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Describe your strengths in
supporting mathematics.

Describe an opportunity for growth.




Trajectories in Mathematics




Broad math in preK
preo(ic’teo( K broad
math

Broad math in preK
loreo(ic’ceol gmo(e 10
broad math
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Coun’cing in K
loreolic’ced 9mo(e 1
broad math

Broad math in K
loreo(ic’ceol gmo(e 8
broad math

K math olccwol’celj
predicted math

performance below 10th

percentile in 9rao(es 2
and 3 with 84% correct
classification
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Addition influenced
arithmetic with
increasing importance
from grades 1to 5

Grade 1 arithmetic
loreo(ic’ceo( arithmetic at
grades 2, 3, and 4

Grade 1 broad math
predicted broad math
at grades 3, 5, and 10
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Brodd math in grade 8
preo(ic’ceo( comlole’cion
of 4-year college

degree

Students who took
algebra in grades 8
took more advanced

math courses and

enrolled in 4-year
colleges more often

than students who took
algebm in grade 9

Numeracy medsured in

adolescence impac’ceo(
I'\ouwlg earnings 7 to 15
years later
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Mathematics in
loresckool loredic’cs

later mathematics

Mathematics in
kindergarten
loreo(ic’cs later

mathematics

Mathematics in
elemen’carj school
preolicts later

mathematics

Mathematics in
middle school
preo(icts later

mathematics

Mathematics in
high school
loreo(ic’cs later

outcomes
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Calculation
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— — — Emotional Disturbances
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—@— Other Health Impairment
— - — - Traumatic Brain Injury

General Population
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Applied Problems

Learning Disabilities
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—>¢— Hearing Impairment
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—+—— Autism
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General Population




Provide examples of how you see

edrlier math skills relating to later
math skills.
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Critical Mathematics Content
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Fluently
multiply
multi-digit
whole
numbers
using the
standard
algorithm.

Fluently
add and
subtract
within 100
using
strategies...

Fluen’cly
add and
subtract

B /cldl and

subtract
within 20,
demonstrati
ng fluency
for addition
and

subtraction
within 10.

Fluently
add,
subtract,
mul’ciply,
and divide
multi-digit
decimals
using the
standard
algorithm.



Fluently
add and
subtract
within 5.

Add and

subtract

within 20,
demonstrati
ng fluency
for addition

and

subtraction

within 10.

-\‘7
\Q"(‘
S
S
N
o>
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Fluently

Fluently multiply
add and multi-digit

subtract whole

within 100 numbers
using using the
strategies... standard
algorithm.

Fluently
add,
subtract,
mul'tilolg,
and divide
multi-digit
decimals
using the
standard
algorithm.
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Use |o|o\ce

value
understandi
ng to round
whole
Understand numbers to
that the two the nearest
digits of a 10 or 100.
‘two-o(igi't
number
represent
amounts of
tens and
ones.
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Solve multi-
step word
loroblems
posed with

whole numbers
and having
whole-number

answers using
the four
oloemtions...
Solve addition

and subtraction
word loroblems,

Use
multi[olica’cion

and division and add and

Wltkln 100 'tO sub‘trdC't Wl‘tkln
solve word 10...
loroblems... —
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Solve
addition
and
subtraction
word
problems,

and add

and
subtract
within 10...
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Solve multi-
step word
problems

Use posed with
multiplicati whole
on and numbers
division  and having
within 100 whole-
to solve number
word answers
problems... using the
four
oloero\'tions




Kindergarten

(2) Number and operations. The student
applies mathematical process standards
to understand how to represent and
compare whole numbers, the relative
position and magnitude of whole
numbers, and relationships within the
numeration system. The student is
expected to:

(G) compare sets of objects up to at

least 20 in each set using comparative
language.

(H) use comparative language to describe
two numbers up to 20 presented as
written numerals.

Grade 1

Grade 2

Comparing and Ordering Numbers

(2) Number and operations. The student
applies mathematical process standards
to represent and compare whole
numbers, the relative position and
magnitude of whole numbers, and
relationships within the numeration
system related to place value. The
student is expected to:

(E) use place value to compare whole
numbers up to 120 using comparative
language.

(F) order whole numbers up to 120 using
place value and open number lines.

(G) represent the comparison of two
numbers to 100 using the symbols >, <, or

(2) Number and operations. The student
applies mathematical process standards
to understand how to represent and
compare whole numbers, the relative
position and magnitude of whole
numbers, and relationships within the
numeration system related to placevalue.
The student is expected to:

(D) use place value to compare and order
whole numbers up to 1,200 using
comparative language, numbers, and
symbols (>, <, or =).

