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RIT SCORE BAND 189 - 200
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Represent and solve problems involving multiplication and division.

Learning
o | g e o
3.0A.A1 Interpret products of whole numbers.

+ describe simple multiplication problems represented in arrays using '_
groups of _' and use 'rows' and 'columns' to describe the parts of the

Introducing array
1 and describing * represent simple multiplication problems using arrays (concrete
arrays materials, pictures, or diagrams)

* recognize and describe practical examples of arrays, e.g., seedling trays,
seating arrangements

+ recognize and describe the relationship between, e.g., 3 groups of 4 as

Multiplying 4+4+4
Intro.du_cing using arrays Using repeated * use empty number lines and number charts to help solve multiplication
multiplication  and repeated 2 addition to problems using repeated addition (2s, 5s, 10s, 3s, 4s)

eelindon multiply + explore the use of repeated addition to count in practical situations

+ apply known facts, such as doubles, to repeated addition problems,
eg,5+5+5+5as10+ 10

Connectingthe .« represent and solve simple multiplication problems represented in

multiplication arrays by using repeated addition
symbol with . . , . :
3 arrays and + describe using, e.g., '_groups of _isthesameas _+_+_
repeated + connect the multiplication symbol with statements about groups of and
addition repeated addition, e.g., 3 groupsof 5is5+5+50r3x5=15

3.0A.A.2 Interpret whole-number quotients of whole numbers.

+ model and solve division problems by equally sharing a collection into a
given number of groups or number of columns/rows in an array

Dividing by Dividing by + record answers to division problems using drawings, words, and
sharing (up 1 sharing (up to numbers;- complete sentence stems e.g., 'when _is shared into _equal
to 50) 50) groups there are _in each group'
+ describe any parts left over when the collection is not able to be equally
shared

* model and solve division problems sharing a collection of objects into
groups of a given size, and by arranging it into rows or columns of a
given size in an array, e.g., determine the number of columns in an array

Introducing Dividing by Dividing by when 20 objects are arranged into rows of 4
division grouping (up 1 grouping (up + record answers to division problems using drawings, words, and
to 50) to 50) numbers;- complete sentence stems, e.g., 'when _is shared into _ equal

groups there are _in each group'
+ describe any parts left over when the collection is not able to be equally

shared

Creating
Create and solving
and solve problems * create and solve problems in context using and grouping and sharing of
problems 1 using grouping ~ equal groups
involving and sharingup  + explain and compare methods of solving
equal groups to 5x 5 (equal

groups)
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RIT SCORE BAND 189 - 200
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Represent and solve problems involving multiplication and division.

Learning
R A e
3.0A.A.2 Interpret whole-number quotients of whole numbers.

+ solve division problems (group size known, number of groups
unknown) using repeated subtraction and concrete materials,
Using repeated models, or drawings of groups or arrays

subtraction to 1 Using repeated * use an empty number line or number chart to represent division
problems as repeated subtraction (group size known ... number
of groups unknown)

« explore the use of repeated subtraction in practical situations
3.0A. A3 Use multiplication and division within 100 to solve word problems in situations involving equal

Introducing

division divide subtraction to divide

groups, arrays, and measurement quantities.

solve fair share multiplication or division problems (with
unknown in any position), e.g., '20 flowers are to be placed in

) 4 bunches, how many flowers will be in each bunch?"
Solving

Multiplication multiplication + solve equal grouping multiplication or division problems
problems: fair problems using (with unknown in any position), e.g., 'There are 9 tablesin a
share/equal ! fair shares or equal cafeteria. Each table has 5 chairs. What is the total number of
grouping grouping (within chairs in the cafeteria?'
Multiplication 100) + write equations using a symbol, e.g., a box or a blank, to
ainel aliviciem represent the unknown number
problems « compare their own and others' methods of solution
+ solve multiplication and division problems (with the unknown
Solving in any position) involving arrays, e.g., 'Arectangular egg
Multiplication/ multiplication and carton has 3 rows and 4 columns of eggs. How many eggs are
dlr\ggll?e?ns 1 division problems there?'
grrays ’ involving arrays + write equations using a symbol, e.g., a box or a blank, to
(within 100) represent the unknown number

« compare their own and others' methods of solution

3.0A.A.4 Determine the unknown whole number in a multiplication or division equation relating three whole

numbers.
Finding the
. . unknown whole
(I;/:\L/Jilélgl)f/i/ndin lc\j/:\ljil(tjlgl)f/i/ndm 1 number (in any + find the unknown whole number (in any position) in a
the un‘knowng the un'knowng position)in a multiplication or division equation

multiplication or
division equation
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RIT SCORE BAND 189 - 200
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Understand properties of multiplication and the relationship between multiplication and
division.

Learning
R e

3.0A.B.5 Apply properties of operations as strategies to multiply and divide.

Using the

commutative property ¢ use the commutative property of multiplication, e.g., 7 x 9
of multiplication up to =9x7

10x 10

Using the associative
property of
multiplication up to
10x 10

Multiplication
properties

Multiplication

properties 2 * use the associative property of multiplication up to 10 x 10

Using the distributive
property up to 10 x 10

+ use the distributive property up to 10 x 10

3.0A.B.6 Understand division as an unknown-factor problem.

o Understand :
Do dision s nderstanding
factor ?anctJ(;]rknown- 1 unknown-factor + understand division as an unknown-factor problem
problems problem problem

Multiply and divide within 100.

Learning
o | o sl

3.0A.C.7 Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division or properties of operations. By the end of Grade 3, know from memory all products
of two one-digit numbers.

1 Recalling multiplication facts for 2 recall the 2 multiplication facts
sluligpllicsidon 2 Recalling multiplication facts for 4 Il the multiplication facts for 4
facts: 2, 4, 8 ecalling multiplication facts for recall the multiplication facts for
3 Recalling multiplication facts for 8 recall the multiplication facts for 8
o 1 Recalling multiplication facts for 5 recall the 5 multiplication facts
Multiplication li h tiolication f
facts: 5,10 2 1F:{§rC$O|ngt e multiplication facts recall the 10 multiplication facts
Multiplication . S S
and division S 1 Recalling multiplication facts for 3 + recall the multiplication facts for 3
facts ]lc\él‘tjltsl.pélcgtlgon 2 Recalling multiplication facts for 6 recall the multiplication facts for 6
3 Recalling multiplication facts for 9 recall the multiplication facts for 9
::\él]tcjétsl'p;lcatlon 1 Recalling multiplication facts for 7 recall the multiplication facts for 7
Recalling

multiplication
factsto5x5

Recalling multiplication facts to
5x5

recall multiplication factsto 5x 5
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RIT SCORE BAND 189 - 200
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking
Multiply and divide within 100.

Learning
o | s [l o

3.0A.C.7 Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division or properties of operations. By the end of Grade 3, know from memory all products
of two one-digit numbers.

 recall facts in order

Recalling Recalling multiplication . ;
multiplication 1 facts up to 10 x 10 with recall facts in ranéom order
factsto 10 x 10 automaticity * create a table or simple spreadsheet to record

multiplication facts

Recalling the division

facts for 2 + recall the division facts for 2

Division facts: Recalling division facts

2.4 8 2 for 4 + recall the division facts for 4
3 If?c:arcglling division facts + recall the division facts for 8
gﬂnﬂt&?\l,ié?gﬁn 1 Recalling the division . R
facts Division facts: facts for 5 recall the division facts for 5
SOL 2 Eecizllfigﬁtge division + recall the division facts for 10
1 gecctillfig;g;rsjep(iiovgs(i)on + recall the division facts for 3
?I?,i\éi,sigon facts: 2 1Ifoercglling division facts . recall the division facts for 6
3 ]Ic?oercglling division facts + recall the division facts for 9
Division facts: 7 1 ]E{:rc;llling division facts + recall the division facts for 7

Solve problems involving the four operations, and identify and explain patterns in arithmetic.

Learning
o | s sl oo

3.0A.D.8 Solve two-step word problems using the four operations. Represent these problems using equations
with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental
computation and estimation strategies including rounding.

+ use the four operations to solve two-step word
2-step word Solving two-step word problems

2-step word .
problems: 4 \E)Vrlfc)l?lt?wrgz 1 ggc;t?;irga:v(ghsthfofour * represent an unknown quantity with a letter
operations operations multiplication facts) * solve the problem using a variety of tools, models, and

strategies



NWEA alignment

RIT SCORE BAND 189 - 200
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Solve problems involving the four operations, and identify and explain patterns in arithmetic.

Learning
et | [mef [sesleomec  foww

3.0A.D.9 Identify arithmetic patterns (including patterns in the addition table or multiplication table), and
explain them using properties of operations.

+ identify additive number patterns, e.g., patterns that

Identifying and creating
additive number patterns
(3s, 4s, 65, 75, 8s, 9s, from
any starting point within
100)

Identifying and creating
subtractive number
patterns (3s, 4s, 6s, 7s, 8s,

increase in 3s, 4s, 6s, 7s, 8s, and 9s from any starting
point

describe the rule for an additive number pattern, e.g., 'It
goes up by 3s'

continue and create an additive number pattern
identify subtractive number patterns, e.g., patterns that
decrease by 3s, 4s, 6s, 7s, 8s, and 9s from any starting
point

describe the rule for a subtractive number pattern, e.g.,
"It goes down by 3s'

Identifyin . .

and crgatigng \?vftrirr?r?o%r)]y starting point . continue and create a subtractive number pattern

number represented in numbers, on a number line, or

patterns expressed in words, e.g., 'make a pattern that starts at
20 and shrinks by subtracting 2 each time""

« identify additive or subtractive number patterns on a
number line, hundreds chart, or calendar, e.g., patterns
thatincrease in 3s, 4s, 6s, 7s, 8s, and 9s from any

Identifying and creating starting point
additive and subtractive + describe the rule for an additive or subtractive number
Number number patterns (3s, 4s, 6s, attern. e It 20es ub by 3s'
patterns 7s, 8s, 9s, from any starting P €8, 118 p by
point within 100) * continue and create an additive or subtractive number
pattern represented in numbers, on a number line, or
expressed in words, e.g., 'make a pattern that starts at 0
and grows by adding 7 each time'

* model even and odd numbers of up to 20 using arrays

with 2 rows
o « compare and describe the difference between the
|ddednt'f)(’j'ng Identifying odd and even models of odd and even numbers
gvenarrl]umber number patterns (add in * recognize the connection between even numbers,
patterns number lines and number doubles and the 2 times-tables;- demonstrate the
charts) connection with words, models, or numbers

+ use the final digit of a whole number to determine
whether a given number is even or odd (up to four
digits)

Exploring ””mber patterns identify and explore patterns in an addition table and
Exploring represented in addition explain using properties of operations
number tables and charts P g prop P
atternsin i . . . T
F bles and Exploring number - « identify and explore patterns in a multiplication table,
ables a patterns represented in . . . .
charts e.g., all the 10 times tables are in a straight line or 4

multiplication tables and
charts

times a number is always even
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RIT SCORE BAND 201 - 210
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Use the four operations with whole numbers to solve problems.

Learning
o | G el o

4.0A Al Interpret a multiplication equation as a comparison. Represent verbal statements of multiplicative
comparisons as multiplication equations.

Describe

:’gtﬁ"t’ip:?(;cation comparisons Describing comparisons + describe comparisons using the language of
as a P using 1 using the language of multiplication, e.g.,35=5x7 as 35is 5 times as
comparison multiplication multiplication many as 7 and 7 times as many as 5

language
4.0A.A.2 Multiply or divide to solve word problems involving multiplicative comparison, distinguishing

multiplicative comparison from additive comparison.

+ solve multiplication and division problems
involving comparisons e.g., 'Anna has 3 times as
much money as David. David has $6. How much

Solving multiplication and money does Anna have?'
solving =olin=) ! Scl)vrﬁé%?iScl;?qglg/vr?tiligvf(;\él)ng * write equations using a symbol, e.g., a box or a
comparison comparison blank, to represent the unknown number

word problems word problems )
« compare their own and others' methods of

solution

Solving word problems
involving comparisons

4.0A.A.3 Solve multistep word problems posed with whole numbers and having whole-number answers using
the four operations, including problems in which remainders must be interpreted. Represent these problems

+ solve word problems involving comparisons

using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using
mental computation and estimation strategies including rounding.

Solving two-step .

- A solve two-step word problems in context
multiplication and/or division P P

involving multiplication and division;- choose the

Multi-step word problems, including Tt i
multiplication/ correspondence problems appropriate operation
Slr\ggllzrr;]vsvord solve multi-step word + solve multi-step word problems involving
2 problems involving multiplication and division
multiplication and division * represent unknown with a letter
+ divide a number with 3 or more digits by a single-
digit divisor
Solving word + solve a division problem with and without
problems: 4 remainders
operations + use and interpret remainders in solutions to
Solving ' o division problems
division word 1 S(I?cl)vblregn?slvmon word + recognize when division is required to solve word
problems P problems

+ check answers to mental calculations using digital
technologies

*+ use inverse operations to justify solutions to
problems

+ use estimation to check the reasonableness of
answers to division calculations
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RIT SCORE BAND 201 - 210
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Use the four operations with whole numbers to solve problems.

Learning
o | Gt el o

4.0A A3 Solve multistep word problems posed with whole numbers and having whole-number answers using

the four operations, including problems in which remainders must be interpreted. Represent these problems
using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using
mental computation and estimation strategies including rounding.

+ apply appropriate mental strategies to solve
multiplication word problems

+ apply appropriate written strategies to solve
multiplication word problems

« apply appropriate digital technologies to solve

Solving multiplication word problems

multiplication 1
word problems

Solving multiplication word

problems * use the appropriate operation when solving

problems in real-life situations
Solving word * use inverse operations to justify solutions

problems: 4 S
operations * record the strategy used to solve multiplication
word problems

+ use selected words to describe each step of the
solution process

« read and interpret a word problem

Two-step Solving addition and . . . . .

addition/ 1 subtraction two-step Sicagienvaah operations and strategies to use and

subtraction problems in context (max P y

word problems sum 1000) + solve an addition and subtraction two-step
problem

Gain familiarity with factors and multiples.

Learning
o | SO e oo

4.0A.B.4 Find all factor pairs for a whole number in the range 1-100. Recognize that a whole number is a
multiple of each of its factors. Determine whether a given whole number in the range 1-100 is a multiple of a
given one-digit number. Determine whether a given whole number in the range 1-100 is prime or composite.

Finding | duci
multiples: ntroducing ‘ . ‘
whole numbers 1 multiples up to + find 'multiples’ for a given whole number
Factqrs, up to 100 100
multiples and X
prime numbers  Finding factors: :cntiodu;:lng + determine 'factors' for a given whole number
actors for . — . T
whole numbers 1 numbers up to « connect number relationships involving multiplication to
up to 100 100 factors of a number



NWEA alignment

RIT SCORE BAND 201 - 210
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Gain familiarity with factors and multiples.

Learning
N

4.0A.B.4 Find all factor pairs for a whole number in the range 1-100. Recognize that a whole number is a
multiple of each of its factors. Determine whether a given whole number in the range 1-100 is a multiple of a
given one-digit number. Determine whether a given whole number in the range 1-100 is prime or composite.

Introducing prime + establish and define prime numbers
1 and composite + establish and define composite numbers
numbers + know and recall all prime numbers up to 19
Factors, Prime and + determine whether a number is prime, composite, or neither

multiples and  composite

prime numbers numbers + explain whether a whole number is prime, composite, or

2 Identify[ng prime and neither by finding the number of factors, e.g., '13 has two
composite numbers factors (1 and 13) and therefore is prime', '21 has more than
two factors (1, 3, 7, 21) and therefore is composite’, '1 is
neither prime nor composite as it has only one factor, itself’

Generate and analyze patterns.

Learning
i

4.0A.C.5 Generate a number or shape pattern that follows a given rule. Identify apparent features of the
pattern that were not explicit in the rule itself.

Generate + extend and create a shape pattern given the core of
shape 1 Generating shape patterns from a the sequence

patterns from given rule + identify apparent features of that pattern that were
a givenrule not explicit in the rule

+ extend and create a number pattern that follows an
addition rule, e.g., generate the pattern when given

Generate the starting number of 1 and the rule 'add 3'
addition 1 Generating addition patterns + extend and create a shape pattern that follows an
patterns from from a given rule addition rule, e.g., a growing pattern of triangles
agivenrule made using matchsticks

+ identify apparent features of that pattern that were
not explicit in the rule

Generatin

number & + extend and create a number pattern that follows

and shape a subtraction rule, e.g., generate the pattern when

patterns given the starting number of 30 and the rule 'subtract
Generate 3

subtraction
patterns from

Generating subtraction patterns

from a given rule + extend and create a shape pattern that follows

asubtraction rule, e.g., a decreasing pattern of

2l il triangles made using matchsticks

+ identify apparent features of that pattern that were

not explicit in the rule

+ extend and create a number pattern that follows a
Generate rule, e.g., 'start at 1 and multiply each term by 2 to get
multiplication ] Generating multiplication patterns ~ the next term’ generates the sequence 1, 2,4, 8, 16,
patterns from from a given rule 32,64, ..
agivenrule + identify apparent features of that pattern that were

not explicit in the rule
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RIT SCORE BAND 211 - 217
Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Write and interpret numerical expressions.

Learning
o | SO oo oo

5.0A.A.1 Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these
symbols.

+ explore the use of parentheses and the order of operations in
number sentences

+ use the term 'operations' to describe collectively the processes
of addition, subtraction, multiplication, and division

+ perform calculations involving grouping symbols without the
use of digital technologies

Introducing order of
1 operations involving
grouping symbols

+ explore the use of multiple parentheses and the order of
Order of operations in number sentences

Usmg. operations Introdttlcmg.order. of * recognize that the grouping symbols () and [] are used in
grouping : . operations involving O .

with grouping 2 . : number sentences to indicate operations that must be
symbols multiple grouping )

symbols performed first

symbols o ) ) )
+ perform calculations involving grouping symbols without the

use of digital technologies

. + apply the order of operations to perform calculations involving
Applying order of mixed operations and grouping symbols

+ investigate whether different digital technologies apply the
order of operations

* recognize when grouping symbols are not necessary
5.0A.A.2 Write simple expressions that record calculations with numbers, and interpret numerical expressions

operations for mixed
operations and
grouping symbols

without evaluating them.
Writing & Writing and
interpreting interpreting multi-step + write simple expressions without evaluating them, e.g., express
expressions numerical expressions  the calculation 'add 8 and 7, then multiply by 2'as 2 x (8 + 7)
without solving without solving

Writing and
interpreting
expressions
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RIT SCORE BAND 211 - 217

Understanding Practice and Fluency (UPF)

Operations & Algebraic Thinking

Analyze patterns and relationships.

Learning
N A

5.0A.B.3 Generate two numerical patterns using two given rules. Identify apparent relationships between
corresponding terms. Form ordered pairs consisting of corresponding terms from the two patterns, and graph
the ordered pairs on a coordinate plane.

Generating
numerical
patterns

Comparing
numerical
patterns

Interpreting
and creating a
number pattern
table

Graphing
ordered pairs
from numerical
patterns

Comparing 2
pattern rules

Interpreting and
creating a table of
values for number
patterns involving
2 operations

Creating and
graphing ordered
pairs from 2
patterns

generate 2 numerical patterns using 2 given rules

identify apparent relationships between corresponding
terms, e.g., given the rules 'Add 3' and 'Add 6' and the starting
number 0, generate terms in the resulting sequences,

and observe that the terms in 1 sequence are twice the
corresponding terms in the other sequence

explain thinking informally
complete a table of values resulting from patterns involving 2
operations

describe the pattern in a variety of ways and record
descriptions in words

interpret explanations written by peers and teachers that
accurately describe shape and number patterns

use the rule to predict the next few terms and predict whether
a particular value will be in the pattern

create and graph ordered pairs from 2 patterns
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RIT SCORE BAND 218 - 221

Understanding Practice and Fluency (UPF)

Expressions & Equations

Apply and extend previous understandings of arithmetic to algebraic expressions.

Learning
| ot | joumey [sesleomee om0

6.EE.A.1 Write and evaluate numerical expressions involving whole-number exponents.

Writing

numerical

expressions
Numerical with exponents
expressions

with exponents

Evaluating
numerical
expressions
with exponents

Using exponential
notation (positive
whole number bases)

Representing
repeated
multiplication of
whole numbers using
exponents

Writing numerical
expressions involving
whole-number
exponents

Evaluating
expressions involving
exponents without
using a calculator

+ identify the 'base’ and 'exponent' of an expression written in
exponential form

* represent repeated multiplication of whole numbers using
exponents

* represent expressions given in exponential form as the
repeated multiplication of the base

+ write numerical expressions involving whole-number
exponents

+ evaluate expressions involving exponents without using a
calculator

+ apply the order of operations to evaluate expressions
involving exponents

6.EE.A.2 Write, read, and evaluate expressions in which letters stand for numbers.

Write, read and evaluate expressions

6.EE.A.2.A Write expressions that record operations with numbers and with letters standing for numbers.

Writing Writing
expressions: expressions
numbers & with numbers
variables and variables

Writing expressions
with numbers and
variables

*+ write expressions with numbers and variables

6.EE.A.2.B Identify parts of an expression using mathematical terms (sum, term, product, factor, quotient,

coefficient); view one or more parts of an expression as a single entity.

Parts of an lp?;?gg?gﬁ
expression expression

Introducing algebraic
expressions

+ ldentify parts of an expression using mathematical terms
(sum, term, product, factor, quotient, coefficient)

6.EE.A.2.C Evaluate expressions at specific values of their variables. Include expressions that arise from
formulas used in real-world problems. Perform arithmetic operations, including those involving whole-

number exponents, in the conventional order when there are no parentheses to specify a particular order

Evaluating
algebraic
. expressions
Evaluating
algebraic

expressions

Evaluating
expressions
using order of
operations

(Order of Operations).

Evaluating algebraic
expressions using
natural numbers

Substituting into
algebraic expressions
and evaluating the
result

Applying the order of
operations to evaluate
expressions, including
exponents, with no
parentheses

+ evaluate algebraic expressions using natural numbers

* substitute into algebraic expressions and evaluate the result

+ substitute numerical values into formulas and expressions,
including scientific formulas

+ apply the order of operations to evaluate expressions,
including exponents, with no parentheses

13
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RIT SCORE BAND 218 - 221
Understanding Practice and Fluency (UPF)

Expressions & Equations
Apply and extend previous understandings of arithmetic to algebraic expressions.

Learning
N e

6.EE.A.3 Apply the properties of operations to generate equivalent expressions.

5 Hesiof Properties of Applyintg thef * apply the properties of operations to generate equivalent

ogoeeg'[icl)iss‘o operations: : g;%e:{k')iss ct)o expressions using the distributive property

expressioné equivalent generate equivalent *+ apply th.e properties (.)f.ope.rations to generate equivalent
expressions expressions expressions by combining like terms

6.EE.A.4 Identify when two expressions are equivalent (i.e., when the two expressions name the same nhumber

regardless of which value is substituted into them).

Identifying
equivalent 1
expressions

Identifying equivalent
expressions

Equivalent

- « identify equivalent expressions
expressions yeq P

Reason about and solve one-variable equations and inequalities.

Learning
o | e o

6.EE.B.5 Understand solving an equation or inequality as a process of answering a question: which values from
a specified set, if any, make the equation or inequality true? Use substitution to determine whether a given
number in a specified set makes an equation or inequality true.

Using substitution to

ezl . de';ermme whether * use substitution to determine whether a given numberin a
Rl ! agiven number in a specified set makes an equation true

Testing equations specified set makes P q

solutions an equation true
Testing Checking whether
solutions: 1 aninequalityistrue  + check whether an inequality is true using substitution
inequalities using substitution

6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical

problem; understand that a variable can represent an unknown number, or, depending on the purpose at
hand, any number in a specified set.

* translate from everyday language to algebraic language and

vice versa
GOl Bl Connecting algebraic |, use algebraic symbols to represent simple situations described
algebraic algebraic 1 language to everyday . d
expressions expressions language inwords
* interpret statements involving algebraic symbols in other
contexts
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RIT SCORE BAND 218 - 221
Understanding Practice and Fluency (UPF)

Expressions & Equations

Reason about and solve one-variable equations and inequalities.

Learning
R

6.EE.B.7 Solve real-world and mathematical problems by writing and solving equations of the form x + p=q

Solving 1-step
equations

and px = g for cases in which p, g and x are all nonnegative rational numbers.

Preserving
equality in
equations

Solving simple
linear equations
using models

1-step
equations:
add/subtract,
positive integers

1-step
equations:
add/subtract,
rational
numbers

1-step
equations:
multiply,
positive integers

1-step
equations:
multiply,
rational
numbers

Demonstrating an understanding
of equivalence and the
preservation of equality or 'balance’

Solving simple linear equations
using concrete materials

Solving linear equations using
inverse operations involving 1 step
of addition or subtraction with
positive integer solutions only

Solving linear equations using
inverse operations involving 1 step
of addition or subtraction with
positive integer and non-integer
(decimals and fractions) solutions

Solving linear equations using
inverse operations involving 1 step
of addition or subtraction with
positive integer and non-integer
(decimal and fraction) solutions
with pronumeral on right hand side

Solving linear equations using
inverse operations involving 1 step
of division needed with positive
integer solutions only

Solving linear equations using
inverse operations involving 1 step
of division needed with positive
integer and non-integer (decimals
and fractions) solutions

Solving linear equations using
inverse operations involving 1 step
of division needed with positive
integer and non-integer (decimal
and fraction) solutions with variable
on right hand side

understand and use the '='sign

model preservation of equality concretely
model preservation of equality pictorially
model preservation of equality symbolically

understand that applying the same operation
to both sides of an equation preserves equality

solve simple linear equations using concrete
materials, such as the balance model or

cups and counters, stressing the notion of
performing the same operation on both sides
of an equation

solve linear equations using inverse operations
involving 1 step of addition or subtraction with
positive integer solutions only

solve linear equations using inverse operations
involving 1 step of addition or subtraction with
positive integer and non-integer (decimals and
fractions) solutions

solve linear equations using inverse operations
involving 1 step of addition or subtraction with
positive integer and non-integer (decimal and
fraction) solutions with pronumeral on right
hand side

solve linear equations using inverse operations
involving 1 step of division needed with
positive integer solutions only

solve linear equations using inverse operations
involving 1 step of division needed with
positive integer and non-integer (decimals and
fractions) solutions

solve linear equations using inverse operations
involving 1 step of division needed with
positive integer and non-integer (decimal and
fraction) solutions with variable on right hand
side



NWEA alignment

RIT SCORE BAND 218 - 221
Understanding Practice and Fluency (UPF)

Expressions & Equations
Reason about and solve one-variable equations and inequalities.
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6.EE.B.7 Solve real-world and mathematical problems by writing and solving equations of the form x + p=q
and px = q for cases in which p, g and x are all nonnegative rational numbers.

