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Introduce yourself.

Describe your strengths in
supporting mathematics.

Describe an opportunity for growth.
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Instructional Platform




What's the continuum of mathematics support?

novice learners or learners with olccluireo(
s’cmggling ledrners knowleo(ge and skills
exlolici’c o(iscoverj or
instruction inquiry

Anita Archer (2019)
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Instructional Platform
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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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Institute of What Works

Education Sciences

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

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

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES
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Instructional Platform

INSTRUCTIONAL DELIVERY

Vocabulary

INSTRUCTIONAL STRATEGIES
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VOCABULARY

Research and Information

Use Formal Mathematics Language

instead of that...
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base

degree

Rubenstein & Thompson (2002)
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difference

even
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round base

second
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numerdtor

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

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

3. Some math terms have more than one meaning
4, Some math terms are onlj used in math

5. Some math terms are l'\omo[okones

- - - basevs.bass
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numerators vs.
denominator

hundreds vs.
hundredths
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skip count vs.
mul‘tiples

one-fourth vs.
one quarter
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rhombus vs.

diamond
vertex vs.

corner
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Use terms loreciselj
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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
. > < l' .
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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
. > < l' .
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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
. > < l' .
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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.

Copyright 2024 Sarah R. Powell, Ph.D.
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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
. > < l' .
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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
. > < l' .
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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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flips, slides, turns :
reflections,

translations,
rotations

Why this is important...

* The informal language helps children remember the
actions, but this vocabulary is not used on
assessments.

« Use the formal mathematical terms.

Copyright 2024 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.

Copyright 2024 Sarah R. Powell, Ph.D.



VOCABULARY

Research and Information

Use Formal Mathematics Language

ldentify examples of

“Instead of ____, say ____.

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



Use terms loreciselj
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VOCABULARY

Use Terms With Precision

Strategies for Teaching Mathematics Lanquage

H What are your strengths?

“{i What are your opportunities for growth?

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

Copjrigkt 2024 Sarah R. Powell, Ph.D.



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

Copjright 2024 Sarah R. Powell, Ph.D.



Coefficient
Constant
Term
Variable

Copjright 2024 Sarah R. Powell, Ph.D.



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

Formula @a% + b? = ¢?

Function §(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




Adjacent angles

L

Alterngte angles
< \\\ >

< >
C omplem\en tary angles

I =90°

Corresagnding angles

44 “\ V»
\\

Supplementary angles
=180°

<




Congruent figures

()<

Similar figures

A




Line of reflection

Line of smietry
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Dilation Scale factor
5 <«——scale factor

Reflection Transformation

Jf

Rotation Translatlon

I =

A H
| > < l 5
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Coordinate plane

Ordered pair Quadrant 2 Quadrant 1
Quadrants
X

X-axis
x-intercept
y °
y-axis
y-intercept

y-intercept

x-intercept

Quadrant 3
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VOCABULARY

Use Terms With Precision

Strategies for Teaching Mathematics Lanqudge

Discuss terms you want
H What are your strengths? jour Students 'to use WE'tk
precision.

“/i What are your opportunities for growth?

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

Copyright 2024 Sarah R. Powell, Ph.D.



Use terms loreciselj
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VOCABULARY

Use Terms With Precision

Strategies for Teaching Mathematics Language

H What are your strengths?

“{i What are your opportunities for growth?

[o) What are 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.

Copyright 2024 Sarah R. Powell, Ph.D.



Use word walls

difference

The result of subtracting or the result when

comparing two numbers. hOI‘IZOﬂtal 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 equiva[ent to L The result or sum when adding numbers.

4 2

5+7=12

(mathspiral.com)

Colojright 2024 Sarah R. Powell, Ph.D.



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.

equation - expressions 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.

Copyrigh{ 2024 Sarah R. Powell, Ph.D.



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 Picture

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

horizontal

———r

Examples M Non-examples

Copyright 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 tecknolow

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

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

Geometry & Statistics & Ratios &
Measurement Probability Proportional
Relationships

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



Use math writing
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MUMMY MATH

An Adventure in Geometry

Cindy Neuschwander  illusirated by Bryan Langdo

Dayle Ann Dodds

by Stuart J. Murphy  illustrated by Rémy Simard iusaeay John Manders

(Purpura et al., 2017)

Copjright 2024 Sarah R. Powell, Ph.D.



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)

Copjright 2024 Sarah R. Powell, Ph.D.






ma’clr\s[oiml.com
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Common Language on the STAAR:
Grades 4 and 5 Math Terms

Below are two tables of math terms commonly found on the Mathematics STAAR for

Grades 4 and 5.

Note: *indicates terms found at Grades 4 and 5.

Grade 4 Terms

acute angle

angle

array

comparison

cups

degrees

digit

*equation

equivalent

estimate

exactly

*expression

feet

*fraction

*frequency
table

*greater

*hundredths

inches

*intersect

*length

*less than

*measure

millions

mixed number

*more than

obtuse angle

parallel

*perimeter

perpendicular

protractor

quart

*stem and leaf
plot

strip diagram

thousands

twice

*value

variable
expenses




Grade 5 Terms

additive bagace Hie coordinate grid cubic units
relationship budget 9
n
1 *.
eqlfllaterol *expression *fraction frequency
triangle table
*greater than horizontal line *hundredths *intersecting

isosceles
triangle

mu|tIF?|IC0t'.Ve ordered pairs
relationship

*perimeter polygon quadrilateral rectangular
. . scalene
relationship represent triangle scatterplot
*,
simplify square inches stem and leaf
plot

two-
true dimensional x-coordinate

figure

y-coordinate

ma’clr\s[oiml.com
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VOCABULARY

Use Terms With Precision

Strategies for Teaching Mathematics Language

H What are your strengths?

rlﬁ What are your opportunities for growth?