(2) Number and operations. The student
applies mathematical process standards
to represent and compare whole
numbers and understand relationships
related to place value. The student is
expected to:

(D) compare and order whole numbers
up to 100,000 and represent comparisons
using the symbols >, <, or =.

Copyright 2023 Sarah R. Powell, Ph.D.
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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 together
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
iterating 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

z)

Represent & solve
problems involving
multiplication and

division

Understand properties
of multiplication

and the relationship
between multiplication
and division

Multiply & divide
within 100

Solve problems
involving the four
operations, and
identify & explain
pattemns in arithmetic

Develop understanding
of fractions as numbers

Solve problems
involving measurement
and estimation of
intervals of time, liquid
volumes, & masses of
objects

Geometric
measurement:
understand concepts
of area and relate area
to multiplication and
to addition

4

Use the four
operations with whole
numbers to solve
problems

Generalize place
value understanding
for multi-digit whole
numbers

Use place value
understanding

and properties of
operations to perform
multidigit arithmetic

Extend understanding
of fraction equivalence
and ordering

Build fractions
from unit fractions
by applying and
extending previous
understandings of
operations

Understand decimal
notation for fractions,
and compare decimal
fractions

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

Apply and

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

Geometric
measurement:
understand concepts
of volume and

relate volume to
multiplication and to
addition

Graph points in the
coordinate plane
to solve real-world
and mathematical
problems*

6

Apply and

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

Apply and

extend previous
understandings of
numbers to the system
of rational numbers

Understand ratio
concepts and use ratio
reasoning to solve
problems

Apply and extend
previous
understandings of
arithmetic to algebraic
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, multiply,

and divide rational
numbers

Analyze proportional
relationships and

use them to solve
real-world and
mathematical problems

Use properties of
operations to generate
equivalent expressions

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

8

Work with radical and
integer exponents

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

Analyze and solve
linear equations and
pairs of simultaneous
linear equations

Define, evaluate, and
compare functions

Use functions to model
relationships between
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 linear equation has a graph which is a straight line and conversely.
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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 ® &6“:;\

&
y ¥ 89 &‘b & & N
Mathematics §f O0Ff O O O

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 (i.e., 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 I 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 12”). 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

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



https://www.nctm.org/curriculumfocalpoints/

What is the critical math content
for your students?




Instructional Platform
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES




Exlolici’c Instruction




Instructional Platform

INSTRUCTIONAL DELIVERY

Exlolici't

INSTRUCTIONAL STRATEGIES
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Over a half century of research supports explicit (i.e,

direct, systematic) instruction.
(Stockard et al., 2018)

When compo\reo( to o(iscoverj o\pproackes, exlolici’c

instruction demonstrates kigker outcomes.
(Alfieri et al., 2011; Kroesbergen et al.,, 2004; Poncy et al., 2010)

Numerous meta-analyses and large-scale studies have
identified explicit instruction as essential for the

teaching and learning of mathematics.
(Chodura et al., 2015; Ennis & Losinski, 2019; Jitendra et al., 2018;
Kong et al., 2021; Morgan et al., 2015; Nelson & McMaster, 2019; Powell
et al., 2021).
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Exp“cﬁ

MODELING PRACTICE

SUPPORTS

Language

instead of that..
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Modeling is a
o(iollogue
between the
tedcher and
students.




Modeling MODELING PRACTICE

includes a step- . . .
'Og-stelo Step-by-ste,o explanation Guided practice

explanation o
xpkow ‘tcl) do OFl Planned e"o‘ml"'eS 'no(epeno(ent practice

math loroblem.
SUPPORTS

Ask high-level and low-level questions
A teacher may

do 1 modeled Elici’cing {zrectuent responses
[orololem or
several. Providing affirmative and corrective feedback

Copjrigl«‘t 2023 Sarah R. Powell, Ph.D.



26 “Today, we dre ledrning about
addition. This is important
+ 79 because sometimes you have
. different amounts - like money
and you want to know how much
money you have altogether.”
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“Let’s solve this
loroblem. What's the

loroblem?"

“To solve 26 plus 79,
first decide about the
operation. Should we
add, subtract,
multiply, or divide?”

“How did you know we

want to add?”

“26 lolus 79.”

“Addl.”