Solving linear equations using
inverse operations involving 1 step of
multiplication needed with positive
integer and non-integer (decimal

1-step and fraction) solutions (variable in
equations: numerator position)
division, rational Solving i .
Ay . numbers olving linear equations using .
203‘_;?%:]55@‘) inverse operations involving 1 step
q 2 of multiplication needed with positive
integer and non-integer solutions
(variable in numerator position)
L Writing and solving equations for .
\s{\c/)rlifilgg 1a-r;?ep 1 real-world problems of the form x + p
equations =g and px = g (honnegative rational

numbers)
6.EE.B.8 Write an inequality of the form x > c or x < c to represent a constraint or condition in a real-world or

+ solve linear equations using inverse

operations involving 1 step of
multiplication needed with positive integer
and non-integer (decimal and fraction)
solutions (variable in numerator position)

solve linear equations using inverse
operations involving 1 step of
multiplication needed with positive integer
and non-integer solutions (variable in
numerator position)

write and solve equations for real-world
problems of the formx+p=qgand px=q
(nonnegative rational numbers)

mathematical problem. Recognize that inequalities of the form x > c or x < c have infinitely many solutions;

represent solutions of such inequalities on number line diagrams.

Writing an inequality of the form x> c

Yr\wlgltlggities or x < cin areal-world or mathematical
q problem
Writing and .
representing Represent 1
inequalities algebraic Representing algebraic inequalities on a
inequalitieson a number line .
number line

+ write an inequality of the formx>corx<c

in a real-world or mathematical problem

represent an inequality on a number line
using open or closed circles, depending on
the sign to mark the end point

represent an inequality on a number line
using an arrow to mark the direction in
which the values hold true

Represent and analyze quantitative relationships between dependent and independent

variables.

Learning
o | G el oo

6.EE.C.9 Use variables to represent two quantities in a real-world problem that change in relationship to one
another; write an equation to express one quantity, thought of as the dependent variable, in terms of the

other quantity, thought of as the independent variable. Analyze the relationship between the dependent and
independent variables using graphs and tables, and relate these to the equation. For example, in a problem
involving motion at constant speed, list and graph ordered pairs of distances and times, and write the

equation d = 65t to represent the relationship between distance and time.
* use variables to represent 2 quantities in a real-world problem that

Independent Understanding change in relationship to one another;-write an equation to express 1
Independent and dependentand ~ quantity, thought of as the dependent variable, in terms of the other
32;jiadbelé)§ndent dependent ! independent quantity, thought of as the independent variable

variables variables

+ analyze the relationship between the dependent and independent
variables using graphs and tables, and relate these to the equation
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Expressions & Equations
Use properties of operations to generate equivalent expressions.

Learning
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7.EE.A.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions
with rational coefficients.

+ extend and apply the laws and properties of arithmetic
to algebraic terms and expressions

* recognize like terms and add and subtract them to
simplify algebraic expressions

g:”;%'rzc Simplifying algebraic + verify whether a simplified expression is correct by
e;gpressionS' 1 expressions that involve substituting numbers for variables
add/subtract addition and subtraction . connect algebra with the commutative and associative

properties of arithmetic to determinethat a+b=b +a
and(@+b)+c=a+(b+¢)

Linear
expressions: * recognize the role of grouping symbols and the different
properties meanings of expressions, such as2a+ 1 and 2(a + 1)
Distributive Extending and applying
property: 1 the distributive property  « extend and apply the distributive property to the
algebraic to the expansion of expansion of algebraic expressions
expressions algebraic expressions
« factor algebraic expressions by finding a common
Factoring Factoring algebraic numerical factor and bringing it out the front of the
algebraic 1 expressions by identifying parentheses with its product inside the parentheses
expressions numerical factors + check factoring by performing the reverse process

(applying the distributive property)
7.EE.A.2 Understand that rewriting an expression in different forms in a problem context can shed light on the

problem and how the quantities in it are related.

Understanding that
rewriting an expression + understand that rewriting an expression in different

Rearranging

: L in different formsin a forms in a problem context can shed light on the
Lr;(terrgsr;tcl)?é fg?nrte:rs'?gf 1 problem context can shed problem and how the quantities in it are related. For
P uantitipes light on the problem and example, a + 0.05a = 1.05a means that 'increase by 5%’ is
a how the quantities initare  the same as 'multiply by 1.05'
related

Solve real-life and mathematical problems using numerical and algebraic expressions and
equations.

7.EE.B.3 Solve multi-step real-life and mathematical problems posed with positive and negative rational

numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply properties
of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the
reasonableness of answers using mental computation and estimation strategies.

Solving multi-step real-life and

Solving problems mathematical problems posed * solve multi-step real-life and mathematical

) with rational 1 with positive and negative problems posed with positive and negative
Solving numbers rational numbers in any form rational numbers in any form (whole
prelslEe (whole numbers, fractions and  numbers, fractions and decimals)
numbers c - c . —

CStiE onverting terminating + convert terminating decimals less than 1
terminating 1 decimals less than 1 into into fractions
decimals fractions
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Expressions & Equations
Solve real-life and mathematical problems using numerical and algebraic expressions and

equations.
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7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple

equations and inequalities to solve problems by reasoning about the quantities.

2-step equations and inequalities

7.EE.B.4.A Solve word problems leading to equations of the form px + g =rand p(x + q)=r, where p,q,and r

are specific rational numbers. Solve equations of these forms fluently. Compare an algebraic solution to an
arithmetic solution, identifying the sequence of the operations used in each approach.

Solving 2-step
equations:
word
problems

2-step
equations,
positive
integer
coefficients

Solving
2-step
equations

2-step
equations,
integer
coefficients

Solving word problems leading to
equations of the form px + q =r and
p(x+q)=r, wherep,q,andr are
specific rational numbers

Solving linear equations using
inverse operations involving 2 steps
with mixed operations with positive
integer solutions (variable always in
numerator position)

Solving linear equations using
inverse operations involving 2
steps with mixed operations with
positive integer solutions (variable
in numerator or denominator
position)

Solving linear equations using
inverse operations involving 2 steps
with mixed operations with positive
integer and non-integer solutions
(variable always in numerator
position)

Solving linear equations using
inverse operations involving 2
steps with mixed operations with
positive integer and non-integer
solutions (variable in numerator or
denominator position)

Solving linear equations using
inverse operations involving 2
steps with mixed operations with
integer solutions (variable always in
numerator position)

+ solve word problems leading to equations of

the form px+qg=randp(x+q)=r, wherep, q
and r are specific rational numbers

solve linear equations using inverse operations
involving 2 steps with mixed operations with
positive integer solutions (variable always in
numerator position)

solve linear equations using inverse operations
involving 2 steps with mixed operations with
positive integer solutions (variable in numerator
or denominator position)

solve linear equations using inverse operations
involving 2 steps with mixed operations with
positive integer and non-integer solutions
(variable always in numerator position)

solve linear equations using inverse operations
involving 2 steps with mixed operations with
positive integer and non-integer solutions
(variable in numerator or denominator position)

solve linear equations using inverse operations
involving 2 steps with mixed operations with
integer solutions (variable always in numerator
position)

solve concretely, pictorially, and symbolically
problems that can be represented by 2-step
linear equations of the form ax + b = ¢, where a
and b and c are integers

solve concretely, pictorially, and symbolically
problems that can be represented by 2-step
linear equations of the formx/a+b=c¢,a>0,
where a and b and c are integers
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Expressions & Equations
Solve real-life and mathematical problems using numerical and algebraic expressions and

equations.
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7.EE.B.4.A Solve word problems leading to equations of the form px + g =rand p(x + q)=r, where p,q,and r
are specific rational numbers. Solve equations of these forms fluently. Compare an algebraic solution to an
arithmetic solution, identifying the sequence of the operations used in each approach.

Solving
2-step
equations

2-step
equations,
integer
coefficients

2-step
equations,
positive
rational
coefficients

2-step
equations,
rational
coefficients

2-step
equations,
distributive

property

Solving linear equations using inverse
operations involving 2 steps with mixed
operations with integer solutions
(variable in numerator or denominator
position)

Solving linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-
integer solutions (variable always in
numerator position)

Solving linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-
integer solutions (variable in numerator
or denominator position)

Solving linear equations using inverse
operations involving 2 steps with mixed
operations with positive integer and
non-integer solutions (variable always
in numerator position) with variable on
the right hand side

Solving linear equations using inverse
operations involving 2 steps with
mixed operations with positive integer
and non-integer solutions (variable in
numerator or denominator position)
with variable on right hand side

Solving linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-
integer solutions (variable always in
numerator position)

Solving linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-
integer solutions (variable in numerator
or denominator position)

Solving linear equations (positive
integer coefficients) using inverse
operations involving expanding
parentheses

Solving linear equations (positive
integer, fraction, or decimal
coefficients) using inverse operations
involving expanding parentheses

+ solve linear equations using inverse

operations involving 2 steps with mixed
operations with integer solutions (variable
in numerator or denominator position)

solve linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-integer
solutions (variable always in numerator
position)

solve linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-integer
solutions (variable in numerator or
denominator position)

solve linear equations using inverse
operations involving 2 steps with mixed
operations with positive integer and
non-integer solutions (variable always in
numerator position) with variable on the
right hand side

solve linear equations using inverse
operations involving 2 steps with mixed
operations with positive integer and non-
integer solutions (variable in numerator or
denominator position) with variable on right
hand side

solve linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-integer
solutions (variable always in numerator
position)

solve linear equations using inverse
operations involving 2 steps with mixed
operations with integer and non-integer
solutions (variable in numerator or
denominator position)

solve linear equations (positive integer
coefficients) using inverse operations
involving expanding parentheses

solve linear equations (positive integer,
fraction, or decimal coefficients) using
inverse operations involving expanding
parentheses
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Expressions & Equations
Solve real-life and mathematical problems using numerical and algebraic expressions and

equations.
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7.EE.B.4.B Solve word problems leading to inequalities of the form px +q >ror px+q<r, where p, g, and r
are specific rational numbers. Graph the solution set of the inequality and interpret it in the context of the
problem.

Creating and
solving 2-step
inequalities

Representing
inequalities

Graphing the

g?slzggg solution of an
inequalities Il

Solving 2-step
inequalities

Creating inequalities in 1 variable
and using them to solve problems

Representing inequalities using
the signs

Graphing the solution set of an
inequality on a number line

Establishing and using the fact
that when solving inequalities,
if multiplying or dividing by a
negative number, the inequality
sign must be flipped

Solving inequalities using inverse
operations involving 2 steps with
integer solutions

Solving inequalities using inverse
operations involving 2 steps with
integer and non-integer solutions

create inequalities in 1 variable and use them to
solve problems

solve word problems leading to inequalities of
the form px+qgq>rorpx+q<r,wherep,qandr
are specific rational numbers

represent word statements using inequalities
'greater than' and 'less than' and vice versa

represent a written or spoken inequality using
symbols <, >, #, <, >

write basic true inequality statements, e.g., 4 <5

represent an inequality on a number line using
open or closed circles, depending on the sign to
mark the end point

establish and use the fact that when solving
inequalities, if multiplying or dividing by a
negative number, the inequality sign must be
flipped

solve inequalities using inverse operations
involving 2 steps with integer solutions

solve inequalities using inverse operations
involving 2 steps with integer and non-integer
solutions

20
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Work with radicals and integer exponents.

Learning
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8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions.

Using
exponent
notation

Product of
powers,
numerical base

Product of
powers,
algebraic base

Properties

of integer

exponents

Quotient
of powers,
numerical base

Quotient
of powers,
algebraic base

Using exponential notation
(positive-integer and
algebraic bases)

Developing the exponent
law for multiplying
expressions with the
same numerical base and
positive-integer exponents

Multiplying 2 or more
terms with the same
numerical base and a
positive-integer power,
leaving the solution in
exponent form

Developing the exponent
law for multiplying
expressions with the
same algebraic base and
positive-integer exponents

Multiplying 2 or more
terms with the same
algebraic base and
positive-integer power,
leaving the solution in
exponent form

Developing the exponents
law for dividing
expressions with the
same numerical base and
positive-integer exponents

Dividing 2 or more terms
with the same numerical
base and a positive-integer
power, leaving the solution
in exponent form

Developing the properties
of exponents for dividing
expressions with the
same algebraic base and
positive-integer exponents

Dividing 2 or more terms
with the same algebraic
base and a positive-integer
power, leaving the solution
in exponent form

represent expressions given in exponent form as the
repeated multiplication of the base (positive-integer
and algebraic bases)

develop the exponent law for multiplying expressions
with the same numerical base and positive-integer
exponents

verify the exponent laws using a calculator

understand the incorrect use of exponent laws when
multiplying expressions

multiply 2 or more terms with the same numerical
base and a positive-integer power, leaving the solution
in exponent form

develop the exponent law for multiplying expressions
with the same algebraic base and positive-integer
exponents

multiply 2 or more terms with the same algebraic base
and positive-integer power, leaving the solution in
exponent form

develop the exponents law for dividing expressions
with the same numerical base and positive-integer
exponents

verify the exponents laws using a calculator

understand the incorrect use of exponents law when
dividing expressions

divide 2 or more terms with the same numerical base
and a positive-integer power, leaving the solution in
exponent form

develop the properties of exponents for dividing
expressions with the same algebraic base and positive-
integer exponents

divide 2 or more terms with the same algebraic base
and a positive-integer power, leaving the solution in
exponent form

2]
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Expressions & Equations
Work with radicals and integer exponents.
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8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions.

Power of
a power,
numerical
base

Power of
a power,
algebraic
base

Zero
exponents,
numerical
base

Zero
exponents,
algebraic
base

Properties

of integer

exponents
Quotient
of powers,
algebraic
base

Negative
exponents,
numerical
base

Negative
exponents,
algebraic
base

Simplifying
expressions,
numerical
base

Simplifying
expressions,
algebraic
base

Developing the exponent
laws for raising an
expression in exponent
form to another exponent
(positive numerical bases,
positive-integer exponents)

Calculating an expression

in which a number in
exponent form is raised by a
positive-integer power
Calculating an expression

in which a number with an
algebraic base in exponent
form is raised by a positive-
integer power

Applying properties of
exponents: Zero exponent
(positive whole number
bases)

Applying exponent laws:
Zero exponent (algebraic
bases)

Developing the properties
of exponents for dividing
expressions with the same
algebraic base and positive-
integer exponents

Dividing 2 or more terms
with the same algebraic
base and a positive-integer
power, leaving the solution
in exponent form

Applying exponent laws:
Negative exponents
(positive whole number
bases)

Applying properties of
exponents: Negative
exponent (algebraic bases)

Applying various exponent
laws to equations to simplify
expressions

Selecting and applying
various properties of
exponents to equations
to simplify expressions
(algebraic bases)

+ develop the properties of exponents for raising an expression in
exponent form to another exponent (positive numerical bases,
positive-integer exponents)

« verify the properties of exponents using a calculator

+ understand the incorrect use of properties of exponents when
raising an expression in exponent form to another exponent

+ calculate an expression in which a number in exponent formis
raised by a positive-integer power

+ calculate an expression in which a number with an algebraic
base in exponent form is raised by a positive-integer power

+ establish the meaning of the zero exponent for expressions with
positive numerical bases

+ apply the zero exponent to simplify expressions involving the
zero exponent and positive numerical bases

+ establish the meaning of the zero exponent for expressions with
algebraic bases

+ apply the zero exponent law to simplify expressions involving a
zero exponent and algebraic bases

+ develop the properties of exponents for dividing expressions
with the same algebraic base and positive-integer exponents

+ divide 2 or more terms with the same algebraic base and a
positive-integer power, leaving the solution in exponent form

+ establish the meaning of the negative exponent for expressions
with positive numerical bases

+ write expressions with a negative exponent as an expression
with a positive exponent

+ establish the meaning of the negative exponent for expressions
with algebraic bases

+ write expressions with a negative exponent as an expression
with a positive exponent

+ apply the necessary exponent law(s) to simplify expressions of
2 or more terms involving exponents with numerical bases and
the operations of multiplication, division, power of a power, and
the zero exponent

+ select and apply the necessary properties of exponents
and apply them to simplify expressions of 2 or more terms
involving exponents with algebraic bases and the operations of
multiplication, division, power of a power, and the zero power

22
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Work with radicals and integer exponents.
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8.EE.A.2 Use square root and cube root symbols to represent solutions to equations of the form x2 = p and
x3 = p, where p is a positive rational number. Evaluate square roots of small perfect squares and cube roots of
small perfect cubes. Know that /2 is irrational.

Square and
cube roots

Squares and
square roots

Evaluating
expressions
with square
and cube
roots

Square roots
of fractions
and
decimals

Cubes and
cube roots

Recognizing the link between
squares and square roots

Knowing that when the v symbol

is used, that it is conventionally
referring to the principal square root
which is the positive square root

Finding square roots of perfect
square whole numbers only

Evaluating expressions involving
square roots and cube roots without
a calculator

Finding square roots of fractions
with perfect square numerators and
denominators

Finding square roots of decimals

Recognizing the link between cubes
and cube roots

Finding cube roots of perfect cube
whole numbers

Introducing scientific notation for
whole numbers

Introducing scientific notation for
whole numbers

*+ recognize the link between squares and square

roots

know that when the v symbol is used, that it is
conventionally referring to the principal square
root which is the positive square root

find the square roots of perfect square whole
numbers up to 100

evaluate expressions involving square roots and
cube roots by applying the order of operations,
without a calculator

find the square roots of fractions with perfect
square numerators and denominators

find the square roots of decimals
recognize the link between cubes and cube roots

find the cube roots of perfect cube whole
numbers up to 125

understand that scientific notation is a way of
writing numbers which has 2 parts to it

establish how to write 1, 10, 100, 1000 etc as an
exponent of the 10

8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large

or very small quantities, and to express how many times as much one is than the other.

Writing
numbers
in scientific
notation

Introducing
scientific
notation

Converting
scientific
notation to
standard
form

Converting
standard
form to
scientific
notation

Introducing scientific notation for
whole numbers

Converting from scientific notation
to standard form for very large
numbers

Converting from scientific notation
to standard form for very small
numbers

Converting from standard form to
scientific notation for very large
numbers

Converting from standard form to
scientific notation for very small
numbers

write whole numbers as a number between 1 and
10 multiplied by 10, 100, 1000 etc

represent whole numbers in scientific notation
convert from scientific notation to standard form

for very large numbers

convert from scientific notation to standard form
for very small numbers

convert from standard form to scientific notation
for very large numbers

convert from standard form to scientific notation
for very small numbers
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Work with radicals and integer exponents.
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8.EE.A.4 Perform operations with numbers expressed in scientific notation, including problems where both

decimal and scientific notation are used. Use scientific nhotation and choose units of appropriate size for
measurements of very large or very small quantities (e.g., use millimeters per year for seafloor spreading).
Interpret scientific notation that has been generated by technology

+ perform calculations involving scientific notation (without
a calculator) applying laws of exponents where there is 1
parentheses

+ perform calculations involving scientific notation (without a

Calculating in scientific calculator) using laws of exponents and 2 parentheses to be

notation

Calculations Calculations multiplied
in scientific  in scientific + perform calculations involving scientific notation (without
notation notation a calculator) using laws of exponents with 2 parentheses

involving division
+ perform calculations involving scientific notation (with a
Using the calculator for calculator)

scientific notation solve problems in context using scientific notation, with and
without a calculator

Understand the connections between proportional relationships, lines, and linear equations.

Learning
R e

8.EE.B.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two
different proportional relationships represented in different ways.

grrggcr::'?igonal : Graphing proportional « graph proportional relationships

relationships relationships * interpret the unit rate as the slope of the graph
Proportional « compare 2 different proportional relationships
relationships Comparing Comparing 2 different represented in different ways. For example,

proportional 1 proportional relationships compare a distance-time graph to a distance-time

relationships represented in different ways equation to determine which of 2 moving objects

has greater speed
8.EE.B.6 Use similar triangles to explain why the slope m is the same between any two distinct points on a non-

vertical line in the coordinate plane; derive the equation y = mx for a line through the origin and the equationy =
mx + b for a line intercepting the vertical axis at b.

Using similar triangles to

Using similar explain why the slope mis the = * use similar triangles to explain why the slope m is
triangles to 1 same between any 2 distinct the same between any 2 distinct points on a non-
understand slope points on a non-vertical line vertical line on the coordinate plane

Understanding on the coordinate plane

)sll-ci)rgcifcr;%t g&'}?g%gﬂ?;ﬁgns 1 Deriving the equationy=mx  * derive the equationy = mx for a line through the
relationships for a line through the origin origin
Writing equations Deriving the equationy=mx derive the equationy = mx + b for a line
of nonproportional 1 + b for a line intercepting the . : Y .
relationships vertical axis at b intercepting the vertical axis at b
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Understand the connections between proportional relationships, lines, and linear equations.

Learning
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8.EE.B.6 Use similar triangles to explain why the slope m is the same between any two distinct points on
a non-vertical line in the coordinate plane; derive the equation y = mx for a line through the origin and the
equation y = mx + b for a line intercepting the vertical axis at b.

Understanding
slope and
y-intercept

Identifying the
slopeinan
equation or

graph

Identifying the
y-intercept on
a graph

Graphing
equations in
slope-intercept
form

Graphing
equations
not in slope-
intercept form

Finding the
y-intercept
algebraically

Establishing that when
given in the formy =
mx + b, mis the slopein
the form rise/run

Understanding that the
slope of alineis in the
form rise/run

Establishing that when
given in the formy = mx
+b, bis the y-intercept

Graphing a linear
relationship on the
coordinate plane
using the slope and
y-intercept when the
equation is in the form
y=mx+b

Graphing a linear
relationship on a
coordinate plane

using the slope and
y-intercept when the
equation is notin the
formy=mx+b by
rearranging to be in this
form

Establishing and

using the fact that
substituting x=0into a
linear equation will give
you the y-intercept

+ establish that when given in the formy = mx + b, m is the
slope in the form rise/run

+ understand that the slope is the same between any 2
points on a line

« understand that the slope of a line is in the form rise/run
« understand how a negative and positive slope differ

« establish that when given in the formy =mx + b, b is the
y-intercept

+ explain why b is always the y-intercept

+ graph a linear relationship on the coordinate plane using
the slope and y-intercept when the equation is in the form
y = mx + b by first plotting the y-intercept

+ find a second point on the line using the slope in the form

rise/run

use correct graphing conventions when graphing (arrows,

line to the edge, etc.)

+ graph a linear relationship on a coordinate plane using the
slope and y-intercept when the equation is not in the form
y =mx + b by rearranging to be in this form first

substitute x = 0 into a linear equation in order to find the
y-intercept
reproduce the y-intercept in coordinate form
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Analyze and solve linear equations and pairs of simultaneous linear equations.
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8.EE.C.7 Solve linear equations in one variable.

Solving linear equations in one variable

8.EE.C.7.A Give examples of linear equations in one variable with one solution, infinitely many solutions, or no

solutions. Show which of these possibilities is the case by successively transforming the given equation into simpler

forms, until an equivalent equation of the form x = a, a = a, or a = b results (where a and b are different numbers).
+ give examples of linear equations in 1 variable with 1

Solution . solution, infinitely many solutions or no solutions
Solution o . i ) . oo

types of types of Giving examples of linear equationsin 1« show which of these possibilities is the case by

linear linear variable with 1 solution, infinitely many successively transforming the given equation into

equations o ations solutions, or no solutions simpler forms, until an equivalent equation of the

form x=a,a=a, ora=bresults (whereaandb are
different numbers)

8.EE.C.7.B Solve linear equations with rational number coefficients, including equations whose solutions require

expanding expressions using the distributive property and collecting like terms.

Solving linear equations (integer
coefficients) using inverse operations
involving 3 steps with mixed operations
with integer solutions

Solving linear equations (integer

+ solve linear equations (integer coefficients) using
inverse operations involving 3 steps with mixed
operations with integer solutions

+ solve linear equations (integer coefficients) using

el coefficients) using inverse operations inverse operations involving 3 steps with mixed
3-step linear involving 3 steps with mixed operations - Opera hi ég P luti
equations with integer and non-integer solutions operations with integer and non-integer sojutions
Solving linear equations (integer, fraction ve li ) . fracti decimal
or decimal coefficients) using inverse solve linear equations (integer, raction or decima
operations involving 3 steps with mixed coefficients) using inverse operations involving 3
operations with intg or anpd non-integer steps with mixed operations with integer and non-
sglutions & & integer solutions
Egg%?g;'r?tesizgﬂ uﬁg\?grssgncfeggtions + solve linear equations (integer coefficients) using
Solving involving variablégs on both sF?des of the inverse operations involving variables on both sides
Solving linear equation of the equation
linear equations, Solving i tions (integer fracti
equations variab!es on o?c\j/(Ieréigrrlgle?or:f?iLcl?erll(zg)su(lsri]negiﬁ\r;egg 10N . solve linear equations (integer, fraction or decimal
both sides operations involvin variablegs on both coefficients) using inverse operations involving
siF():Ies of the equatiogn variables on both sides of the equation
+ solve linear equations (integer coefficients) using
Solving linear equations (integer inverse operations involving expanding parentheses
Solving coefficients) using inverse operations + solve concretely, pictorially, and symbolically
linear involving expanding parentheses equations involving expanding parentheses of the
equations, form a(x + b) = cwhere a and b and c are integers
distributive Solving linear equations (integer, ve i o fracti decimal
property fraction, or decimal coefficients) using * solve linear equations (integer, fraction, or decima
inverse operations involving exoandin coefficients) using inverse operations involving
parentheges g Exp & expanding parentheses
Using
fg?a’gtclr(non ggssctl?g%i;zlutlons to equations by + check solutions to equations by substituting
solutions
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8.EE.C.8 Analyze and solve pairs of simultaneous linear equations.

Systems of equations

8.EE.C.8.A Understand that solutions to a system of two linear equations in two variables correspond to points

of intersection of their graphs, because points of intersection satisfy both equations simultaneously.