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

Copjright 2024 Sarah R. Powell, Ph.D.
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Instructional Platform

INSTRUCTIONAL DELIVERY

Vocabulary

INSTRUCTIONAL STRATEGIES
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REPRESENTATIONS

Resedrch and Information
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REPRESENTATIONS

Research and Information

bi‘t.lj/sr[oowell % A+H
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Modeling Fractions with Cuisenaire Rods

Trash Can

Copyright 2024 Sarah R. Powell, Ph.D.



Number & Operations

C S = =
Place Value
Hle E HoRe o
ea cl o
Integers & Algebra differe 00
Geometry
Data & Probability
arah R. Powell, Ph.D
Extras .". ..4 e .. ... 0

[TTTTTIT]
___HE

fraction strips fraction strips Cuisenaire rods

|m|..

FLOWCODE I | | III

frachon curcles geoboard geoboard pattern blocks

. ] e i —
bl't.lj/srloowell e | REDET " B

counters decimal strips place value disks strips

RIVACY, £ owcone Ot
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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
STAAR Representations

STAAR Item

Representations

H What are your strengths?

Next month?
Next year?

“{i What are your opportunities for growth?

o) What are your plans for next Monday?

Copjrigkt 2024 Sarah R. Powell, Ph.D.
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REPRESENTATIONS
STAAR Representations
STAAR Item Representations

H What are your strengths?

r“/i What are your opportunities for growth?

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

Copjrigkt 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 PRACTICE

Copyright 2024 Sarah R. Powell, Ph.D.



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).

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



MODEL AND PRACTICE

Research and Information

MODELING PRACTICE

SUPPORTS

Copjright 2024 Sarah R. Powell, Ph.D.






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

Copyright 2024 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.”

x ®
Copjright 2024 Sarah R. Powell, Ph.D.



“Let’s solve this
26 loroblem. What's the

+ 79 | problem?”

“26 P'“S 79.
“To solve 26 lolus 79,
first decide about the
operation. Should we
ddd, subtract,
mul’cilolg, or divide?”
qu(d.n

“How did you know we

want to add?”

“There's a Plus
sign."

x ®
Copjright 2024 Sarah R. Powell, Ph.D.



“The [olus sign. tells us
20 we want to add. To
+ 79 olo(ol,'le’c’s use the
— Poll"tloll SUMS s’cm'tew.

What strateqy?”

“Partial sums.”

“What migk’c par’fial

mean?”
uPar_t OF-"

“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. - —

x ®
Copjright 2024 Sarah R. Powell, Ph.D.



“So, let’s add the tens.

26 What's 20 [olus 707 Use

i your base-10 blocks or
i other tools.”

“90."

“20 Plus 70 e<1uol|s

90. Let's write 90

right here below

the equal line.

What will we

write?” “g9Q.”

“90 is the par’fial
sum when you add

the tens. What does

90 represen't?"

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

“Now, let’s add the
ones. What should
we ddd?” “6 lolus 9.

A H
. ) l 5
Copjnght 2024 Sarah R. Powell, Ph.D.



“6 [olus 9 ectuolls
20 what? Use your
+ 79 base-10 blocks or
— other tools.” “q5

“How did you get

157" “We knew we
had 9, then we
“Let’s write 15 below added on 6."
the 90. Where do
we write the 15?”
“Below the 90."
“15 is the loolr‘tioll
sum when you add
the ones. Now, let's
add the partial
SumMs ’Coge’clf\er.
What will we add?”
“90 |0|us 15."”

A H
. ) l 5
Copjnght 2024 Sarah R. Powell, Ph.D.



“What's 90 P'“S 15°?
26 Use your 90-’(0
+ 79 strategy.”
“105.”

“How did you add

those addends?”
“I' added 90 |O|us

10 then added 5

movre.”
“So, when you ddd
20 PIMS 79, the sum
is 105. Who can )
share how we solved We b.tsed the
this problem?" loalrholl Sums
strategy. We
added the tens

then added the
ones. Then we

added the loar’cioll

sums.”

A H
. ) l 5
Copjnght 2024 Sarah R. Powell, Ph.D.



20

What did you observe?

How would you improve this example?

Copyrigh{ 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.

Copyright 2024 Sarah R. Powell, Ph.D.






MODEL AND PRACTICE

Problem Step-by-Step Explanation

Select a STAAR problem.

Work with a partner to
outline a step-bg-s‘l:ep
exploma‘tion.

Colojvigk’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.

Copyright 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"

Copyright 2024 Sarah R. Powell, Ph.D.






MODEL AND PRACTICE

Problem Practice Opportunities

High-Level Questions

Low-Level Questions

Describe how you would
engage students in
Affirmative Feedback P ra ct i (of -

Corrective Feedback

Copyright 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.

Copyright 2024 Sarah R. Powell, Ph.D.



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



(@
(@
(@

o |
“What is 7 times 9?” 6
(1} 3."



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?"
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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

During Modeling and Practice, students should frequently
respond. The frequent responses keeps student attention and
keeps student learning active.
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During Modeling and Practice, students should receive
immediate feedback on their responses.



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



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

hundreds column.”






MODEL AND PRACTICE

Problem Practice Opportunities

Higl'\- Level Questions

Low-Level Questions

Provide several of your
questions.

Affirmative Feedback PVOVide examples OF 50(&7

feedback.

Corrective Feedback

A H
| > < l 5
Copgnghf 2024 Sarah R. Powell, Ph.D. ;



MODEL AND PRACTICE

H What are your strengths?

rlﬁ 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 modeling and
pmctice?

What are your opportunities for growth?

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




Instructional Platform

INSTRUCTIONAL DELIVERY

Model and
Practice

INSTRUCTIONAL STRATEGIES
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FLUENCY

Research and Information

Types of Fluency

_“
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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.
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Addition Subtraction

Mul’cilolico\’cion Division

Counting Fractions

Comparison Geome’crg

Money
Medasurement

Time Algebm

A H
. > < l' .
Copynght 2024 Sarah R. Powell, Ph.D.