“There's a Plus
sign."



20
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“The plus sign tells us
we want to add. To
add, let's use the
loolr’cioll sums strategy.

What strateqy?”

“What migk’c par’fial

meadn?"

“we'll find parts - or
partial sums - then
add them together.
With the partial sums
strateqy, we start
adding in the greatest
place value. What's the
greatest place value in

this [oroblem?"

“Partial sums.”

uPar_t OF-"

“The tens.”



20
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“So, let's add the tens.
What's 20 [olus 70? Use
your base-10 blocks or
other tools.”

“20 Plus 70 e<1uol|s
90. Let's write 90
right here below
the equal line.
What will we

write?”

“90 is the par’fial
sum when you add

the tens. What does

90 represen't?"

“Now, let’s add the
ones. What should
we ddd?”

“90."

“90."

“It's the partial
sum of adding
20 plus 70."

"“© lolus 9.



20
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“0 [olus 9 ectuolls
what? Use your
base-10 blocks or
other tools.”

“How did you get
15°?2"

“Let’s write 15 below
the 90. Where do
we write the 15?”

“15 is the loolr‘tioll
sum when you add
the ones. Now, let's
add the partial
sums ’Coge’clf\er.
What will we add?”

“15."

“We knew we
had 9, then we
added on 6.”

“Below the 90."

“90 |o|us 15.”



20
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“What's 90 Plus 157
Use your 90-’co
stm’cew.”

“How did you add
those addends?”

“So, when you add
26 plus 79, the sum
is 105. Who can
share how we solved

this problem?"

“105."

“I' added 90 |O|us
10 then added 5

movre.”

“We used the
loowtioll sums
strateqy. We
added the tens
then added the
ones. Then we
added the partial

sums.”



20

What did you observe?

How would you improve this example?

Colojrigl'\t 2023 Sarah R. Powell, Ph.D.



Moo{eling MODELING PRACTICE

needs to Step-by-step explanation Guided practice
include
planned Independent practice
examples.
SUPPORTS

Ask high-level and low-level questions
These examples
should be Eliciting frequent responses
BBREE 5 Providing affirmative and corrective feedback
easier skills

lead to more

difficult skills.
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Practice
continues das a
o(iol|09ue
between the
teacher and
students.




MODELING PRACTICE
Step-by-stelo explanation
Planned examples Independent practice

SUPPORTS

Ask high-level and low-level questions
Eliciting frequent responses

Providing affirmative and corrective feedback

“Let's work on a

problem together.”

Guided practice
is practice in
which the
teacher and
students
practice

loro'olems

together.
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MODELING PRACTICE Independent

Step-by-step explanation Guided practice PVO\C‘tfce fs

practice in

Planned examples which the
students
SUPPORTS practice

Ask high-level and low-level questions ino{epeno(erx’c@
Eliciting frequent responses with teacher

support.

Providing affirmative and corrective feedback

“Now, you'll practice a problem
on your own. Use your attack

strategjl"
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MODELING PRACTICE
Step-bj-stelo explanation Guided practice

Planned examples Independent practice

SUPPORTS
Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

These Supports should be used in both
Modeling and Practice.

Copjrigkt 2023 Sarah R. Powell, Ph.D.



During Modeling and Practice, it is essential to engage
students and check for understanding.



o ® 0 O



MODELING PRACTICE
Step-by-stelo explanation Guided practice

Planned examples Independent practice

SUPPORTS

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

“Because a positive 1 and
ad negative 1 equal 0. |
use the zero pair to l«ello

me subtract.”

“Whg do you use

2ero loolirs?"

Cologrigl'\‘t 2023 Sarah R. Powell, Ph.D.



MODELING PRACTICE
Step-bj-stelo explanation Guided practice

Planned examples Independent practice

SUPPORTS
Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

During Modeling and Practice, students should frequently
respond. The frequent responses keeps student attention and
keeps student learning active.

Copgrigk{ 2023 Sarah R. Powell, Ph.D.






During Modeling and Practice, students should receive
immediate feedback on their responses.



E “Nice work using your word
problem attack strategy.”



[ “Let’s look at that again. Tell
me how you added in the

hundreds column.”






What are your strengths with explicit

instruction?

What are the opportunities for growth?

