Fluency, Word Problems, and
Mathematics Intervention
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Introduce yourself.

Describe your strengths in
supporting mathematics.

Describe an opportunity for growth.




Fluency, Word Problems,

and Mathematics Intervention for Students
srpowell@utexas.edu @sarahpowellphd

www.sarahpowellphd.com

Instructional Platform

Instructional Deliverj

D
2

Instructional Stro\tegies
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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 WWC 2021006

'U.S. DEPARTMENT OF EDUCATION

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






Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES









Use terms loreciselj
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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 L 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.

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

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

horizontal

Examples

?\

—

Non-examples
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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

SISO

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

Copyright 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)

Copjright 2024 Sarah R. Powell, Ph.D.






SCOPE AND SEQUENCE

Where does VOCABULARY
fit within your scope and
sequence? What are your
plans for your teachers?

Copyright 2024 Sarah R. Powell, Ph.D.















Model and Practice










Fluencg




Instructional Platform

INSTRUCTIONAL DELIVERY

Model and
Practice

INSTRUCTIONAL STRATEGIES

Comrigk’t 2024 Sarah R. Powell, Ph.D.



FLUENCY

Research and Information

Types of Fluency

_

Copjright 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.

Copyright 2024 Sarah R. Powell, Ph.D.



Addition Subtraction

Mul’cilolico\’cion Division

Counting Fractions

Comparison Geome’crg

Money
Medasurement

Time Algebm

1 x .
Copynght 2024 Sarah R. Powell, Ph.D.



Edse dnd
accuracy




FLUENCY

Resedrch dnd Information

Types of Fluency

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

Copyright 2024 Sarah R. Powell, Ph.D.



FLUENCY

Fact Fluency
Addition Subtraction

Multiplication Division

Colojright 2024 Sarah R. Powell, Ph.D.



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

Copjright 2024 Sarah R. Powell, Ph.D.



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?

Copjvight 2024 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?

Copjright 2024 Sarah R. Powell, Ph.D.



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

Copjright 2024 Sarah R. Powell, Ph.D.



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

Copyright 2024 Sarah R. Powell, Ph.D.



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\‘tion

Show a set, then multiplg the set

“—0—0—0—0—0—0—0—0—0—0—0

e M S - S |

Copjright 2024 Sarah R. Powell, Ph.D.



Mul’ci[olico\’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

Copjright 2024 Sarah R. Powell, Ph.D.



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

Copjright 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

A H
x l ®
Copyright 2024 Sarah R. Powell, Ph.D.






Dominoes
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Spirmer

2 times 4 equals 8.

6 times 9 equals 54, A

7 times 1 equals 7.

Copyright 2024 Sarah R. Powell, Ph.D.



Ploljing Cards

Copyright 2024 Sarah R. Powell, Ph.D.



Ulos

Wm[o

Copyright 2024 Sarah R. Powell, Ph.D.



Mobi Math

2

@@J[ﬁﬂo@ﬂo@o@y >
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Flash Cards

Copyright 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...

Copyright 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.

ct of the bottom number.

um or product of the bottom right corner.
uct of the

th
od

create a fact with a

N S
n|in
o O
1)
N[O
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Taped Problems

Taped Problems

Copjright 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!

Copyright 2024 Sarah R. Powell, Ph.D.



DAILY BRIEF

Work on small sets of facts

Work on unknown facts
(in combination with known facts)




FLUENCY

Computational Fluency

Addition Subtraction

Multiplication Division

Colojright 2024 Sarah R. Powell, Ph.D.



Build fluency with

Addition Subtraction

whole-number computation

Mul'tilolicol‘tion Division

15 23

1009 7250
- 724 = 15

Copjright 2024 Sarah R. Powell, Ph.D.



Build fluency with

Addition Subtraction

rationdl-number computation

Mul'tilolicol‘tion Division

1.4

A |w

> |©

Copjright 2024 Sarah R. Powell, Ph.D.



Build fluency with

Addition Subtraction

in’ceger comlouta’cion

Mul'tilolicol‘tion Division

14 - (-7) = 135 + 2 =

Copjright 2024 Sarah R. Powell, Ph.D.