Edse dnd
accuracy




FLUENCY

Research and Information

Types of Fluency

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

A H
x l =]
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FLUENCY

Addition

Subtraction

Mul‘tiplica‘tion

Division

Copyright 2024 Sarah R. Powell,



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

A
A
A

2+3=95
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Cha nge
Addition

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

Copyright 2024 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?
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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?
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Addition

If you teach elementary:
What's a Total story to show
addition?

If you teach secondary:

What's a Chomge/.')oin story to
show addition?




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

100 subtraction facts
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C kange -
Subtraction

Start with o set, take away from that set, count difference

Copyright 2024 Sarah R. Powell, Ph.D.



Difference

Subtraction

Compare two sets, count difference

Copyright 2024 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?

Copjright 2024 Sarah R. Powell, Ph.D.



Difference

Subtraction

and lesser amounts compared for a

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

Copjright 2024 Sarah R. Powell, Ph.D.



Subtraction

£ you would chose beaches:

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

I1f you would chose mountains:

What's a Difference story to
show subtraction?




Mul’ci[olico\’cion

Multiplication of single-digit factors results in a
single- or double-digit product

100 multiplication facts




Mul’ci[olico\’cion

Show the groups, show the amount for each group, count product

3 X 2=0
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Mul’ci[olico\’cion

Show the groups, show the amount for each group, count product

3 X 2=0

Copjrigkt 2024 Sarah R. Powell, Ph.D.



Comparison
Mul’ciplico\’cion

Show a set, then multiplg the set

“—0—0—0—0—0—0—0—0—0—0—0

e M S - S |
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Multiplica’cion

multiplied by for a

Rhiannon has 2 boxes of crayons. There are 8 crayons
in each box. How many crayons does Rhiannon have

al’c09ether?

Copjrigkt 2024 Sarah R. Powell, Ph.D.



Mul’ciplico\’cion

multiplied by a number of for a

Vivienne had & stickers. Jessica had 2 times ds many

stickers as Vivienne. How many stickers did Jessica
have?

Copjrigkt 2024 Sarah R. Powell, Ph.D.



2 >< 5 - Multiplication

£ you wear 9|asses:

What's an Equal Groups story to

show mul’cilolico\’cion?

£ you don't wear glo\sses:

What's a Compavrison story to
show mul’cilolico\’cion?




Division

Divisor and quotient are single-digit numbers and

90 division facts

dividend is single- or o(ouble-o(igi’c number
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Division

Show the dividend, divide equallj among divisor, count quotient

Copjright 2024 Sarah R. Powell, Ph.D.



Division

Show the dividend, make groups of the divisor, count groups

Copjrigkt 2024 Sarah R. Powell, Ph.D.



_ Division

multiplied by for a

Stefanie has '~ pencils. She wants to share them equally
among her 2 friends. How many pencils will each friend
receive?

Nicole has loencils. She put them into loencil loockets
with |oenci|s edch. How many loencil pocke’ts did Nicole
use?

Copjrigkt 2024 Sarah R. Powell, Ph.D.



12 + 4 -— Division

I1f you watch comedies:

What's a Partitive story to show
division?

If you watch dramas:

What's a Quotative story to show

division?




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
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Build fluency with

Addition Subtraction

whole-number computation

Mul’ciplica’cion Division

15 23

1009 7250
- 724 = 15
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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 computation

Mul’ciplica’cion Division

14 - (-7) = 135 + 2 =

Copjvight 2024 Sarah R. Powell, Ph.D.



227
+ 185
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FLUENCY

Strategies for Building Fluency

H What are your strengths?

r"/i What are your opportunities for growth?

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

Work on small sets of facts

Work on unknown facts
(in combination with known facts)




Dice

Roll the Dice @?

8 + 7

x ®
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Dominoes
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Spirmer

2 times 4 equals 8.

6 times 9 equals 54, A

7 times 1 equals 7.
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Ploljing Cards
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Mobi Math

@M[ﬁﬂo@ﬂo@o@y m
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Flash Cards
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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 free! .t . l
The first person to finish the pattern your teacher decides wins! 8 ( m e S 1 O e qua S .
(5 in arow, 4 corners, etc.)

2 Plus 3 eCtuwlls...
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Magic Squares

sum or product of the bottom right corner.

roduct of the bottom number.

ith a sum or product of the bottom right corner.
f the right column number.

Magic Squares Board

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



Cover, Copj, Comloolre
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Taped Problems

Taped Problems
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r Y
2 &

-

Games

by evermode

== Amonstrously fun
@ 8ame of creative
mental math

PROOF"

THE FAST PACED GAME OF MENTAL MATH MAGIC!

by evermode”

—————

\ —

Grades 3+
| Edupress 2 f
O el

[3

) :(he 8ame that makeg !
multiplication facts splat-tabuloyg]

"‘:



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!

Tecknologj

Third grade K.7 Division facts up to 10 M8T - | v L=
« i TIME4
. { ®
> L = MathFacts

FACT MONSTER

#/ Games

Flashcard
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DAILY BRIEF

Work on small sets of facts

Work on unknown facts
(in combination with known facts)




FLUENCY

Strategies for Building Fluency

H What are your strengths?

rl{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 fluency?

What are your opportunities for growth?

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

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









Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

¥ A+



OOOOOOOOOOOO

Resedrch and Information

Copjr ...........................
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Resedrch and Information
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ed to operations




.sum - Total - Fewer- Lessthand < Carmelita had 8 pencils fewer than Jenny. If
- Plus_Jdl i Remain § <4 Jenny had 18 pencils, how many pencils did
" Carmelita have?