What are your immediate next steps?
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Language




Instructional Platform

INSTRUCTIONAL DELIVERY
Exp“cﬁ

Language

INSTRUCTIONAL STRATEGIES
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Exp“cﬁ

MODELING PRACTICE

SUPPORTS

Language

instead of that..
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{Lis’tening}

{ Writing Vocabularj SpeakingJ

{Reading}
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1. Some math terms are shared with English but have different meanings

Rubenstein & Tkom[oson (2002)

Copjvigk‘t 2023 Sarah R. Powell, Ph.D.



1. Some math terms are shared with English but have different meanings

2. Some madth words are shared with Englisk with similar meanings
(but o more precise math medning)

Rubenstein & Thom[oson (2002)
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1. Some math terms are shared with English but have different meanings

2. Some madth words are shared with Englisk with similar meanings
(but o more precise math medning)

3. Some math terms are onlg used in math

Rubenstein & Thom[oson (2002)
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2. Some math words are shared with English with similar meanings
(but a movre precise math meaning)

3. Some math terms are onlj used in math

Squd re

round base
second

Rubenstein & Thom[oson (2002)
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1. Some math terms are shared with English but have different meanings

2. Some madth words are shared with Englisk with similar meanings
(but o more precise math medning)

3. Some math terms are onlj used in math

5. Some math terms are similar to other content-area terms with different
meanings

Rubenstein & Tkompson (2002)
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1. Some math terms are shared with English but have different meanings

2. Some madth words are shared with Englisk with similar meanings
(but o more precise math medning)

3. Some math terms are onlj used in math

5. Some math terms are similar to other content-area terms with different
meanings

6. Some math terms are homogmpks

Rubenstein & Tkompson (2002)
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2. Some math words are shared with English with similar meanings
(but a movre precise math meaning)

3. Some math terms are onlj used in math

hundreds vs.

folcto.r i hundredths
multiple

numerators vs.
denominator

Rubenstein & Thom[oson (2002)
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1. Some math terms are shared with English but have different meanings

2. Some madth words are shared with Englisk with similar meanings
(but o more precise math medning)

3. Some math terms are onlg used in math

5. Some math terms are similar to other content-area terms with different
meanings

6. Some math terms are komogmphs

8. An English math term may translate into another language with different

meo\nings

Rubenstein & Thom[oson (2002)
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2. Some math words are shared with English with similar meanings
(but a movre precise math meaning)

3. Some math terms are onlj used in math

8. An English math term may translate into another language with different

meolnings

four vs. forty

Rubenstein & Thom[oson (2002)
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1. Some math terms are shared with English but have different meanings

2. Some madth words are shared with Englisk with similar meanings
(but o more precise math medning)

3. Some math terms are onlg used in math

5. Some math terms are similar to other content-area terms with different
meanings

6. Some math terms are komogmphs

8. An English math term may translate into another language with differe
meanings

o, Englisk spelling and usage may have irregularities

10. Some math concepts are verbalized in more than one way

Copjrighf 2023 Sarah R. Powell, Ph.D.



2. Some math words are shared with English with similar meanings
(but a movre precise math meaning)

3. Some math terms are onlj used in math

8. An English math term may translate into another language with different
meanings
rhombus vs.

diamond

10. Some math concepts are verbalized in more than one way

vertex vs. corner

x .
Copyrigh’c 2023 Sarah R. Powell, Ph.D.



Use terms loreciselj
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What number is in
the tens place?

NMhat digit is in the tens place
hat is the value of the digit i
the tens place?

135

Why this is important...

* A number refers to the entire amount.

* The 3 in the tens place value is not a number, but rather
a digit in the number 135.

» Reinforces conceptual understanding of place value.

* Emphasizes that 3 is part of the number 135 with a
value of 30.

¥ A+H

Copyrigh’c 2023 Sarah R. Powell, Ph.D.



The alligator eats the

bigger number is less than

OR
is greater than

Why this is important...

» Students must learn how to read and write the
inequality symbols.

« Students must learn to read equations correctly from
left to right because < and > are two distinct symbols.

¥ A+H

Copjrigk’c 2023 Sarah R. Powell, Ph.D.



carry OR borr
e N regroup OR

trade OR
exchange

167
+ 294

Why this is important...

« “Carry” or “borrow” is procedural.

* The other terms reinforce the conceptual
understanding or regrouping ones into tens, tens into
hundreds, and so on (i.e., the total amount does not
change) orungrouping hundreds into tens, tens into
ones, and so on.

¥ A+H

Copyrigh’c 2023 Sarah R. Powell, Ph.D.



top number and
bottom number

numerator and
denominator

Why this is important...

ldentifying that there are two separate (whole)
numbers suggests that whole number properties can be
applied to fractions.

