step-by-step

H.SE-1 Represent relationships and interpret expressions and

equations in terms of a given context (including complex and

families of functions) for determining unknown values (including

two or more variables).

s Represent and interpret multi-step problems;

s Represent complex numbers and vectors;

o Demonstrate the relationship between systems of equations
and matrix representations;

operations (e.g., addition-multiplication). explanations and justifications. = Represent the relationship between functions and modeling.
Grades K-2 Grades 3-4 Grades 5-6 Grades 7-8 Grades 9-12
Students use symbolic Students use symbolic Students use symbolic Students use symbolic Students use symbolic expression when...
expression when... expression when. .. expression when... expression when...

E.SE.1a recognizing that symbols
correspond to specific quantiies
(e.g., matching symbols to sets of
quantities above three)

K.CC-3

E.SE.1b using oral and then
written numerals and symbols to
express quantities

K.CC-3 (0-20), K.CC 4

1.NBT-1 (0-120); 1.MD-3 (time)
2.NBT-3 (0-1000); 2.MD-7, (time),
8 (money)

E.SE.1c using symbols (=, >, <) to
compare whole number quantities,
write equations, and determine if
equations are frue

1.0A-7; 1.NBT-3

2.0A-3, 4; 2NBT-4

E.SE.1d representing addition and
subtraction in multiple formats,
including expressions

K.0A-1

1.0A1,2,3,4

2.0A-1, 4

E.SE.1e demonstrating
understanding of finding the
unknown in addition and
subtraction equations (e.g., when
all but 1 of 3 numbers is known-
what makes this true?)
K.0A-1,3,4

1.0A-7,8

2.MD-5; 2.0A-4

E.SE.1f extending finding
unknown numbers in equations
using multiplication and division,
including using letters for
unknown quantities

3.0A-4,8

4,0A-3

E.SE.1g using symbols (=, >,
<) to compare whole numbers,
fractions, or decimals; write
equations; and express inverse
or related operations

3.NF-3d

4.0A-1; 4.NF-2,7

E.SE.1Th expressing whole
numbers as fractions, and
fractions as equivalent
decimals; recognizing that a
fraction is one number, not two
3.NF-3c

4.NF-6

M.SE.1a using symbols (=, >,
<) to compare whole numbers,
fractions, or decimals; write
equations; and express
inverse or related operations

M.SE.1e interpreting and
using symbols fo express
relationships or solutions (e.g.,
formulas; ordered pairs, ratios,
exponents, squaring and

5.NBT-3b cubing)
1.RP-2¢c, 2d; 7.G-4
M.SE.1b wnting, interpreting, 8.EE-1, 2;8.G-9

and using expressions,

equations, and inequalities M.SE.1f writing and

(including using brackets, interpreting mathematical
parentheses, or braces) expressions, equations, and
5.0A-1,2 inequalities that correspond to
6.EE-2a, 2b, 6, 8, 9 given situations

1.EE-4a, 4b
M.SE.1c maintaining equality | 8.EE-8c; 8.F-3
between both sides of the
equation to solve equations of | M.SE.1q evaluating

expressions; using
expressions, linear equations,
inequalities, and formulas to

the form x+ p=gand px=¢q
for cases in which p, gand x
are all nonnegative rational

numbers solve problems
6.EE-7 1.EE-4a, 4b
8.EE-8¢c; 8.F-3

M.SE.1d interpreting and
using symbols to express
relationships (e.g., simple
formulas - volume, area;
ordered pairs, ratios, percents,
positive-negative numbers,
exponents)

5.MD-5b; 5.G-1

6.RP-1, 3c; 6.NS-6a, 6b;
6.EE-1, 6

H.SE.1a interpreting and using symbols to express
relationships (e.g., identifying parts of expressions, generating
equivalent expressions, formulas; exponents)

A.SSE-1,2,3

F.IF-8b

H.SE.1b creating mathematical models, using rules and
relationships to describe and predict objects and events in the
real world

F.BF-1a

S.ID-6a

H.SE.1c identifying essential quantitative relationships in a
situation, using symbolic expressions to represent it, and
drawing reasonable conclusions from it

