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Introduce yourself.
Describe your role as an educator.
Describe the mathematics you support.

Share fun things from today and tag
@sarahpowellphd!
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Multiple
representations
Fluency
building

Problem solving
instruction

(.
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Determine critical content

INTERVENTION
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Fluently add and
subtract multi-
digit whole
numbers using
the standard
algorithm.
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Fluently multiply
multi-digit whole
numbers using
the standard
algorithm.

Fluently add and
subtract within
100 using
strategies based
on place value,
properties of
operations,
and/or
relationships.

Fluently add,
subtract,
multiply, and
divide multi-digit
decimals using
the standard
algorithm.

Fluently add and
subtract within 5.

Add and subtract
within 20,
demonstrating
fluency for
addition and
subtraction
within 10.
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antly add and
Add and subtract . _ btract within Fluently add,
e : Fluently add and .
within 20, 100 using . Fluently multiply subtract,
. : subtract multi- R .
demonstrating strategies based dicit whole multi-digit whole multiply, and
fluency for on place value, 8 _ numbers using = divide multi-digit
i : numbers using . .
addition and properties of the standard decimals using
) : the standard .
subtraction operations, Sleorithm algorithm. the standard
within 10. and/or & : algorithm.
relationships.

Fluently add and
subtract within 5.

>  PEOPLE|PURPOSE PASSION #NCSIP2022

THE PATHWAY TO SUCCESS



~\

Q) _re

‘)@J At your grade level, what is the critical
content related to fluency and operations?

R o

Fluency Operations
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Place Value
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Use place value
understanding to
round whole
numbers to the
nearest 10 or 100.

Understand that
the three digits of
a three-digit
number represent Recognize that in
amounts of a multi-digit
hundreds, tens, number, a digit in

and ones. one place
represents ten

times what it

Understand that
the two digits of a
o ; ose
two-digit number represents in the nugqebceor:qfﬁom 11
represent place to its right...

amounts of tens to 19 into ten
and ones. ones and some

further ones...

Compose and
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INTERVENTION

Understand that Recognize that in
Compose and Understand that a multi-digit

o the three digits of Use place value b

decompose the two digits of a g : . ) number, a digit in
o a three-digit understanding to
numbers from 11  two-digit number one place
. number represent round whole

to 19 into ten represent represents ten
amounts of numbers to the : .

ones and some amounts of tens times what it

hundreds, tens, nearest 10 or 100. :

further ones... and ones. represents in the

and ones. place to its right...
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=7 At your grade level, what is the critical
=\ content related to place value?

o

=

f

Place Value
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Interpret and compute Solve word problems that
quotients of fractions, call for addition of three
and solve word whole numbers whose

problems involving _ sum is less than or equal : :
division of fractions by Solve multi-step to 20 with rational numbers.

fractions... word problems
posed with whole
numbers and
having whole-
number answers
using the four
operations...

Solve real-world and
mathematical problems
involving the four operations

Solve addition and
subtraction word
problems, and add and
subtract within 10...

Use multiplication and
division within 100 to
solve word problems...
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Solve word
problems that
call for
addition of
three whole
numbers
whose sum is
less than or
equal to 20...

Solve addition
and
subtraction
word
problems, and
add and
subtract within
10...

Solve multi-
step word
problems
posed with

whole
numbers and
having whole-
number
answers using
the four
operations...

Use
multiplication
and division
within 100 to
solve word
problems...

Interpret and
compute
guotients of
fractions, and
solve word
problems
involving
division of
fractions by
fractions...

Solve real-
world and
mathematical
problems
involving the
four
operations
with rational
numbers.
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At your grade level, what is the critical
content related to problem solving?
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Use
multiplication
and division
within 100 to
solve word
problems...

Soive multi-
step word
problems
posed with

whole
numbers and
having whole-
number
answers using
the four
operations...

(=N
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Jotient

Fluently ¢ :
Fluentl tand 1inders
Explain Understand and subtr : v i
o o multiply and Fluently add the o four-
additior that the two within 1( . e .
o ! Apply divide within se and subtract gits of lends a
subtrac  digits of a using : : o e . -
o | propertie 100, using icatic multi-digit -digit divisor
strate; two-digit strategie

operatior strategies visiol whole er egies b

work, number .

’ SFEELI strategie suchasthe 100t numbers jent ice valu
placev represent place val . : : . .
. multiply relationship word usingthe itsof roperti

andt amounts of propertie: o :
B i and " divide. between 2ms.. standard eds, -ations,
po :rat‘ ohes oper3/|0| multiplication algorithm. and 2 relatic
P ' I in ot: and division... S. betwe
FEIAtions tiplicat

divisic
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Fluently
multiply
multi-digit
whole
numbers
using the
standard
algorithm.