+ understand that solutions to a system of 2

Identify Identify . S .
. . linear equations in 2 variables correspond to
solutions, solutions, . ) ; 3 . ;
1 Understanding systems of equations points of intersection of their graphs, because
systems of systems of . X . . )
X ) points of intersection satisfy both equations
equations equations

simultaneously

8.EE.C.8.B Solve systems of two linear equations in two variables algebraically, and estimate solutions by

graphing the equations. Solve simple cases by inspection.

Solving systems + solve systems of equations graphically

Solving systems of equations with 2

of equations 1 variables graphically + graph 2 intersecting lines on the coordinate
graphically plane and read off the point of intersection
Solving Solvi .
olving systems of equations . . )

systems of algebraically using the elimination + solve systems of equations algebraically using
equations using method the elimination method

Solving elimination

systems of Solving ) )

equations systems of Solving systems of equations + solve systems of equations algebraically using

1 algebraically using the substitution

equations using the substitution method

substitution method

Cidigifie Checking the solution of systems
solution of ; ) : + check the solution of systems of equations
a system of ! of equations either graphically or either graphically or algebraically
; algebraically
equations

8.EE.C.8.C Solve real-world and mathematical problems leading to two linear equations in two variables.

Writing o . .
. Writing and Constructing and solving a system of .
and solving . . =) « construct and solve a system of equations from
solving systems 1 equations from text by deriving from -
systems of : text by deriving from a problem
equations of equations a problem
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8.F.A1 Understand that a function is a rule that assigns to each input exactly one output. The graph of a
function is the set of ordered pairs consisting of an input and the corresponding output.

Defining a function as a rule or

relationship where for each input + define a function as a rule or relationship where
value there is only 1 output value, for each input value there is only one output

or that associates every member value, or that associates every member of one
of 1 set with exactly 1 member of a set with exactly one member of a second set
second set

Defining a function as a rule or
relationship where for each input

1 value there is only 1 output value, + understand the difference between a function
. . or that associates every member and a relation
Identifying  Identifying of 1 set with exactly 1 member of a
functions functions second set

Defining a function as a rule or
relationship where for each input

value there is only 1 output value, + decide whether a given relationship is a function
or that associates every member or arelation

of 1 set with exactly 1 member of a

second set

Using the vertical line test on a graph
2 to decide whether it represents a
function or a relation

+ use the vertical line test on a graph to decide
whether it represents a function or a relation

8.F.A.2 Compare properties of two functions each represented in a different way (algebraically, graphically,

numerically in tables, or by verbal descriptions).

Comparing . . . . .
. X Comparing properties of two + Comparing properties of two functions
Comparing  functions X ; . X . :
X ' 1 functions represented in a different represented in a different way (equations,
functions represented in
way graphs, tables)

different ways
8.F.A3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give

examples of functions that are not linear.

Representing linear relationships

! . * represent linear relationships using verbal
using verbal descriptions, tables, P P g

Represent linear

relationships in 1 . S descriptions, tables, graphs and equations that
; graphs, and equations that simplify o _

Interprety different forms to the formy = mx + b simplify to the formy =mx+b

=mx+bas - i o

linear Equations of + determine and explain differences between
linear and 1 Exploring graphs of linear and non- equations that represent linear relationships
non-linear linear relationships and those that represent non-linear
relationships relationships
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8.F.B.4 Construct a function to model a linear relationship between two quantities. Determine the rate of
change and initial value of the function from a description of a relationship or from two (x, y) values, including
reading these from a table or from a graph. Interpret the rate of change and initial value of a linear function in
terms of the situation it models, and in terms of its graph or a table of values.

+ determine the rate of change and initial value

Rate of Constructing a function to model from a table or graph
change and Ra'(cje.of ;r}an%e 1 a linear relationship between two ) grap .
initialvalue  andinitial value quantities « interpret the rate of change and initial value

from a graph or table of values
8.F.B.5 Describe qualitatively the functional relationship between two quantities by analyzing a graph

(e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the
qualitative features of a function that has been described verbally.
Plotting distance-time graphs froma  « plot distance-time graphs from a given set of
Distance- Distance-time given set of information information
time graphs  graphs Analyzing a given distance-time
graph

+ analyze a given distance-time graph
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Rounding
to the
nearest 10
or 100

Rounding
numbers up
to 1000 to the
nearest 100

Rounding
numbers up
to 1000 to the
nearest 10

Rounding numbers up to
1000 to the nearest 100

Rounding numbers up to
1000 to the nearest 10

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

Rounding numbers up to 1,000 to the nearest 100

Rounding numbers up to 1,000 to the nearest 10

3.NBT.A.2 Fluently add and subtract within 1000 using strategies and algorithms based on place value,

Add and
subtract
within 1000

properties of operations, and/or the relationship between addition and subtraction.

Add 2- and
3-digit
numbers:
number line

Add 2- and
3-digit
numbers: jump
strategy

Add two 2-digit
numbers: base
ten blocks

Add 2- and
3-digit
numbers:
expanded form

Add two 2-digit
numbers:
compensation

Subtract 2-digit
from 3-digit:
number line

Subtract 2-digit
from 3-digit:
jump strategy

Adding 2-digit and 3-digit
numbers using place value
partitioning on a number line
(jump strategy)

Adding 2-digit and 3-digit
numbers mentally using
place value understanding
(jump strategy)

Bridging to ten to add two
2-digit numbers using
models for support

Adding a 2-digit and 3-digit
number using place value
models (split strategy)

Introducing addition using
rounding and compensating
with two 2-digit numbers

Subtracting a 2-digit number
from a 3-digit number using
place value partitioning on a
number line (jump strategy)

Subtracting a 2-digit number
from a 3-digit number
mentally using place value
understanding (jump
strategy)

model and solve the addition of a 2-digit and 3-digit
number using an empty number line, e.g., 823 + 56 as
823 +50=873,873+6=879

mentally solve addition problems involving 2-digit
and 3-digit numbers using a jump strategy, e.g., 823
+56 as 823 + 50 = 873,873 + 6 =879

+ record and explain the use of the strategy

check calculations using the inverse operation

add to the nearest ten first then add the rest, using
models for support, e.g., 28 + 17 as 28 + 2 =30 and
30+15=45

record and explain the use of the strategy

model the addition of a 2-digit and 3-digit number
using a split strategy with or without crossing tens;-
use place value manipulatives, money, or diagrams

+ solve addition problems using a split strategy, e.g.,

265+27as260+20and 5+ 7,280 + 12 =292
record and explain the use of the strategy

add two 2-digit numbers where 1 number is close to
a ten (digitin the ones columnis 7, 8, or 9)

round 1 number to the next 10, carry out the
addition and adjust the answer to compensate for
the original rounding, e.g.,35+29as35+30-1

record the strategy using numbers, models, and/or
diagrams and explain the need to compensate

model and solve the subtraction of a 2-digit number
from a 3-digit number using an empty number line,
e.g.,823-56as823-50=773,773-6=767

mentally solve subtraction problems involving 2-digit
and 3- digit numbers using place value partitioning,
e.g., 823-56as823-50=773,773-6=767

record and explain the use of the strategy
check calculations using the inverse operation

30



NWEA alignment

RIT SCORE BAND 189 - 200

Understanding Practice and Fluency (UPF)

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

Learning
o | [ o

3.NBT.A.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.

Add and
subtract
within
1000

Subtract

two 2-digit
numbers: base
ten blocks

Subtract
2-digit from
3-digit:
expanded
form

Subtract

two 2-digit
numbers:
compensation

Add and
subtract up
to 3-digits:
number line

Add and
subtract up to
3-digits: jump
strategy

Add and
subtract two
2-digits: place
value blocks

Add and
subtract up
to 3-digits:
expanded
form

Add and
subtract

two 2-digits:
compensation

Bridging to ten to
subtract two 2-digit
numbers using models
for support

Subtracting a 2-digit
number from a 3-digit
number using place value
models (split strategy)

Introducing subtraction
using rounding and
compensating with two
2-digit numbers

Adding and subtracting

a 2-digit and 3-digit
number using place value
partitioning on a number
line (jump strategy)

Adding and subtracting
a 2-digit and 3-digit
number mentally
using place value
understanding (jump
strategy)

Bridging to ten to
mentally add and
subtract two 2-digit
numbers

Adding and subtracting
2-digit and 3-digit
numbers using place
value models (split
strategy)

Introducing addition
and subtraction

using rounding and
compensating with two
2-digit numbers

+ subtract to the nearest ten first then subtract the rest using

models for support, e.g.,33 -18as33 -3 -10 -5

record and explain the use of the strategy

model the subtraction of a 2-digit and 3-digit number using a
split strategy;- place value manipulatives, money, or diagrams

solve subtraction problems using a split strategy, e.g., 265 - 21
as260-20and5-1,240+4 =244

record and explain the use of the strategy

subtract two 2-digit numbers where 1 number is close to a ten
round 1 number to the next 10, carry out the subtraction and
adjust the answer to compensate for the original rounding,
e.g.,33-19as33-20+10r81-35as80-35+1

record the strategy using numbers, models, and/or diagrams
and explain the need to compensate

model and solve the addition or subtraction of a 2-digit
number from a 3-digit number using an empty number line,
e.g.,823-56as823-50=773,773-6=767

mentally solve addition and subtraction problems involving
2-digit and 3- digit numbers using place value partitioning,
e.g., 823-56as823-50=773,773-6=767

add or subtract to the nearest ten first then add or subtract
the rest, using models for support, e.g., 28 + 17 as 28 + 2 =30
and 30 + 15 =45

check calculations using the inverse operation

model the addition or subtraction of a 2-digit and 3-digit
number using a split strategy;- place value manipulatives,
money, or diagrams

solve addition and subtraction problems using a split strategy,
e.g., 265-21as260-20and5-1,240+4 =244

record and explain the strategy using numbers, models, and/
or diagrams

check calculations using the inverse operation

add or subtract two 2-digit numbers where 1 number is close
to a ten (digit in the ones columniis 7, 8, or 9)

round 1 number to the next 10, carry out the addition or
subtraction and adjust the answer to compensate for the
original rounding, eg33+19as33+20-10r81+35as 80+
35+1

check calculations using the inverse operation

31



NWEA alignment

RIT SCORE BAND 189 - 200
Understanding Practice and Fluency (UPF)

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

Learning
ot | Gimef [seleome  foww

3.NBT.A.3 Multiply one-digit whole numbers by multiples of 10 in the range 10-90 using strategies based on
place value and properties of operations.

+ model the multiplication of a 1-digit number and a

Using place ) multiple of 10 using place value manipulatives or models,
value to 1 Using place value to e.g., model 4 groups of 30 using tens rods
multiply by multiply (x 10) )
multiples of 10 + relate to known facts and place value understanding, e.g.,
Multiplying 4x3 =12s04x3tens=12tens or 120
g¥$omult|ple + relate to known facts and place value understanding, e.g.,

Multiplying 4x3 =12s04x3tens=12tensor 120
by a multiple 1 + use skip counting to solve, e.g., 4 x 30 as 30 + 30 + 30 + 30

of 10 « multiply by factorizing the multiple and represent with
drawings or models, e.g.,4x30as4x3x 10

Multiplying by a multiple
of 10
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3.NF.A.1 Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal
parts; understand a fraction a/b as the quantity formed by a parts of size 1/b.

Introducing the Introducing the + read and write symbols to represent fractions
numerator and 1 terms numerator * use the terms denominator and numerator to describe a
denominator and denominator fraction

+ find eighths of objects and shapes
Introducing 1 Introducing eighths  * recognize equivalence with halves and quarters

eighths of objects or shapes . yse the language of 'one eighth, 'two eighths', and so forth
along with standard fractional notation
* recognize equivalence
Halves o . estimate the size of a fractional pfart before using, e.g., paper
quarte'rs and Finding halves, folding to check or estimate the size of the whole from the part
eighths of 1 gf?\rttﬁ;%faggects or |° find the whole from a part
objects or shgapes J + find halves, quarters, and eighths of uneven partitioned shapes
shapes + use symbols for halves, quarters, and eighths
* recognize larger denominator = smaller parts
Halves, thirds Finding halves,
Introducing 8; g#:gzifs 1 g;lggg,pc;rscblg?r:;ers * recognize that equal shares are not always the same shape
fractions partitioning partitioning
« find sixths of objects and shapes
+ find sixths of sets
« estimate the size of a fractional part before using, e.g., paper
i folding to check or estimate the size of the whole from the part
Is?izﬁgucmg ! Introducing sixths + find thge whole from a part "
* use language 'one sixth', 'two sixths', 'three sixths'
* use symbols to represent: 1/6, 2/6, 3/6
+ understand the relationship between thirds and sixths
* recognize equivalence
+ find thirds and sixths of objects, shapes, and lengths
'Sl'il:(itrﬁssgfnd anding thirds and . find thirds and sixths of sets (using models)
objects, shapes sixths of objects, + find the whole from a part

shapes, and sets « find thirds and sixths of uneven partitioned shapes

* use language 'one third', 'two thirds', 'three thirds'
+ use fractional notation

and sets
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3.NF.A.2 Understand a fraction as a number on the number line; represent fractions on a number line diagram.

Fractions on the number line

3.NF.A.2.A Represent a fraction 1/b on a number line diagram by defining the interval from O to 1 as the whole and
partitioning it into b equal parts. Recognize that each part has size 1/b and that the endpoint of the part based at O
locates the number 1/b on the number line.

Locating unit  Locating unit Locating unit fractlor)s ona « locate unit fractions on a number line
fractionsona fractionsona 1 number line (denominators 2, 3, (denominators 2, 3, 4, 6, 8)
numberline  number line 4,6,8) U

3.NF.A.2.B Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that
the resulting interval has size a/b and that its endpoint locates the number a/b on the number line.

Locating Locating
fractionsona fractionsona 1
numberline  number line

Locating fractions on a number * locate fractions on a number line (denominators 2,
line (denominators 2, 3, 4, 6, 8) 3,4,6,8)

3.NF.A.3 Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.

Fraction equivalence

3.NF.A3.A Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number
line.

L I Investigating simple equivalent
Investigating  Investigating fractions less than 1 using « use number lines to identify equivalent fractions

equivalent equivalent 1 .
ﬁ%ctions fr%ctions concrete materials and/or models . yse a fraction wall to identify equivalent fractions
(denominators 2, 3, 4, 6, 8)

3.NF.A3.B Recognize and generate simple equivalent fractions. Explain why the fractions are equivalent.

Finding Recognize and S ) * recognize and generate simple equivalent
simple generate simple Finding simple equivalent proper fractions (denominators 2, 3, 4, 6, 8)

r ; 1 fractions (denominators 2, 3, 4, . ) ) .
equalent equalent 6,8) + explain why the fractions are equivalent by using a
fractions fractions visual fraction model

3.NF.A.3.C Express whole numbers as fractions, and recognize fractions that are equivalent to whole numbers.

Expressing whole numbers as .
P g + express whole numbers as fractions

Whole Express and fractions
numbersas  ecognize whole Identifying fractions that are
fractions numbers as 5 equivalentto 1 wholeon a . identify fractions that are equivalent to 1 whole on
fractions number line (denominators 2, 3, a number line (denominators 2, 3, 4, 6, 8)
4,6, 8)

3.NF.A.3.D Compare two fractions with the same numerator or the same denominator by reasoning about their

size. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results
of comparisons with the symbols >, =, or <, and justify the conclusions.

Comparing fractions with the + compare fractions with the same numerator up to

Comparing ! same numerator upto 1 using >, 1 using >, =, < (denominators 2, 3,4, 6, 8
Compare fractions: same = < (denominators 2,3, 4, 6, 8) 8> =<t 3408
fractions numerator or Comparing fractions with the . . -

denominator 5 same denominator up to 1 Using compare fractions with the same denominator up

>, =, < (denominators 2, 3, 4, 6, 8) to1 using> = < (denominators 2, 3, 4,6, 8)
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4.NBT.A.1 Recognize that in a multi-digit whole number, a digit in one place represents ten times what it

represents in the place to its right.

Generalizing
place value
understanding

Generalizing
place value 1
understanding

Understanding the

value positions

relationship between place

+ recognize that in a multi-digit number a digit in 1
place represents 10 times as much as it represents
in the place to its right

+ recognize that in a multi-digit number a digitin 1
place represents 1/10 of what it represents in the
place to its left

4.NBT.A.2 Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded

form. Compare two multi-digit numbers based on meanings of the digits in each place, using >, =, and <

symbols to record the results of comparisons.

. \F/{vii(ijr:;grr?gl?i- 1 Readlljng and writing 6-digit
Reading and digit numbers numbers
writing multi-
digit numbers Comparing
two 6-digit 1 Comparing two 6-digit
numbers

« apply an understanding of place value to read
numbers of up to 6 digits

+ apply an understanding of place value to write
numbers of up to 6 digit

+ compare two 6-digit numbers using words and
symbols <, =, >

4.NBT.A.3 Use place value understanding to round multi-digit whole numbers to any place.

Rounding godqn'tzing
6-digit ~algl 1 Rounding 6-digit numbers
numbers numbers to

any place value

* round 6-digit numbers to any place value

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

Learning
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4 NBT.B.4 Fluently add and subtract multi-digit whole numbers using the standard algorithm.

Using a formal
written algorithm
for addition
calculations

up to five-digit
numbers (no
regrouping)

Adding multi-
digit numbers, 1
no regrouping

Add/subtract

multi-digit

numbers )
Using a formal
written algorithm

Adding multi- for addition
digit numbers, 1 calculations
regrouping up to five-digit

numbers (with
regrouping)

+ apply algorithms to solve problems without regrouping, with
the same number of places and with a different number of
places ;- include opportunities for students to write their
own algorithms with digits in correct place value positions;-
include word problems

*+ use estimation or reverse operation to check the
reasonableness of solutions

+ apply algorithms to solve problems with regrouping in 1
or more places, with the same number of places and with
a different number of places;- include opportunities for
students to write their own algorithms with digits in correct
place value positions;- include word problems

*+ use estimation or reverse operation to check the
reasonableness of solutions
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4 NBT.B.4 Fluently add and subtract multi-digit whole numbers using the standard algorithm.

+ apply algorithms to solve problems without
regrouping, with the same number of places for
both numbers, with fewer places in the second

. Using a formal written number (subtrahend) and with and without 1
Subtracting algorithm to record or more zeros in the first number (minuend);-
multi-digit subtraction calculations include opportunities for students to write their
p;gr?ct))fgisﬁgo hq\éﬁl\élgrgrmggrgo(anﬁout own algorithms with digits in correct place value

re : positions and with the larger number first;-
grouping) !
include word problems

Subtracting * use estimation or reverse operation to check the

multi-digit reasonableness of solutions
numbers, no + apply algorithms to solve problems with
regrouping regrouping in 1 or more places, with the same

number of places for both numbers, with fewer

Using a formal written places in the second number (subtrahend) and

Subtracting algorithm to record with and without 1 or more zeros in the first

multi-digit 1 subtraction calculations number (minuend);- include opportunities for

pengTgfpgisr'Ig involving up to five-digit students to write their own algorithms with digits
numbers (with regrouping) in correct place value positions and with the larger

number first;- include word problems

* use estimation or reverse operation to check the
reasonableness of solutions

4 NBT.B.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-

digit numbers, using strategies based on place value and the properties of operations. lllustrate and explain
the calculation by using equations, rectangular arrays, and/or area models.

+ multiply the ones, then the tens, then the
hundreds, with and without regrouping

* model the method with place value models or
diagrams;- relate to the area model

+ check answers to mental calculations using

Multiplying 3-digit numbers
1 by 1-digit numbers using the
expanded algorithm

Multiply multi- inverse solutions or digital technologies
digit numbers, .
expanded « multiply the ones, then the tens, then the

algorithm hundreds, and then the thousands, with and

Multig)lyirjgl Multiplying 4-digit numbers without regrouping
C:Iﬁ]e ers: place 2 by 1-digit numbers usingthe  + model the method with place value models or
expanded algorithm diagrams;- relate to the area model

+ check answers to mental calculations using
inverse solutions or digital technologies
+ multiply 2-digit by 2-digit numbers using
Multiply 2-digit Multiplying 2-digit numbers expanded form, with and without regrouping

giéaﬁ?é&j 1 gzp?éggéijnfg;nrr?i;stﬁzl?grtnk::l * check answers to mental calculations using digital
algorithm algorithm technologies

* use inverse operations to justify solutions
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4. NBT.B.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-
digit numbers, using strategies based on place value and the properties of operations. lllustrate and explain

the calculation by using equations, rectangular arrays, and/or area models.

Multiply multi-
digit numbers
using place
value

Multiplying

numbers:

place value
Multiply multi-
digit numbers,
area model

Multiply 2-digit
by 2-digit, area
model

Multiplying 3-digit numbers
by 1-digit numbers using
decomposing method

Multiplying 4-digit numbers
by 1- digit numbers using
decomposing method

Multiplying 3-digit numbers by
1-digit numbers using an area
model

Multiplying 4-digit numbers by
1-digit numbers using an area
model

Multiplying 2-digit numbers by
2-digit numbers using an area
model

multiply the hundreds, then the tens, and then
the ones

check answers to mental calculations using digital
technologies

use inverse operations to justify solutions

multiply the thousands, then the hundreds, then
the tens, and then the ones

check answers to mental calculations using digital
technologies

use inverse operations to justify solutions

use an area model for 3-digit by 1-digit
multiplication

check answers to mental calculations using digital
technologies

use inverse operations to justify solutions

use an area model for 4-digit by 1-digit
multiplication

check answers to mental calculations using digital
technologies

use inverse operations to justify solutions

use an area model for 2-digit by 2-digit
multiplication

check answers to mental calculations using digital
technologies

use inverse operations to justify solutions

4.NBT.B.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. lllustrate and explain the calculation by using equations, rectangular arrays, and/
or area models.

Dividing
numbers, place
value blocks

Dividing Dividing

numbers: numbers, area

placevalue  model
Dividing

numbers, place
value strategy

Dividing a 3-digit number by a
1-digit number using expanded
form and using models for
support

Dividing a 3-digit number by a
1-digit number using factoring
using models

Dividing up to 4-digit numbers
by 1-digit divisors using the
distributive property with
models for support

Dividing up to 4-digit numbers
by 1-digit divisors using the
distributive property

use expanded form to divide a 3-digit number
using models for support

solve division problems by splitting factors, eg
125 +5as (100 + 5) + (25 + 5) using models such as
rectangular arrays, area models

solve division problems by splitting factors, e.g.,
125+ 5as (100 + 5) + (25 + 5) using models

illustrate and explain the calculation using
equations, rectangular arrays and/or area models

solve division problems by splitting factors, e.g.,
125+5as (100 + 5) + (25 + 5)
explain and justify the use of the strategy
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4.NBT.B.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. lllustrate and explain the calculation by using equations, rectangular arrays, and/
or area models.

* model division, including where the answer
involves a remainder, using concrete materials

+ explain why a remainder is obtained in answers
to some division problems

Etljvrlr?kl)g§5' Irztr:loatljrl{'gler?é in 1 Introducing remainders in + use mental strategies to divide a 2-digit number
: P division problems by a 1-digit number in problems for which
place value division

answers include a remainder
* record remainders to division problems in words

* interpret the remainder in the context of a word
problem
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4.NF.A1 Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction models, with
attention to how the number and size of the parts differ even though the two fractions themselves are the
same size. Use this principle to recognize and generate equivalent fractions.

Investigating
fraction
equivalence

Equivalent
fractions with
models

Equivalent
fractions with
multiplication

Investigating equivalent
fractions up to and including
1 whole using area models
(denominators 2, 4, and 8; 3
and 6; 5 and 10 and 100)

Investigating equivalent
fractions up to and including
1 whole using multiplication
(denominators of 2, 4 and 8; 3
and 6; 5, 10 and 100)

Investigating equivalent
fractions up to and including
1 whole using multiplication
(denominators of 2, 4 and 8; 3
and 6; 5, 10 and 100)

+ model, compare, and represent the equivalence

of fractions with related denominators by
redividing the whole, using identical area models
fraction walls and bar models

model, compare, and represent the equivalence
of fractions by recognizing the factorial
relationship between the numerators and
denominators

+ create equivalent fractions using multiplication

4.NF.A.2 Compare two fractions with different numerators and different 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

Comparing
fractions

Compare
fractions using
models

Compare
fractions,
different
numerator/
denominator

Compare
fractions
using common
denominators

Comparing and ordering
common fractions with
different denominators using
models and diagrams

Comparing and ordering
proper fractions with different
numerators and denominators
(denominators of 2, 3,4, 5, 6,
8,10, 12)

Using common denominators
to compare and order

proper fractions with related
denominators

Using common denominators
to compare and order proper
fractions with unrelated
denominators

Using common denominators
to compare and order proper
fractions with unrelated
denominators

with symbols >, =, or <, and justify the conclusions.

compare and order common fractions using
models and diagrams for support

compare and order common fractions with
different denominators (halves, thirds, quarters,
fifths, sixths, sevenths, eighths)

compare and order proper fractions using a
benchmark fraction for support, e.g., half or
quarter

record comparisons using >, <, or =
recognize that comparisons are only valid when

the 2 fractions refer to the same whole

compare and order using <, >, =

find a common denominator to compare
fractions

compare and order using <, >, =
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4.NF.B.3 Understand a fraction a/b with a >1 as a sum of fractions 1/b.

Fractions: the sum of unit fractions

4.NF.B.3.A Understand addition and subtraction of fractions as joining and separating parts referring to the

same whole.

