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Describe your strengths in
supporting mathematics.

Describe an opportunity for growth.




GRADE 4 MATHEMATICS

Average scale scores, percentage , percentage , percentage , percentage and percentage for grade 4 mathematics, by All students
jurisdiction: 1990, 1992, 1996, 2000, 2003, 2005, 2007, 2009, 2011, 2013, 2015, 2017, 2019, and 2022

SET BASELINE AT: () ator above Basic (® at or above Proficient

Assessment 0 Progient Advgced Z(ta Ef;;i%i
Year Proficient
2022 27 34
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2017 39*
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2011 43%*
2009 5 39*
2007 31 3% 34
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2000 35% 20* pAd

1996

20001 33* 44* 21*  pid
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Instructional Platform

Instructional Deliverj

D
2

Instructional Stro\tegies
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A practice that
has shown

consistent and
positive results
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An intervention
(i.e., packaged
program) that
has shown
consistent and
positive results
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evidence-based s’cm’ce% fp\m:t:()d :\" strategy
ad as snown

consistent and
posi’cive results
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What's the continuum of mathematics support?
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Assisting Students Struggling with
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES






Instructional Platform

INSTRUCTIONAL DELIVERY

Vocabulary

INSTRUCTIONAL STRATEGIES
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VOCABULARY

Resedrch and Information
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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
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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
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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
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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 2024 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
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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.
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box OR ball

square OR
circle

Why this is important...

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

¥ A+H
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?

N\\\\\\\Edge

\\\\Vbnex

Face

i

Why this is important...

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

Resedrch dnd (nformation

Use Formal Mathematics Language

instead of that..

ldentify examples of

“Instead of ____, say ____.
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Use terms loreciselj
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VOCABULARY

Use Terms With Precision

Strategies for Tedching Mathematics Language

H What are your strengths?

r“/l What dre your opportunities for growth?

o) What dare your plans for next Monday?
Next month?
Next year?

Copjrigkt 2024 Sarah R. Powell, Ph.D.



Factor

1l x 8 =
2 X 4 =

£ 3
UCto, "Clo,

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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Equation 9x - 4 = 7x
Expression 9x - 4

Formula @a% + b? = ¢?

Function f£(x)

Inequality 9x - 4 > 6Xx

C
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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
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VOCABULARY

Use Terms With Precision

Strategies for Tedching Mathematics Langudge

Discuss terms you want
H What are your strengths? Students tO Mse WE-tI'\.
precision.

ﬁ What dre your opportunities for growth?

What dre your plans for next Monday?
Next month?
Next year?
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Use terms loreciselj
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VOCABULARY

Use Terms With Precision

Strategies for Tedching Mathematics Language

H What are your strengths?

r“/l What dre your opportunities for growth?

o) What dare your plans for next Monday?
Next month?
Next year?

Copjrigkt 2024 Sarah R. Powell, Ph.D.



Use semantic maps

Torm _[oofinion_[oxample_______[onenarmple

of a whole or
set.

numerator The equal
parts of a

given fraction.
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Use word walls

difference

The result of subtracting or the result when

comparing two numbers. hOI‘IZOntal llne
5-4=1 A straight line that goes from left to right or right to left.

1 is the difference

>

equivalent

Two numbers that have the same value.

total

i is equivalent to i The result or sum when adding numbers.

4 2

5+7=12

(mathspiral.com)
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Use flash cards

quotient

divisor dividend

factor

(Petersen-Brown et al., 2019)
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VIY: 9|ossaries

equal - with the same value Glosario de Matematicas

‘ . Término Definicion
= adicién Juntar o agregar.
‘ ’ ‘ - —

algoritmo Es una serie de pasos organizados que describe el proceso que
(algorithm) se debe seguir, para dar solucién a un problema especifico.

alinear Un conjunto de objetos, imagenes o nimeros alineados en
(array) columnas vy filas.

equa’cion - exloressions with an equal sign

5=2+3

ancho La medida de un lado de un objeto, generalmente el lado mas
(width) corto.

angulo Dos semirrectas o segmentos de linea recta que comparten un
(angle) punto final.

angulo agudo

4 i o
(acute angle) Un éangulo que mide menos de 90°.

angulo obtuso

4 i o o
(obtuse angle) Un éangulo que mide entre 90° y 180°.

edge - line segment between faces
éngulo recto

4 i o
vertex (right angle) Un éngulo que mide exactamente 90°.

edge /
drea La cantidad de unidades cuadradas que cubre una figura
(area) geométrica cerrada.

balance presupuestario Un presupuesto es cuando la cantidad total de dinero gastado,
(balance the budget) ahorrado y compartido es igual al ingreso total.

bascula Instrumento de medicion que se utiliza para medir el peso o la
(balance scale) carga.

base (computacion)
(base (computation))

Un niimero que se multiplica por un exponente.

base (geometria)

(base (geometry)) La forma inferior de una figura tridimensional.