Emphasizing that a fraction is ONE number with ONE
magnitude on a number line that is communicated with
a numerator and denominator is important.

Copyrigh’c 2023 Sarah R. Powell, Ph.D.

¥ A+H



reduce the fraction

rename OR
find equivalent OR
simplify

Why this is important...

* Reducing suggests that the quantity or magnitude of
the new number will be less than the original number.

¥ A+H

Copjrigk’c 2023 Sarah R. Powell, Ph.D.



Four point seven
Four point oh seven

Four and seven tenth
our and seven hundredths

4.7
4.07

Why this is important...

» Accurately shares the magnitude of the decimal.
* Emphasizes place value.

Copyrigh’c 2023 Sarah R. Powell, Ph.D.



box OR ball

square OR
circle

Why this is important...

» Use the formal language of shapes to confirm informal
language.

¥ A+H

Copjrigk’c 2023 Sarah R. Powell, Ph.D.



?

N\\\\\\\Edge

\\\\Vbnex

Face

i

Why this is important...

* Thisis the endpoint where two or more line segments
or rays meet.

Copjrigk’c 2023 Sarah R. Powell, Ph.D.



long hand and
short hand

minute hand and
hour hand

Why this is important...

* The informal language describes the length of clock
hands but not the meaning.
» Help students understand the hours and minutes.

Copjrigk’c 2023 Sarah R. Powell, Ph.D.






Use terms loreciselj
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Factor

1l x 8 =
2 X 4 =

2 [
GQ‘O/- acfor

Multiple

8 x 1
8 x 2

< QP

\5&%

2
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Improper fraction Proportion
2 8
5 ~ 20
Mixed number Ratio

3 4:3
13-

Proper fraction Unit fraction
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Quadrilaterals
Kit Rhombus

A\
Parallelogram Square

DN B

Rectangle Trapezoid

[




Acute angle

Pl

Obtuse angle

N

Right angle

"

Straight angle
B




Acute triangle  Equilateral triangle

AN

Obtuse triangle Isosceles triangle

X— AN

Right triangle  Scalene triangle




Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Kz

N




Use terms loreciselj
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5
Even math requires
learning academic
language

Big Deal
Vocabulary?

Copyrigh‘t 2023 Sarah R. Powell, Ph.D.

VI ex'olicit instruction.
(Powell & Driver, 2015; Stevens et al.,
2022)

Use semantic maps.
(Stevens et al., 2022)

Use visuals.
(Powell & Driver, 2015)

Use flashcards with spaced

practice.
(Petersen-Brown et al., 2019)

Use read-alouds.
(Purpura et al., 2017)

Use explicit instruction.
Use multiple
representations.
Create opportunities
for discussion and
feedback.
Monitor student
progress.
Coordinate vocabulo\ry
instruction dcross
settings.

Credate additional

!oro\c’cice oploor’cuni’cies.
(Nelson et al., 2020)
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Mul’cilole Representations




Instructional Platform

INSTRUCTIONAL DELIVERY
Exp“cﬁ

Language

INSTRUCTIONAL STRATEGIES
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Multilole Represento\‘l’ions

FIuencg

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Copjright 2023 Sarah R. Powell, Ph.D.



N
\

Concrete

s
<
o
o
3
o
a
[
<
T
b
S
w
%)
N
o
N
+
<
)
'S
)
Q.
o
(S



5
<
o
o
3
o
a
[
<
s
b
S
w
%)
N
o
N
+
<
=
£
>
Q.
o
(&)



Trash Can
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Number & Operations

Place Value

e\P € e a U
ea Cl U
Integers & Algebra differe 50
Geometry
Data & Probability
ara R. Po e P D
Extras arehpowellEk N

Fractions [TTTTTT]]
& L .

. ]
Decimals ©iiEem

fraction strips fraction strips fraction strips Cuisenaire rods

|m |I..

FLOWCODE 1 1 III

fraction circlés geoboard geoboard geoboard pattern blocks

-
https://bit.ly/srpowell - s i -

two-color ) percentage
counters decimal strips place value disks strips

PRIVACy £ owcoDECO
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(=

2+8=10 34 = 3 tens dnd 4 ones

x—-6=8 4179
+ 569
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Fluenc5




Instructional Platform

INSTRUCTIONAL DELIVERY

Ex,olici'l?