Iti-
str rd
problems
yosed with
whole
umbers and
having
whole-
number
answers
iing the four
perations...
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Vertical Progression

FOR THE NC STANDARD COURSE OF STUDY IN MATHEMATICS

WHBs pusLiC SCHOOLS OF NORTH CAROLINA 2017 MATH STANDARDS
W State Board of Education | Department of Public Instruction Implementation 2018-19
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Bulld foundation for place value,

NC.K.NBT.1 Compose and decompose numbers from 11 to 19 into ten ones and some further ones by:

* Using objects or drawings.

* Recording each composition or decomposition by a drawing or expression,

* Understanding that these numbers are composed of ten ones and one, two, three, four,
five, six, seven, eight, or nine ones

Extend and recognize patterns in the counting sequence.

NC.LNBT.1 | Count to 150, starting at any number less than 150.

NC.L.NBT.7 |Read and write numerals, and represent a number of objects with a written numeral, to 100.

Understand place value.

NC.1.NBT.2 |Understand that the two digits of a two-digit number represent amounts of tens and ones.

* Unitize by making a ten from a collection of ten ones.

* Model the numbers from 11 to 19 as composed of a ten and one, two, three, four, five, six,
seven, eight, or nine ones.,

« Demonstrate that the numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to one, two, three,
four, five, six, seven, eight, or nine tens, with 0 ones.

NC.1.NBT.3 | Compare two two-digit numbers based on the value of the tens and ones digits, recording the
| results of comparisons with the symbols >, », and <.

Use place value understanding and properties of operations.

NC.L.NBT.4 | Using concrete models or drawings, strategies based on place value, properties of operations, and
“ explaining the reasoning used, add, within 100, in the following situations:
* Atwo-digit number and a one-digit number
o Atwo-digit number and a multiple of 10

NC.LNBT.5 |Given a two-digit number, mentally find 10 more or 10 less than the number, without having to
| count; explain the reasoning used,
NC.1.NBT.6 | Subtract muitiples of 10 in the range 10-90 from multiples of 10 in the range 10-90, explaining the 1
reasoning, using:

« Concrete models and drawings

* Number lines

« Strategies based on place value

« Properties of operations

* The relationship between addition and subtraction

Understand place value.
NC.2.NBT.1 | Understand that the three digits of a three-digit number represent amounts of hundreds, tens,
and ones,

« Unitize by making a hundred from a collection of ten tens.

* Demonstrate that the numbers 100, 200, 300, 400, 500, 600, 700, 800, 900 refer to one,
two, three, four, five, six, seven, eight, or nine hundreds, with 0 tens and 0 ones.

* Compose and decompose numbers using various groupings of hundreds, tens, and ones.

NC.2.NBT.2 | Count within 1,000; skip-count by 5s, 10s, and 100s.

NC.2.NBT.3 \ Read and write numbers, within 1,000, using base-ten numerals, number names, and

| expanded form.

https://www.dpi.nc.gov/media/465/open
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An important subset of the major work in grades K-8 is the progression that leads toward middle school algebra.

K

Know number
names and the count
sequence

Count to tell the
number of objects

Compare numbers

Understand addition
as putting togather
and adding to, and
understand subtraction
as taking apart and
taking from

Work with numbers 11-
19 to gain foundations
for place value

Represent and solve
problems involving
addition and
subtraction

Understand and
apply properties

of operations and

the relationship
between addition and
subtraction

Add and subtract
within 20

Work with addition and
subtraction equations

Extend the counting
sequence

Understand place value

Use place value
understanding

and properties of
operations to add and
subtract

Measure lengths
indirectly and by
RRerating length units

2

Represent and solve
problems involving
addition and
subtraction

Add and subtract
within 20

Understand place value

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

Measure and estimate
lengths In standard
units

Relate addition and
subtraction to length

3 4
Represent & solve Use the four
problems involving operations with whole
multiplication and numbers to solve
division problems
Understand properties Generalize place
of multiplication value understanding
and the relationship for multi-digit whole
between multiplication  numbers
and division
Use place value
Multiply & divide understanding
within 100 and propaerties of
operations to perform
Sclve problems multidigit arithmetic
involving the four
ations, and Extend understanding
ify & explain of fraction equivalence
patterns in arithmetic and ordering
Develop understanding  Build fractions
of fractions as numbers  from unit fractions
by applying and
Solve probl ding previous
involving measurement  understandings of
and estimation of operations
intervals of time, liquid
volumes, & masses of Understand decimal
objects notation for fractions,
and compare decimal
Geometric fractions
measurement:
understand concepts

of area and relate area
to multiplication and
to addition

5

Understand the place
value system

Perform operations
with multi-digit whole
numbers and decimals
to hundredths

Use equivalent
fractions as a strategy
to add and subtract
fractions

6

Apply and

extend previous
understandings of
multiplication and
division to divide
fractions by fractions