Adding unit
fractions, same
denominators:
models

Adding
fractions, same
denominator

Understand
adding/
subtracting
fractions

Subtracting
fractions, same
denominator

Using models to add unit
fractions with the same
denominators (1-20) to make
fractions up to and including 1
whole

Adding simple fractions with
the same denominator using
models to make fractions up to
and including 1 whole

Adding simple fractions with
the same denominator using
models (up to 3 wholes)

Adding proper fractions
with the same denominator
(denominators 2, 3, 4,5, 6, 7,
8)

Subtracting simple fractions
with the same denominator
using models, including
subtracting from 1 whole

Subtracting simple fractions
with the same denominator
using models (up to 3 wholes)

Subtracting proper fractions
with the same denominator
(denominators 2,3,4,5,6, 7,
8,)

use models to add unit fractions with the same
denominator to make fractions up to and
including one whole, e.g., 1/3 + 1/3 + 1/3

use models to add 2 or more fractions with the
same denominator (up to and including one
whole)

solve problems involving adding fractions with
the same denominator

use models to add 2 or more fractions with the
same denominator

solve problems involving adding fractions with
the same denominator

record answers greater than 1 as an improper
fraction

add proper fractions with the same denominator
model and represent strategies, including using
diagrams and written representations

use models to subtract 2 or more fractions with
the same denominator (including subtracting
from one whole)

solve problems involving adding fractions with
the same denominator

use models to subtract 2 or more fractions with
the same denominator

solve problems involving adding fractions with
the same denominator

record answers greater than 1 as an improper
fraction

subtract proper fractions with the same
denominator

model and represent strategies, including using
diagrams and written representations
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4.NF.B.3.A Understand addition and subtraction of fractions as joining and separating parts referring to the

Understand Adding and
<:L(jt(njtlpagc/ting subtracting
fractions fractions, same

denominator

same whole.

Adding and subtracting simple
fractions with the same
denominator using models

to make fractions up to and
including one whole

Adding and subtracting simple
fractions with the same
denominator using models (up
to 3 wholes)

Adding and subtracting proper
fractions with the same
denominator (denominators 2,
3,4,5,6,78)

use models to add or subtract 2 or more
fractions with the same denominator

solve problems involving adding or subtracting
fractions with the same denominator

use models to add or subtract 2 or more
fractions with the same denominator

solve problems involving adding or subtracting
fractions with the same denominator

record answers greater than 1 as an improper
fraction

add and subtract proper fractions with the same
denominator

model and represent strategies, including using
diagrams and written representations

4.NF.B.3.B 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.

Decomposing Decomposing
fractions fractions

Decomposing proper fractions
and fractions equal to 1

Decomposing improper
fractions and fractions greater
than 1

« decompose a fraction into a sum of fractions

with the same denominator in more than 1 way,
e.g.,3/8=1/8+1/8+1/8;-3/8=2/8+1/3

« decompose a fraction into a sum of fractions

with the same denominator in more than 1 way,
e.g.,4and3/8=2and 1/8 + 2 and 2/8

4 .NF.B.3.C Add and subtract mixed numbers with like denominators.

Adding mixed
numbers, same

Adding and denominator
subtracting

mixed Subtracting
numbers mixed

numbers, same
denominator

Adding mixed numbers with
the same denominator

Subtracting mixed numbers
with the same denominator

add mixed numbers with the same denominator

+ model and represent strategies, including using

diagrams and written representations

subtract mixed numbers with the same
denominator

model and represent strategies, including using
diagrams and written representations

4.NF.B.3.D Solve word problems involving addition and subtraction of fractions referring to the same whole

and having like denominators.

Wrc())rbciemS' Word problems:
gdd/subtr'act add/subtract
fractions fractions

Solving word problems

involving both proper fractions

and mixed numbers with the
same denominator

+ solve word problems involving adding and

subtracting fractions with the same denominator

+ model and represent strategies, including using

diagrams, and written representations
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4.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction by a whole
number.

Multiplying fractions by whole numbers

4.NF.B.4.A Understand a fraction a/b as a multiple of 1/b.

Fractions: Fractions:
multiples of  multiples of unit 1
unit fractions fractions

4.NF.B.4.B Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction

Representing a fraction a/b as

ax1/b * represent a fractiona/basax1/b

by a whole number.

+ apply and extend previous understandings of
multiplication to multiply a unit fraction by a
whole number

+ use repeated addition to represent and multiply
o ) ) unit fractions by whole numbers, e.g., 1/5x 3 =
Multiplying unit fractions by 1/5+ 1/5 + 1/5 = 3/5
1 whole numbers using models

and diagrams + develop a rule for multiplying unit fractions by

whole numbers, e.g., multiply the numerator by
the whole number

+ solve word problems involving multiplication of
unit fractions by whole numbers, including area

Multipl .
fr:ctligrzl lf\/lul?ply b and length problems

ractions
by W20|e whole numybers * apply and extend previous understandings of
UKL using models multiplication to multiply a fraction by a whole
model number supported by models and/or diagrams,

e.g.,2/5x3=2/5+2/5+2/5=6/5=11/5
+ use repeated addition to multiply simple
Mu|t|p|y|ng proper fractions by fractions by whole numberS, e.g., 2/5x3=2/5+
2 whole numbers using models 2/5+2/5=6/5=11/5

and diagrams + develop a rule for multiplying simple fractions
by whole numbers, e.g., 2/5x3=2x3/5=6/5=
11/5

+ solve word problems involving multiplication of
fractions by whole numbers, including area and
length problems

4.NF.B.4.C 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.

Word Word problems: Solving word problems

problems: multiply involving multiplication of + solve word problems involving multiplication of
multiplying fractions by fractions by whole numbers fractions by whole numbers using models
fractions whole numbers using models and equations
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4. NF.C.5 Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominators 10 and 100.

Add fractions: Adding Adding 2 fractions . express a fraction with denominator 10 as an equivalent

y fractions with with respective fraction with denominator 100
d??gmlréaicgcr) denominators of denominators 10 I WI. ) I ) )
or 1Y e 10 and 100 and 100 + add 2 fractions with respective denominators 10 and 100

4. NF.C.6 Use decimal notation for fractions with denominators 10 or 100.

+ identify decimals in everyday use

+ understand that the decimal pointis a mark that identifies the
ones place, and indicates the change from whole numbers to
parts of a whole

+ read decimals correctly

+ understand that any numbers after the decimal point
represent part of a whole

Introducing
decimal notation

Introducing
decimal notation

—_

* recognize that the place value system can be extended to
tenths

*+ represent tenths using concrete materials and written
representations

+ recognize that tenths arise from dividing an object into 10

1 Introducing equal parts
decimal tenths « recognize that tenths arise from dividing a one-digit number
or quantity by 10
. + identify decimals on a number line
Introducing . .
tenths * represent decimals using models and place value
i manipulatives such as base ten blocks, place value chart,
Representing hundreds chart
fractions as - - -
decimals « understand the relationship between decimals and common
) fractions involving tenths
gg?ﬁ;ﬂ?g * recognize and apply decimal notation to express whole
2 common fractions numbers and tenths as decimals, e.g., 0.1 is the same as 1/10
involving tenths * investigate equivalences using various methods, e.g., use a
number line or a calculator to show that 1/2 is the same as 0.5
and 5/10
* recognize that the place value system can be extended to
tenths and hundredths
Introducing + recognize that hundredths arise when dividing an object by
1 decimal 100 and dividing tenths by 10
hundredths « state the place value of digits in decimal numbers of up to 2
Introducing decimal places
hundredths * read decimals correctly
Connecting + understand the relationship between decimals and common
decimals to fractions involving hundredths
2 common fractions « recognize and apply decimal notation to express whole
involving numbers and hundredths as decimals, e.g., 0.15 is the same as
hundredths 15/100
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4.NF.C.7 Compare two decimals to hundredths by reasoning about their size. Recognize that comparisons
are valid only when the two decimals refer to the same whole. Record the results of comparisons with the
symbols >, =, or <, and justify the conclusions.

Comparing and

) 1 ordering decimal  + compare and order tenths using >, <, and =
Comparing Compare and tenths
decimals to order decimals :
hundredths  to hundredths Comparing and + compare numbers with the same number of decimal places
2 ordering decimal

hundredths up to 2 decimal places
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5.NBT.A.1 Recognize that in a multi-digit number, a digit in one place represents 10 times as much as it represents in

Understanding
the place value
system

the place to its right and 1/10 of what it represents in the place to its left.

Identifying the
place value

of a digitin a
number

Understanding

the place value
system: powers

of 10

Naming the place value
for a digitin a number

Understanding how
place values change

by powers of 10 when
moving left or rightin a
number

name the place value for an underlined digitin a
number

identify the value of an underlined digit in a number

understand how place values change by powers of 10
when moving left or right in a number

5.NBT.A.2 Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, and

explain patterns in the placement of the decimal point when a decimal is multiplied or divided by a power of 10.

Multiplying
and dividing by
powers of 10

Multiplying
decimals by
powers of 10

Dividing
decimals by
powers of 10

Finding
numbers
before & after
using powers
of 10

Writing
numbers using
powers of 10

Multiplying decimals by
10

Multiplying decimals by
100

Multiplying decimals by
1000

Multiplying decimals by
10, 100, 1000

Dividing decimals by
powers of 10

Dividing decimals by
powers of 100

Dividing decimals by
powers of 1000

Understanding the role
of place value when
increasing or decreasing
a digitin a number

Writing the value of a
number in a specific
place value with powers
of 10

Use whole-number exponents to denote powers of 10.

use a place value chart to multiply decimals by 1000
recognize that the digits move one place to the left
use zero as a place holder

recognize that the digits move two places to the left
use zero as a place holder

use a place value chart to multiply decimals by 1000
recognize that the digits move three places to the left
use zero as a place holder

use a place value chart to multiply decimals by 1000

multiply decimals by 10, 100, 1000

use a place value chart to divide decimals by 100
recognize that the digits move one place to the right
use zero as a place holder

use a place value chart to divide decimals by 100
recognize that the digits move two places to the right
use zero as a place holder

use a place value chart to divide decimals by 100
recognize that the digits move three places to the right
use zero as a place holder

find numbers 1, 10, 100, 1000, 10,000, 100,000 before

or after a given number by applying place value
knowledge

count in steps of powers of 10

write the value of a number in a specific place value
with powers of 10
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5.NBT.A.3 Read, write, and compare decimals to thousandths.

Decimals to thousandths

5.NBT.A3.A Read and write decimals to thousandths using base-ten numerals, number names, and expanded

form.
+ recognize that the place value system can be extended beyond

hundredths
+ express thousandths as decimals
Read and write Reading Introducing  * interpret decimal notation for thousandths, e.g., 0.123 = 123/1000
decimals to 32?%;2% 1 decimal + state the place value of digits in decimal numbers of up to 3
thousandths thousandths thousandths decimal places

+ model thousandths using concrete materials

* represent decimal fractions, e.g., as fractions (tenths, hundredths,
and thousandths), using concrete materials and in diagrams

5.NBT.A.3.B Compare two decimals to thousandths based on meanings of the digits in each place, using >, =, and <

symbols to record the results of comparisons.

gﬁ?gfdrg‘igng + place decimal numbers of up to 3 decimal places on a number line
Comparing Comparing decimal between 0 and 1
decimals to 322%215?2*% 1 fractions « compare and order decimals with 3 decimal places using >, <, and =
thousandths thousandths Sf up tol 3 « compare and order decimals with a different number of decimal
pleacclgnsa places, up to 3 decimal places

5.NBT.A.4 Use place value understanding to round decimals to any place.

Round
1 decimals to * round decimal thousandths to the nearest hundredth
hundredths

Round
Rounding Rounding decimals to
decimals decimals tenths or

hundredths

Rounding
3 decimals to + use place value understanding to round decimals to any place
any place

* round decimal thousandths to the nearest tenths or hundredths
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5.NBT.B.5 Fluently multiply multi-digit whole numbers using the standard algorithm.

Multiply multi-digit
whole numbers
using the standard

Multiply multi- Multiplying algorithm

digit numbers, multi-digit Selecting efficient

algorithm numbers, strategies to
algorithm multiply whole

numbers of up to
4 digits by 1- and
2-digit numbers

apply the standard algorithm to multiply multi-digit whole
numbers

« apply mental strategies

apply efficient use of formal algorithms
use digital technologies

+ estimate solutions to problems and check to justify solutions

5.NBT.B.6 Find whole-number quotients of whole numbers with up to four-digit dividends and two-digit divisors,

using strategies based on place value, the properties of operations, and/or the relationship between multiplication

and division. lllustrate and explain the calculation by using equations, rectangular arrays, and/or area models.

Representing
and using known

1 facts to divide two
2-digit multiples
Using facts to of 10
divide 2-digit
qrz)ultlples of Representing
and using known
2 facts to divide two
2-digit multiples of
10 or 100
Dividing multi- Representing and
digit numbers usiFr)mg knowngfacts
1 to multiply or
divide two 2-digit
o multiples of 10
Multiplying
and dividing
rzngllﬁlg)les N Representing and
10 using known facts

2 to multiply or
divide two 2-digit
multiples of 10 or
100

* represent with models/diagrams and use known facts and

place value understanding to divide two 2-digit multiples of 10,
e.g., using the known fact of 60 + 2 = 30 to solve 60 + 20 as (60
+2)+10

know that dividing by 10 shifts the digits 1 place to the right

represent with models/diagrams and use known facts and
place value understanding to divide two 2-digit multiples of 10,
e.g., using the known fact of 600 + 2 = 300 to solve 600 + 20 as
(600 +2)+ 10

know that dividing by 10 shifts the digits 1 place to the right
and dividing by 100 shifts the digits 2 places to the right

* represent with models/diagrams and use known facts and

place value understanding to multiply or divide two 2-digit
multiples of 10, e.g., using the known fact of 60 + 2 =30 to
solve 60 +20as (60 +2)+ 10

know that dividing by 10 shifts the digits 1 place to the right

represent with models/diagrams and use known facts and
place value understanding to multiply or divide two 2-digit
multiples of 10, e.g., using the known fact of 600 + 2 = 300 to
solve 600 + 20 as (600 + 2)+ 10

know that dividing by 10 shifts the digits 1 place to the right
and dividing by 100 shifts the digits 2 places to the right;- know
that multiplying by 10 shifts the digits 1 place to the left and
multiplying by 100 shifts the digits 2 places to the left
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5.NBT.B.6 Find whole-number quotients of whole humbers with up to four-digit dividends and two-digit divisors,
using strategies based on place value, the properties of operations, and/or the relationship between multiplication
and division. lllustrate and explain the calculation by using equations, rectangular arrays, and/or area models.

Dividing
multi-digit
numbers

Multiplication/
division
problems:
multiples of 10

Dividing by
subtracting
partial
products

Dividing multi-
digit numbers,
algorithm

Divide multi-
digit numbers,
whole number
remainder

Using known facts to
solve multiplication
and division
problems with
multiples of 10 and
100

Dividing by
subtracting partial
products

Dividingup to a
4-digit number by a
2-digit divisor using
the division algorithm
(extended/long)

Dividing up to a
4-digit number by a
2-digit divisor (whole
number remainder)

use known facts and place value understanding to solve
multiplication problems with multiples of 10 or 100, e.g., 3x 6
=18503x600=1800

use known facts and place value understanding to solve
division problems with multiples of 10 or 100, e.g., 18 + 6 =3
S0 1800 + 600 =3

explain and justify the use of the strategy

divide numbers by subtracting partial products

apply the written extended (long) algorithm to divide up
to a 4-digit number by a 2-digit number, with and without
remainders, with and without zeros in the answer

divide up to a 4-digit number by a 2-digit divisor (whole
number remainder)

5.NBT.B.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and

strategies based on place value, properties of operations, and/or the relationship between addition and subtraction;
relate the strategy to a written method and explain the reasoning used.

Operations
with
decimals

Adding
decimals to
hundredths,
algorithm

Subtracting
decimals
using mental
strategies

Subtracting
decimals to
hundredths,
algorithm

Multiplying
decimals
and whole
numbers

Adding decimals to
hundredths

Subtracting decimals
using mental
strategies

Subtracting decimals
to hundredths

Multiplying
hundredths and
whole numbers using
mental strategies

add a whole number and a decimal (to hundredths)
add 2 decimal numbers in tenths

add 2 decimals numbers in hundredths
add decimal numbers to 2 places (mixed place value)

select and apply efficient mental strategies to solve
subtraction problems, including compensation, bridging to 1,
using place value

record strategies using numbers, models, and diagrams
relate decimals to fractions to aid mental strategies

solve word problems using mental strategies, including
problems involving measurement and money

subtract a decimal up to the hundredths place from a whole
number

subtract 2 decimal numbers in tenths
subtract 2 decimal numbers in hundredths
subtract 2 decimal numbers to 2 places (mixed place value)

use efficient mental strategies to multiply hundredths and
whole numbers
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5.NBT.B.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and
strategies based on place value, properties of operations, and/or the relationship between addition and subtraction;
relate the strategy to a written method and explain the reasoning used.

Operations
with
decimals

Multiplying

decimals to

hundredths,
algorithm

Multiplying
decimals
using mental
strategies

Multiplicative
relationships
with decimals

Divide whole
numbers &
decimals,
mental
strategies

Dividing whole
numbers and
decimals,
algorithm

Multiplying decimals
up to 2 places

using the standard
algorithm

Multiplying decimals
of up to 3 decimal
places using mental
strategies

Relating
multiplicative
relationships using
decimals

Dividing whole
numbers and
decimals of up to 2
decimal places using
mental strategies

Dividing whole
numbers and
decimals up to 2
places using the
standard algorithm

multiply a whole number and a decimal up to hundredths
multiply 2 decimal numbers in tenths

multiply 2 decimal numbers in hundredths

multiply 2 decimal numbers up to 2 places

use mental strategies to multiply simple decimals by single-
digit numbers, e.g., 3.5x 2

multiply decimals of up to 3 decimal places by whole
numbers of up to 2 digits, with and without the use of digital
technologies, e.g., 'l measured 3 desks. Each desk was 1.25m
in length, so the total length is 3 x 1.25=3.75m’

solve word problems involving the multiplication of decimals,
including those involving money

use estimation and rounding to check the reasonableness of
answers when multiplying decimals

describe multiplicative relationships between quantities by
using decimals, e.g., 'l have 1.5 times as many plums as you'

divide decimals by a one-digit whole number where the result
is a terminating decimal, e.g., 5.25 +5=1.05

solve word problems involving the division of decimals,
including those involving money

use estimation and rounding to check the reasonableness of
answers when dividing decimals

divide whole numbers by decimals up to 2 places

divide a decimal number up to hundredths by another
decimal number up to hundredths
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Use equivalent fractions as a strategy to add and subtract fractions.
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5.NF.A.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 equivalent sum or difference of fractions
with like denominators.

Adding and
subtracting
fractions

Adding
fractions and
mixed numbers

Subtracting
fractions and
mixed numbers

Adding and
subtracting
fractions and
mixed numbers

Adding
fractions,
proper and
improper

Adding mixed
numbers

Adding fractions
and mixed
numbers with
unrelated
denominators

Subtracting
fractions and
mixed numbers
with unrelated
denominators

Adding and
subtracting
fractions and
mixed numbers
with unrelated
denominators

Adding proper
fractions

with unlike
denominators

Adding
improper
fractions

with unlike
denominators

Adding mixed
numbers
with unlike
denominators

add fractions, including mixed numbers, where the
denominators are unrelated by finding common denominators

model and represent strategies, including using diagrams and
written representations

convert an answer that is an improper fraction to a mixed
number

use knowledge of equivalence to simplify answers when
adding fractions

recognize that improper fractions may sometimes make
calculations involving mixed numbers easier

subtract fractions, including mixed numbers, where the
denominators are unrelated by finding common denominators

model and represent strategies, including using diagrams and
written representations

convert an answer that is an improper fraction to a mixed
number

use knowledge of equivalence to simplify answers when
subtracting fractions

recognize that improper fractions may sometimes make
calculations involving mixed numbers easier

add and subtract fractions, including mixed numbers,
where the denominators are unrelated by finding common
denominators

model and represent strategies, including using diagrams and
written representations

convert an answer that is an improper fraction to a mixed
number

use knowledge of equivalence to simplify answers when
adding and subtracting fractions

recognize that improper fractions may sometimes make
calculations involving mixed numbers easier

add proper fractions with unlike denominators

explain why there must be a common denominator in order to

add fractions
add improper fractions with unlike denominators

add improper fractions with unlike denominators expressing
answers as a mixed number

add mixed numbers with unlike denominators

50



NWEA alignment

RIT SCORE BAND 211 - 217
Understanding Practice and Fluency (UPF)

Number & Operations—Fractions
Use equivalent fractions as a strategy to add and subtract fractions.
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5.NF.A.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 equivalent sum or difference of fractions
with like denominators.

Subtracting
proper fractions

subtract proper fractions with unlike denominators
explain why there must be a common denominator in order

Subtractin with unlike :
e — & denominators to subtract fractions
Adding and proper and subtracting * subtract improper fractions with unlike denominators
: Improper improper fractions : ) . . .
subtracting 2 with unlike * subtract improper fractions with unlike denominators
fractions denominators expressing answers as a mixed number

Subtracting
Subtracting mixed numbers
mixed numbers with unlike

denominators

+ subtract mixed numbers with unlike denominators

5.NF.A.2 Solve word problems involving addition and subtraction of fractions referring to the same whole,
including cases of unlike denominators, e.g., by using visual fraction models or equations to represent the

problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess the
reasonableness of answers.

Solving word

Solving word problems involving

problems: 1 fractions and + solve word problems involving the addition and subtraction

fractions and mixed numbers of fractions with unrelated denominators

mixed numbers with the unrelated

denominators
Add/subtract ) . ) .
fraction word + find the whole given the non-unit fraction of a set
problems + solve word problems in different contexts, e.g.,
) ) i m remen
solving fraction 1 gf’)(l)vblregmv;c;:]c\jlolving Tasu . de t bl involving fracti ith diff t
+ solve word problems involving fractions wi ifferen
word problems non-unit fractions P &

denominators e.g., 2/5 of the children have blue eyes, 2/6
have green eyes, if there are 30 children altogether, how
many children have brown eyes?

Apply and extend previous understandings of multiplication and division.

Learning
R

5.NF.B.3 Interpret a fraction as division of the numerator by the denominator (a/b = a = b). Solve word problems
involving division of whole numbers leading to answers in the form of fractions or mixed numbers, e.g., by
using visual fraction models or equations to represent the problem.

* interpret a fraction as division of the numerator by the
Interpreting Interpreting Interpreting fractions denominator (no decimals)
fractions as fractions as 1 as division + solve word problems involving division of whole numbers,
division division using models to represent the problem, e.g., 3 pizzas shared
equally among 4 people
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5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole number
by a fraction.

Multiplying fractions
5.NF.B.ZA Interpret the product (a/b) x q as a parts of a partition of q into b equal parts; equivalently, as the

result of a sequence of operations a x q + b.

+ apply and extend previous understandings of multiplication
to multiply a fraction by a whole number supported by
models and/or diagrams, e.g., 2/5x3=2/5+2/5+2/5=6/5

=11/5
Multiplying proper ) . T
o or improper + apply and extend previous understandings of multiplication
P/'U“[P')"Qg a fractions by to multiply an improper fraction by a whole number
Understanding r?]gtllgr:] r)rl1ger ! whole numbers supported by models and/or diagrams, e.g., 6/5x3=6/5+
multiplying W Y usingmodelsand  6/5+6/5 = 18/5 = 33/5
fractions diagrams « develop a rule for multiplying fractions by whole numbers
e.g., multiply the numerator by the whole number
+ solve word problems involving multiplication of fractions by
whole numbers, including area and length problems
Multiplying a s
] Multiplying 2 . . . .
fraction by a 1 . « multiply 2 proper fractions using written methods
fraction proper fractions

5.NF.B.4.B Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the
appropriate unit fraction side lengths, and show that the area is the same as would be found by multiplying

the side lengths. Multiply fractional side lengths to find areas of rectangles, and represent fraction products as
rectangular areas.

* tile a rectangle with unit squares of the appropriate unit
Area of a Find the area Finding the area fraction of the side lengths;- recognize that the area is the
rectangle, of arectangle 1 of arectangle with  same as would be found by multiplying the side lengths

fractional sides with fractional fractional side . . . :
A lengths by tiling « multiply fractional side lengths to find areas of rectangles
* represent fraction products as rectangular areas

5.NF.B.5 Interpret multiplication as scaling (resizing).

Interpreting multiplication as scaling

5.NF.B.5.A Comparing the size of a product to the size of one factor on the basis of the size of the other factor,

without performing the indicated multiplication.

Comparing the
size of a product to
the size of 1 factor

Comparing Comparing based on the + compare the size of a product to the size of 1 factor based on
productsand  products and 1 size of the other the size of the other factor, without performing the indicated
factors factors factor, without multiplication

performing

the indicated
multiplication

52



NWEA alignment

RIT SCORE BAND 211 - 217
Understanding Practice and Fluency (UPF)

Number & Operations—Fractions
Apply and extend previous understandings of multiplication and division.
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5.NF.B.5.B Explaining why multiplying a given number by a fraction greater than 1 results in a product greater
than the given number (recognizing multiplication by whole numbers greater than 1 as a familiar case);
explaining why multiplying a given number by a fraction less than 1 results in a product smaller than the given
number; and relating the principle of fraction equivalence a/b = (n x a)/(n x b) to the effect of multiplying a/b by 1.
+ explain why multiplying a given number by a fraction greater
than 1 results in a product greater than the given number
(recognizing multiplication by whole numbers greater than 1

Interpreting Interpreting -
rEr:Eel'Eitsl Olfn multiplying 1 multiplication of as a familiar case)
fractigr)lls & fractions as proper fractions as « explain why multiplying a given number by a fraction less

scaling scaling than 1 results in a product smaller than the given number

+ relate the principle of fraction equivalence a/b = (n x a)/(n x
b) to the effect of multiplying a/b by 1

5.NF.B.6 Solve real world problems involving multiplication of fractions and mixed numbers.

Word Solving real-world
Multiplying problems: problems involving -, o6 real-world problems involving multiplication of
fractions word  multiply 1 multiplication fractions and mixed numbers
problems fractions & of fractions and : X .

mixed numbers mixed numbers

5.NF.B.7 Apply and extend previous understandings of division to divide unit fractions by whole numbers and

whole numbers by unit fractions.

Dividing fractions and whole numbers

5.NF.B.7.A Interpret division of a unit fraction by a non-zero whole humber, and compute such quotients.

- . Dividing a unit

E’g/clfcjig]r%sumt fraction by a

by whole 1 non-zero whole * interpret division of a unit fraction by a non-zero whole
Dividing unit nﬁmbers number using number and compute such quotients
fractions el models or
by whole diagrams
numbers Dividing unit Eivigingg unit

; raction by a L i . . )
fractions by 1 non-zero whole divide a unit fraction by a non-zero whole number

whole numbers number

5.NF.B.7.B Interpret division of a whole number by a unit fraction, and compute such quotients.