227
+ 185










209
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FLUENCY

H What are your strengths?

r“/l What dre your opportunities for growth?

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

WORD PROBLEMS

Research and Information

Copjright 2024 Sarah R. Powell, Ph.D.



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.



SCOPE AND SEQUENCE

Where does FLUENCY fit
within your scope and

sequence? What are your
plans for your teachers?

Colojright 2024 Sarah R. Powell, Ph.D.









Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES



FLUENCY
H What are your strengths?

nﬂ What dare your opportunities for growth?

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

WORD PROBLEMS

Resedrch and Information

Comrigk’t 2024 Sarah R. Powell, Ph.D.
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ANV \/\/Vv—vlv'\ VNN VYT TV

: Carmelita had 8 pencils fewer than Jenny. If

Jenny had 18 pencils, how many pencils did
Carmelita have?

. Sum - Total . Fewer. Less t;rani
« Plus o4 e .'%emamg

- And Bous

'\’VW\N‘/“/‘/
-

V. HOWS
/

« TaKe \

IV VTV VY

imes - Eaty 2lf - Separal
wice - Per b« Quotien)
rea « Product g Gut) Carmelita had 8 pencils fewer than Jenny. If
\all - Multiple | S3 . X |
olgroups | - DI ; Carmelita had 18 pencils, how many pencils
fedby ) - Guty did Jenny have?

B T
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Key Words Used In Math Word Problems

Addltlnn Words Subtraction Words e
e together or altogether . :::::ud by - Addfsten I Subprackloh
e o tower han \ shat - ducrease
bined how many are left (or have difference
: :: ::g inall L left) 29 fewer, larger, shorter

+ in all
+ incroased by
+ plus

* sum

+ together

+ total

Nulﬂpllmtlon Words
sion)

Adldn’non

\ Putting two or more things/ ¢
amounts together
Keywords
Total

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

Addition Subtraction
Words for All O oatd T | o aference
Bdded +0 % altogether i % fewer than | @@
plus % and % % gave/take away
j < both % decreased by

<in all % how many more
D. ON b < sum % show much longer/
~sum . Total !+ Fewer. 3 i : & < total smaller/shor ter

! H 10 T «Plus « Inall I Exceed « RE < increase :rrnclrr:‘:?ning
nd o v «And « Join ° gil;efer;g%c'emm !

“ g : Alwgemer . “ area - tient

g ,j’n““ . perimeter |+ HOWmany more T o

: « i . . jo # Each < info ;
inail = 8 + Together: r‘ : Taki:.fv;?(’er “ by - of - per “ equal parfs/shar?

B Ti I
;\’“’&ed.er i Take away ¢  When they say... . :d:::lse, twice, triple & 2:0 4
2 mcr605°d g\ liﬁcmnceﬂws e Z"eymean 5 - - - )4 Il:cf:ld“ < amount of each
PrST W 4~ , g+ Each "+ Half - Separate
. Vs = ; + Split, + Quotient Ma
e Al 3 I
M ‘ » + Divisor « Gut up Addition :
Smany o Ly L sitogether § Subtraction” [Muliiplication| Division

iy - ~ i |
equalgroups [ subtract fimes quohen’r
minus product split

difference | factor share

. left double divide

sultiplication : left over | groups [separate

imension)

—l " asene increase | decrease | each each
h group has multiplied by

L «amm ""’.,‘:.':‘.".‘,:.'.’:‘.2‘:‘". P productof more  [foake away | area average
-decrease parts mes .
ide riple ombine
ive awar fﬂ by asdient ot Iy, © fewer rows  |equolgroups
§ share ‘m:pmn&:g equally
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combined
> _ g ==}
& plus |

Linall 2%

b add

how ¥ remain SN decrease 3

many S minus
§._more oot i

Jleft

d W oss -
subtract 38 than difference
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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.

Copjright 2024 Sarah R. Powell, Ph.D.