Apply and

extend previous
understandings of
numbars to the system
of rational numbers

Understand ratio
concepts and use ratio
reasoning to solve
problems

Apply and extend

previous
understandings of
arithmetic to algebrak
expressions

Reason about and
solve one-variable
equations and
Inequalities

Represent and
analyze quantitative
relationships between
dependent and
independent variables

7

Apply and extend
previous understanding
of operations with
fractions to add,
subtract, muitiply,

and divide rational

8

Work with radical and
integer exponents

Understand the
connections between

proportional
relationships, lines, and
linear equations**

Analyze and sobwe
lipear equations and
Palies of simultaneous
linear e quations

Define, evaluate, and
compare functions

Use functions to mode!
relationships batween
quantities

* Indicates a cluster that is well thought of as a part of a student’s progress to algebra, but that is currently not designated as major by the assessment consortia in their draft materials, Apart from the one asterisked exception, the clusters
listed here are a subset of those designated as major in the assessment consortia’s draft documents,
** Depends on similarity ideas from geometry to show that slope can be defined and then used to show that a inear equation has a graph which is a straight ine and commrsely.

N
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Table A.3. Grades 6-8 Curriculum Focal Points and Connections Compared with
the Expectations of the Content Standards in Principles and Standards for School o

A
. » o g
Mathematics & OFf 0o

Curriculum Focal Points and Connections Expectations of the Content Standards

Number and Operations: Developing an understanding of and fluency with
multiplication and division of fractions and decimals

Students use the meanings of fractions, multiplication and division, and the inverse
relationship between multiplication and division to make sense of procedures for
multiplying and dividing fractions and explain why they work. They use the relationship
between decimals and fractions, as well as the relationship between finite decimals and
whole numbers (Le., a finite decimal multiplied by an appropriate power of 10 is a whole
number), to understand and explain the procedures for multiplying and dividing
decimals. Students use common procedures to multiply and divide fractions and
decimals efficiently and accurately. They multiply and divide fractions and decimals to
solve problems, including multistep problems and problems involving measurement.

Number and Operations: Connecting ratio and rate to multiplication and
division

Students use simple reasoning about multiplication and division to solve ratio and rate
problems (e.g., “If 5 items cost $3.75 and all items are the same price, then [ can find the
cost of 12 items by first dividing $3.75 by 5 to find out how much one item costs and
then multiplying the cost of a single item by 127). By viewing equivalent ratios and rates
as deriving from, and extending, pairs of rows (or columns) in the multiplication table,
and by analyzing simple drawings that indicate the relative sizes of quantities, students
extend whole number multiplication and division to ratios and rates. Thus, they expand
the repertoire of problems that they can solve by using multiplication and division, and
they build on their understanding of fractions to understand ratios. Students solve a
wide variety of problems involving ratios and rates

Algebra: Writing, interpreting, and using mathematical expressions and
equations

Students write mathematical expressions and equations that correspond to given
situations, they evaluate expressions, and they use expressions and formulas to solve
problems. They understand that variables represent numbers whose exact values are not
yet specified, and they use variables appropriately. Students understand that expressions
in different forms can be equivalent, and they can rewrite an expression to represent a
quantity in a different way (e.g., to make it more compact or to feature different informa
tion). Students know that the solutions of an equation are the values of the variables that

Number and Operations, Grades 6-8

Work flexibly with fractions, decimals, and percents to solve
problems

Compare and order fractions, decimals, and percents efficiently and
find their approximate locations on a number line

Develop meaning for percents greater than 100 and less than 1

Understand and use ratios and proportions to represent quantitative
relationships

Develop an understanding of large numbers [identified in Grades 4
and 5 Curriculum Focal Points] and recognize and appropriately use
exponential, scientific, and calculator notation

Use factors, multiples, prime factorization, and relatively prime
numbers to solve problems

Develop meaning for integers and represent and compare quantities
with them

Understand the meaning and effects of arithmetic operations with
fractions, decimals, and integers

Use the associative and commutative properties of addition and
multiplication and the distributive property of multiplication over
addition to simplify computations with integers, fractions, and
decimals

Understand and use the inverse relationships of addition and
subtraction, multiplication and division, and squaring and finding
square roots to simplify computations and solve problems

Select appropriate methods and tools for computing with fractions
and decimals from among mental computation, estimation, calcula-
tors or computers, and paper and pencil, depending on the situation,
and apply the selected methods
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), 1@
4 | N .
What is the critical content for the following

@ four areas?

f..")J

algebra
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O O O Meet with a group representing a range of

O O grade levels.

Share your critical content and place in order
from easier to more difficult mathematics.
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Listening

Writing Vocabulary Speaking
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Use formal math language

Use terms precisely
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O O O In your group, provide the mathematics

O' O' language that is essential to understand the

critical content.
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Determine critical content

INTERVENTION
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Sarah R. Powell, Ph.D.

Associate Professor
The University of Texas at Austin

www.sarahpowellphd.com
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