Dividing a whole

Dividing whole number by unit

numbers by . . * interpret division of a whole number by a unit fraction and
. . . 1 fraction using .
Dividing whole  unit fractions, models and compute such quotients
numbers by models diagrams
unit fractions — o
Dividing whole Dividing a whole
numbers by 1 number by aunit  « divide a whole number by a unit fraction
unit fractions fraction
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5.NF.B.7.C Solve real world problems involving division of unit fractions by non-zero whole numbers and
division of whole numbers by unit fractions, e.g., by using visual fraction models and equations to represent

Word
Dividing unit problems:
fractions word  divide unit
problems fractions/whole
numbers

the problem.

Solving real-world
problems involving
division of whole
numbers by unit
fractions.

+ solve real-world problems involving division of whole
numbers by unit fractions

Solving real-

world problems

involving division + solve real-world problems involving division of unit fractions
of unit fractions by non-zero whole numbers

by non-zero whole

numbers
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3.MD.A.1 Tell and write time to the nearest minute and measure time intervals in minutes. Solve word
problems involving addition and subtraction of time intervals in minutes.

+ read time on 12-hour digital clocks to the minute using the terms
'o'clock’, 'past’ and 'to', including 'half-past’, 'quarter past' and
'quarter to' and write in words

: Igl‘iLnegrﬂngete * record times on analog clocks to the minute in 12-hour digital format
inu
(digital) * position or draw the hands on an analog clock to show time to the
minute where the time is given in 12-hour digital format
Telling time to + connect 12-hour digital displays for times the minute to their
the minute, corresponding display on an analog clock
d'g'}[al and + read time on analog clocks to the minute using the terms 'o'clock’,
analog 'past’ and 'to', including 'half-past’, 'quarter past' and 'quarter to'
Telling ti + observe and describe the position or draw of the hands of an analog
elling time clock when reading time to the minute, including the hour hand,
2 to the minute .
(analog) minute hand and second hand
Tell and + position or draw the hands on an analog clock to show time to the
write time to minute where the time is given using the terms 'o'clock’, 'past' and
the minute 'to', including 'half-past’, 'quarter past' and 'quarter to'
+ estimate and determine elapsed time in hours only
. Calculatlr]g + estimate and determine elapsed time in minutes only, without
Calculating 1 elapsed time crossing an hour
elapsed time within one unit g
of measurement * estimate and determine elapsed time in minutes only, including
crossing an hour
+ use real-world timetables (12-hour time only) to determine arrival
time given the desired departure time, including when the exact
departure time is not listed exactly in the timetable, i.e., needing to
Using Using timetables use an earlier departure time
timetables L (12-hour time) + use real-world timetables (12-hour time only) to determine

departure time given the desired arrival time, including when the
arrival time is not listed exactly in the timetable

+ create timetables using given information
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3.MD.A.2 Measure and estimate liquid volumes and masses of objects using standard units of grams (g),
kilograms (kg), and liters (l). Add, subtract, multiply, or divide to solve one-step word problems involving
masses or volumes that are given in the same units to represent the problem.

Introducing
formal
units for
volume and
capacity:
liters

Liquid
volume and
mass

Introducing
volume/
capacity

Estimating,
comparing and
measuring in
liters

Liquid volume:
milliliters

Introducing
formal units for
volume

Estimating,
comparing, and
measuring in
liters

Introducing
formal units
for volume
and capacity:
milliliters

Measuring with
milliliters to the
nearest 100 mL

recognize and explain the need for formal units to measure volume
and capacity

develop a personal reference for one liter and fractions of 1 liter
(quarters and halves);- relate the liter to familiar everyday containers,
e.g., milk cartons

recognize that one-liter containers can be a variety of shapes

record volumes and capacities using the abbreviation for liters (L)

estimate and measure capacities to the nearest liter

compare and order 2 or more containers by capacity measured
in liters, including the capacity of commercially packaged objects
whose capacity is stated in liters

record volumes and capacities using the abbreviation for liters (L)
recognize the need for a formal unit smaller than the liter to
measure volume and capacity

recognize that there are 1000 milliliters in 1 liter, i.e., 1000 milliliters
=1 liter

relate the milliliter to familiar everyday containers and familiar
informal units, e.g., 250 mL fruit juice containers, 1 teaspoon is
approximately 5 mL

use the milliliter as a unit to measure volume and capacity, using a
device calibrated in milliliters (read to the nearest 100mL with every
100mL or every other 100mL marked)

record volumes and capacities using the abbreviation for milliliters
(mL)

estimate the capacity of a container in milliliters and check by
measuring (measure to the nearest 100 mL with every 100 mL or
every other 100 mL marked)

compare and order the capacities of 2 or more containers measured
in milliliters
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Solve problems involving measurement and estimation.
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3.MD.A.2 Measure and estimate liquid volumes and masses of objects using standard units of grams (g),
kilograms (kg), and liters (l). Add, subtract, multiply, or divide to solve one-step word problems involving
masses or volumes that are given in the same units to represent the problem.

Solving word

problems
involving liquid
volume
Mass:
kilograms
Liquid
volume and
mass
Mass: grams

Solving word
problems
involving liquid
volume

Introducing
formal units
for mass: the
kilogram

Measuring
mass in
kilograms

Introducing
formal units for
mass: the gram

Measuring in
grams

use the 4 operations to solve one-step word problems involving
liquid volume given in the same units

establish the need for formal units to measure mass and introduce
the kilogram

develop a sense of the mass of 1 kilogram and identify objects that
have mass 'about 1 kilogram', 'less than 1 kilogram', 'greater than 1
kilogram', e.g., a liter of milk is about 1 kilogram, a standard pack of
flouris 1 kilogram

identify everyday situations where kilograms are an appropriate unit
for measuring the mass

introduce the abbreviation 'kg' for recording mass in kilograms
compare and order 2 or more objects by mass measured to the
nearest kilogram using carried scales

estimate the number of objects that have a total mass of 1 kilogram
and check by measuring

estimate mass using a personal reference for a kilogram

record mass using the abbreviation 'kg'

compare masses using uniform informal units and the symbols >, =, <
compare masses using simple scaling by integers, e.g., 'five times as
heavy'

establish the need for a smaller unit of mass and introduce the gram,
including that 1000 grams = 1 kilogram

develop a sense of the mass of standard everyday objects in grams,
e.g., an eggis about 50 grams

identify everyday situations where grams are an appropriate unit for
measuring the mass

introduce the abbreviation 'g' for recording mass in grams and record
masses

calculate the number of grams in a whole number of kilograms

interpret simple fractions (1, %, 34) of a kilogram and relate these to
the number of grams

estimate mass using personal references for grams and 'guess and
check'

measure mass in grams by using and interpreting varied scales and
images of scales

record mass in grams using the appropriate abbreviation (g)
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3.MD.A.2 Measure and estimate liquid volumes and masses of objects using standard units of grams (g),
kilograms (kg), and liters (l). Add, subtract, multiply, or divide to solve one-step word problems involving
masses or volumes that are given in the same units to represent the problem.

+ estimate mass using personal references for grams and kilograms

Mass: o + choose appropriate standard units to estimate and measure (g/kg)
Measuring in

measuring 1 grams and * measure mass in grams and kilograms by using and interpreting
Liquid in grams and kilograms varied scales
volume kilograms + record mass in grams, kilograms, and mixed units using the
and mass appropriate abbreviations (g), (kg), e.g., 5 kgand 500 g
Solving 1-step Solving one-step | . . .
word problems 1 word problems use th_e 4 operations to solve one-step word problems involving mass
. ; X ) given in the same units
involving mass involving mass

Represent and interpret data.

Learning
et | fumey [sesfeomene  Jomw

3.MD.B.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories.
Solve one- and two-step "how many more" and "how many less" problems using information presented in
scaled bar graphs.

+ ask and answer one step and two step questions, e.g., 'how
many more students like reading than art?';-

i i * make conclusions about data presented in a column graph,
Reading datain a e.g., 'Football is the most popular sport for students in Year 3

picture graph with a '
scale of 1,2, 5, or 10 at our school

« compare column graphs with picture graphs

+ evaluate simple statements made by others relating to data in
a picture graph

+ construct a vertical or horizontal bar graph using grid paper

for support, where appropriate use a scale of e.g., 2, 5, or 10
to1

Reading and . .
Sic?tlﬁge and representing ngrize%twﬁﬁgtsac'ar}: + use graphing software to enter data and create bar graphs
Eargraphs data: scaled 0f1g2 E or 10 that represent data

picture graph * mark equal spaces on axes, name and label axes, and choose

appropriate titles for bar graphs;- use the terms 'horizontal
axis', 'vertical axis', and 'axes' appropriately

+ solve comparison, sum and difference (one-step and two-
step problems) problems related to the data display;- make
conclusions

Representing datain . construct vertical and horizontal picture graphs with equal
2 a picture graph with a spacing

scaleof 1,2,5,0r 10 ) ) .
+ choose an appropriate title and label the axis

+ choose an appropriate picture or symbol for a picture graph and
state the key used (1, 2, 5, or 10)
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3.MD.B.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories.
Solve one- and two-step "how many more" and "how many less" problems using information presented in
scaled bar graphs.

+ ask and answer one-step and two-step questions, e.g., 'How many
more students like reading than art?'

Reading data * make conclusions about data presented in a bar graph, e.g., 'Football
. 1 wi'?hbaagcgz:l?ep:f is the most popular sport for students in Year 3 at our school'
Scaled fgsggegnat?ncé 1,2, 5, 0r 10 + compare bar graphs with picture graphs
glcture a[r:d data: scaled « evaluate simple statements made by others relating to data in a bar
argrapns bar graph graph

Se{)rgsenéing + ask and answer one-step and two-step questions, e.g., 'How many
2 ?aarllnv\itha; more students like reading than art?';- make conclusions about data
grap presented in a bar graph, e.g., 'Football is the most popular sport for

scaleof 1, 2, 5, )
or 10 students in Year 3 at our school'

3.MD.B.4 Generate measurement data by measuring lengths using rulers marked with halves and fourths of

an inch. Show the data by making a line plot, where the horizontal scale is marked off in appropriate units—
whole numbers, halves, or quarters.

Representing + measure lengths using rulers marked with halves and fourths of an
and readingline inch;- measure a single object multiple times to the nearest whole
plots with both inch, half inch and quarter inch

whole number | | show the data by making a line plot, where the horizontal scale is

and fractional . : .
data (halves or marked off in appropriate units - whole numbers, halves, or quarters

quarters) + compare variations in the data displays

Representing Representing
and reading  and reading 1
line plots line plots
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Geometric measurement: understand concepts of area and relate area to multiplication and to
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3.MD.C.5 Recognize area as an attribute of plane figures and understand concepts of area measurement.

Introducing area

3.MD.C.5.A A square with side length 1 unit, called "a unit square," is said to have "one square unit" of area, and

can be used to measure area.
+ compare use of non-uniform units with uniform units to measure area

* tile units to completely cover an area
+ consider effect of gaps and overlaps when measuring area

Estimating Estimating Measuring * recognize iteration and structure in arrangement of uniform informal
area with area with 1 area using units to measure the area
tiling tiling informal units

+ identify features that determine whether chosen units will be good units
to measure area;- i.e., units must be the same size, units need to tile
without gaps or overlaps

« estimate areas in uniform informal units

3.MD.C.5.B A plane figure which can be covered without gaps or overlaps by n unit squares is said to have an

area of n square units.

* establish usefulness of using a square unit to find an area as it allows for

Measuring and
an array structure and does not have gaps or overlaps

: . estimating
ngsxirtlﬂg xigs\xirgﬂg 1 areas of + compare the same area measured using different sized square unit
unit squares  unit squares rectangles « understand that the larger the unit square, the smaller the number of

using a square

unit units needed and likewise the smaller the square unit, the larger the

number of units neede

3.MD.C.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised

units).

+ establish the need for a formal unit to measure area and introduce
square centimeters

Introducing « develop a sense of the area of 1 square centimeter and identify
: ;ormal units surfaces that have area 'about 1 square centimeter, 'less than 1 square
tﬁ;i:qejére centimeter' and 'greater than 1 square centimeter'
centimeter + identify everyday situations where square centimeters are an
appropriate unit for measuring area
+ introduce the abbreviation cm2 for recording area in square centimeters
Measuring Introducing + recognize the need for a larger formal unit to measure area and
area with formal units introduce square meters
formal units | for area + develop a sense of the area of 1 square meter and identify surfaces that
have area 'about 1 square meter’, 'less than 1 square meter' and 'greater
Introducing than 1 square meter'
formal units . . R .
2 « identify everyday situations where square meters are an appropriate

for area: the

square meter unit for measuring the area, e.g., floor of a room

+ recognize that a square meter need not be square in shape, e.g., cuta
piece of cardboard thatis 1 meter by 1 meter in half and join the shorter
ends to make an area that is 2 meters by half a meter

+ introduce the abbreviation m2 for measuring area in square meters
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3.MD.C.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised

Measuring
area with
formal units

Introducing
formal units
for area

Measuring
the area of
rectangles:
square
cm/m

Measuring

the area of
rectangles:
square in/ft

Introducing formal
units for area: the
square inch

Introducing formal
units for area: the
square foot

Introducing formal
units for area: the
square foot

Estimating and
measuring areas
of rectangles using
efficient strategies
and counting in
square centimeters
or meters

Estimating and
measuring areas
of rectangles using
efficient strategies
and counting in
square inches or
feet

units).

+ develop a sense of the area of 1 square inch and identify surfaces
that have area 'about 1 square inch’, 'less than 1 square inch', and
'greater than 1 square inch'

« identify everyday situations where square inches are an appropriate
unit for measuring area

+ introduce the abbreviations ' square in', 'sq in' and 'in?' for recording
area in square inches

* recognize the need for a larger formal unit to measure area and
introduce square feet

+ develop a sense of the area of 1 square foot and identify surfaces
that have area 'about 1 square foot', 'less than 1 square foot' and
'greater than 1 square foot'

+ identify everyday situations where square feet are an appropriate
unit for measuring the area, e.g., floor of a room

*+ recognize that a square foot need not be square in shape, e.g., cut a
piece of cardboard that is 1 foot by 1 foot in half and join the shorter
ends to make an area that is 2 feet by half a foot

* introduce the abbreviations 'square ft', 'sq ft', and 'ft?' for recording
area in square feet

« measure the area of rectangles (including squares) using square
centimeters and/or square meters (both tiling and using grid
overlay) using whole number side lengths only

+ estimate areas of rectangles (including squares) in square
centimeters and/or square meters and then check by measuring

+ develop efficient strategies for counting square centimeters/meters
when measuring areas of rectangles

+ draw possible rectangles on a grid to represent a given whole
number rectangular area

* measure the area of rectangles (including squares) using square
inches and/or square feet (both tiling and using grid overlay) using
whole number side lengths only

+ estimate areas of rectangles (including squares) in square inches
and/or square feet and then check by measuring

+ develop efficient strategies for counting square inches/feet when
measuring areas of rectangles

+ draw possible rectangles on a grid to represent a given whole-
number rectangular area
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3.MD.C.7 Relate area to the operations of multiplication and addition.

Relating area to multiplying and adding

3.MD.C.7.A Find the area of a rectangle with whole-number side lengths by tiling it, and show that the area is the
same as would be found by multiplying the side lengths.

o Finding
Finding the .
area with It,zgt‘zrnega:e%f 1 aDc?éllﬁlng%%rilea for * connect arrays with side lengths through repeated addition
;%%?Sgid repeated area of a rectangle leading to multiplication
addition

3.MD.C.7.B Multiply side lengths to find areas of rectangles with whole-number side lengths in the context of

solving real world and mathematical problems, and represent whole-number products as rectangular areas in
mathematical reasoning.
+ connect the area of a rectangle to the multiplication of its side

lengths and develop a formula (in words) for the area of a
rectangle, e.g., Area of rectangle = length x width

calculate the area of a rectangle by multiplying the length and

Developing a width of the rectangle
multiplicative + calculate a side length of the rectangle given its area and one
1 formula for area of other side length
a rectangle using + explain methods for finding the area of a square as a type of
. Solving area rectangle;- connect multiplying equal sides to the concept o
g metric units tang| t multiplying equal sides to th pt of
S(r)é\gregn?srga problems square numbers
Enultiplica'tion using + connect the area of a rectangle to the multiplication of its side
multiplication lengths and develop a formula (in words) for the area of a

rectangle, e.g., Area of rectangle = length x width
calculate the area of a rectangle by multiplying the length and

Developing a width of the rectangle

multiplicative + calculate a side length of the rectangle given its area and one
2 formula for area of other side length

arectangle using + explain methods for finding the area of a square as a type of

customary units rectangle;- connect multiplying equal sides to the concept of

square numbers
3.MD.C.7.C Use tiling to show in a concrete case that the area of a rectangle with whole-number side lengths a

and b + c is the sum of a x b and a x c. Use area models to represent the distributive property in mathematical

reasoning.
Finding the Finding Using area models
area u§in the area of and the distributive  + use area models and the distributive property to find the area of
area modgéls rectangles, property to find the arectangle
area models area of a rectangle

3.MD.C.7.D Recognize area as additive. Find areas of rectilinear figures by decomposing them into non-

overlapping rectangles and adding the areas of the non-overlapping parts, applying this technique to solve real
world problems.

Measuring areas of

E::d;?ga . f;]';d;?ga . rectilinear figures * recognize area as additive
rectilinear rectilinear 1 by decomposing + decompose rectilinear figures into rectangles to find their area
figures figures into rectangles and by tiling or using a grid overlay

counting units
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Geometric measurement: recognize perimeter.
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3.MD.D.8 Solve real world and mathematical problems involving perimeters of polygons, including finding the
perimeter given the side lengths, finding an unknown side length, and exhibiting rectangles with the same
perimeter and different areas or with the same area and different perimeters.

Solving
perimeter
problems

Finding the
perimeter of
squares and
rectangles

Relating
perimeter 1
and area

Introducing
perimeter

Finding the
perimeter of 1
rectangles

Finding a
missing side
length given
the perimeter

Finding the
perimeter of 1
polygons

Comparing areas
and perimeters
of rectangles

Solving problems
relating to
perimeter

and area of
rectangles and
squares

Introducing
perimeter

Calculating the
perimeters of
rectangles

Calculating the
side length of a
rectangle given
the perimeter

Calculating the
perimeters of
regular polygons

+ construct different rectangles with the same area and compare their

perimeters

construct different rectangles with the same perimeters and
compare their areas

investigate the relationship between the side lengths of a rectangle
and its perimeter and area

investigate the relationship between the side lengths of a square
and its perimeter and area

pose and solve problems that require the distinction between
perimeter and area

draw a number of rectangles of differing areas with the same
perimeter;- compare with squares

determine that only one square is possible if given the area of a
square;- compare with rectangles

investigate what happens to the area of the shape if the length of
one pair of opposite sides of the shape are doubled or halved

use the term 'perimeter’ to describe the total distance around a two-
dimensional shape

estimate and measure the perimeters of two-dimensional shapes

describe when a perimeter measurement might be used in everyday
situations

use the term 'dimensions' to describe the 'lengths' and 'widths' of
rectangles and squares

measure and calculate the perimeter of a large rectangular section
of the school

recognize that rectangles with the same perimeter may have
different dimensions

recognize that rectangles with dimensions given in different units
may have the same perimeter

explore different methods of finding the perimeter of rectangles
create a rule to find the perimeter of any rectangle

find the length of 1 unknown side of a rectangle given the perimeter
find possible length combinations of 2 unknown sides of a rectangle
given the perimeter

explain the relationship between the lengths of the sides and the
perimeters for polygons (including equilateral triangles and squares)

record calculations used to find the perimeters of two-dimensional
shapes

find the length of 1 unknown side of a shape given the perimeter
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Solve problems involving measurement and conversion of measurements.
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4 MD.A.1 Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; Ib,
oz.; |, ml; hr, min, sec. Within a single system of measurement, express measurements in a larger unit in terms
of a smaller unit. Record measurement equivalents in a two-column table.

Units of length:
mm/cm/m/km

Converting
units of

R Units of mass: g/

kg and oz/Ib

Units of time:
sec/min/h and
day/week/year

Units of volume
and capacity:
mL/L

Converting between
meters and
centimeters (whole
numbers only)

Converting between
centimeters and
millimeters (whole
numbers only)

Converting between
kilometers and meters
(whole numbers only)

Converting between
grams and kilograms
(whole numbers only)

Converting between
pounds and ounces
(whole numbers only)

Converting between
units of time
(multiplicative
conversions only)

Converting between
units of volume and
capacity (whole
numbers only)

describe 1 mas 100 cm

« convert between meters and centimeters using whole

numbers, e.g., 3 mis the same as 300 cm
record measurement equivalents in a table

explain the relationship between the size of a unit and
the number of units needed

describe 1 cm as 10 mm

+ convert between centimeters and millimeters using

whole numbers
record measurement equivalents in a table

explain the relationship between the size of a unit and
the number of units needed

+ convert between kilometers and meters using whole

numbers

convert between grams and kilograms using whole
numbers and record measurement equivalents in a two-
column table

convert between mass written in grams and mixed units
(kg and g), e.g., 1250g = 1 kg 250g or 7kg 320g = 7320g

convert between pounds and ounces using whole
numbers

calculate the number of seconds in a whole number of
minutes

calculate the number of minutes in a whole number of
hours

calculate the number of days in a whole number of
weeks

calculate the number of months in a whole number of
years

solve problems involving conversion between units of
time

convert between milliliters and liters using whole
numbers and record measurement equivalents in a two-
column table
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Solve problems involving measurement and conversion of measurements.
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4.MD.A.2 Use the four operations to solve word problems involving distances, intervals of time, liquid volumes,

masses of objects, and money, including problems involving simple fractions or decimals, and problems that
require expressing measurements given in a larger unit in terms of a smaller unit. Represent measurement

Word
problems:
units of
measure

Length word
problems

Mass word
problems

Elapsed time
word problems

Volume and
capacity word
problems

Money word
problems

Solving word problems
involving lengths and
distances

Representing length
measurements on
diagrams using scale

Solving word problems
involving mass

Solving 2-step word
problems involving
mass

Solving problems
relating to elapsed
time involving the four
operations (to five
minutes)

Solving word problems
involving volume and
capacity

Using money: Addition
and subtraction
problems United
States

Using money:
Multiplication and
division problems (U.S.
currency)

quantities using diagrams such as number line diagrams that feature a measurement scale.

* use the 4 operations to solve word problems involving

distances including problems involving simple fractions
or decimals, and problems that require expressing
measurements given in a larger unit in terms of a smaller
unit

represent measurement quantities using diagrams such
as number line diagrams that feature a measurement
scale

use the 4 operations to solve word problems involving
mass, including problems involving simple fractions

or decimals and problems that require expressing
measurements given in a larger unit in terms of a smaller
unit

use the 4 operations to solve 2-step word problems
involving mass, including problems involving simple
fractions or decimals and problems that require
expressing measurements given in a larger unit in terms
of a smaller unit

calculate the number of seconds in a whole number of
minutes

calculate the number of minutes in a whole number of
hours

calculate the number of days in a whole number of
weeks

calculate the number of months in a whole number of
years

solve problems involving conversion between units of
time

convert between milliliters and liters using whole

numbers and record measurement equivalents in a two-
column table
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Solve problems involving measurement and conversion of measurements.
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4.MD.A.3 Apply the area and perimeter formulas for rectangles in real world and mathematical problems.

+ apply the formula for area of a rectangle to find the area

Applying the formula of rectangles given 2 side lengths measured in the same
1 for the area Ofé! units (metric and customary units)
o rectangle (metric and i ) )
Finding the area customary units) + find the width or length of a rectangle given the area and
of a rectangle, the measure of the other side
formula .
Solving word problems
2 involving the area ofa  * solve word problems involving the area of a rectangle
) rectangle (metric and (metric and customary units)
Applying customary units)
area and . '
perimeter ) + apply the formula for perimeter of a rectangle to find the
formulas Applying the formula perimeter of rectangles given 2 side lengths measured in
1 for the perimeter of a the same units (metric and customary units)
o rectangle (metric and ) ) )
Finding the customary units) + find the width or length of a rectangle given the
perimeter of perimeter and the measure of the other side
arectangle, Solvi d
formula olving wor

problems involving

2 the perimeter of a
rectangle (metric and
customary units)

+ solve word problems involving the perimeter of a
rectangle (metric and customary units)

Represent and interpret data.

Learning
o | SO e oo

4.MD.B.4 Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Solve
problems involving addition and subtraction of fractions by using information presented in line plots.

Reg(esenting. * make a line plot to display a data set of measurements in
Fractions on a Fractions on a 1 ?rr;cgir;tﬁrpretlng fractions of a unit (1 /2, 1/4, 1/8)
line plot line plot measurements  * Solve problems involving addition and subtraction of

on aline plot fractions by using information presented in line plots

66



NWEA alignment

RIT SCORE BAND 201 - 210
Understanding Practice and Fluency (UPF)

Measurement & Data
Geometric measurement: understand concepts of angle and measure angles.
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4.MD.C.5.A An angle is measured with reference to a circle with its center at the common endpoint of the rays,
by considering the fraction of the circular arc between the points where the two rays intersect the circle. An
angle that turns through 1/360 of a circle is called a "one-degree angle," and can be used to measure angles.

. . in ircular
Using a circular Using a circula

Angle protractor to * use estimation to check the reasonableness of solutions
protractor . . .
measurements £ o0 e 1 understand a one- to problems involving purchases and calculation of
in a circle degree angle as 1/360 change (U.S. currency)
itz of aturn

4.MD.C.6 Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.

+ apply the formula for area of a rectangle to find the area

Measuring and Measuring and Measuring and of rectangles given 2 side lengths measured in the same
estimating estimating 1 estimating angles of units (metric and customary units)
angles angles up to 180°in degrees . solve word problems involving the area of a rectangle

(metric and customary units)
4.MD.C.7 Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts,

the angle measure of the whole is the sum of the angle measures of the parts. Solve addition and subtraction
problems to find unknown angles on a diagram in real world and mathematical problems.