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
Studj the problem

Organize the information

Line up a plo\n

Verify the plan

Examine the answer

UPS Check
Understand
Plan
Solve
Check

Copyright 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







Tedch dbout schemas




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.

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?
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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.

Copyright 2024 Sarah R. Powell, Ph.D.




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

Colojright 2024 Sarah R. Powell, Ph.D.




Total

Additive

Difference
Schemas

Change




To_tal Po\r’t—po\rt—wkole

Combine

Parts put ’cogether into a total

Mandy saw 3 canoes and 8 kajaks. 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
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A
N
I
-4

); Griffin &

et al. (2008
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Q
S
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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
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o

(greater)
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(lesser) (difference)

(smaller)

Copjright 2024 Sarah R. Powell, Ph.D.



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)

Copjright 2024 Sarah R. Powell, Ph.D.



Total Difference

Copjright 2024 Sarah R. Powell, Ph.D.

Ckange

WORD PROBLEMS

A.

The bar graph shows the number of students in
edch grade at a school. How many more students
are in grade 7 than are in grade 42

Students at a School

Number of Students

C.

A student measures the mass of 2 jars of sand. The
total mass of the 2 jars of sand is 963 grams.
Which two jars of sand have a total mass of 963

Additive Word Problems

B.

A package of bredd has a mass of 623 grams. One
slice of bread is removed from the package. The
slice of bread has a mass of 55 grams. What is the
mass, in grams, of the package of bread after the
slice of bread is removed?

D.

A photographer has a picture album that holds
100 pictures. The photographer fills 57100 of the
album with pictures of trees. she fills 30/100 of
the album with pictures of animals. What fraction
of the album is filled with either pictures of trees

or animals?




Total
Difference

Change

Ra’cios/Proloortions




Schemas

Ratios/Proloortions




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)




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)




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 tjpeo( 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

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



Ra’cio/Proloor’(ion

COMPARED

|

n et al. (2005)

X

Copjright 2024 Sarah R. Powell, Ph.D.



WORD PROBLEMS

E.
There are 8 people. They each have 4 oranges.
Which expression shows how many oranges the
people have altogether?

G.
A store has two lamps for sale. Lamp A costs $9.

Multiplicative Word Problems

F.
A farmer plants 4 rows of trees. Each row has an
equal number of trees. There are 1,580 trees on the
farm. What is the number of trees in each row?

H.
There are 3,726 students spendir\g the summer at

Lamp B costs 6 times more than Lamp A. How much | a camp. The students are divided equally into 9

is lamp B ?

groups. How many students are in edach group?

Comloo\rison

Ratio/
Proloortion

Copjright 2024 Sarah R. Powell, Ph.D.



Difference Change

Ratio/

Comparison Proloortion

Identify 1 of

each schema.

Copyright 2024 Sarah R. Powell, Ph.D.

WORD PROBLEMS

Total




N\ul‘ti-S‘l’eP
Problems

Colojright 2024 Sarah R. Powell, Ph.D.

WORD PROBLEMS

I

A frog wants to reach a pond that is 10 feet away.
The frog hops 5 times. Each hop is 18 inches.

How many more inches does the frog need to travel
to reach the pond?

K.

A store has a parking lot. There are 6 rows of
parking spaces in the parking lot. There are 8
parking spaces in each row. There are 19 cars
parked in the parking lot. How many parking
spaces in the parking lot are empty?

Multi-Step Word Problems

J.

Three people play a video game.

« Person A scores 3,793 Foints.

- Person B scores 4,286 points.

+ Person C scores 5,941 Points.

How many more points do Person A and Person C
have together than Person B ?

L.
An egg farm packages 264 total cartons of eggs
each month. The farm has 3 different sizes of
cartons.
The small carton hold 8 eggs, and 1/6 of the
total cartons are small.
The medium carton holds 12 eggs, and 2/3 of
the total cartons are medium.
The large carton holds 18 eggs, and the rest of
the total cartons are large.
Determine how many each size of carton is needed
each month. Then determine how many eqgs are
needed to fill the 264 cartons.




Difference Change

Ratio/

Compavrison Proloortion

Find or write
your own.
Have a

partner solve.

