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Make	a	Friend

Introduce	yourself	to	someone	– that	person	will	be	your	partner	today

Discuss	your	role	in	teaching	mathematics



Explicit	
Instruction
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

I	Do
We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Explicit	Instruction



Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Goal and	importance

“Today,	we	are	learning	about	division.	This	is	
important	because	sometimes	you	have	to	share	
objects	or	things	with	your	friends.”

“Let’s	continue	working	with	our	three-dimensional	
shapes	and	volume.	Understanding	volume	and	
calculating	volume	helps	with	measuring	capacity.”
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Goal and	importance
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

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

Model	steps

“The	plus	sign	tells	me	to	add.	So,	I’ll	add	26	plus	79.	I’ll	
use	the	partial	sums	strategy.	First,	I	add	20	plus	70.	
What’s	20	plus	70?”

“20	plus	70	is	90.	I	write	90	right	here.”

“Then	I	add	6	plus	7.	What’s	6	plus	7?”

Goal	and	importance

“6	plus	7	is	13.	So,	I	write	13	here.”	

“Finally,	we	add	the	partial	sums:	90	and	13.	90	plus	13	
is	103.	So,	26	plus	79	equals	103.”	
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Model	steps

Goal	and	importance
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

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

Model	steps

“The	plus	sign	tells	me	to	add.	So,	I’ll	add	26	plus	79.	I’ll	
use	the	partial	sums	strategy.	First,	I	add	20	plus	70.	
What’s	20	plus	70?”
“20	plus	70	is	90.	I	write	90	right	here.”

“Then	I	add	6	plus	7.	What’s	6	plus	7?”

Goal	and	importance

“6	plus	7	is	13.	So,	I	write	13	here.”	
“Finally,	we	add	the	partial	sums:	90	and	13.	90	plus	13	
is	103.	So,	26	plus	79	equals	103.”	

Concise	language
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Model	steps

Goal	and	importance

Concise	language
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Examples

“Today,	we	are	learning	about	division.	This	is	
important	because	sometimes	you	have	to	share	
objects	or	things	with	your	friends.”

24	/	6 28	÷ 7 35	) 5
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Examples

“Today,	we	are	learning	about	division.	This	is	
important	because	sometimes	you	have	to	share	
objects	or	things	with	your	friends.”

24	/	6 28	÷ 7 35	) 5

Non-examples

32	÷ 8 42	÷ 7 25	− 5
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Examples

Non-examples
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

I	Do

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace
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Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

Supporting	Practices
the	right	questions	

Eliciting	frequent	responses
Providing	immediate	specific	feedback

brisk	pace

Teacher	and	student	
practice	together
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Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice
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Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

Supporting	Practices
the	right	questions	

Eliciting	frequent	responses
Providing	immediate	specific	feedback

brisk	pace

Teacher	and	student	
practice	together

Student	practices	with	
teacher	support
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Planned
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Clear	
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Independent	
Practice

Guided	
Practice

Modeling Practice

I	Do

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Low-level	and	high-level
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Low-level	and	high-level
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“What?”
“When?”

“Why?”
“How?”



Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Low-level	and	high-level
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

“Turn	and	discuss	the	formula	for	perimeter	with	
your	partner.”

“Write	the	multiplication	problem	on	your	
whiteboard.”

“In	your	math	journal,	draw	a	picture	to	help	you	
remember	to	term	parallelogram.”

Classwide,	individual,	
partner,	write	on	paper,	
write	on	whiteboard,	
thumbs	up,	etc.		

Low-level	and	high-level
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice

Modeling Practice

We	Do

You	Do

Supporting	Practices
• Asking	the	right	questions	
• Eliciting	frequent	responses
• Providing	immediate	specific	feedback
•Maintaining	a	brisk	pace

Classwide,	individual,	
partner,	write	on	paper,	
write	on	whiteboard,	
thumbs	up,	etc.		

Low-level	and	high-level

“Good	work	using	your	word-problem	attack	
strategy.”

Affirmative	and	corrective

“Let’s	look	at	that	again.	Tell	me	how	you	added	in	
the	hundreds	column.”
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Planned
Examples

Clear	
Explanation

Independent	
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Planned
Examples

Clear	
Explanation

Independent	
Practice

Guided	
Practice
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We	Do
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Supporting	Practices
• Asking	the	right	questions	
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Modeling Practice

Supporting	Practices

Modeling Practice
Supporting	Practices

Modeling Practice

Supporting	Practices

Introduction	of	material Review	of	material
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Talk	to	a	Friend
Why	is	explicit	instruction	important?

What	are	your	strengths	with	implementing	explicit	instruction?