2 ,‘\T‘ .:’]US

V. HOWS

i « TaKs
e

imes - Ealy Ralf - Separal

wice - Per b - Quotien)

ea « Product g Gut) Carmelita had 8 pencils fewer than Jenny. If

) all - Multiple | % S3 ; i .
algroups | - Dl .‘ Carmelita had 18 pencils, how many pencils

) E fedby ) - Cut ™ : did Jenng have?
. ' J
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Key Words Used In Math Word Problems
Adamon Words T
o (oqﬂher or altogether - decreased - Subprackich
decrease

difference
fewer, larger, shorter
h

increased by
tagether

" Addition

inell
and R 1 Putting two or more things/ ¢
] amounts together
Keywords
Total

Altogether 2 Math Op@r‘af ofl =
Key Words
Addition Subtraction

< add . < difference
% altogether i % fewer than oo

e e 3 % and % % gave/take away
. oo f % both % decreased by

“in all < how many more

OPERATION G ik 2 By ON,, | [oros = o

«Plus . Inall |- Exceed « RE e  remaining
«And o« Join | Arenob . Min [
Multiplication Division
» Alwgﬁmer Wm % area % quotient
< product % divide
Feimeer oy
< by - of - per < equal parts/share
< Times equally
< double, twice, triple < per
< total < amount of each
i mcrcasc

« Split, » Quotient Ma
+ Divisor « Cut up Addition

aad
altogether
and

subtract fimes quotient

sum minus | product split

add difference | factor share

: left double divide
sultiplication gether| left over | groups |separate

M,(m-g:-;,‘,' B urws:(;ise T::creose each each
ot orother Traction) o : € away area average

) product of

quatient of . tipie combine | fewer rows  |equalgroups
separated & >
share ‘m:pmn&:g equally
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Foplit

equall
N,

Itiplied 1\
by

product

how remain _Smae._decrease 4
many S minus ©
._more S
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Words Poster Set

(4.1)

7 Reviews

pondents would Write a Review
end this to a friend

do you want to know about

wer in about 48 hours

th 3 monthly payments of
just $4.33. No fees.

Learn more @

Add to Wish list




Description of Sing Word Problems (n = 132

Schema- Keyword(s) led

Occurrence of Any specific Multiple to correct

schema keyword keywords” keywords" solution’

Schema n % n % n % n % n %
Total 27 205 i 80.8
Difference 17 129 : 70.6
Change 11 8.3 ! 28.6
Equal groups 29 220 A 30.8
Comparison 10 7.6 . . 55.6
Ratios or proportions 29 22.0 ¢ 26.1
Product of measures a 6.8 i 55.6

"When a problem featured a keyword.
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Description [ Multi—Sre Word Problems ( = g

Occurrence of Keyword(s) led to

schema® correct solution®

Schema n % n %
Total
Difference
Change
Equal groups
Comparison
Ratios or proportions
Product of measures
*Sum across schemas does not equal 100 because each word problem featured more
than one schema.

"When a problem featured a keyword.

Copjright 2024 Sarah R. Powell, Ph.D.



Talk about
keywords ("What
does more than

tell you about?")

Kegworo(s dre
imloor'l:omt to
identify and

understand

But, do not tie a keyword

to a specific operation!

Copjright 2024 Sarah R. Powell, Ph.D.



olems '05 operation




Name:
Addition Word Problems
Soive the word problems. Show your work.

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

. Bonnée found 8 rocks on
bockyard. How mony roc

. Edward had 5 toy corg
cors did Edword hove

t e found 3 more feathers.
How maony fecthers ¢« cll?

; \education.com

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

lookeeper Al
equol number of ba
$67 bononas, How m
How many are lelt ove

2. Belly hos 427 crange
in 23 boxes. How many org
joes she have left over?

k them vup equally
ox ond how much

b1, She wants 10
f 32 students. How
Wany extro pages will

crop poper. He instead
s each but forgets 1o check if
ents. Will there be enough
W much more scrop paper does he

MOre woaheets ol wwvw edoCation (om worksheets




WORD PROBLEMS

Attack Strategies

SOLVE
S’tuo(j the problem

Organize the information R-CUBES
Line up a Plan Read the problem
Verify the plan Circle key numbers

Underline the question

Examine the answer

Box action words

UPS Cl\eck Evaluate steps
Understand Solve and check

Plan
Solve

Chee L Ll
— xAJH

Comrigk’t 2024 Sarah R. Powell, Ph.D.






Tedch dbout schemas




WORD PROBLEMS

Attack Strategies

SOLVE
Study the problem

Organize the information R-CUBES
Line up a |o|om Read the pvoblem
Veriﬁj the plan Circle key numbers

Underline the question

Examine the answer

Box action words

UPS CI'\CCk Evaluate steps
Understand Solve and check

Plan
Solve

- x A+H

Comrigk’t 2024 Sarah R. Powell, Ph.D.



RICE

Read and record the problem.
ustrate your thinking.
Comlou’ce.

Explain your ’chinking.

Comrigk’t 2024 Sarah R. Powell, Ph.D.



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.

x o
Comrigk’t 2024 Sarah R. Powell, Ph.D.



R-CUBES

Read the problem.
Circle key numbers.
Underline the question.
Box action words.
Evaluate steps.

Solve and check.

Copyright 2024 Sarah R. Powell, Ph.D.

UPSV

| JNDERSTAND

Read and explain.

PLAN

How will you solve the problem?

SoLVE

Set up and do the math!

JCHECK

Does your answer make sense?




//\" ’*r\
\\l\‘ ’&\'}/




Tedch dbout schemas




Total
Difference

Change

Ra’cios/Proloortions




Schema and
Definition

Equations and Graphic Organizers

Examples

Variations

Total
(Combine;
Part-part-
whole)
Parts
combined
for a sum

P1+P2=T
(part + part = total)

(part)

Sum unknown:

I.sle has 11 red
apples and 18 green
apples. How many
apples does Lyle have
altogether?

Part unknown:

Lyle has 29 red and
green apples. If 11

of the apples are
red, how many green
apples does Lyle
have?

More than two parts:

Lyle has 34 apples. Of the
apples, 11 are red, 18 are
green, and the rest are
yellow. How many yellow

apples does Lyle have?