+ apply the formula for perimeter of a rectangle to find the
perimeter of rectangles given 2 side lengths measured in

Introducing adjacent the same units (metric and customary units)

angles ) ) )
« find the width or length of a rectangle given the
perimeter and the measure of the other side
Solving Solving . . + solve word problems involving the perimeter of a
problems problems Exploring adjacent rectangle (metric and customary units)
with adjacent  with adjacent 2 angles thatforma . ) !
angles angles right angle + make a line plot to display a data set of measurements in

fractions of a unit (1/2, 1/4, 1/8)

] ] + solve problems involving addition and subtraction of
Exploring adjacent fractions by using information presented in line plots

3 angles that form a ) )
straight angle « explore the relationship between angles that form a
straight angle
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Convert like measurement units within a given measurement system.
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5.MD.A.1 Convert among di
(e.g., convert 5 cm to 0.05

-sized standard measurement units within a given measurement system
), and use these conversions in solving multi-step, real world problems.

Converting
measurement
units

Converting
between
standard
metric units of
length

Converting
between
standard
metric units of
mass

Converting
metric units
of volume and
capacity

Converting
between
customary
units of length

Converting
customary
units of volume
and capacity

Converting
between
customary
units of mass

Word
problems:
measurement
conversions

Converting between
standard metric units
of length to 1 decimal
place

Converting between
standard metric units
of mass to 1 decimal
place

Converting metric
units of volume and
capacity when the
conversion factor is
given

Converting between
customary units of
length

Converting
customary units of
volume and capacity
when the conversion
factor is given

Converting between
customary units of
mass

Using conversions in
real-world multi-step
problems

+ understand the meaning of metric prefixes, e.g., kilo-,

centi-, and milli-
convert between centimeters and meters and vice versa

convert between centimeters and millimeters and vice
versa

convert between meters and kilometers and vice versa

convert among millimeters, centimeters, meters, and
kilometers

explain and use the relationship between the size of a unit
and the number of units needed to assist in determining
whether multiplication or division is required when
converting between units

understand the meaning of metric prefixes, e.g., kilo-,
centi-, milli-

convert between grams and kilograms and vice versa
convert between kilograms and tonnes and vice versa
convert among grams, kilograms and tons

convert metric units of volume and capacity when
conversion factor is given

convert customary units of volume and capacity when the
conversion factor is given

use conversions in real-world multi-step problems

use operations on fractions for this grade to solve
problems involving information presented in line plots

Understanding that a cube with side length 1 unit, called a
"unit cube," is said to have "one cubic unit" of volume, and
can be used to measure volume
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Represent and interpret data.
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5.MD.B.2 Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use
operations on fractions for this grade to solve problems involving information presented in line plots.

) Represent Representing + understand that a solid figure without gaps or overlaps with n
Fra%tllon ' and interpret ! and mterpretltng unit cubes has a volume of n cubic units
roblems: line . measurements on ) ) ) )
Blots measurements: aline plot, including * Measure volumes by counting unit cubes, using cubic
line plots fractional amounts centimeters, cubic inches, cubic feet, and improvised units

Geometric measurement: understand concepts of volume.

Learning
o | ot [seefomes o

5.MD.C.3.A A cube with side length 1 unit, called a "unit cube," is said to have "one cubic unit" of volume, and
can be used to measure volume.

Understanding the
concept of cubic
units

+ explain the advantages and disadvantages of using cubic-

Volume using
1 ) .
centimeter blocks as a unit to measure volume

cubic units

5.MD.C.3.B A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a

volume of n cubic units.

Understanding

that a solid figure
Volume using 2 without gaps or + describe arrangements of cubic-centimeter blocks in containers
cubic units overlaps with n unit in terms of layers

cubes has a volume

of n cubic units

5.MD.C.4 Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.

Using unit cubes to

measure volume + connect the layers of blocks with multiplying the dimensions

+ describe rectangular prisms in terms of layers

Measuring \%?S%nggnit + describe rectangular prisms in terms of layers
volume with cubes and cubic Using cubic * use repeated addition to find the volumes of rectangular
unit Cubes centimeters 2 Centimeters to prisms

measure volume + establish the relationship between the number of cubesin 1

layer, the number of layers, and the volume of a rectangular
prism
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Geometric measurement: understand concepts of volume.
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5.MD.C.5.A Find the volume of a right rectangular prism with whole-number side lengths by packing it

with unit cubes, and show that the volume is the same as would be found by multiplying the edge lengths,
equivalently by multiplying the height by the area of the base. Represent threefold whole-number products
as volumes, e.g., to represent the associative property of multiplication.

* record, using words, the method for finding the volumes of
rectangular prisms

calculate the volumes of rectangular prisms in cubic
centimeters and cubic meters including calculating the volume

Calculating the given the net for the shape
Volume: volumes of ; .
; L . + record calculations used to find the volumes of rectangular
\r/gcl?geﬁlar additive and 1 rectangular prisms risms vt Y I Vo gy
ctang multiplicative using additive P
prisms strategies and multiplicative « apply the formulas V=1xw x h and V = b x h find volumes of
strategies right rectangular prisms with whole-number edge lengths in

the context of solving real-world and mathematical problems

+ find volumes of solid figures composed of two non-overlapping
right rectangular prisms by adding the volumes of the non-
overlapping parts

5.MD.C.5.B Apply the formulas V=1 xw x h and V = b x h for rectangular prisms to find volumes of right

rectangular prisms with whole-number edge lengths in the context of solving real world and mathematical

problems.
Volume Cgﬁ%’gg Solve problems
formulas: involving the
formulas for 1
rectangular rectangular volume of a
prism g rectangular prism

prisms
5.MD.C.5.C Recognize volume as additive. Find volumes of solid figures composed of two non-overlapping

right rectangular prisms by adding the volumes of the non-overlapping parts, applying this technique to solve
real world problems.

Find the volume

Volume: Volume of .

: N of composite
ORI i ToEilE S 1 rectangpular prisms
rectangular rectangular using additive
prisms prisms strategies
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Reason with shapes and their attributes.
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3.G.Al1 Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may

share attributes (e.g., having four sides), and that the shared attributes can define a larger category (e.g.,
quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and draw
examples of quadrilaterals that do not belong to any of these subcategories.

Understanding
shapes and
their attributes

Sorting and
naming
quadrilaterals

Comparing
and
describing
two-
dimensional
shapes

Sorting and
naming
quadrilaterals

Recognizing
quadrilaterals
that are not
rhombuses,
rectangles, and
squares

Comparing and
describing two-
dimensional
shapes,
including
special
quadrilaterals

Recognizing
quadrilaterals
that are not
rhombuses,
rectangles, and
squares

+ sort the special quadrilaterals;- explain the attribute used to sort,

e.g., angle, parallel sides, side lengths;- classify quadrilaterals into
categories and sub-categories

identify and name the special quadrilaterals in different orientations,
including parallelograms, rectangles, rhombuses, squares,
trapezoids, and kites

explore and explain the given names of the quadrilaterals, e.g.,
parallelogram

recognize quadrilaterals that are not rhombuses, rectangles, and
squares

identify and name a shape given a description of its features

sort two-dimensional shapes using given attributes, e.g., number of
sides, number of parallel sides

compare similarities and differences between two-dimensional
shapes, including the special quadrilaterals

draw quadrilaterals that are not rhombuses, rectangles, and squares

3.G.A.2 Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the

Partitioning
shapes

Partition
shapes into
parts with
equal areas

Partitioning
shapes into
parts with

equal areas

whole.

* partition shapes into parts with equal areas
+ express the area of each part as a unit fraction of the whole
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Draw and identify lines and angles, and classify shapes by properties of their lines and angles.
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4.G.A.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel
lines. Identify these in two-dimensional figures.

1 Classifying angles in « classify angles as 'less than a right angle', 'about the
relation to a right angle same as a right angle', 'greater than a right angle’
Classifying + identify and name angles as acute, right, or obtuse
angles 2 Classifying angles as * categorize angles as acute, right, or obtuse
spatial acute, right, or obtuse . graw and create angles of a given size: acute, right,
features in obtuse (no protractors)
2D figures ) ) ) ) + define, name, label, and draw points, lines, and line
Labe!lng points 1 Labeling points and segments
and lines lines ) ) ) )
+ define, name, label, and draw lines using capital letters
Identifying Identifying spatial Y : . : :
spatial features 1 foatures in two- |dbetnt|fy pmgnts, line sdggrr?ents,éays, a}lngl,fllgs (right, acute,
in 2D shapes dimensional shapes obtuse), and perpendicular and parallel lines

4.G.A.2 Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines,

or the presence or absence of angles of a specified size. Recognize right triangles as a category, and identify
right triangles.

Classifying plane + classify plane shapes by the nature and number of sides,

1 Classifying plane shapes

by their spatial features angles, and symmetry;- including parallel/perpendicular

sides, right, obtuse, acute angles

shapes by their
spatial features

+ identify and name right, equilateral, isosceles, and

Classifying scalene triangles
2D figures ARy « compare and describe features of the sides and angles of
Aessiyi g Classifying triangles by |p L | d scal iangl &
triangles by their 1 >0 equilateral, isosceles, and scalene triangles
id d | their sides and angles . o i )
sldesiandangies « identify right triangles as well as scalene or isosceles

+ explore, by measurement, side and angle properties of
equilateral, isosceles, and scalene triangles

4.G.A.3 Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the

figure can be folded along the line into matching parts. Identify line-symmetric figures and draw lines of
symmetry.

+ define the line of symmetry of a two-dimensional shape
as a line across which the shape can be folded into 2
Recognizing line matching parts
symmetry of shapes ¢ identify a line of symmetry in two-dimensional shapes
+ sort two-dimensional shapes according to whether they
are symmetrical or not

Lines of Lines of * recognize that some designs and shapes may have more
symmetry  symmetry than 1 line of symmetry
S + identify and draw all lines of symmetry on designs and
Drawing lines of shapes

2 symmetry on given

designs and shapes * determine the total number of lines of symmetry on

designs and shapes

« determine whether or not a given line through designs
and shapes is a line of symmetry
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Graph points on the coordinate plane to solve real-world and mathematical problems.
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5.G.A.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the O on each line and a given point in the
plane located by using an ordered pair of numbers, called its coordinates. Understand that the first number
indicates how far to travel from the origin in the direction of one axis, and the second nhumber indicates how
far to travel in the direction of the second axis, with the convention that the names of the two axes and the
coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

* recognize that the coordinate plane consists of a horizontal axis
(x-axis) and a vertical axis (y-axis), creating 4 quadrants

1 Introducing the * recognize that the horizontal axis and the vertical axis meet at
) o coordinate plane right angles
Introducing Introducing in . . . . . o
the coordinate  the coordinate + identify the point of intersection of the 2 axes as the origin,
plane plane having coordinates (0, 0)

Using the )
coordinate planein  * recognize that the axes are labeled x and y

thﬁ‘ firstquadrant  « |ocate and plot points on a coordinate plane
only

5.G.A.2 Represent real world and mathematical problems by graphing points in the first quadrant of the

coordinate plane, and interpret coordinate values of points in the context of the situation.

Representing and

solving problems * represent real-world and mathematical problems by graphing

Graphinginthe = Graphingin the 1 using coordinates points in the first quadrant of the coordinate plane
first quadrant first quadrant in the first ) ] ) ) )
quadrant of the + interpret coordinate values in the context of the situation

coordinate plane

Classify two-dimensional figures into categories based on their properties.

Learning
o | [ e oot

5.G.B.3 Understand that attributes belonging to a category of two-dimensional figures also belong to all
subcategories of that category.

Sorting plane shapes ~ * sortagroup of plane shapes by their spatial features

by their spatial « identify how a group of plane shapes has been sorted/
features classified

Attributes of 2D  Sorting plane 1
figures shapes

5.G.B.4 Classify two-dimensional figures in a hierarchy based on properties.

+ classify two-dimensional figures in a hierarchy based on

Classifying 2D Classifying two- properties
figuresina 1 dimensional figures ) . ) . .
hierarchy in a hierarchy * interpret a hierarchy diagram of two-dimensional shapes and
their properties
Classifying + classify two-dimensional figures in a hierarchy based on
2D figures, .
; properties

properties Classifyin i i ; i ;

Classifying ying * interpret a hierarchy diagram of two-dimensional shapes and

1 quadrilaterals using a

i ; heir properti
variety of strategies their properties

+ use Venn diagrams to record classifications

quadrilaterals

interpret classifications represented using Venn diagrams
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Solve real-world and mathematical problems involving area, surface area, and volume.
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6.G.Al Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into
rectangles or decomposing into triangles and other shapes; apply these techniques in the context of solving
real-world and mathematical problems.

Area:
triangles and
quadrilaterals

Finding the
area of aright
triangle, no
formula

Finding the
areaof a
triangle

Investigating
the area

of special
quadrilaterals

Real-

world area
problems:
special
quadrilaterals

Calculating area of a right triangle
without a formula (metric and
customary units)

Calculating area of any triangle (metric
and customary units)

Solving real-life problems involving
calculating the area of triangles
(metric and customary units)

Investigating the area of a rhombus
using rectangles (metric and
customary units)

Investigating the area of a
parallelogram using rectangles (metric
and customary units)

Investigating the area of a trapezoid
using rectangles (metric and
customary units)

Solving real-life problems involving
calculating the area of parallelograms
(metric and customary units)

Solving real-life problems involving
calculating the area of kites (metric
and customary units)

Solving real-life problems involving
calculating the area of trapezoids
(metric and customary units)

calculate the area of right triangles using the
relationship that the area is half the area of a
rectangle with the same base and perpendicular
height (metric and customary units)

calculate the area of right triangles where all 3
side lengths are given, using the relationship that
the area is half the area of a rectangle with the
same base and perpendicular height (metric and
customary units)

calculate the area of triangles where more
dimensions than are necessary are given, using
the relationship that the area is half the area of a
rectangle with the same base and perpendicular
height (metric and customary units)

+ solve real-life problems involving calculating the

area of triangles (metric and customary units)

* investigate the area of a rhombus using

rectangles (metric and customary units)

* investigate the area of a parallelogram using

rectangles (metric and customary units)

* investigate the area of a trapezoid using

rectangles (metric and customary units)

solve real-life problems involving calculating the
area of parallelograms (metric and customary
units)

+ solve real-life problems involving calculating the

area of kites (metric and customary units)

+ solve real-life problems involving calculating the

area of trapezoids (metric and customary units)

6.G.A.2 Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes
of the appropriate unit fraction edge lengths, and show that the volume is the same as would be found by

multiplying the edge lengths of the prism. Apply the formulas V=1 w h and V = b h to find volumes of right
rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problem:s.

Volume:
rectangular
prisms,
formula

Volume:
rectangular
prisms,
fraction edge
lengths

Using the formulas V =1xw x h and
V = b xh to find volumes of right
rectangular prisms with fractional
edge lengths in the context of
solving real-world and mathematical
problems (metric and customary
units)

use the formulasV=IxwxhandV=bxhto
find volumes of right rectangular prisms with
fractional edge lengths in the context of solving
real-world and mathematical problems (metric
and customary units)
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6.G.A.3 Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the
length of a side joining points with the same first coordinate or the same second coordinate. Apply these
techniques in the context of solving real-world and mathematical problems.

ﬁ”]oé)r/]%ons Ecr)?)\//ég]r%s in Drawing polygons in the coordinate | , draw polygons in the coordinate plane given
. . 1 plane given coordinates for the . .

coordinate the coordinate vertices coordinates for the vertices

plane plane

6.G.A .4 Represent three-dimensional figures using nets made up of rectangles and triangles, and use the

nets to find the surface area of these figures. Apply these techniques in the context of solving real-world and
mathematical problems.

+ examine a diagram to determine whether itis oris
not the net of a closed three-dimensional object

explain why a given net will not form a closed
three-dimensional object

visualize and sketch nets for given three-

. ) ) dimensional objects
Connecting three-dimensional . . .
objects with their nets recognize whether a diagram is a net of a

Connecting 3D particular three-dimensional object

?rl;)jgcts ‘tNith 1 « visualize and name prisms and pyramids, given
eirnets diagrams of their nets
Surface area . '

+ select the correct diagram of a net for a given
three-dimensional object (include other regular
polyhedrons)

lanr:/c?f’gcgf;mg% T;‘f;r?stfnosﬂ f\uobr(cejser * investigate the nets of cubes and rectangular
to deduce formulae for calculating frrls_ms |nforderto deduce formulae for calculating
their surface areas eirsurtace areas

Calculating the Developing the method of + determine, through investigation using a variety

surface area calculating surface areas of
of rectangular rectangular prisms (metric and
prisms customary units)

of tools, the surface area of rectangular prisms
(metric and customary units)
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7.G.A.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths and
areas from a scale drawing and reproducing a scale drawing at a different scale.

+ create scale drawings from a given diagram and use to
find a missing length (customary and metric)

+ create scale drawings from a given diagram and use

Creating scale drawings
(customary and metric)

Scale Scale to find a missing length in a diagram with cardinal
drawings drawings compass directions (customary and metric)
Solving problems using + solve problems using scale drawings of geometric
2 scale drawings (customary figures including actual lengths from a scale drawing
and metric) (customary and metric)

7.G.A.2 Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given

conditions. Focus on constructing triangles from three measures of angles or sides, noticing when the
conditions determine a unique triangle, more than one triangle, or no triangle.

Verifying the Triangle

ITr::aac?ng;(Iaity 1 Inequality_ theorem using « verify the.TriangIe Inequality theorem using
Theorem constructions and apply the constructions and apply the theorem to solve problems
theorem to solve problems
Constructing + construct triangles from 3 measures of angles or sides,
triangles Constructing noticing when the conditions determine a unique
triangles 1 Constructing triangles with triangle, more than 1 triangle, or no triangle
with given given conditions « identify, through investigation, the minimum side and
conditions angle information needed to describe a unique triangle,

e.g., side-side-side, side-angle-side, angle-angle-side

7.G.A.3 Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane

sections of right rectangular prisms and right rectangular pyramids.

Cross CDr%sscSrlblng gﬁgr:?ilgﬁ;lhf? tUV\rlgs that + describe the two-dimensional figures that result from
sections of sections of 1 result from slifin three- slicing three-dimensional figures, i.e., plane sections of
3D figures 3D figures dimensional figu?es right rectangular prisms and right rectangular pyramids

Solve real-life and mathematical problems involving angle measure, area, surface area, and
volume.

Learning
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7.G.B.4 Know the formulas for the area and circumference of a circle and use them to solve problems; give an
informal derivation of the relationship between the circumference and area of a circle.

inding th £ circl ) «+ apply the formula to find the areas of circles
Finding the area of acircle using  giyen the radius (customary and metric)

1 the formula (customary and ) )
Finding the metric) + apply the formula to find the areas of circles
_ alrr:aalg§a circle given the diameter (customary and metric)
ircles: . .
area and Solving real-life problems + solve real-life problems involving calculating the

2 involving calculating the area of

circumference . :
circles (customary and metric)

area of circles (customary and metric)

Eilpcci:pngfé?:nce 1 g;nslc?rilt:ﬁscilriéuaﬂgiﬁﬂlc: + find the circumference of a circle using a formula
of a circle (customary and metric) (customary and metric)
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7.G.B.5 Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem

to write and solve simple equations for an unknown angle in a figure.

Supplementary
angles

Complementary
angles

Using
angle facts
to solve
problems

Adjacent angles

Vertical angles

Investigating and defining
supplementary angles

Calculating consecutive
interior angles

Determining the
missing angle of a
figure using facts about
supplementary angles

Investigating and defining
complementary angles

Calculating
complementary angles

Determining the
missing angle of a
figure using facts about
complementary angles

Applying geometric
reasoning for adjacent
angle relationships

Determining the missing
angle of a figure using
facts about adjacent
angles

Exploring vertical angles

Determining the missing
angle of a figure using
facts about vertical angles

+ investigate, with and without digital technology, adjacent

angles that form a straight angle and establish that they add
to 180°

define supplementary angles and identify them in diagrams

calculate the size of an unknown angle in a diagram and
explain how this is done (using consecutive interior angles)

determine the missing angle of a figure such as a triangle or
parallelogram using properties of supplementary angles

investigate, with and without digital technology, adjacent
angles that form a right angle and establish that they add to
90°

define complementary angles and identify them in diagrams

calculate the size of an unknown angle in a diagram and
explain how this is done (using complementary angles)

determine the missing angle of a figure such as a triangle or
parallelogram using properties of complementary angles

apply theorems of complementary angles, supplementary
angles, vertical angles and adjacent angles, calculating
unknown angles

apply theorems for adjacent angles represented by variables
in multi-step problems, writing equations to solve for an
unknown angle, checking the reasonableness of the answer
apply theorems of complementary angles, supplementary
angles, vertical angles, and adjacent angles in multi-step
problems, calculating unknown angles and stating all
relationships used

determine the missing angle of a figure such as a triangle or
parallelogram using properties of adjacent angles

explore the relationship between angles formed when 2
straight lines intersect and identify these as 'vertical angles'

use the equality of vertical angles to find the size of
unknown angles in diagrams

use the equality of vertical angles to find the size of
unknown angles represented by variables in diagrams

determine the missing angle of a figure such as a triangle or
parallelogram using properties of vertical angles
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7.G.B.6 Solve real-world and mathematical problems involving area, volume and surface area of two- and

three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.

Area: polygons

Area,
volume
and
surface
area

Volume: right
prisms

Surface area:
rectangular
and triangular
prisms

Applying the formula
for the area of a triangle
(customary and metric)

Using the formula for the
area of a parallelogram
(customary and metric)

Using the formula for the
area of a trapezoid

Finding the area of a
rhombus using the
formula (customary and
metric)

Finding the area of a
kite using the formula
(customary and metric)

Solving real-life problems
involving calculating

the area of polygons
(customary and metric)

Finding the volume of
a cube using a formula
(customary and metric)

Solving a variety of
practical problems
involving the volume of
right prisms (customary
and metric)

Finding the surface area
of rectangular prisms
(customary and metric)

Finding the surface area
of triangular prisms
(customary and metric)

use and apply the formula for the area of a triangle
(customary and metric)

apply the formula to find the area of parallelograms in
different orientations (customary and metric)

apply the formula to find the area of trapezoids of different
orientations and shapes (customary and metric)

apply the formula to find the area of rhombuses in different
orientations

apply the formula to find the area of kites in different
orientations

solve real-life problems involving calculating the area of
polygons (customary and metric)

find the volume of a cube using a formula given its length,
width, or height (customary and metric)

find the length of a cube given its volume (customary and
metric)

solve a variety of practical problems involving the volume of
right prisms (customary and metric)

find the surface area of rectangular prisms given the side
lengths (customary and metric)

find the surface area of rectangular prisms in real-world
situations (customary and metric)

calculate the surface area of a triangular prism given the
area of the triangular cross section, the side lengths of the
triangle and the height of the prism (customary and metric)

calculate the surface area of a triangular prism given the
height and base length of the triangle cross section and the
height of the prism (customary and metric)

solve real-life problems involving the surface area
calculation of triangular prisms (customary and metric)
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8.G.A1 Verify experimentally the properties of rotations, reflections, and translations.

Translating
points on the
coordinate
plane

Reflecting
points across
the x- or y-axis

Introducing rigid
transformations

Rotating points
about the origin

8.C.A1.A Lines are taken to

Plotting transformations of
points on the coordinate plane

Plotting and stating the
coordinates of the image of

a given point on a coordinate
plane resulting from reflection
in either the x-axis or y-axis

Plotting and stating the
coordinates of the image of
a given point on a coordinate
plane resulting from rotation
of multiples of 90° about the
origin

Plotting points rotated about

the origin

Understanding transformation
terminology

plot and state the coordinates of the image of a
point on the coordinate plane resulting from 1 or
more translations

plot and state the coordinates of the image of a
given point on the coordinate plane resulting from
reflection in either the x-axis or y-axis

investigate and describe the relationship between
the coordinates of P and P' following a reflection in
the x- or y-axis

plot and state the coordinates of the image of a
given point on a coordinate plane resulting from a
rotation of 90° about the origin

plot and state the coordinates of the image of a
given point on the coordinate plane resulting from a
rotation of 180° about the origin

investigate and describe the relationship between
the coordinates of P and P' following a rotation of
180° about the origin

plot and state the coordinates of the image of a
given point on the coordinate plane resulting from a
rotation of 270° about the origin

plot and state the coordinates of the image of a
given point on the coordinate plane resulting from
a rotation about the origin using multiples of 90° in
either direction (clockwise or counterclockwise)

understand and identify that the original shape and
position is referred to as the ‘object’ or ‘preimage’
and the shapes and position of the translated object
is referred to as the ‘image’

lines, and line segments to line segments of the same length.

Preserved Preserved
properties: properties:
length length

Identifying the length of a
line or line segment after
a translation, reflection, or
rotation

identify the length of a line or line segment after a
translation, reflection, or rotation

8.G.A1.B Angles are taken to angles of the same measure.

Preserved Preserved
properties: properties:
angles angles

Identifying the measure of
an angle after a translation,
reflection, or rotation

+ identify the measure of an angle after a translation,

reflection, or rotation

Preserved Preserved
properties: properties:
parallel lines parallel lines

Identifying parallel lines after
a translation, reflection, or
rotation

8.G.A1.C Parallel lines are taken to parallel lines.

identify parallel lines after a translation, reflection,
or rotation
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8.G.A.2 Understand that a two-dimensional figure is congruent to another if the second can be obtained
from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a
sequence that exhibits the congruence between them.
Exploring combinations of
transformations on a given
figure (including reflection in
theliney =x)

8.G.A.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures

+ explore and describe different combinations of
transformations that produce the same image of a
given figure (including reflection in the line y = x)

Congruency:
rigid 1
transformations

Congruency: rigid
transformations

using coordinates.

describe the effects of dilation on two-dimensional
figures using coordinates

+ determine the figure’s new position on the
coordinate plane given a particular dilation

Exploring the effects of
1 dilation on two-dimensional
figures using coordinates

Dilations,
coordinates

Exploring the effects describe the effects of translations on two-

Translations, ] of translations on two- dimensional figures using coordinates
coordinates dimensional figures using « determine the figure’s new position on the
coordinates coordinate plane given a particular translation
Exploring the effects + describe the effects of rotations on two-dimensional
Rotations, 1 of rotations on two- figures using coordinates
coordinates dimensional figures using « determine the figure’s new position on the
Transformations, coordinates coordinate plane given a particular rotation
coordinates Describing the effects + describe the effects of reflection on two-
Reflections, 1 of reflection on two- dimensional figures using coordinates
coordinates dimensional figures using « determine the figure’s new position on the
coordinates coordinate plane given a particular reflection
Exploring the effects + describe the effects following a combination of
following a combination dilation, translation, rotation or reflection on two-
of dilation, translation, dimensional figures using coordinates
Sequences of rotation or reflection ontwo- -+ determine the figure’s new position on the
transformations 1 dimensional figures using coordinate plane given a particular combination of
coordinates dilation, translation, rotation, or reflection

introduce the definition of similarity
introduce the symbol for similarity

8.G.A.4 Understand that a two-dimensional figure is similar to another if the second can be obtained from

Introducing similarity

the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional
figures, describe a sequence that exhibits the similarity between them.