INSTRUCTIONAL STRATEGIES
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Multilole Represento\‘l’ions

FIuencg
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Fluency is Fluencv in Fluencg Fluency kelps

doing mathematics provides less students build
mathematics makes stress on confidence
easily and mathematics working with
dccurately. edsier. memory. mathematics.

With fluency, it is important to emphasize both

concep’cuoll learnin9 and proceo(uml learning.

Copyrigk’c 2023 Sarah R. Powell, Ph.D.



Compo\ring - Knowing
numbers mul’ciloles
- Knowing

formulas




Addition

Single-digit addends sum to a single- or double-
o(igi‘t number

100 addition facts

<+
H O

9




Total
Addition

Count one set, count another set, [ou’c sets t09e’cher, count sum

2+3=5

Copyrigh’c 2023 Sarah R. Powell, Ph.D.



Cha nge
Addition

Start with a set, add the other set, count sum

2+3=5

Copyrigh’c 2023 Sarah R. Powell, Ph.D.



Total
Addition

Parts put together into a total

Karly saw 4 cardinals and 5 bluejags. How many

birds did Karly see?

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Cha nge
Addition

An amount that incredses or decredses

Premila had $4. Then they earned $5 for cleaning their room.
How much money does Premila have now?

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Addition

l{3 you have brown eyes:
What's a Total story to show
addition?

I you don't have brown eyes:

What's a Change/Join story to
show addition?




Subtrahend and difference are single-digit numbers
and minuend is single- or double-digit number

100 subtraction facts

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Copyright 2023 Sarah R. Powell, Ph.D.



Difference

Subtraction

Compare two sets, count difference

Copyright 2023 Sarah R. Powell, Ph.D.



Change

Subtraction

An amount that increases or decredses

Bronwyn had 9 cookies. Then they ate 2 of the cookies. How
many cookies does Bronwyn have now?

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Difference

Subtraction

and lesser amounts compared for a

Rachel has 9 apples. Jodie has 2 apples. How many move
apples does Rachel have? (How many fewer does Jodie have?)

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



What's a Change/Seloam’ce story
to show subtraction?

What's a Difference story to
show subtraction?




Build fluency with...
Addition Subtraction math facts.

* Addition: single-digit addends

Multiplication Division * Subtraction: single-digit
subtrahend

. Mul’ciplico\’cion: single-o(igi’c

factors

e Division: single—o(igi’c divisor

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Taped Problems

Cover, CopY: Compare '
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Third grade K.7 Division facts up to 10 |

FACT MONSTER

Divide:

3+3=[]

ks ]
[y T—_N

bt

Help your students attain
math fact fluency success
whetherin-person,
‘remote, or through /7
hybridilearning
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Addition Subtraction

Multiplica’cion Division

What are five ways you help students
build fact fluency?

Copjrigh’c 2023 Sarah R. Powell, Ph.D.



Build fluency with...

Addition Subtraction

whole-number computation

Mul’ciplica’cion Division

15 23

1009 71250
- 7124 + 15

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



Build fluency with...

Addition Subtraction

rationdl-number computation

Mul’ciplica’cion Division

1.4

A |w

> |©
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Build fluency with...

Addition Subtraction

in’ceger comloutation

Mul’ciplica’cion Division

14 - (-7) = 135 + 2 =

Copgrigh’t 2023 Sarah R. Powell, Ph.D.



What are your strengths with building
fluency?

What are the opportunities for growth?

What are your immediate next steps?

Copjrigk’c 2023 Sarah R. Powell, Ph.D.



Problem Solving




Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES













1. Kejworo(s tied to operations
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Lincoln had 8 pencils fewer than Roscoe. If

Roscoe had 18 pencils, how many pencils did
Lincoln have?

Lincoln had 8 pencils fewer than Roscoe. If

Lincoln had 18 loencils, how many pencils did
Roscoe have?
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Description of Sing

Occurrence of

Schema n % n
Total 27 205
Difference 17 129
Change 11 83
Equal groups 29 220
Comparison 10 7.6
Ratios or proportions 29 22.0
Product of measures Q 6.8

"When a problem featured a keyword.
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Word Problems (n= 132

Any
schema keord

26
17
7
26
9
23
9

%
96.3
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63.6
89.7
90.0
79.3
100.0

23
14

5
22
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specific

keywords”
[}
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88.5
824
71.4
84.6

9 100.0

9
8

39.1
88.9

Multiple
keywords"