Difference
(Compave)
Sets
compared
for a

difference

B-s=D

(bigger - smaller = difference)
r————=1

G-L=D

(greater - less = difference)

(greater)

(greater)

(lesser) 1 (difference)

Difference unknown:
Sasha wrote 85 words
in her essay, and
Tabitha wrote 110
words. How many
fewer words did
Sasha write than
Tabitha?

Bigger/greater un-
known:

Tabitha wrote 25
more words than
Sasha. If Sasha
wrote 85 words, how
many words did
Tabitha write?

Smaller/lesser
unknown:

Tabitha wrote 110
words in her essay.
Sasha wrote 25 words
fewer than Tabitha.
How many words did
Sasha write?

Change
(Join;
Separate)
An amount
that
increases or
decreases

ST+-C=E
(start +/- change = end)

(change)

(change)

End (increase)
unknown:

Jorge had $52.
Then, he earned $16
babysitting. How
much money does
Jorge have now?

End (decrease)
unknown:

Jorge had $52. Then,
he spent $29 at the
ballpark. How much
money does Jorge
have now?

Clr\ange (increase)
unknown:

Jorge had $52. Then,
he earned some
money babysitting.
Now, Jorge has $68.
How much did Jorge
earn babysitting?

Clv\ange (decrease)
unknown:

Jorge had $52 but
spent some money
when he went to the
ballpark. Now, Jorge
has $23. How much
did Jorge spend at
the ballpark?

Start (increase) un-
known:

Jorge has some
money, and then
he earned $16 for
babysiﬂin} Now,
Jorge has $68. How
much money did he
have to start with?

Start (decrease)
unknown:

Jorge had some
money. Then, he
spent $29 at the
ballpark and has
$23 left. How much
money did Jorge
have before going to
the ballpark?

Multiple changes:

Jorge had $78. He stopped
and bought a pair of
shoes for $42 and then he
spent $12 at the grocery.
How much money does
Jorge have now?

I

Powell & Fuchs (2018).
Material collected from: Griffin & Jitendra, 2009; Fuchs et al,, 2014; Fuchs, Seethaler, et al., 2008; Fuchs et al,, 2010; Jitendra, 2002 Kintsch & Greeno, 1985; Van de Walle, Karp, & Bay-williams, 2013.
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Total
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WORD PROBLEMS: TOTAL

A B.

An artist poured 6.09 kilograms of orange sand A movie theater has 710 seats.
and 14.26 kilograms of blue sand into a - 158 seats are red.

mixing container for a project. What was the total |- 247 seats are black.

amount of sand the artist poured into the

+ 119 seats are yellow.
container in kilograms?

- The rest of the seats are green.
How many seats are green?

C

The frequency table shows the number of visitors a
park had on three different days.

Your TOTAL onblem:

Park Visitors

m Number of Visitors

Friday T T I
THL L TR THETHL
THL THL MU 1]

What was the total number of visitors the park
had over those three days?




To_tal Po\r’t—lootrt—wl'\ole

Combine

Parts put ’cogether into a total

Mandy saw 3 canoes and 8 kajo\ks. How
many boats did Mandy see? Total

Mandy saw 11 boats. If 3 of the boats were part
canoes, how many were kayaks?

Part

Mandy saw 11 boats. 8 of the boats were
kagaks, how many were canoes?

Copjright 2024 Sarah R. Powell, Ph.D.



Total

“Are parts put together for a total?”




Y
-—
+
A
N
I
-4

); Griffin &

et al. (2008

h

©n
Q
S

F




Total
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WORD PROBLEMS: TOTAL

A B.

An artist poured 6.09 kilograms of orange sand A movie theater has 710 seats.
and 14.26 kilograms of blue sand into a - 158 seats are red.

mixing container for a project. What was the total |- 247 seats are black.

amount of sand the artist poured into the

+ 119 seats are yellow.
container in kilograms?

- The rest of the seats are green.
How many seats are green?

C

The frequency table shows the number of visitors a
park had on three different days.

Your TOTAL onblem:

Park Visitors

m Number of Visitors

Friday T T I
THL L TR THETHL
THL THL MU 1]

What was the total number of visitors the park
had over those three days?




Total

Write a Total loroblem.




Difference
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WORD PROBLEMS: DIFFERENCE

D.

There are two lions at a zoo. The weight of the
younger lion is 379 pounds. The weight of the
older lion is 514 pounds. What is the difference in
pounds between these two weights?

F.

samantha, Gordon, and Diego each brought an ice
chest to a picnic.

- The weight of Samantha'’s ice chest was 83
pounds.

+ The weight of Gordon's ice chest was 28 pounds.
+ The weight of Diego’s ice chest was 37 pounds.

What was the difference in pounds between the
weight of Samantha's ice chest and the combined
weight of Gordon's and Diego's ice chests?

E.
The frequency table shows the number of movies
watched last month by each student in Mr.

Westley's class. Movies Watched
Last Month

Number of
Movies Students
[ 1+ [
[ 2 [ OO
EER
[« Tn 1]
What is the difference between the number of
students who watched 2 movies last month and the
number of students who watched one movie last
month?

Your DIFFERENCE problem:




Difference

and lesser amounts compared for

L'Tanya has loencils. Vickie has 4 loencils. How many
movre pencils does L'Tanya have?

L'Tanya has = more pencils than Vickie. If Vickie has 4
pencils, how many does L'Tanya have?

Vickie has = fewer pencils than L'Tanya. U'Tanya has
pencils. How many pencils does Vickie have?

Difference

Greater
amount

Lesser
amount

Copjright 2024 Sarah R. Powell, Ph.D.



Total

“Are parts put together for a total?”

Difference




Difference

g
c
T
=
o

(greater)

©
o
o
&
5
S
)
<
QU
x
Lap]
5]
<
S
o4
'S
(O)
©
o
o
N
s
=
(V)
wv
e
(8]
3
o
@
x .

(lesser) (difference)

(smaller)
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Difference
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WORD PROBLEMS: DIFFERENCE

D.