Describing a sequence

that exhibits the similarity « describe a sequence that exhibits the similarity
between them, given two between them, given two similar two-dimensional
Similarity: Similarity: ] similar two-dimensional figures
transformations  transformations figures
Calculating interior angle + explore through measurement the sum of interior
sum of a triangle angles of a triangle
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8.G.A5 Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about
the angles created when parallel lines are cut by a transversal, and the angle-angle criterion for similarity of
triangles.

Triangles
and angle
relationships

Angle sum
theorem

Exterior angle
theorem

Angle
relationships:
parallel lines,
transversal

Using scale to
analyze similar
triangles

Identifying
similar triangles

Calculating interior
angle sum of a triangle

Defining that the
exterior angle of a
triangle is formed by
extending 1 side of the
triangle beyond the
vertex

Calculating the exterior
angle of a triangle

Exploring special pairs
of angles on parallel
lines

Using scale to analyze
similar triangles

Identifying similar
triangles without
coordinate grids

calculate an unknown angle represented by a variable
within a triangle, given the other 2 angles

define that the exterior angle of a triangle is formed by
extending 1 side of the triangle beyond the vertex

explore, through measurement, the relationship between
the exterior angle of a triangle and the sum of the
opposite 2 interior angles

calculate an unknown angle represented by a variable
using the relationship between the exterior angle of a
triangle and the sum of the opposite interior angles

define, identify and draw transversals on sets of 2 or
more parallel lines

explore, through measurement, the relationships
between pairs of angles formed when a transversal is
drawn on a pair of parallel lines

define and identify pairs of equal corresponding angles
when 2 or more parallel lines are cut by a transversal

define and identify pairs of equal alternate angles when 2
or more parallel lines are cut by a transversal

define and identify pairs of supplementary cointerior
angles when 2 or more parallel lines are cut by a
transversal

find the missing side on triangle given its similar figure
and scale factor

find the missing angle on triangle given its similar figure
and scale factor

prove 2 triangles are similar and then find the scale factor

identify which of a set of given triangles are similar
without coordinate grids
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8.G.B.6 Explain a proof of the Pythagorean Theorem and its converse.

Identifying the
hypotenuse,
right triangles

The Pythagorean

Theorem and its

converse
Identifying
right triangles,
Pythagorean
Theorem

Identifying the hypotenuse
as the longest side in any
right triangle and also as
the side opposite the right
angle

Explaining a proof of the
Pythagorean Theorem and
its converse

Identifying a Pythagorean
triple as a setof 3
numbers that satisfy the
Pythagorean Theorem

identify the hypotenuse as the longest side in any
right triangle and also as the side opposite the right
angle

describe how to identify the hypotenuse in a right
triangle using either the fact that it is the longest side
or the side opposite the right angle

explain a proof of the Pythagorean Theorem and its
converse

identify a Pythagorean triple as a set of 3 numbers
that satisfy the Pythagorean Theorem

establish new Pythagorean triples by starting with
another

identify that when each term of a Pythagorean triple
is multiplied/divided by a constant, the resulted 3
figures also form a Pythagorean triple

8.G.B.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world

and mathematical problems in two and three dimensions.

Pythagorean
Theorem:
missing short
side

Pythagorean
Theorem:
missing
hypotenuse

Applying the
Pythagorean
Theorem

Pythagorean
Theorem:
missing side

Finding the length of an
unknown side (shorter
sides only) using the
Pythagorean Theorem

Finding the length of an
unknown side (shorter
sides only) using the
Pythagorean Theorem,
rounding answers

Finding the length

of an unknown side
(hypotenuse only) using the
Pythagorean Theorem

Finding the length

of an unknown side
(hypotenuse only) using
the Pythagorean Theorem,
rounding answers

Finding the length of an
unknown side (shorter side
and hypotenuse) using the
Pythagorean Theorem

Finding the length of an
unknown side (shorter side
and hypotenuse) using the
Pythagorean Theorem,
rounding answers

find the length of an unknown side (shorter sides only)
using the Pythagorean Theorem

find the length of an unknown side (shorter sides only)
using the Pythagorean Theorem, rounding answers

find the length of an unknown side (hypotenuse only)
using the Pythagorean Theorem

find the length of an unknown side (hypotenuse only)
using the Pythagorean Theorem, rounding answers

find the length of an unknown side (shorter side and
hypotenuse) using the Pythagorean Theorem

find the length of an unknown side (shorter side
and hypotenuse) using the Pythagorean Theorem,
rounding answers
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8.G.B.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world
and mathematical problems in two and three dimensions.

Solving a variety of problems
involving unknown lengths in two-
dimensional figures that contain

+ solve a variety of problems involving unknown
lengths in two-dimensional figures that contain

Applying the Pythagorean right triangles within them right triangles within them

Pythagorean Theoremin Solvi . £ orobl

Theorem 2D and 3D in?/g:\?ﬁ]a \lﬁrllitgvx?n ’IDerr? tﬁgniz three. * Solveavariety of problems involving unknown
2 & & lengths in three-dimensional figures that

dimensional figures that contain

right triangles within them contain right triangles within them

8.G.B.8 Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.

Using the Pythagorean Theorem + use the Pythagorean Theorem to find the
Finding the 1 to find the distance between two distance between two coordinates on a
Distance between distance coordinates on a coordinate plane coordinate plane
two points between two Using the distance formula to « use the distance formula to find the distance
points 2 find the distance between two between two coordinates on a coordinate
coordinates on a coordinate plane plane

Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.

Learning
B e e

8.G.C.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world
and mathematical problems.

+ find the volume of a cone given the area of the circle cross-section and
perpendicular height in the same units

+ find the volume of a cone given the area of the circle cross-section and
perpendicular height in different units

+ find the height or area of the circle cross section for a cone given the
volume in the same units

+ find the height or area of the circle cross section for a cone given the
Volume: volume in different units

cczolrifg'ers Volume: 1 %S%?fdt?ﬁef%ﬁﬂi + find the volume of cones, given their perpendicular heights and radius/
a)rlwd cones of a cone diameter of their circular cross sections all in the same units.

spheres + find the volume of cones, given their perpendicular heights and radius/
diameter of their circular cross sections all in different units

« find the radius, diameter or height of cones, given their volume all in the
same units

« find the radius, diameter or height of cones, given their volume all in
different units

+ use the formula for the volume of a cone given the cone's dimensions with
the answer given in exact form or to a given number of decimal places
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8.G.C.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world

Volume:
cones

Volume: cones,  \olume:
cylindersand  cylinders
sphere

Volume:
spheres

and mathematical problems.

Solving a variety of practical
problems involving the
volume of cones

Modeling the relationship
between the volume of a
cylinder and a cone having
both congruent bases and
heights and connecting that
relationship to the formulae

Using the formula to find
the volumes of cylinders

Finding the volume of

right cylinders, given their
perpendicular heights and
radius/diameter of their
circular cross sections all in
the same units

Finding the height or area
of the circle cross section
for a right cylinder given the
volume in the same units

Finding the radius, diameter
or height of right cylinders,
given their volume all in the
same units

Solving a variety of practical
problems involving the
volume of cylinders

Using the formula to find
the volume of spheres

Solving a variety of practical
problems involving the
volume of spheres

+ solve a variety of practical problems involving the volume of

cones

model the relationship between the volume of a cylinder
and a cone having both congruent bases and heights and
connect that relationship to the formulae

find the volume of a right cylinder given the area of the
circle cross section and perpendicular height in the same
units

find the volume of a right cylinder given the area of the
circle cross section and perpendicular height in different
units

find the volume of right cylinders, given their perpendicular
heights and radius/diameter of their circular cross sections
all in the same units

find the volume of right cylinders, given their perpendicular
heights and radius/diameter of their circular cross-sections
all in different units

find the height or area of the circle cross section for a right
cylinder given the volume in the same units

find the height or area of the circle cross section for a right
cylinder given the volume in different units

find the radius, diameter or height of right cylinders, given
their volume all in the same units

find the radius, diameter or height of right cylinders, given
their volume all in different units

solve a variety of practical problems involving the volume of
cylinders

use the formula for the volume of a sphere given the
spheres radius

find the radius of a sphere given its volume

use the formula for the volume of a sphere given the
spheres dimensions with answer given in exact formorto a
given number of decimal places

solve a variety of practical problems involving the volume of
spheres including related problems such as half of spheres

84



NWEA alignment

RIT SCORE BAND 218 - 221

Understanding Practice and Fluency (UPF)

Ratios & Proportional Relationships

Understand ratio concepts and use ratio reasoning to solve problems.

Learning
o | G [fome o

6.RP.A.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two

quantities.
+ define ratios
understand the symbol

1 Defining ratios
- Identifying why the
Defining, 2 ratio a:b is different
Introductionto  understanding to the ratio b:a
ratios and writing : .
ratios Representing ratios

between quantities
3 found in real-life

contexts, using

concrete materials

+ identify why the ratio a:b is different to the ratio b:a

+ finding missing values in tables

* represent ratios found in real-life contexts, using concrete
materials

* write ratios using the : symbol

6.RP.A.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0, and use rate language

in the context of a ratio relationship.

Understanding
that a rate, in
simplest form, is
the comparison of
an amount per unit

Understanding
value of another

unit rates
and making
comparisons

Introduction to
unit rate

Introducing rates
(customary units)

+ understand that a rate, in simplest form, is the comparison of
an amount per unit value of another

+ understand that a rate, in simplest form, is the comparison of
an amount per unit value of another

« understand and describe rates as 1 value in units per another
value in different units, e.g., 25 mi. every hour is described as
25 miles per hour

6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about

tables of equivalent ratios, tape diagrams, double number line diagrams, or equations.

Solving ratio and rate problems

6.RP.A.3.A Make tables of equivalent ratios relating quantities with whole-number measurements, find

missing values in the tables, and plot the pairs of values on the coordinate plane. Use tables to compare ratios.

Creating tables of
equivalent ratios

Finding missing

Creating tables >
of equivalent 2 x::a:z in a table of
ratios

Ratio tables Comparing ratios
3 using a table of
values
Plotting Plotting pairs of
coordinates 1 values from ratio
from ratio tables on the
tables coordinate plane

+ make tables of equivalent ratios relating quantities

+ find missing values in tables

« compare ratios using a table of values

+ plot pairs of values from ratio tables on the coordinate plane
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6.RP.A.3.B Solve unit rate problems including those involving unit pricing and constant speed.

Solving unit Determining an ) . : . . )
rate problems amount for agiven * determine an amount for a given time period given a unit rate

for given time time period given  + determine an amount for a given time period given a rate

Solving unit periods arate
rate problems  solying unit Solving unit rate
rate problems problems involving . . . L
involving unit 1 unit pricing (U.S. solve unit rate problems involving unit pricing (U.S. currency)

pricing currency)

6.RP.A.3.C Find a percent of a quantity as a rate per 100; solve problems involving finding the whole, given a

part and the percent.

Expressing rates 1 E;;rﬁ);gfgi?t%os as 3 + find a percent of a quantity as a rate per 100, e.g., 30% of a
as a percent percentage quantity means 30/100 times the quantity
Percent of a : Solving problems
quantity Sieleiny ez involvﬁwg finding - P :
problems: 1 the whole, given + solve problems involving finding the whole, given a part and
:‘l:/r;]%llrégthe apartand the the percent
percent
6.RP.A3.D Use ratio reasoning to convert measurement units; manipulate and transform units
appropriately when multiplying or dividing quantities.
. Converting
Converting rcnoerlxvs?_lr:érr]r% ant between
measurements | ool 1 customary units + convert between customary units of measurement using ratios
using ratios - g of measurement
using ratios
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The Number System

Apply and extend previous understandings of multiplication and division to divide fractions

by fractions.

Learning
Journey

o e

6.NS.A.1 Interpret and compute quotients of fractions, and solve word problems involving division of fractions

Dividing
fractions

Dividing a
fraction by a
positive integer

Dividing a
positive integer
by a fraction

Dividing a
fraction by a
fraction

Dividing
fractions and
mixed numbers

by fractions.

Dividing a unit fraction by a
positive integer

Dividing a proper fraction by a
positive integer

Dividing an improper fraction by
a positive integer

Dividing a mixed number by a
positive integer

Dividing a positive integer by a
proper fraction

Dividing a positive integer by an
improper fraction

Dividing a positive integer by a
mixed number

Dividing a proper fraction by a
proper fraction

Dividing improper fractions by
proper fractions and vice versa

Dividing an improper fraction by
an improper fraction

Dividing mixed numbers by
proper fractions and vice versa

Dividing an improper fraction by
a mixed number and vice versa

Understanding and
demonstrating that dividing a
number by a fraction is the same
as multiplying by its reciprocal

Dividing a mixed number by a
mixed number

divide unit fractions by whole numbers, e.g., 1/3
+2=1/6

divide a non-unit proper fraction by a whole
number (where the divisor is a factor of the
numerator). Use diagrams for support

divide a non-unit proper fraction by any whole
number

divide an improper fraction by a positive integer
divide a mixed number by a positive integer

divide a positive integer by a proper fraction

divide a positive integer by an improper fraction
and mixed number

divide a positive integer by a mixed number

divide a proper fraction by a proper fraction
divide improper fractions by proper fractions and
vice versa

divide an improper fraction by an improper
fraction

divide mixed numbers by proper fractions and
vice versa

divide an improper fraction by a mixed number
and vice versa

understand that dividing by a fraction is equal to
multiplying by its reciprocal

divide a mixed number by a mixed number

87



NWEA alignment

RIT SCORE BAND 218 - 221
Understanding Practice and Fluency (UPF)

The Number System
Apply and extend previous understandings of multiplication and division to divide fractions
by fractions.

Learning
s | sl

6.NS.A.1 Interpret and compute quotients of fractions, and solve word problems involving division of fractions
by fractions.

Understanding and
demonstrating that

Multiplying by 1 dividing a number by + demonstrate that dividing by a fraction is equal to
the reciprocal a fraction is the same multiplying by its reciprocal
Dividing as multiplying by its
fractions reciprocal
Solving word )
problems: 1 isn?/lg;c%‘ggirﬂsr?g%bg?ms + solve word problems involving division of fractions by
?rlglcstligﬂsf fractions by fractions fractions

Compute fluently with multi-digit numbers and find common factors and multiples.

Learning
o | [ e oo

6.NS.B.2 Fluently divide multi-digit numbers using the standard algorithm.

Dividing up to a 4-digit

Divide 4-digit N
by 2-digit 1 gnﬁggfzgﬁa tzf:nglﬂgndard + apply the standard algorithm to divide up to a 4-digit
numbers, no algorithm ngo remainders or number by a 2-digit number
remainder Y
zeros in the answer
o .- Dividing up to a 4-digit
Divide 4-digit N
Dividing multi. | BY 2-digit gn?;grezgﬁa tzr_lce“g'lgndard « apply the standard algorithm to divide up to a 4-digit
digit nugmbers numbers, 1 algorithm v%ith remainders number by a 2-digit number, with remainders and
. ' with I . without zeros in the answer
algorithm remainders but without zeros in

answers
Dividing up to a 4-digit
- - ber by a 2-digit : e -
Divide 4-digit num p + apply the standard algorithm to divide up to a 4-digit
by 2-digit 1 divisor using the standard number by a 2-digit number, with and without

algorithm, with and without . )
numbers remainders and zeros in remainders and zeros in the answer

answers
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The Number System

Compute fluently with multi-digit numbers and find common factors and multiples.

Learning
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6.NS.B.3 Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for

Operations
with multi-digit
decimals

Adding
decimals using
the standard
algorithm

Subtracting
decimals using
the standard
algorithm

Multiplying
decimals using
the standard
algorithm
Dividing
decimals using
the standard
algorithm

Word problems:

adding and
subtracting
decimals

Word problems:

multiplying
and dividing
decimals

each operation.

Adding decimals
using standard
algorithm

Subtracting
decimals using
standard algorithm

Multiplying
decimals using
written method

Dividing decimals
using standard
algorithm

Adding and
subtracting
decimal word
problems involving
comparison

Solving decimal
word problems
involving
multiplying and
dividing

* use a standard algorithm to add decimals with the same

number of decimal places

use a standard algorithm to add decimals with a different
number of decimal places

use estimation and rounding to check the reasonableness of
answers when adding decimals

use a standard algorithm to subtract decimals with the same
number of decimal places

use a standard algorithm to subtract decimals with a different
number of decimal places

use estimation and rounding to check the reasonableness of
answers when subtracting decimals

multiply decimals up to thousandths using a standard
algorithm

divide decimals up to thousandths using a standard algorithm

add decimal word problems involving comparison
subtract decimal word problems involving comparison

solve decimal word problems involving multiplying
solve decimal word problems involving dividing

6.NS.B.4 Find the greatest common factor of two whole numbers less than or equal to 100 and the least
common multiple of two whole humbers less than or equal to 12. Use the distributive property to express a

sum of two whole numbers 1-100 with a common factor as a multiple of a sum of two whole numbers with no
common factor.

GCFand LCM

Greatest
common factor

Least common
multiple

Finding the
greatest common
factor using a list

Finding greatest
common factor
from prime factors
(no exponents)

Finding the least
common multiple
of 2whole
numbers less than
or equal to 12

+ find the greatest common factor using a list

+ determine the greatest common factor of 2 whole numbers

using their prime factorizations (no exponents)

+ find the least common multiple of 2 whole numbers less than

or equal to 12
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The Number System

Compute fluently with multi-digit numbers and find common factors and multiples.

Learning
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6.NS.B.4 Find the greatest common factor of two whole numbers less than or equal to 100 and the least

common multiple of two whole numbers less than or equal to 12. Use the distributive property to express a
sum of two whole humbers 1-100 with a common factor as a multiple of a sum of two whole numbers with no
common factor.

i . + solve problems using knowledge of factors and multiples, e.g.,
solving W(_)rd Solving problems ' P g g P &
problems: 1 Using factors and There are 48 people at a party. In how many ways can you
factors and & set up the tables and chairs, so that each table seats the same

. Itipl
multiples muttpies number of people and there are no empty chairs?'
GCF and LCM Using the
distributive
Factoring using property to express PR
the distributive ] 5 sum of 2 whole use th dlitqlggtlv.tehproperty to ?xptress a sum of 2 whole
property numbers 1-100 numbers 1-100 with a common factor
with a common
factor

Apply and extend previous understandings of numbers to the system of rational numbers.

Learning
o |G [ e oo

6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having

opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, credits/
debits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-
world contexts, explaining the meaning of O in each situation.
* recognize the location of negative whole numbers in relation to
zero and place them on a number line
+ use the term 'integers' to describe positive and negative whole
numbers and zero

it Investigating 1 Investigating integers
ﬁgsg't\i’\feand and gatng INtes * investigate negative whole numbers and the number patterns
nu%nbers interpreting created when counting backwards on a calculator
integers * recognize that negative whole numbers can result from

subtraction

Interpreting integers

in context use a model to interpret intervals across zero (in context)
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The Number System

Apply and extend previous understandings of numbers to the system of rational numbers.

Learning
R A

6.NS.C.6 Understand a rational number as a point on the number line. Extend number line diagrams and
coordinate axes familiar from previous grades to represent points on the line and in the plane with negative
number coordinates.

Introducing rational numbers

6.NS.C.6.A Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number
line; recognize that the opposite of the opposite of a number is the number itself, e.g., -(-3) =3, and that O is its

own opposite.

Opposites on Opposites on
the number line the number line

Recognizing the +3 and -3 are

‘opposites’ located the same
distance away from 0 on the

number line

* recognize the +3 and -3 are ‘opposites’ located the

same distance away from 0 on the number line

6.NS.C.6.B Understand signs of numbers in ordered pairs as indicating locations in quadrants of the
coordinate plane; recognize that when two ordered pairs differ only by signs, the locations of the points are

related by reflections across one or both axes.

Graphing
coordinates in
the 4 quadrants
Graphing in the
4 quadrants
Graphing

coordinates
across the x-
and y-axis

Locating points on the
coordinate plane

Recognizing that when 2
ordered pairs differ only by
signs, the locations of the
points are reflections across
1 or both axes

+ plot and label points, given coordinates, in all 4
quadrants of the coordinate plane

+ identify and label each quadrant on a coordinate
plane

+ plot a sequence of coordinates to create a picture

+ identify and record the coordinates of given points in

all 4 quadrants of the coordinate plane

recognize that the order of coordinates is important

when locating points on the coordinate plane, e.g., (2,

3)is a location different from (3, 2)

+ recognize that when 2 ordered pairs differ only by
signs, the locations of the points are reflections across
1 or both axes

6.NS.C.6.C Find and position integers and other rational numbers on a horizontal or vertical number line

diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

Placing rational
numbers on the

number line

Graphing

rational

numbers Graphing
rational
numbers on
the coordinate
plane

Placing integers on a number
line

Finding and placing rational
numbers on a horizontal or
vertical number line diagram

Plotting coordinates on the
coordinate plane (not whole
numbers)

* place integers on a number line

+ find and place rational numbers on a horizontal or
vertical number line diagram

+ plot and label points on the coordinate plane, given
coordinates, including those with coordinates that are
not whole numbers

+ identify and record the coordinates of given points
on the coordinate plane, including those with
coordinates that are not whole numbers
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The Number System

Apply and extend previous understandings of numbers to the system of rational numbers.

Learning
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6.NS.C.7 Understand ordering and absolute value of rational numbers.

Order & absolute value: rational numbers

6.NS.C.7.A Interpret statements of inequality as statements about the relative position of two numbers on a

number line diagram.

Comparing the relative
value of integers,

ﬁg;npé?;mg 1 including recording the
g comparison by using the
Comparing SymbO|S < and >
rational Comparing the
numbers Comparin relative value of
ratiogal & 1 rational numbers,
numbers including recording the

comparison by using the
symbols <and >

« compare the relative value of integers, including

recording the comparison by using the symbols <and >
including negative integers

« compare the relative value of rational numbers, including

recording the comparison by using the symbols < and >

6.NS.C.7.B Write, interpret, and explain statements of order for rational numbers in real-world contexts.

Exploring Exploring everyday
the everyday 1 language around
language of integers (positive and
integers negative numbers)
Ordering
rational
numbers Writing, interpreting, and

Statements of
order: rational 1
numbers

explaining statements
of order for rational

numbers in real-world
contexts using < and >

+ explore and relate the everyday language of a variety of

real-world situations to the use of negative and positive
numbers and explain the meaning of 0 in each situation

* represent statements about real-world contexts using
integers

* write statements of order for rational numbers in real-
world contexts using < and >

* interpret statements of order for rational numbers in
real-world contexts using <and >

+ explain statements of order for rational numbers in real-
world contexts using <and >

6.NS.C.7.C Understand the absolute value of a rational number as its distance from 0 on the number line;

interpret absolute value as magnitude for a positive or negative quantity in a real-world situation.

« understand the absolute value of a rational number as its
distance from 0 on the number line

Introducing absolute
value

Introducing
absolute value

Introducing
absolute value

* interpret absolute value as magnitude for a positive or
negative quantity in a real-world situation, e.g., for an
account balance of -3 dollars, write |-3| = 3 to describe
the size of the debt in dollars

« distinguish comparisons of absolute value from
statements about order. For example, recognize that an
account balance less than -30 dollars represents a debt
greater than 30 dollars

6.NS.C.7.D Distinguish comparisons of absolute value from statements about order.

Interpreting different

Interpreting meanings for the + and -

Csb (S)?!:Ilétt'e value mfeaggpsg isnof L according to the context
context within which it is being

used

* interpret different meanings for the + and - according to
the context within which it is being used (eg direction or
as an operation). For example, the location of an object
given as - 10 mis 10 m below ground, or a golfer with a
score of -2 is doing better than a golfer with a score of 2
as they are under par

92



NWEA alignment

RIT SCORE BAND 218 - 221

Understanding Practice and Fluency (UPF)

The Number System

Apply and extend previous understandings of numbers to the system of rational numbers.

Learning
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6.NS.C.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the
coordinate plane. Include use of coordinates and absolute value to find distances between points with the
same first coordinate or the same second coordinate.

Solving
problems by
graphing in the
4 quadrants

Solve problems
by graphing: 4

quadrants i
Find the

distance
between 2
points, absolute
value

Solving real-world
and mathematical
problems by
graphing points
in all 4 quadrants
of the coordinate
plane

Using coordinates
and absolute value
to find distances
between points
with the same
first coordinate or
the same second
coordinate

+ solve real-world and mathematical problems by graphing
points in all 4 quadrants of the coordinate plane

+ use coordinates and absolute value to find distances between
points with the same first coordinate or the same second
coordinate
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Ratios & Proportional Relationships

Analyze proportional relationships and use them to solve real-world and mathematical
problems.

Learning

7.RP.A.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other
quantities measured in like or different units.

Solving unit Applying the unitary method  * @PPly the unitary method to ratio problems
Unit rates with  rate problems to ratio problems involving involving fractions (customary and metric units)
fractions involving fractions (customary and « solve a variety of real-life problems involving

fractions metric units) ratios of fractions (customary and metric units)

7.RP.A.2 Recognize and represent proportional relationships between quantities.
Understanding proportional relationships

7.RP.A.2.A Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent
ratios in a table or graphing on a coordinate plane and observing whether the graph is a straight line through
the origin.

Identifyi_ng Identify!ng Determining whether + determine whether 2 quantities are in a
proportional proportional 1 2 quantities arein a roportional relationshi
relationships relationships proportional relationship proportl : P

7.RP.A.2.B Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal

descriptions of proportional relationships.

Identifying the constant of
proportionality (unit rate) in
tables, graphs, equations,
diagrams and verbal
descriptions of proportional
relationships

+ identify the constant of proportionality (unit rate)
in tables, graphs, equations, diagrams and verbal
descriptions of proportional relationships

Identifying the
constant of 1
proportionality

Constant of
proportionality

7.RP.A.2.C Represent proportional relationships by equations.

Representing

proportional 1 Representing proportional
relationships: relationships by equations
equations

Representing
proportional
relationships

* represent proportional relationships by equations

7.RP.A.2.D Explain what a point (x, y) on the graph of a proportional relationship means in terms of the
situation, with special attention to the points (O, 0) and (1, r) where r is the unit rate.