Copyright 2024 Sarah R. Powell, Ph.D.

WORD PROBLEMS

Multi-Step Word Problems

M.




Directive

Problems
UPSYV

NDERSTAND

Read and explain.

LAN

How will you solve the problem?

OLVE

Set up and do the math!

CHECK

Does your answer make sense?

Copyright 2024 Sarah R. Powell, Ph.D.

WORD PROBLEMS

Directive Word Problems

0.
What fraction, when added to 3/8, would make

one whole?

P.
Three shapes are listed in the table. Place a check
mark to show what is true for each shape. Select
one or more than one box per row.

Sh Isa Has More Than
ape Quadrilateral 5 Sides

rectangle \:‘ |:|
hexagon D D
square O O

Q.
Which coordinate pairs represent points on the
graph? Select the two coordinate pairs.

Boat Distance

®
S
S

3
S
8

Distance (m)

IS
S
8

~
S
8

o

R.

A fish tank is in the shape of a right rectangular
prism. The fish tank has a length of 6 feet, a
width of 2 feet, and a height of 3 feet. What is the
volume, in cubic feet, of the fish tank?




WORD PROBLEMS

H What are your strengths?

“ﬂ What dare your opportunities for growth?

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

INSTRUCTIONAL PLATFORM

Instructional Platform

Comrigk’t 2024 Sarah R. Powell, Ph.D.
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES



WORD PROBLEMS

H What are your strengths?

__

II I I What are your opportunities for growth?

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

INSTRUCTIONAL PLATFORM

Instructional Platform

What's YOUR
instructional platform?

What are your plans for
your teachers?

1 x .
Copynght 2024 Sarah R. Powell, Ph.D.



SCOPE AND SEQUENCE

Colojright 2024 Sarah R. Powell, Ph.D.

Where does WORD-
PROBLEM SOLVING #fit
within your scope and
sequence? What are your
plans for your teachers?




Resources




Pirate Math Equation Quest

Research Individual Small Group STAAR

Welcome to Pirate Math Equation Quest!

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

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

~ L) —

Copjright 2024 Sarah R. Powell, Ph.D.



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.

Copjright 2024 Sarah R. Powell, Ph.D.



10 Key Mathematics Practices
for All Elementary Schools

with strong evidence of effectiveness from high-quality research

© 2017 The University of Texas at Austin/The Meadows Center for Preventing Educational Risk

Licensed under Creative Commons BY-NC-ND 4.0

https://meadowscenter.org/resource/10-key-mathematics-practices-for-
all-elementary-schools-with-strong-evidence-of-effectiveness-from-

kigk-quali’cy -research/

Comrigk’t 2024 Sarah R. Powell, Ph.D.



10 KEY MATH PRACTICES
for All Middle and High Schools

with strong evidence of effectiveness from high-quality research

All middle and high school students can become proficient in mathematics ift

1. ‘Teachers helo stad I st Bleta by coint e aistla d
tools to bridge concrete to abstract and symboll d dings of math

)

Students are asked to make their mathematics thinking transparent by talking
about their solution process, drawing a picture, or making a graph and using
mathematically correct language (for example, using the terms “numerator” and
“denominator” rather than “top number” and “bottom number” for fractions,
telling how many groups of a divisor are in the dividend for division rather than
saying 5 “goes into” 20 four times, or using the term “zero pairs” rather than
“canceling out”).

Students are asked to read and critique one another’s written responses to
problems.

. Teachers present “real-life” word problems for students to solve daily.

2

LIS

Students are expected to solve multiplication and division facts regularly as a
basis for working on rational numbers and algebraic problems.

6. Stud ies of operations (order of
P and distributive prop
multiplicative identity property; multiplicative inverse property).

d to master the p

st o P

7. Students are given solved problems (correctly solved and
incorrectly solved using common misconceptions) to analyze
and discuss how the problems were solved and where
the solution strategy broke down for incorrectly solved
problems.

8. Teachers differenti thematics i ion for

diverse learners (for example, struggling leamers,
English language learners, gifted students, and
average achievers).