There are two lions at a zoo. The weight of the
younger lion is 379 pounds. The weight of the
older lion is 514 pounds. What is the difference in
pounds between these two weights?

F.

samantha, Gordon, and Diego each brought an ice
chest to a picnic.

- The weight of Samantha'’s ice chest was 83
pounds.

+ The weight of Gordon's ice chest was 28 pounds.
+ The weight of Diego’s ice chest was 37 pounds.

What was the difference in pounds between the
weight of Samantha's ice chest and the combined
weight of Gordon's and Diego's ice chests?

E.
The frequency table shows the number of movies
watched last month by each student in Mr.

Westley's class. Movies Watched
Last Month

Number of
Movies Students
[ 1+ [
[ 2 [ OO
EER
[« Tn 1]
What is the difference between the number of
students who watched 2 movies last month and the
number of students who watched one movie last
month?

Your DIFFERENCE problem:




Difference

Write a Difference problem.




Change

Copyright 2024 Sarah R. Powell, Ph.D.

WORD PROBLEMS: CHANGE

G. H.

Landon had one string that was 10 meters long. A parade began at 11:30 a.m. and ended at 2:18
He used 6.275 meters of this string for a project. p-m. How long did the parade last?

What was the length of string in meters that

Landon had left?

1. Your CHANGE problem:
Ms. Fitzgerald had gallons of fruit punch. She

served gallon of the fruit punch to her family at

lunch. How many gallons of fruit punch did Ms.

Fitzgerald have left after lunch?




Change

An amount that incredses or decredses

Annette had © notebooks. Then, she bouglf\’c notebooks.

How many notebooks does Annette have now? End amount

Annette had © notebooks. Then, she bought a few more
notebooks. Now, Annette has 9 notebooks. How many

notebooks did she buj?

Ckange
dmount

Start amount

Annette had some notebooks. Then, she bougk’c

notebooks. Now, Annette has © notebooks. How many

notebooks did she have to start with?

Copjright 2024 Sarah R. Powell, Ph.D.



Change

An amount that increases or decredses

Jenny baked 9 cookies. Then, she ate 2 of the cookies.
How many cookies does Jenny have now? End amount

Jenny baked 9 cookies. Then, she ate some of the cookies. Change
Now, she has & cookies. How many cookies did Jenny eat? SR

Jenny baked some cookies. She ate » of the cookies and

Start amount
has & cookies left. How many cookies did Jenny bake?

Copjright 2024 Sarah R. Powell, Ph.D.



Total

“Are parts put together for a total?”

Difference




Fuchs et al. (2008); Griffin & Jitendra (2009)
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WORD PROBLEMS: CHANGE

G. H.

Landon had one string that was 10 meters long. A parade began at 11:30 a.m. and ended at 2:18
He used 6.275 meters of this string for a project. p-m. How long did the parade last?

What was the length of string in meters that

Landon had left?

1. Your CHANGE problem:
Ms. Fitzgerald had gallons of fruit punch. She

served gallon of the fruit punch to her family at

lunch. How many gallons of fruit punch did Ms.

Fitzgerald have left after lunch?




Change

Write a Change loroblem.




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?

Grade 3 PARCC

Copyright 2024 Sarah R. Powell, Ph.D.



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?

Grade 3 STAAR

Copyright 2024 Sarah R. Powell, Ph.D.



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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Day

10. PartA

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

® 300
340
©® 350
® 360

Grade 3 PARCC
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Total
Difference

Change

Ra’cios/Proloortions




Schema and
Definition

Gm‘olr\ic Organizers

Examples

Variations

Equal Groups
(Vary)

A number of
equal sets or
units

GRxN=P

X =

(number/ (product)
rate)

(groups/
units)

Product unknown:

Maria bought 5 cartons
of eggs with 12 eggs in
edch carton. How many

eggs did Maria buy?

Groups unknown:

Maria bought 60 eggs.
The eggs were sold

in cartons with 12
eggs each. How many
cartons of eggs did
Maria buy?

Number unknown:

Maria bought 5 cartons
of eggs for a total of
60 eggs. How many eqggs
were in edach carton?

With rate:

Maria bought 5 cartons
of eggs. Each carton
cost $2.95. How much
did Maria spend on

eggs?

Comparison
One set as
a multiple
or part of

another set

X -

(set) (multiplier/ (product)

part)

Product unknown:

Malik picked 7 flowers.
Danica picked 3 times
as many flowers. How
many flowers did
Danica pick?

Set unknown:

Danica picked 3 times
ds many flowers as
Malik. If Danica picked
21 flowers, how many

flowers did Malik pick?

Times unknown:

Malik picked 7 flowers.
Danica picked 21
flowers. How many
times more flowers did
Danica pick?

With fraction:

Malik picked 25 red and
yellow flowers. 1f 1/5 of
the flowers were yellow,
how many were red?

Ratios/
Propov‘l:ior\s
(Pevcentages;
Unit Rate)
Relationships
among
quantities

Ratio

COMPARED

BASE

Subject unknown:

Sally typed 56 words in
2 minutes. How man
words could Sally type

in 7 minutes?

Base unknown:

Justin baked cookies
and brownies. The ratio
of cookies to brownies
was 3:5. If he baked

15 cookies, how many

brownies did he bake?

Object unknown:

Sally typed 56 words in
2 minutes. How many
minutes would it take
Sallg to type 192 words?

Compared unknown:
Justin baked cookies
and brownies. The ratio
of cookies to brownies
was 3:5. If he baked

25 brownies, how many

cookies did he bake?

Ratio unknown:

Justin baked 15 cookies
and 25 brownies. What's
the ratio of cookies to
brownies?

With percentage:

Watson received an
80% on his science quiz.
If the test had 40
questions, how many
questions did Watson
answer correctly?

With unit rate:

Paula bought 5 boxes
of markers. She spent
$9.75. What is the price
of one box of markers?