Interpreting Understanding what a

Graphs of raohs of point (x, y) on the graph of + understand what a point (x, y) on the graph of a
proportional groportional 1 a proportional relationship proportional relationship means in terms of the
relationships prop! : means in terms of the situation

relationships situation

7.RP.A.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple

interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease,
percent error.

g Solving multi- ' . )
RElD e step ratio Solving multi-step ratio and + solve multi-step ratio and percent problems using
percent and percent 1 percent problems using ronortional relationshi
problems probFI)ems proportional relationships proportional relationships
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The Number System
Apply and extend previous understandings of operations with fractions.

7.NS.A.1 Apply and extend previous understandings of addition and subtraction to add and subtract rational
numbers; represent addition and subtraction on a horizontal or vertical number line diagram.

7.NS.A1.A Describe situations in which opposite quantities combine to make 0.

« describe situations in which opposite

- Describing Describing situations in which e ;
Under;tandlng situations involving opposite quantities combine to guantities combine to make 0, eg a .
opposites opposites make 0 hydrogen atom has 0 charge because its 2

constituents are oppositely charged

7.NS.A.1.B Understand p + q as the number located a distance |g| from p, in the positive or negative direction

depending on whether q is positive or negative. Show that a number and its opposite have a sum of O (are
additive inverses). Interpret sums of rational numbers by describing real-world contexts.

Adding rational
numbers

Opposites and
absolute value

Adding rational
numbers

Adding positive and
negative fractions

Adding positive and
negative decimals

Adding integers

Identifying a number, its
opposite, and its absolute
value

Adding rational numbers

Interpreting sums of rational
numbers by describing real-
world contexts

Adding positive and negative
fractions

Adding positive and negative
decimals

Adding integers

identify a number, its opposite, and its
absolute value

add rational numbers

interpret sums of rational numbers by
describing real-world contexts

add positive and negative fractions

add positive and negative decimals

add integers

7.NS.A.1.C Understand subtraction of rational numbers as adding the additive inverse, p - g = p + (-q). Show that

the distance between two rational numbers on the number line is the absolute value of their difference, and
apply this principle in real-world contexts.

Subtracting
rational
numbers

Subtracting rational
numbers: adding
the inverse

Subtracting positive
and negative
fractions

Subtracting positive
and negative
decimals

Subtracting integers

Subtracting rational
numbers: absolute
value

Understanding subtraction of
rational numbers as adding
the additive inverse

Subtracting positive and
negative fractions

Subtracting positive and
negative decimals

Subtracting integers

Understanding that the
distance between 2 rational
numbers on the number line
is the absolute value of their
difference

* understand subtraction of rational

numbers as adding the additive inverse

subtract positive and negative fractions

subtract positive and negative decimals

subtract integers

understand that the distance between 2
rational numbers on the number line is the
absolute value of their difference

apply the principle of distance between
rational numbers in real-world contexts

7.NS.A.1.D Apply properties of operations as strategies to add and subtract rational numbers.

Eﬂ%OSSJS' Add/subtract Applying properties of « apply properties of operations as strategies
addition rational numbers: operations as strategies to add to add and subtract rational numbers, ie
properties properties and subtract rational numbers fractions, decimals and integers
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The Number System
Apply and extend previous understandings of operations with fractions.

7.NS.A.2 Apply and extend previous understandings of multiplication and division and of fractions to multiply and

divide rational numbers.

Multiply and divide rational numbers

7.NS.A.2.A Understand that multiplication is extended from fractions to rational numbers by requiring that
operations continue to satisfy the properties of operations, particularly the distributive property, leading to

products such as (-1)(-1) =1 and the rules for multiplying signed numbers. Interpret products of rational numbers by
describing real-world contexts.

Understanding that multiplication . ngerstand that multiplication is extended

is extended from fractions to

1 rational numbers by requiring that from fractions to rational numbers by

Multiplying rational

numbers operations continue to satisfy the requiring that operations continue to
properties of operations satisfy the properties of operations
Multiplying positive Applying the unitary method to + apply the unitary method to ratio problems
Multiplying and negative 1 ratio problems involving fractions involving fractions (customary and metric
el fractions (customary and metric units) units)
numbers Multiplying positive o i ;
and negative 1 g/leuclfr'ﬁ;)l/s'ng positive and negative |, multiply positive and negative decimals
decimals
Multiplying integers 1 Multiplying integers « multiply integers
Products of rational Interpreting products of rational + interpret products of rational numbers b
numbers: real-world 1 numbers by describing real-world o y
contexts contexts describing real-world contexts

7.NS.A.2.B Understand that integers can be divided, provided that the divisor is not zero, and every quotient of

integers (with non-zero divisor) is a rational number. If p and g are integers, then -(p/q) = (-p)/q = p/(-q). Interpret
quotients of rational numbers by describing real-world contexts.

Understanding that integers can

+ understand that integers can be divided,

Dividing integers 1 be divided, provided that the - o
Dividing divisor is not 0 provided that the divisor is not 0
integers i i i i i
& Quotlent§ of rational Interpreting quotients of rational | interpret quotients of rational numbers by
numbers: real-world 1 numbers by describing real-world o
e contexts describing real-world contexts

7.NS.A.2.C Apply properties of operations as strategies to multiply and divide rational humbers.

Rational

T Multiply/divide Applying properties of operations  * apply properties of operations as strategies
multipl iﬁg rational numbers: 1 as strategies to multiply and divide  to multiply and divide rational numbers,
proper%/ies properties rational numbers i.e., fractions, decimals, and integers

7.NS.A.2.D Convert a rational number to a decimal using long division; know that the decimal form of a rational
number terminates in Os or eventually repeats.

Converting -

rational g;ﬁvlgg%gggﬂgg Eg 1 Converting a rational numbertoa ¢ convertarational number to a decimal
numbers to decimals decimal using long division using long division

decimals

7.NS.A.3 Solve real-world and mathematical problems involving the four operations with rational numbers.

ﬁﬂﬂqogearls Rational numbers ?noahclrlwr:egrnrsglc-;\ll%rrlgbalgris nvolving solve real-world and mathematical
problems: 4 PrObIetms.4 1 the 4 operations with rational problems involving the 4 operations with
operations operations numbers rational numbers
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The Number System
Know that there are numbers that are not rational, and approximate them by rational numbers.

Learning
R =

8.NS.A.1 Know that numbers that are not rational are called irrational. Understand informally that every
number has a decimal expansion; for rational numbers show that the decimal expansion repeats eventually,
and convert a decimal expansion which repeats eventually into a rational number.

Rational and
irrational
numbers

Describing
properties
of irrational
numbers

Classifying real
numbers

Converting
repeating
decimals to
rational numbers

Repeating and
terminating
decimals as
fractions

Describing informally the
properties of irrational numbers

Understanding the infinite nature
of the sets of integers, real and
rational numbers

Describing the real number
system by recognizing, defining,
and distinguishing properties

of natural numbers, whole
numbers, integers, rational
numbers, and irrational numbers

Understanding informally that
every number has a decimal
expansion

Converting a decimal expansion
that repeats into a rational
number

Demonstrating that the decimal
expansion of a rational number
either repeats or terminates

+ describe informally the properties of

irrational numbers

appreciate the infinite nature of the sets of
integers, real and rational numbers

describe the real number system by
recognizing, defining, and distinguishing
properties of natural numbers, whole
numbers, integers, rational numbers, and
irrational numbers

understand informally that every number
has a decimal expansion

convert a decimal expansion that repeats
into a rational number

demonstrate that the decimal expansion
of a rational number either repeats or
terminates

8.NS.A.2 Use rational approximations of irrational numbers to compare the size of irrational numbers, locate

them approximately on a number line diagram, and estimate the value of expressions (e.g., TA2).

Approximating
irrational
numbers

Comparing
irrational
numbers

Locating
irrational
numbers on a
number line

Approximating
the value of
an irrational
number

Finding square
roots of non-
perfect squares

Using rational approximations of
irrational numbers to compare
the size of irrational numbers

Approximating the location of
irrational numbers on a number
line

Approximating the value of an
irrational number, including Tt
and square roots of numbers less
than 225

Estimating the value of
expressions involving irrational
numbers

Finding square roots of non-
perfect squares

+ use rational approximations of irrational

numbers to compare the size of irrational
numbers

approximate the location of irrational
numbers on a number line

approximate the value of an irrational
number, including Tt and square roots of
numbers less than 225

estimate the value of expressions involving
irrational numbers

use a calculator to calculate approximations
of square roots of positive integers and
positive non-integers

mentally determine between which 2 whole
numbers lies the square root of a non-
perfect square number up to 100

estimate the square root of a non-perfect
square number up to 100
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Statistics & Probability

Develop understanding of statistical variability.

Learning
s | el o

6.SP.A.1 Recognize a statistical question as one that anticipates variability in the data related to the question
and accounts for it in the answers.

Statistical Evaluating * recognize a statistical question as one that anticipates
Uestions statistical 1 Evaluating statistical questions variability in the data related to the question and
q questions accounts for it in the answers

6.SP.A.2 Understand that a set of data collected to answer a statistical question has a distribution which can be
described by its center, spread, and overall shape.

Introducing the
shape of data 1
distribution

Introducing the shape of data + describe the center, spread, and overall shape of a
distribution data distribution

Shape of data
distribution

6.SP.A.3 Recognize that a measure of center for a numerical data set summarizes all of its values with a single

number, while a measure of variation describes how its values vary with a single number.

identify the range and median in a set of data

+ use the range and median to identify the upper and

lower quartiles;- understand that the 25% of values

Introducing the upper and sit beneath the lower quartile and 25% of values sit
lower quartiles above the upper quartile

« compare upper and lower quartiles in sets of data;-
relate data distribution shapes to the upper and lower
quartiles

Introducing
the upper and 1
lower quartiles

identify the range, median, and upper and lower
quartiles in a set of data

Introducing + identify the interquartile range in a set of data;-
interquartile 1 Introducing interquartile range understand that 50% of the data values sit within the
range interquartile range

« compare the interquartile range in sets of data;- relate
data distribution shapes to the interquartile range

+ explore a set of values in data displays and in lists with
the aim of summarizing all of the values with a single
number

Understanding the median + organize values in order and find the middle number
(median)

decide if the median is the best representative
number for the center of data set;- justify and discuss

Measures of
center and

Ll Understanding 1

the median

+ explore a set of values in data displays and in lists with
the aim of summarising all of the values with a single
number

calculate the mean for a small set of data that would
produce a whole number

+ use the mean to describe the shape of the data set
across its range of values, using charts, tables, and
graphs (eg, 'The data values fall mainly into two
groups on both sides of the mean.’;- 'The set of data is
not spread out evenly around the mean.")

Understanding 1

the mean Understanding the mean

decide if the mean is the best representative number
for the center of the data set;- justify and discuss
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Summarize and describe distributions.

Learning
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6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots.

Data displays

Constructing
data displays

Reading and
interpreting
datain a dot
plot

Reading and
interpreting
dataina
histogram

Reading and
interpreting
box-and-
whisker plots

Constructing data displays
for numerical data using
dot plots, histograms, and
stacked box plots

Reading and interpreting
datain a dot plot

Reading and interpreting
datain a histogram

Introducing and
interpreting box-and-

whisker plots

display numerical data in plots on a number line, including
dot plots, histograms, and stacked box plots

describe and interpret data in a dot plot;- ask and answer
questions related to the data in the display;- draw
conclusions, e.g., 'The graph shows that the heights of all
children in the class are between 125 cm and 154 cm'
determine the total number of data values represented in
dot plots

identify and describe relationships that can be observed in
data displays, e.g., 'There are four times as many children
in Year 5 whose favorite food is noodles compared to
children whose favorite food is chicken'

compare dot plots to other types of displays

+ read and interpret data in a histogram

become familiar with the structure of a box-and-whisker
plot including minimum and maximum values, range,
median, interquartile range, upper and lower quartiles

identify measures of center, spread, and variation in a box-
and-whisker plot

6.SP.B.5 Summarize numerical data sets in relation to their context.

Summarizing
numerical
data

Summarizing

numerical data

Summarizing a set of data

* report the number of observations
+ describe the nature of the attribute being measured, how

it was measured and the unit of measurement

+ give measure of center and spread;- describe overall

pattern;- describe major deviations from the pattern with
reference to the context in which the data was gathered

+ relate the choice of measure of center and variability to

the shape of the data distribution and the context in which
the data was gathered

Reporting
observations

Reporting

observations in
a data display

Reporting the number
of observations in a data

display

6.SP.B.5.A Reporting the humber of observations.

* report the number of observations in a dot plot
* report the number of observations in a histogram
* report the number of observations in a box plot

6.SP.B.5.B Describing the nature of the attribute under investigation, including how it was measured and its

units of measurement.

Attributes of
data

Describing
attributes of
data in data
displays

Describing attributes of
data, including how they
were measured, in different

data displays

+ describe attributes of data, including how they were

measured, in different data displays
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6.SP.B.5.C Giving quantitative measures of center (median and/or mean) and variability (interquartile range
and/or mean absolute deviation), as well as describing any overall pattern and any striking deviations from the
overall pattern with reference to the context in which the data were gathered.

Calculating the
mean absolute 1
deviation

Calculating the

Calculate median
measures :
Calculating the
of center & mean 1
variation
Identifying
clusters, gaps and 1
outliers
Identifying skewed
and symmetrical 1

sets of data
6.SP.B.5.D Relating the choice of measures of center and variability to the shape of the data distribution and

Finding the mean
absolute variation

Calculating the median

Calculating the mean

[check: only difference is
punctuation] Identifying
any clusters, gaps, and
outliers in sets of data

Identifying skewed and
symmetrical sets of data

+ identify the absolute value of each piece of data in

comparison to the mean and enter the absolute value into
atable

find the mean absolute deviation by totaling all the
absolute values and dividing by the number of values

organize values in order and find the middle number
(median)

calculate the mean for a small set of data

Identify any clusters, gaps, and outliers in sets of data

identify any clusters, gaps, and outliers in sets of data
when represented in different displays

+ identify skewed and symmetrical sets of data

the context in which the data were gathered.

Choosing
appropriate 1
measures of
center & variation
Relating
measures
of center &
variation
Comparing
measures of 1
center and
variation

Recognizing which
statistical measures are
appropriate for the data
type, e.g., the mean,
median, and range

are meaningless for
categorical data

Comparing measures
of central tendency and
spread across data sets
and data displays

* recognize which statistical measures are appropriate for

the data type
explain why one measure is the most appropriate

describe real-life situations where either mean, median, or
range would be the most appropriate statistical measure

compare similarities and differences between two

related sets of data, using a variety of strategies (e.g.,

by representing the data using tally charts, stem-and-
leaf plots, double bar graphs, or broken-line graphs;- by
determining measures of central tendency [i.e., mean,
median, and mode];- by describing the shape of a data set
across its range of values).
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Use random sampling to draw inferences about a population.

Learning
R

7.SP.A.1 Understand that statistics can be used to gain information about a population by examining a
sample of the population; generalizations about a population from a sample are valid only if the sample
is representative of that population. Understand that random sampling tends to produce representative

samples and support valid inferences.

Recognizing and explaining the
difference between a 'population’
and a 'sample’ selected from a

+ recognize and explain the difference between
a'population’ and a 'sample' selected from a
population when collecting data

1 population when collecting data
- Understanding Understanding the relationship . . .
Understanding sampling between sample data and the understand the relationship between a sample

sampling data and the entire population

entire population
Understanding that random
sampling tends to produce
representative samples and
support valid inferences

7.SP.A.2 Use data from a random sample to draw inferences about a population with an unknown

+ understand that random sampling tends to
produce representative samples and support valid
inferences

characteristic of interest. Generate multiple samples (or simulated samples) of the same size to gauge the
variation in estimates or predictions.

Generating multiple samples (or
simulated samples) of the same
size to gauge the variation in
estimates or predictions

+ generate multiple samples (or simulated samples)
of the same size to gauge the variation in
estimates or predictions

) + use samples to make predictions about a larger
Drawing Drawing Using samples to make 'population’ from which the sample comes

inferences inferences 5 predictions about a larger

from samples  from samples 'population’ from which the + discuss yvhether a pr'ediction about a larger
sample comes population, from which a sample comes, would be

the same if a different sample were used

Drawing inferences about a « infer properties of populations or distributions
3 population from a random from a sample, whilst knowing the limitations of
sample sampling

Draw informal comparative inferences about two populations.

Learning
i e

7.SP.B.3 Informally assess the degree of visual overlap of two numerical data distributions with similar
variabilities, measuring the difference between the centers by expressing it as a multiple of a measure of

variability.
Informally assessing « informally assess the degree of visual overlap of 2
the degree ofV|sua! numerical data distributions with similar variabilities,
overlap of 2 numerical measuring the difference between the centers by

data distributions with
similar variabilities,
measuring the

expressing it as a multiple of a measure of variability. For
example, the mean height of players on the basketball
difference between the team is 10 cm greater thaq the mean he.ight of players on
centers by expressing the soccer team, about twice the variability (mean absolute
it as a multiple of a deviation) on either team;-on a line plot, the separation
measure of variability between the 2 distributions of heights is noticeable

Comparing  Comparing
data data
distributions distributions
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Draw informal comparative inferences about two populations.

Learning
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7.SP.B.4 Use measures of center and measures of variability for numerical data from random samples to draw
informal comparative inferences about two populations.

Using measures of center and

Drawing Drawing measures of variability from * use measures of center and measures of
comparative comparative 1 random samples to draw variability from random samples to draw informal
inferences inferences informal comparative inferences  comparative inferences about 2 populations

about 2 populations

Investigate chance processes and develop, use, and evaluate probability models.

Learning
o | e oo

7.SP.C.5 Understand that the probability of a chance event is a number between 0 and 1 that expresses the
likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near O indicates an
unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor likely, and a probability
near 1 indicates a likely event.

Recognizing that a
probability of 0 is for events  * recognize that a probability of 0 is for events that are

1 that are impossible and a impossible and a probability of 1 for events that are
probability of 1 for events certain to occur
that are certain to occur
Introducing  Introducing + assign language such as impossible, highly unlikely,
probability  probability unlikely, even chance, likely, highly likely and certain to
Assigning numerical the known probabilities of outcomes occurring
2 probabilities with their + allocate words such as impossible, highly unlikely,
associated language unlikely, even chance, likely, highly likely and certain

along a number line from 0 to 1 representing their
respective probabilities

7.SP.C.6 Approximate the probability of a chance event by collecting data on the chance process that

produces it and observing its long-run relative frequency, and predict the approximate relative frequency
given the probability.

Approximating the
probability of a chance

event by collecting data on + approximate the probability of a chance event by

collecting data on the chance process that produces it

Probability the chance process that inoits | lative f

Probability  of chance produces it and observing its and observing its long-run relative frequency

of chance events: long-run relative frequency

SRR fElative predict the approximate relative frequency given the
frequency Predicting the approximate |

probability, e.g., when rolling a number cube 600 times,
predict that a 3 or 6 would be rolled roughly 200 times,
but probably not exactly 200 times

2 relative frequency given the
probability
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Investigate chance processes and develop, use, and evaluate probability models.

Learning
i e

7.SP.C.7 Develop a probability model and use it to find probabilities of events. Compare probabilities from a

model to observed frequencies; if the agreement is not good, explain possible sources of the discrepancy.

Probability models

7.SP.C.7.A Develop a uniform probability model by assigning equal probability to all outcomes, and use the

model to determine probabilities of events.

Theoretical
probability

Determining

the

probability

of events
Predicting
outcomes
of chance

experiments

Finding the
complement
of an event

Formally
expressing

the theoretical
probability of an
event

Constructing
single-step chance
experiments

Constructing
single-step chance
experiments

Establishing that
the sum of the
probabilities of
all of the possible
outcomes of

a single-step
experimentis 1
Finding the
complement of an
event

express the theoretical probability of an event, given a number
of equally likely outcomes in the sample space, as P(event) =
number of favorable outcomes + total number of outcomes

interpret and use probabilities expressed as fractions,
percentages, or decimals

relate calculated probabilities with the language of chance and
the likelihood number line

solve probability problems involving single-step experiments
using cards, dice, spinners, etc

use the term 'chance experiment' when referring to actions
such as tossing a coin, rolling dice, or randomly selecting an
object from a bag

use the term 'outcome' to describe a possible result of a chance
experiment and list all of the possible outcomes for a single-
step experiment

use the term 'sample space' to describe a list of all of the
possible outcomes for a chance experiment

design a chance experiment given equally likely probabilities

predict outcomes of chance experiments

understand that experimental probability will be more accurate
(become closer to the theoretical probability) with more trials

establish that the sum of the probabilities of all of the possible
outcomes of a single-step experiment is 1

find the probability of the complement of an event by using
the fact that the sum of the probabilities of an event and its
complementis 1
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Investigate chance processes and develop, use, and evaluate probability models.

Learning
e

7.SP.C.7.B Develop a probability model (which may not be uniform) by observing frequencies in data

Finding the
approximate
probability

Observing

frequencies

in data
Comparing
observed
frequency
& expected
frequency

generated from a chance process.

Developing a
probability model
(which may not

be uniform)

by observing
frequencies in data
generated from a
chance process

Comparing
observed
frequencies
with expected
frequencies
in chance
experiments

develop a probability model (which may not be uniform) by
observing frequencies in data generated from a chance process

use the term 'frequency' to describe the number of times a
particular outcome occurs in a chance experiment

distinguish between the 'frequency' of an outcome and the
'probability’ of an outcome in a chance experiment

record and compare the expected frequencies of outcomes
of chance experiments with observed frequencies, including
where the outcomes are not equally likely

explain why observed frequencies of outcomes in chance
experiments may differ from expected frequencies

recognize that some random generators have outcomes
that are not equally likely and discuss the effect on expected
outcomes
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Investigate chance processes and develop, use, and evaluate probability models.

Learning
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7.SP.C.8 Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.

Probabilities of compound events

7.SP.C.8.A Understand that, just as with simple events, the probability of a compound event is the fraction of

outcomes in the sample space for which the compound event occurs.

+ describe events using language of 'at least', exclusive 'or' (A
or B but not both), inclusive 'or' (A or B or both) and 'and'

+ recognize the difference between mutually exclusive and

Investigating non-mutually exclusive events

mutually 1 Investigating mutually + describe compound events using the terms 'at least’, 'at
. exclusive exclusive events most', 'not' and 'and’
Probabl|lty1 events

compound « pose problems that involve the use of these terms, and
events solve problems posed by others

+ describe the effect of the use of 'and' and 'or' when using
internet search engines

Calculating
g;igfnbg,lgﬁd g?Iccourlr?Ft)lcr;En%rzsgmlsltles * calculate probabilities of compound events
events

7.SP.C.8.B Represent sample spaces for compound events using methods such as organized lists, tables and

tree diagrams. For an event described in everyday language (e.g., "rolling double sixes"), identify the outcomes
in the sample space which compose the event.

Representing sample

spaces for compound * represent sample spaces for compound events using

Representing 1 i ized
Sample events using organize . . !
spacg_s for sample lists, tables, and tree organized lists, tables, and tree diagrams
d  Spaces& diagrams
g(\)/g;ﬁgun identifying Jentifi
outcomes |dentitying outcomes + identify outcomes in a sample space that compose an
2 in a sample space that

compose an event event

7.SP.C.8.C Design and use a simulation to generate frequencies for compound events.

Calculating the
probability of
independent and

Independent | independent/ dependent compound + calculate the probability of independent and dependent

f‘o?ﬁpggggnt Sgrﬁ)]er:)duenndt 1 events, including using compound events, including using tree diagrams and other
even‘;s evenﬁs tree diagrams and other representations, and know the underlying assumptions

representations, and
knowing the underlying
assumptions
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Investigate patterns of association in bivariate data.

Learning
8.SP.A.1 Construct and interpret scatter plots for bivariate measurement data to investigate patterns of
association between two quantities. Describe patterns such as clustering, outliers, positive or negative
association, linear association, and nonlinear association.
+ draw estimated lines of best fit
* make predictions

Using and Using and Using and interpreting « interpolate and extrapolate apparent trends whilst knowing
interpreting interpreting 1 scatter plots of bivariate the dangers of so doing
scatter plots scatter plots data + describe patterns such as clustering, outliers, positive or

negative association, linear association, and nonlinear
association

8.SP.A.2 Know that straight lines are widely used to model relationships between two quantitative variables.

For scatter plots that suggest a linear association, informally fit a straight line, and informally assess the model
fit by judging the closeness of the data points to the line.

Knowing that straight lines

are widely used to model

relationships between 2

quantitative variables. For ~ « Know that straight lines are widely used to model

o Estimating scatter plots that suggest relationships between 2 quantitative variables. For scatter
Estimating the he line of 1 i L | h i Stion. inf v i
line of best fit  thelineo alinear association, plots that suggest a linear association, informally fita
best fit informally fitting a straight straight line, and informally assess the model fit by judging
line, and informally the closeness of the data points to the line

assessing the model fit by
judging the closeness of the
data points to the line

8.SP.A.3 Use the equation of a linear model to solve problems in the context of bivariate measurement data,

interpreting the slope and intercept.
Using the equation of

Interpreting Interpreting a linear model to solve + use the equation of a linear model to solve problems in the
the line of best  the line of 1 problems in the context context of bivariate measurement data
fit best fit of bivariate measurement  « interpret the slope and y-intercept

data

8.SP.A.4 Understand that patterns of association can also be seen in bivariate categorical data by displaying
frequencies and relative frequencies in a two-way table. Construct and interpret a two-way table summarizing

data on two categorical variables collected from the same subjects. Use relative frequencies calculated for
rows or columns to describe possible association between the two variables.

+ construct and interpret a two-way table summarizing data
on 2 categorical variables collected from the same subjects

+ understand that patterns of association can also be seen

Constructing Constructing and in biyariate categpriqal data by displaying frequencies and
and interpreting a two-way relative frequencies in a two-way table
Two-way interpreting 1 table summarizing data + Use relative frequencies calculated for rows or columns
tables two-way on 2 categorical variables to describe possible association between the 2 variables.
tables collected from the same For example, collect data from students in your class on
subjects whether or not they have a curfew on school nights and

whether or not they have assigned chores at home. Is there
evidence that those who have a curfew also tend to have
chores?
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