‘ Specialzed Math Intervention to Reach All Leamers.
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Use danchor charts

Addition Computation
1

17 @« addend
+ 59 @ addend Quadrilaterals

76 == sum Kit Rhombus

2\

Parallelogram Square

[ ]

Trapezoid
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Use 9m|o|f\ic organizers

Definition

a straight line that
goes left to right
or right to left

horizontal

Examples

?\

—

Non-examples

Copjrigh’c 2024 Sarah R. Powell, Ph.D.




Use tecknolow

Cﬂ'ﬁocabularg Lessons~  Mixes  About~ (O domathse. | a
— (OO

SISO

Addition & Multiplication & Numbers & Expressions &
Subtraction Division Operations Equations

Geometry & Statistics & Ratios &
Measurement Probability Proportional
Relationships

Copyriglﬂf 2024 Sarah R. Powell, Ph.D.



segment
rectangular

triangular
trapezoid
rectangle

quadrilateral

decagon
cylinder
triangle

octagon
pentagon
rhombus

cylinder
parallelogram
hexagon
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Use games

{ )

one-half

\ J/

4 )

one-fourth

\. J

4 N

one-sixth
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Use math writing

Copgrigh’c 2024 Sarah R. Powell, Ph.D.



‘MUMMY MATH

An Adventure in Geometry

Cindy Neuschwander  illusirated by Bryan Langdo

7o Al
thousands L “I L JJ
hundreds rens

ones

illustrated by Edward Miller

Dayle Ann Dodds

by Stuart J. Murphy illustrated by Rémy Simard
P inustatedy John Manders

(Purpura et al., 2017)
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Teacher

Students
Teacher

Students
Teacher

Model and practice

Let’s work on addition. Today, let’s think about addition as combining. What
does it mean to combine?

Put together.

When we combine, we put things together. When you cook, you put
ingredients together. For example, to make macaroni and cheese, you combine

what?

Macaroni noodles and cheese!

That’s right. You combine macaroni and cheese! Now, let’s think about
combining numbers. Look at this problem.

(Show problem.)

(Powell & Driver, 2015; Stevens et al., 2022)

Copgrighf 2024 Sarah R. Powell, Ph.D.






VOCABULARY

Use Terms With Precision

Strategies for Tedching Mathematics Language

H What are your strengths?

TI{I What dre your opportunities for growth?

o) What are your plans for next Monday?
Next month?
Next year?
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Instructional Platform

INSTRUCTIONAL DELIVERY

Vocabulary

INSTRUCTIONAL STRATEGIES
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REPRESENTATIONS

Research and Information

H What are your strengths?

TI{I What dre your opportunities for growth?

o) What dre your plans for next Monday?
Next month?
Next year?

Comright 2024 Sarah R. Powell, Ph.D.
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REPRESENTATIONS

Resedrch and Information

H What are your strengths?

TI{I What dre your opportunities for growth?

o) What dre your plans for next Monday?
Next month?
Next year?
[ ]
AT '8
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Copjrighf 2024 Sarah R. Powell, Ph.D.
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Copjvigh‘t 2024 Sarah R. Powell, Ph.D.



Modeling Fractions with Cuisenaire Rods

Trash Can

Copvvighf 2024 Sarah R. Powell, Ph.D.



Number & Operations

L4 . L4 -
Place Value
elp o2 ee and
20 c o
Integers & Algebra differe 00
Geometry
Data & Probability

ara R. Po P D

Extras arahpowellgh i

Fractions ... ¢ ]
&

o I N
Decimals @ iuan

fraction strips fraction strips fraction strips Cuisenaire rods

@,

'm | " |“| I

FLOWCODE 1 1 III

RODD A A

fraction circles geoboard geoboard pattern blocks

bl't.lj/srloowell csr | R =

counters decimal strips | place value disks strips

PRIVACy £ owcope <O
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=

2+8=10

34 = 3 tens dnd 4 ones

4,179

0,12 3,4,5 06,7 8,910
+ 509
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REPRESENTATIONS

Resedrch and Information

H What are your strengths?