Material collected from: Jitendra, DiPipi, & Perron-Jones, 2002; Jitendra & Star, 2011; Jitendra et al., 2009; Van de Walle et al., 2013; Xin, Jitendra, & Deatline-Buchman, 2005; Xin & Zhang, 2009.

1
I
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WORD PROBLEMS: EQUAL GROUPS

J.

There are 4 erasers on each table in a classroom.
There are 5 tables in the

classroom. What is the total number of erasers on
all of the tables in this classroom?

K.

Carmine has 291 balloons. She put the same
number of balloons into 3 groups. What is the best
estimate of the number of balloons in each group?
A. 90

B. 100

C.75

D. 85

L.

Kelsi spends $6.75 every Saturday for breakfast.
What is the total amount of money Kelsi spends
on breakfast for 14 Saturdays?

Your EQUAL GROUPS problem:




Arrag
Vary

Groups mul’cilolieo( bj

for a

Evan has 2 boxes. There dre 6 muffins in edch box. How
many muffins does Evan have?

Evan has © muffins. They want to place them equally into
2 boxes. How many muffins will Evan place in edch box?

Evan has = muffins. They put them into boxes with

muffins each. How many boxes did Evan use?

Comrigk’t 2024 Sarah R. Powell, Ph.D.



“Are there groups with an equal number in
each group?”

Copjrigkt 2024 Sarah R. Powell, Ph.D.



O

(groups/  (number/ (product)
units) rate)
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WORD PROBLEMS: EQUAL GROUPS

J.

There are 4 erasers on each table in a classroom.
There are 5 tables in the

classroom. What is the total number of erasers on
all of the tables in this classroom?

K.

Carmine has 291 balloons. She put the same
number of balloons into 3 groups. What is the best
estimate of the number of balloons in each group?
A. 90

B. 100

C.75

D. 85

L.

Kelsi spends $6.75 every Saturday for breakfast.
What is the total amount of money Kelsi spends
on breakfast for 14 Saturdays?

Your EQUAL GROUPS problem:
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C (0) mf)d YiSO N WORD PROBLEMS: COMPARISON

M. N.
Jonathan and Elizabeth are comparing the masses | Haruko did 9 sit-ups in P.E. class. The number of
of their rocks. sit-ups Tom did can be represented by this
-Jonathan’s rock has a mass of 0.2 kilogram. expression. 2 x 9
-Elizabeth’s rock has a mass 8 times the mass of
Jonathan'’s rock. Which statement is true?
F. Tom did 2 times as many sit-ups as Haruko.
What is the mass of Elizabeth’s rock in kilograms?? | G. Haruko did 2 times as many sit-ups as Tom.
H. Tom did 2 more sit-ups than Haruko.
J. Haruko did 2 more sit-ups than Tom.

o. Your COMPARISON problem:
Erin has 12 pictures from a field trip and some

pictures from a vacation. She has twice as many

pictures from the vacation as from the field trip.

Which strip diagram represents p, the total

number of pictures Erin has?

Copyrigh{ 2024 Sarah R. Powell, Ph.D.




multiplied by a number of times for

Jodn ran © minutes. L'Tomgo\ ran 4 times longer

than Jodn. How many minutes did L'Tanya
run?

Copjright 2024 Sarah R. Powell, Ph.D.



“Are there groups with an equal number in
edach group?”

“Is o set compared a number of times?”

Co[ojriglr\t 2024 Sarah R. Powell, Ph.D.



Comparison

X

x —

(set) (multiplier/ (product)
part)




C (0) mf)d YiSO N WORD PROBLEMS: COMPARISON
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Jonathan and Elizabeth are comparing the masses | Haruko did 9 sit-ups in P.E. class. The number of
of their rocks. sit-ups Tom did can be represented by this
-Jonathan’s rock has a mass of 0.2 kilogram. expression. 2 x 9
-Elizabeth’s rock has a mass 8 times the mass of
Jonathan'’s rock. Which statement is true?
F. Tom did 2 times as many sit-ups as Haruko.
What is the mass of Elizabeth’s rock in kilograms?? | G. Haruko did 2 times as many sit-ups as Tom.
H. Tom did 2 more sit-ups than Haruko.
J. Haruko did 2 more sit-ups than Tom.

o. Your COMPARISON problem:
Erin has 12 pictures from a field trip and some

pictures from a vacation. She has twice as many

pictures from the vacation as from the field trip.

Which strip diagram represents p, the total

number of pictures Erin has?
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R a't i (0 / P Vo P o) y"ti on WORD PROBLEMS: RATIO or PROPORTION

P. Q.
Dennis made an extra $245.00 for selling furniture. | A baseball traveled 330 feet in 5 seconds. Which
The extra $245.00 was 7% of the total value of the |rate is equivalent to the rate at which the baseball
furniture he sold. What was the total value of the |traveled?
furniture Dennis sold? A. 55 feet per second

B. 66 feet per second

C. 55 seconds per foot

D. 66 seconds per foot

R. Your RATIO or PROPORTION problem
During a 90-minute school play, the main

character was on stage 80% of the time. What

amount of time in minutes was the main character

on stage?

Copjright 2024 Sarah R. Powell, Ph.D.




Ra’cio/Proloor’(ion

Description of damong quantities

Melissa baked cookies and brownies. The ratio of cookies to
brownies was 3:5. If she baked 25 brownies, how many cookies did

she bake?

Emma ’cmoeo( words in 2 minutes. At this rate, how many words
could Emma type in 7 minutes?

Copjright 2024 Sarah R. Powell, Ph.D.



“Are there groups with an equal number in
edach group?”

“Is o set compared a number of times?”