%

19.2
11.8
71.4
69.2
444
39.1
11.1

Keyword(s) led

to correct

solution’

n

21
12

%

80.8
70.6
28.6
30.8
55.6
26.1
55.6




Descrition [ Multi-Sre Word Problems ( = 84

Occurrence of Any Keyword(s) led to

schema® keyword correct solution”

Schema n % n % n %
Total 40 47.6 39 97.5 r A J
Difference 11 13.1 11 100.0 9.1
Change 21 23.8 19 95.0 5.3
Equal groups 49 58.3 48 98.0 A |
Comparison 7 83 7 100.0 0.0
Ratios or proportions 22 25.0 16 76.2 6.3
Product of measures 7 8.3 7 100.0 2 28.6

*Sum across schemas does not equal 100 because each word problem featured more
than one schema.

*When a problem featured a keyword.
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But, do not tie a keyword to a specific operation!




2. Presenting problems bj operation

Copyright 2023 Sarah R. Powell, Ph.D.



Nam: _ = Date: _
Addition Word Problems >
Soive the word problems. Show your work

. Noah had 12 books. He got S more
did Nooh have in oil?

. Bonnée found 8 rocks on hg
bockyard, How mony rock

. Edward had S toy cor ¥ COrs. How
cors did Edword hove

. Mariela collected 11 4 2 found 3 more feathers.
How many fecthers & cll?

. LaMonte maode 14 cookied NOre COOKIes.
How maony coolees aid Lok

oenis. w be

W much mor Crop poper coes he

MEre i eets ol wome o0 <ot oo L e b oot
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Tedch dbout schemas







RTCE

Read and record the problem.
Hlustrate your thinking.
Compute.

Explain your thinking.
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SUPER

Slowly read the story problem twice.

Underline the question and circle the numbers you need.
Picture it. Draw the scenario to show what is happening.
Explain the problem with a number sentence.

Rewrite the answer in a sentence.
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R-CUBES

Read the [orololem.
Circle key numbers.
Underline the question.

SOLVE Box action words.
Evaluate steps.
Stuolg the problem. Solve and check.

Organize the facts.
Line up the plan.
Verifg the plan with computation.

Examine the answer.
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UPSV

| JNDERSTAND

Read and explain.

PLAN

How will you solve the problem?

SoOLVE

Set up and do the math!

JCHECK

Does your answer moke sense?
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Tedch dbout schemas




Total
Difference

Change

Ra’cios/Proloortions




TOtal Part-part-whole

Combine

Parts put ’cogether into a total

Danield saw 3 canoes dnd 8 kajaks. How
many boats did Daniela see? Total

Daniela saw 11 boats. If 3 of the boats were Part
canoes, how many were kayaks?

Part
Daniela saw 11 boats. 8 of the boats were

kagaks, how many were canoes?
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Total

“Are parts put together for a total?”
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B.

In March and April, it rained a total of 11.4 inches.
If. It rained”3.9 inches in March, how many inches
did it rain in April?
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Difference

and lesser amounts compared for

Adrianna has [oencils. Tracy has 4 loencils. How many
move pencils does Adrianna have? Difference

Adrianna has - more pencils than Tracy. If Tracy has 4

' . Greater
pencils, how many does Adrianna have? amount
Tracy has - fewer pencils than Adrianna. Adrianna has Lesser

|oenci|s. How many |oenci|s does Tracy have? amount
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Total

“Are parts put together for a total?”

Difference




Difference

g
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T
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o

(greater)

I
I
I
(lesser) (difference) -

(smaller)

Fuchs et al. (2008); Griffin & Jitendra (2009)
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Difference

Jana has 107 wooden beads and 68 glass beads. How many
more wooden beads than glass beads does Jana have?

S T S T PSR,

Enter your answer in the response box.

G -L=D
¢

107 - 6% ]

7.::30| molre
wooden \oeads

Fuchs et al. (2008); Griffin & Jitendra (2009)
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Difference
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Change

An amount that incredses or decredses

Nickole had © notebooks. Then, she bougk’c notebooks.

How many notebooks does Nickole have now?

End amount

Nickole had & notebooks. Then, she bought a few move
notebooks. Now, Nickole has © notebooks. How many

notebooks did she buj? Change

amount

Nickole had some notebooks. Then, she bougk’c
notebooks. Now, Nickole has © notebooks. How many Start amount

notebooks did she have to start with?
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Change

An amount that increases or decredses

Samdntha baked 20 cookies. Then, she ate 2 of the

cookies. How many cookies does Samantha have now?