TI{I What are your opportunities for growth?

o) What are your plans for next Monday?
Next month?
Next year?

¥IAT+H

Co[ojrighf 2024 Sarah R. Powell, Ph.D.
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Model and Practice




Instructional Platform

INSTRUCTIONAL DELIVERY

Vocabulo\ry

Model and
Practice

INSTRUCTIONAL STRATEGIES
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MODEL AND PRACTICE

Resedrch and Information

MODELING

SUPPORTS

Copvvighf 2024 Sarah R. Powell, Ph.D.

PRACTICE




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).

H x .
Copynglﬂf 2024 Sarah R. Powell, Ph.D.




What's the continuum of mathematics support?

novice learners or learners with olcc[uireo(
struggling ledrners knowleo(ge and skills
exlolici’c oliscoverj or
instruction inquiry

Anita Archer (2019)

Copjrighf 2024 Sarah R. Powell, Ph.D.



MODEL AND PRACTICE

Resedrch and Information

MODELING

SUPPORTS

Copjvigh‘t 2024 Sarah R. Powell, Ph.D.

PRACTICE







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

Copjrigh’c 2024 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.

Copjrigh’c 2024 Sarah R. Powell, Ph.D.






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.

Copjrigh’c 2024 Sarah R. Powell, Ph.D.



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"

Copjrigh’c 2024 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

These Supports should be used in both
Modeling and Practice.

Copgrighf 2024 Sarah R. Powell, Ph.D.



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



® 0 0



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 we have 12

:\Whjtdo you ones. When you have
aveto more than 9 ones, you
regroulo?

have to regroup.”

Copgrigh’c 2024 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.

Copgrigh’c 2024 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.”






MODEL AND PRACTICE
H What are your strengths?

TI{I’ What dre your opportunities for growth?

o) What dre your plans for next Monday?
Next month?
Next year?

FLUENCY

Resedrch and Information

Copvvighf 2024 Sarah R. Powell, Ph.D.



What are your strengths with modeling and
practice?

What are your opportunities for growth?

What are your plans for next Monday?
Next month?
Next year?

Copyriglﬂf 2024 Sarah R. Powell, Ph.D.



Build Fluer\C5




Instructional Platform

INSTRUCTIONAL DELIVERY

Model and
Practice

INSTRUCTIONAL STRATEGIES

Copjright 2024 Sarah R. Powell, Ph.D.



MODEL AND PRACTICE
H What are your strengths?

TI{I’ What dre your opportunities for growth?

o) What dre your plans for next Monday?
Next month?
Next year?

FLUENCY

Research and (nformation

Copjvigh‘t 2024 Sarah R. Powell, Ph.D.






Fluency
provides less
stress on
working
memory.

Fluency helps
students build
confidence
with

mathematics.

With fluency, it is important to emphasize both

concep’cual Ieaming and proceo(uml leaming.

Copvvighf 2024 Sarah R. Powell, Ph.D.



Addition

Multiplication

COun'ting
Comloawing
numbers
COun‘ting
coins
Telling time

Copgrighf 2024 Sarah R. Powell, Ph.D.

Subtraction

Division

Represen’cing

fractions
ldentifying
sl'\olloes
Medsurement
Solving
equations



Memovrization Edse and
or au’como\’cici’cy dccurdcy




FLUENCY

List different types of
fluency. Discuss whether
they require memorization.

H What are your strengths?

A

IIIIWka‘t are your opportunities for growth?

What are your plans for next Monday?
Next month?
Next year?

Coparigk’c 2024 Sarah R. Powell, Ph.D.



Build fluency with math facts.
Addition Subtraction + Addition: single-digit addends
* Subtraction: single-digit
subtrahend
Mul'tilolicol‘tion Division
. Mul’ciplico\’cion: single-o(igi’c

factors

* Division: single—digi’c divisor

Copvvighf 2024 Sarah R. Powell, Ph.D.