Ra’cio/Propor’(ion
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Ra’cio/Proloor’(ion

COMPARED

|

n et al. (2005)

X
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R a't i (0 / P Vo P o) y"ti on WORD PROBLEMS: RATIO or PROPORTION

P. Q.
Dennis made an extra $245.00 for selling furniture. | A baseball traveled 330 feet in 5 seconds. Which
The extra $245.00 was 7% of the total value of the |rate is equivalent to the rate at which the baseball
furniture he sold. What was the total value of the |traveled?
furniture Dennis sold? A. 55 feet per second

B. 66 feet per second

C. 55 seconds per foot

D. 66 seconds per foot

R. Your RATIO or PROPORTION problem
During a 90-minute school play, the main

character was on stage 80% of the time. What

amount of time in minutes was the main character

on stage?
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Ra’cio/Proloor’(ion

Write a Ratios or Propor’cions

loroblem.




Schema

Check!




Mr. Kowolski ordered 35 boxes of granola bars. Each box contained
24 granola bars.

What is the total number of granola bars Mr. Kowolski ordered?

Grade 4 PARCC

Copjright 2024 Sarah R. Powell, Ph.D.



Ratio/Proloor’cion

A company makes 625 cell phone cases each day. How many cell phone cases does
the company make in 31 days?

&
1N
=+
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Comparison

Danielle’s full-grown dog weighs 10 times as much as her
puppy. The puppy weighs 9 pounds.

Enter the number of pounds the full-grown dog weighs.

de 4 Smarter Balanced

©
s

G

Copjright 2024 Sarah R. Powell, Ph.D.



Total
Difference

Change

Ra’cios/Proloortions




Ratio/

Total Difference Change Proportion




Ratio/

Total Difference Change Proportion




Ratio/

Total Difference Change Proportion




Ratio/

Total Difference Change Proportion




Ratio/

Total Difference Change Proportion




Ratio/

Total Difference Change Proportion




WORD PROBLEMS: MULTI-STEP

S T.

Shay bought 4 packs of markers for $6 each and | Rajesh bought 2 salads for $3.65 each and a

a box of colored chalk for $11. What was the total |sandwich for $4.35. He gave the clerk $15.00 to

cost of the markers and chalk Shay bought? pay for the items. How much change should Rajesh
have received in dollars and cents?

u. V.

Members of the chess club held a bake sale to raise [Alex bought 4 packages of pink golf balls and 2
money. Cupcakes and cookies were sold. packages of orange golf balls. There were 12 golf
- Cupcakes were sold for §1 each. balls in each package. How many golf balls did

« Cookies were sold for $0.50 each. Alex buy?

+ The members sold a total of 288 items.

23

- Of the items sold, were cupcakes and the remain-

ing items were cookies.

How much money did the chess club members raise
from the cookies that were sold?

Copyright 2024 Sarah R. Powell, Ph.D.



WORD PROBLEMS

H What are your strengths?

rl{i What dre your opportunities for growth?

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

Copyright 2024 Sarah R. Powell, Ph.D.
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

¥ A+



Instructional Platform




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

3:

l]’\

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

o
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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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Module 9:
Subtraction of Rational Numbers

Problem Sets

. Proper fractions with like denominators and sums <1 (20)

Improper fractions with like denominators and sums >1(10)

Mixed numbers with like denominators and sums >1 (10)

ns
Mixed numbers with unlike denominator and sums >1 (10)

. Decimals with tenths; no regrouping (20)
. Decimals with tenths; regrouping (20)
Decimals with hundredths; no regrouping (20)
Decimals with hundredths; regrouping (20;
Decimals with tenths and hundredths; mix of regrouping (20)

numerator

The term in a fraction that tells how many parts of a fraction.

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 o n es
instruction, These materials are intended to be implemented explicitly with the aim of improving

bt A The digit representing 1.

o et Ay

2 / 3 2 In these fractions, 2 is the numerator.
3

In the number 4.23, 4 is in the ones place.

l‘\’c’clos://s[oeo(m[oloor’fs’ca9e.’tea.’cexo\s.gov/resowce—Iibro\rg/instruc’cior\o\l-roa’cines-mo\’ckema’cics-in’cerven’cion
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MATHS PRACTICES
YOU CAN COUNT ON

A Guide to Five Research-Validated
Practices in Mathematics

Sarah R. Powell, Sarah G. King, and Sarah A. Benz
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Institute of What Works
Education Sciences 5
Clearinghouse™

Assisting Students Struggling with
Mathematics: Intervention in the
Elementary Grades

Educator’s Practice Guide

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

o s, ] i

Instructional Platform Explicit Instruction Language Multiple Representations

= N s,
x[= ' = O~

Fluency Problem Solving Additional Resources Coaching

https://www.mathspiral.com
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STAIR Tailored: STAIR Tailored:

Cu[turcllg . Multiplying Linear
Responsive Teaching Expressions - Part1l: &

Part 1: What is it? Using Algebra Blocks

STAIR Tailored:
Introduction to the Coordinate Plane
Using CPA and Measurement

Readiness

fAme«

Culturally Responsive Teaching  Teaching Quadratic Expressions = Coordinate Plane/Grids
View full playlist

View full playlist View full playlist

STAIR Tailored

Practice to Research...
and Back to Practice:
Concrete Learning

Readiness
e I
Supporting
Practice to Research & Back to
Practice

View full playlist

Project STAIR:
One-Step Equations
with an Addition Operator
using Cups and Counters
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I
Supy

Introduction to Equations

STAIR Tailored: STAIR Tailored:

Exploring Properties of Quadrilaterals Defining Data-Based Individualization
Using the CPA Framework and Anglegs (DBI)
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Data-Based Individualization

View full playlist View full playlist View full playlist

Project STAIR:
Adding Integers Using a
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Integers

View full playlist

Project STAIR:
Representing Fractions with the
Area Model

Project STAIR:
Whole-Number Computation:
Addition with Partial Sums

o .
swd =) 9 videos
Sup 9

Whole Number Computation

STAIR Tailored:
Do Not Use Key Words

o
Sup|

Word Problem Instruction

Re ness
_
i
Support
Fraction Fundamentals

View full playlist View full playlist View full playlist

Project STAIR:
Explicit Instruction

s
o4 =) 8videos
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Best Practices for Math Teachers

View full playlist
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