A.SSE-1,2, 3

G.GMD-3

H.SE.1d interpreting and using symbols to express
relationships and solve problems (e.g., volume formulas;
exponents, square and cube roots)

F.IF-8b

N.RN-1

G.GMD-3

H.SE.1e recognizing that there limitations in mathematics
models

A.CED-3

S.IC-2




The Nature of Numbers and Operations ([NO): Understandings of number - “how many” or “how much” — and number types extend applications of arithmetic

properties, operations, and number systems and guide the use of computational strategies and algorithms.
_ I

(K-4) Elementary School Learning Targets

(5-8) Middle School Learning Targets

(9-12) High School Learning Targets

E.NO-1 Build flexibility using whole numbers, fractions , and decimals
to understand the nature of number and number systems:

M.NO-1 Build flexibility using rational and irrational numbers to
expand understanding of number systems:

H.NO-1 Demonstrate flexibility using rational and
irrational numbers and number systems, including

e Count, model, and estimate quantities; s Estimate, compare, and represent numbers (fractions, decimals, | complex numbers and matrices.
e Compare, represent, and order numbers; and percents; integers);
e Apply place value concepts and expanded notation to compose *  Use exponents to express quantities and relationships;
and decompose whole numbers. ®  [Jse integers in problem solving.
Grades K-2 Grades 3-4 Grades 5-6 Grades 7-8 Grades 9--12

Demonstrate an understanding of
number and number systems .
E.NO.1a showing mastery of the
prerequisite core skills of cardinality,
constancy, and 1:1 correspondence
K.CC-2, 4

E.NO.1b developing an
understanding of number and
principles of quantity (e.g., hold up 5
fingers at once to show 5, locate
things in 25 without counting; using
number words to indicate small exact
numbers or relative change in quantity
— morefless, small/bigl)

K.CC-4b, 4c; K.OA-4

E.NO.1c developing number line skills
(linear representations) using 0 to 20,
and later 0 to 100

E.NO.1d identifying numbers (names,
symbols, quantity) and the count
sequence

K.CC-1,2,4

E.NO.1e reading and writing
numbers; counting and estimating
(e.g., how many?; skip counting by
2s, bs, 10s; evenlodd)
K.CC-1,2,3,4,5

1.NBT-1; 2.NBT-2, 3; 2.0A-3
E.NO.1f representing, ordering, and
comparing whole numbers

K.CC-6,7

1.NBT-1, 3; 2.NBT-4

E.NO.1g recognizing that numbers
can be divided (represented as
fractions)

E.NO.1h applying place value
understanding to compare and order
numbers, express number
relationships (<, =, =), and express
numbers in expanded form
1.NBT-2c, 3; 2.NBT-1, 4

E.NO.1i recognizing zero as an
additive identify, onigin for the number
line, and representing no units as a
quantity or in place value

K.CC-3; 1.NBT-2; 2.NBT-1

Demonstrate an understanding of
number and number systems .

E.NO.1j applying place value
concepts to: read, write, and compare
whole numbers up to 100,000; use
expanded form; and round numbers
to a given place

3.NBT-1

4NBT-2, 3

E.NO.1k explaining the meaning of
place value (that a digit in one place
represents 10 times what it
represents in the place to its right)
4.NBT-1

E.NO.1I identifying and locating
fractions on the number line or as
regions, or parts of a set or unit, and
recognizing that whole numbers are a
subset of rational numbers

3.NF-1,2, 3a, 3¢

E.NO.1m composing and
representing equivalent fractions in
the form alb

3.NF-1,2 3a,3b

4.NF-1,2

E.NO.1n comparing and modeling
fractions, including with different
denominators

3.NF-2, 3a, 3b, 3c, 3d

4.NF-1,2

E.NO.10 rewriting fractions as
equivalent decimals

4.NF-5, 6

E.NO.1p using number words to
indicate decimal values (tenths,
hundredths)

E.NO.1q using and comparing
decimals to the hundredths
4.NF-7

Demonstrate an understanding of
number and number systems ...