DAILY BRIEF

Work on small sets of facts

Work on unknown facts
(in combination with known facts)




Dice

Roll the Dice 0?

8 + 7
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Dominoes

Copjrigh’c 2024 Sarah R. Powell, Ph.D.



Spirmer

2 times 4 equals 8.

6 times 9 equals 54, A

7 times 1 equals 7.

Copjrigh’c 2024 Sarah R. Powell, Ph.D.



Ploljing Cards

Copgrigh’c 2024 Sarah R. Powell, Ph.D.



Ulos

Wm[o
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Mobi Math

2

@@]MO@HO@O@M x|
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Flash Cards

Copgrighf 2024 Sarah R. Powell, Ph.D.



Bingo

Math Bingo

Your teacher will call out a math problem. Quickly solve the problem. If you have the
answer on your bingo card, cover it with a chip. The middle space is freel .t - l
The first person to finish the pattern your teacher decides wins! 8 ( m e S 1 O e qua S e
(5 in a row, 4 corners, etc.)

2 Plus 3 eCtuwlls...

Copgrighf 2024 Sarah R. Powell, Ph.D.



Magic Squares

Magic Squares Board

right corner

ce the sum or product in the bottom

sum or product of the bottom right corner.
right column number.

um or product of the bottom right corner.
th
oduct of the bottom number.
uct of the

create a fact with a

N S
n|in
o O
1)
N[O
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Cover, Copj, Comloolre
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X
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file folder

X
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Copgrigk’c 2024 Sarah R. Powell, Ph.D.




Taped Problems

Taped Problems

Copgrighf 2024 Sarah R. Powell, Ph.D.



Games

Grades 3+ |
Edupress 3
g S

( .

by evermode™

==/ Amonstrously fun
. @ 8ame of creative
e > N mental math

o™ | ‘¥

€
'.rhe £ame that makeg
lication facts splat

P "'

multip|

-tabuloug!

B\/
evermade
2 cmelpesic
JEEHB AU

ILLUSTRATIONS!
[LEMA ZYIINA

PROOF!

THE FAST PACED GAME OF MENTAL MATH MAGIC!

um““"m:::\?.
\Leart0d

by evermaode
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Tecknologj

Third grade K.7 Division facts up to 10 M8T - | i 3 |
Wl Ty T I M E % )
: u el MathFacts®

3 o FACT MONSTER

Flashcard

subtraction Level 3 1:51

Help your students attain
math fact fluency success
whether in-person,
remote, or through
hybrid/learning

Game-based system to improve math fact
fluency for grades 2-6 in less than 30 days!
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DAILY BRIEF

Work on small sets of facts

Work on unknown facts
(in combination with known facts)




FLUENCY

pes of Fluenc

Memorization?

H What are your strengths?

A

I I What are your opportunities for growth?

o What are your plans for next Monday?
Next month?
Next year?
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What are your strengths with building
fluency?

What are the opportunities for growth?

What are your plans for next Monday?
Next month?
Next year?
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WORD PROBLEMS

Resedrch and Information

H What are your strengths?

r“/i What dare your opportunities for growth?

o) What are your plans for next Monday?
Next month?
Next year?
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WORD PROBLEMS

Resedrch and Information

H What are your strengths?

ﬁ{i What dare your opportunities for growth?

o) What are your plans for next Monday?
Next month?
Next year?
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES



k’c’cps://in’censiveintervention.org

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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INCLUSION

IN TEXAS

T

Instructional Routines for
Mathematics Intervention

The purpose of these mathematics instructional routines is to provide educators with materials

to use when providing intervention to students who experience difficulty with mathematics. The
routines address content included in the grades 2-8 Texas Essential Knowledge and Skills (TEKS).
There are 23 modules that include routines and examples — each focused on different mathematical
content. Each of the 23 modules include vocabulary cards and problem sets to use during
instruction. These materials are intended to be implemented explicitly with the aim of improving

mathematics outcomes for students.
TES

Texas Education Agency

l‘\’c’clos://s[oeo(m[oloor’fs’to\9e.tea.’cexo\s.gov/resowce—Iibro\rg/instruc’cional-roa’cines-mo\’ckema’cics-in’cerven’cion
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MATHS PRACTICES
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A Guide to Five Research-Validated

Practices in Mathematics
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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 Wwe 2021006

U.S. DEPARTMENT OF EDUCATION

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