9. Teachers verbalize (think aloud, describe

steps for a strategy) explanations of concepts

and steps for solving problems.

10. Teachers collect data regularly to
determine whether their students are
benefiting from instruction and use the
data to make informed instructional
decisions for subsequent lessons.

The Meadows Center

COLLEGE OF EDUCATION

of Texas at Austin/The Meadows Center for ducati is . .meadowscenter. org—
Commons BY-NC-ND 4.0

https://meadowscenter.org/resource/10-key-math-practices-for-all-
middle-and-high-schools-with-strong-evidence-of-effectiveness-from-
high-quality-research/

Copjrigkt 2024 Sarah R. Powell, Ph.D.



Module 9:
Subtraction of Rational Numbers

(0.

9

INCL

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)

. Proper fractions with unlike denominator and sums <1 (20)
Improper fractions with unlike denominator and sums >1 (10)
Mixed numbers with unlike denominator and sums >1 (10)

NTEXAS

. 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 2/3

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.

In these fractions, 2 is the numerator.

The digit representing 1.

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

l‘\’c’clos://s[oeo(m[oloor‘ts’ca9e.tea.’cexo\s.gov/resowce—Iibro\rg/instruc’cior\o\l-roa’fines-mo\’ckemo\’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

5m2/‘{7(’77
; \U\(/A j() %()

=0 G7= 27

*

L[]

EDUCATION

TTTTTTTTTTTT
Susan INDEPENDENT
McKinnon STUDIES
Foundation

»* *
Eureka Benevolent Foundation

*

Centre for Independent Studies

Copjright 2024 Sarah R. Powell, Ph.D.



k’ctlos://ies.eo(.gov/ncee/wwc/Pmc’ciceGuiole/26

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

Copjrigkt 2024 Sarah R. Powell, Ph.D.
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Resources

o ] O

Instructional Platform Explicit Instruction Language Multiple Representations

Fluency Problem Solving Additional Resources Coaching

https://www.mathspiral.com

Copjvight 2024 Sarah R. Powell, Ph.D.



STAIR Tailored:
Culturally
Responsive Teaching
Part 1: What is it?

STAIR Tailored:
Multiplying Linear
Expressions - Part 1:
Using Algebra Blocks

Readiness

i =» 9 videos |

Supporting

STAIR Tailored:

Introduction to the Coordinate Plane
Using CPA and Measurement

Readiness

Indi
Al :
na(hg.ﬁg' =y 5videos
Supporting

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
Ir
i
Teaching
4_Iﬁpponing
Practice to Research & Back to
Practice

=» 3videos

View full playlist

STAIR Tailored:

Defining Data-Based Individualization

STAIR Tailored:
Exploring Properties of Quadrilaterals
Using the CPA Framework and Anglegs

Readiness
! Indjd

|Algebrj— .
i =) 5 videos
Supporting

Introduction to Geometry

Readiness
| Ingiy

e y
iroesM =) 17 videos

<« TSupporting
Data-Based Individualization

View full playlist View full playlist

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

Readiness

o |7
B oo
Supportin
Introduction to Equations

View full playlist

Project STAIR:
Adding Integers Using a
Positive and Negative Mat

Readiness
) Ingi
Ay

M =) 13 videos
Supportin:
Integers

View full playlist

Project STAIR:
Representing Fractions with the
Area Model

STAIR Tailored:
Do Not Use Key Words

Readiness Readiness

T
Te;ﬁ',gg =y 42 videos
Supporting

Fraction Fundamentals Word Problem Instruction

View full playlist View full playlist

-
Tea‘:'h%ﬁ =) 10 videos
Supporting

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

Readiness
_JInd
L = o viceos]
Supporting
Whole Number Computation

View full playlist

Project STAIR:
Explicit Instruction

Readiness

_Jind
I = o viceos
Supporting
Best Practices for Math Teachers

View full playlist

l’\’c’clos://www.gou’cube.com/ckannel/UCE2|ouwD’cUSNXFON [OhmYmvA
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