M.NO.1a explaining the
meaning of place value (that a
digit in one place represents 10
times what it represents in the
place to its right)

5.NBT-1

M.NO.1b extending place value
understanding to reading (e.g.,
naming the values with number
words, rather than “point four”),
writing, comparing, and
rounding decimals

5.NBT-3, 4

M.NO.1c using a variety of
fractional and decimal
representations and locating
them on a number line
5.NBT-3a; 5.NF-1

M.NO.1d representing integers
(positive/negative numbers) and
locating them on a number line

6.NS-5, 6¢, 7a

M.NO.1e describing,
representing, and comparing
absolute value relationships
6.NS-7c, 7d

M.NO.1f recognizing equivalence of
representations using fractions,
decimals, and percents and using
them to solve ratio problems
6.RP-1,3

Demonstrate an understanding of
number and number systems .

M.NO.1g representing and using
integers; comparing and
expressing absolute value and
additive inverse relationships
1.NS-1a, 1b, 1c, 2b

M.NO.1h recognizing and
modeling fractions, decimals, and
percents as different
representations of rational
numbers

7.NS-2d

8.NS-1

M.NO.Ti using exponents and
scientific notation to express very
large or very small quantities
8.EE-1,3,4

M.NO.1j making interpretations
and comparisons of scientific
notation produced by technology
or appearing in various media
8.EE-3, 4

M.NO.1k distinguishing rational
numbers (terminating and
repeating) from irrational
numbers (non-terminating and
non-repeating), and recognizing
that together they form the real
number system and that both can
be represented on the number
line

8.NS-1,2

Demonstrate an understanding of number and number
systems ..

H.NO.1a using exponents and scientific notation to
represent quantifies and expressions

(Also addressed at grade 8: 8.EE-1, 2, 3, 4)
N.RN-2

A.SSE-2, 3¢

H.NO.1b distinguishing rational numbers (terminating
and repeating) from irrational numbers (non-terminating
and non-repeating), and recognizing that together they
form the real number system and that both can be
represented on the number line

( Also addressed at grade 8: 8.NS-1, 2)

N.RN-3

H.NO.1¢c modeling and describing that complex
numbers augment real numbers

H.NO.1d extending operations and properties to work
with complex numbers
N.CN-2

H.NO.1e using matrices to store and manipulate data




E.NO.2b explaining or
modeling the relationship
between addition and
subtraction

1.0A-3, 4

1.NBT-4, 6
2.NBT-5,7,9

E.NO.2c working flexibly with
common addition and
subtraction situations
K.OA-2

1. 0A-3,5, 6, 8; 1.NBT-5,6
2.0A-1,2; 2NBT-2,5,7

subtraction; why commutativity does
not apply to subfraction or division
3.0A-5,7,9; 3.NBT-2

4.0A-2

E.NO.2f identifying factors and
multiples of numbers

3.0A-6

4.0A-4

E.NO.2g recognizing fractions as one
number (one guantity), rather than two
numbers (numerator and denominator)
and using number lines to represent
magnitude of fractions

3.NF-1, 2, 3a, 3c

E.NO.2h adding, subtracting, and
multiplying fractions, including mixed
numbers

4-NF-3,4

and using number lines to
represent magnitude of fractions
and equivalent /non-equivalent
fractions

5.NF-3

M.NO.2c using operations and
standard algorithms with whole
numbers, fractions (unlike
denominators), and decimals (to
hundredths)

5.NBT-5, 6, 7; 5.NF-1, 2, 4,7
6.NS-1,3

M.NO.2d contrasting situations
as additive or multiplicative
M.NO.2e ordering/comparing
integers and representing them
on the number line

6.NS-6a, 6c, 7

involving peroeﬁts and
percent increase/decrease
1.RP-3

M.NO.2i using operations
with rational numbers;
representing rational
numbers and approximations
of irrational numbers on a
number line

1.NS-1, 2; 7.EE-3

8.NS-1,2

N.CN-1, 2

H.NO.2c identifying exponential situations and applying the
laws and properties of exponents in simplifying expressions
and solving equations

A.SSE-2,3

N.RN-1, 2

H.NO.2d using matrices to represent situations; perform and
interpret basic matrix operations
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