End amount

Samantha baked 20 cookies. Then, she ate some of the

cookies. Now, she has 17 cookies. How many cookies did

Samantha eat? Chdnge
damount

Samadntha baked some cookies. She ate 2 of the cookies
and has 17 cookies left. How many cookies did Samantha | Start dmount

bake?
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Total

“Are parts put together for a total?”

Difference




Fuchs et al. (2008); Griffin & Jitendra (2009)
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28 There were 25 people in a library. Some people left the library and went home.
Then there were 13 people remaining in the library. Which number line
represents one way to determine the number of people who left the library?

Fuchs et al. (2008); Griffin & Jitendra (2009)
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Schema

Check!




Pablo goes to a stamp show where he can share, buy, and sell stamps.

26. Part A

The first day, Pablo starts with 744 stamps. He buys 27 stamps from his
friend. He then sells 139 stamps.

What is the total number of stamps that Pablo has after the first day of the
stamp show?
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Difference

The graph below shows the nhumber of pounds of plastic the Keller family recycled
for five months.

Recycled Plastic

J
J

March April May June July

Each B means 20 pounds.

Based on the graph, how many more pounds of plastic did the family recycle in
July than in April?
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Mr. Conley delivers packages. The bar graph shows the total number of packages
he delivered on five days last week.

Package Delivery
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10. PartA

What is the total number of packages Mr. Conley delivered on Monday
and Tuesday?

® 300
340
©® 350
® 360
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Total
Difference

Change

Ra’cios/Proloortions




Tedch dbout schemas
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Resources




INDEMINDENT
T ATUDIes

Centre for Independent Studies
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Institute of What Works

Education Sciences

Clearinghouse™
Assisting Students Struggling with
Mathematics: Intervention in the
Elementary Grades
Educator’s Practice Guide WWC 2021006

U.S. DEPARTMENT OF EDUCATION

A publication of the National Center for Education Evaluation and Regional Assistance (NCEE) at IES



Pirate Math Equation Quest

Research Individual Small Group STAAR Videos

Welcome to Pirate Math Equation Quest!

Individual Word-Problem Small-Group Word-Problem Small-Group Word-Problem
Intervention Intervention Intervention for STAAR

# T®n® | 3’3( "

I@
o

Licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License

L] -
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https://intensiveintervention.org/intensive-intervention-math-course

National Center on =
INTENSIVE INTERVENTION SOL

at American Institutes for Research

Intensive Implementation Intervention Information
Intervention ~ Support ~ Materials ~ For... ~

Intensive Intervention in
MODULE 5: INTENSIVE

Mathematics Course Content MATHEMATICS INTERVENTION:
INSTRUCTIONAL STRATEGIES

NCII, through a collaboration with the University of Connecticut, developed a set of course content
focused on developing educators’ skills in designing and delivering intensive mathematics instruction
This content is designed to support faculty and professional development providers with instructing p.-
service and in-service educators who are developing and/or refining their implementation of intensive

mathematics intervention.

Intensive instruction was recently identified as a high-leverage practice in special education= , and DBI is a research
based approach to delivering intensive instruction across content areas (NCII, 2013). This course provides learners
with an opportunity to extend their understanding of intensive instruction through in-depth exposure to DBI in
mathematics, complete with exemplars from actual classroom teachers.

NCII, through a collaboration with the University of Connecticut and the National Center on Leadership in Intensive
Intervention= and with support from the CEEDAR Center= , developed course content focused on enhancing
educators’ skills in intensive mathematics intervention. The course includes eight modules that can support faculty and
professional development providers with instructing pre-service and in-service educators who are learning to
implement intensive mathematics intervention through data-based individualization (DBI). The content in this course
complements concepts covered in the Features of Explicit Instruction Course and so we suggest that users complete

both courses.
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https://intensiveintervention.org/intensive-intervention-math-course

lnstructional Routineg for
athematics lntervention

R. Powell, Ph.D.
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https://www.inclusionintexas.org/apps/pages/index.jsp?uREC_ID=2155039&type=d&pREC_ID=2169859
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https://www.amazon.com/Teaching-Math-Middle-School-Students/dp/1598572741

Sarah R. Powell, Ph.D.

Associate Professor
The University of Texas at Austin

www.sarahpowellphd.com

srpowell@utexas.edu @sarahpowellphd
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