What	are	your	areas	for	improvement	with	explicit	instruction?
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Multiple	
Representations

COPYRIGHT	2017	WWW.SARAHPOWELLPHD.COM



COPYRIGHT	2017	WWW.SARAHPOWELLPHD.COM



Multiple	Representations

Abstract

RepresentationalConcrete



Three-dimensional	objects

Abstract

RepresentationalConcrete



Two-dimensional	images

Abstract

RepresentationalConcrete



Numerals	and	symbols

Abstract

RepresentationalConcrete

2	+	8	=	10

x – 6	=	8

34	=	3	tens	and	4	ones

4,179
+				569

2	+	8	=	10

x – 6	=	8

34	=	3	tens	and	4	ones

4,179
+				569



Problem	Solving
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Problem	Solving	Difficulties
Reading	problems

Understanding	vocabulary

Identifying	relevant	
information

Ignoring	irrelevant	information

Interpreting	charts	and	graphs

Identifying	appropriate	
operation(s)

Performing	the	computation(s)



PA
RC

C	
th
ird

-g
ra
de

	re
le
as
e	
ite

m
	(2

01
5)

Reading	problems

Understanding	vocabulary

Identifying	relevant	
information

Ignoring	irrelevant	information

Interpreting	charts	and	graphs

Identifying	appropriate	
operation(s)

Performing	the	computation(s)



Don’t	tie	key words	to	
operations

Have	an	attack	
strategy

Teach	word-problem	
schemas





Kasey	made	$42,	and	Mandy	made	$37.	How	much	money	did	they	make	in	all?

Kasey	and	Mandy	made	$79	in	all.	If	Kasey	made	$42,	how	much	money	did	Mandy	
make?

Kasey	mowed	12	lawns	on	Monday.	Then,	she	mowed	10	more on	Tuesday.	How	many	
lawns	has	Kasey	mowed?

Kasey	mowed	22	lawns	and	Mandy	mowed	7	lawns.	How	many	more lawns	did	Kasey	
mow	than	Mandy?



Becky	has	$70	more	than	Perla.	If	Becky	has	$120,	how	much	money	does	Perla	have?

Becky	has	$70	more	than	Perla.	If	Perla	has	$50,	how	much	money	does	Becky	have?

Becky	had	9	dinosaurs	and	then	her	sister	took	away	4	of	them.	How	many	dinosaurs	
does	Becky	have	now?

Becky	had	some	dinosaurs	and	then	her	sister	took	away	4	of	them.	Now	Becky	has	5	
dinosaurs.	How	many	dinosaurs	did	she	start	with?



Matt	baked	18	cookies.	His	brother	baked	twice as	many.	How	many	cookies	did	his	
brother	bake?

Matt’s	brother	baked	twice as	many	cookies	as	Matt.	If	Matt’s	brother	baked	36	cookies,	
how	many	did	Matt	bake?

Reece	has	7	bags	with	3	apples	in	each bag.	How	many	apples	does	Reece	have?

Reece	had	21	apples	and	placed	3	apples	each in	several	bags.	How	many	bags	does	
Reece	need?



Rachel	wants	to	share 36	brownies	with	6	friends.	How	many	cookies	will	each friend	
receive?

Rachel	shared brownies	with	6	friends.	Each friend	ate	6	brownies.	How	many	brownies	
did	Rachel	have	to	start	with?

Brent	made	12	cupcakes.	His	brother	made	half as	many	cupcakes.	How	many	cupcakes	
did	Brent’s	brother	bake?

Brent	made	12	cupcakes.	He	cut	each	cupcake	into	half.	How	many	pieces	of	cupcake	
does	Brent	have?



Michelle	made	17	paper	airplanes.	Dante	made	24	paper	airplanes.	How	many	airplanes	
did	they	make	altogether?

Michelle	and	Dante	made	41	paper	airplanes	altogether.	If	Dante	made	24	paper	
airplanes,	how	many	did	Michelle	make?

Michelle	made	4	paper	airplanes	using	2	pieces	of	paper	for	each	airplane.	How	much	
paper	did	Michelle	use	altogether?

Dante	and	Michelle	made	40	paper	airplanes	altogether.	Dante	made	24	of	the	paper	
airplanes.	If	Michelle	gave	7	of	her	paper	airplanes	to	her	friend	Nicole,	how	many	
planes	does	Michelle	have	now?



Students	need	to	understand	key	words.	But,	
key	words	should	not	be	directly	tied	to	

operations.





Don’t	tie	key words	to	
operations

Have	an	attack	
strategy

Teach	word-problem	
schemas



For	every	word	problem
Regardless	of	problem	type,	students	need	an	attack strategy	for	
working	through	the	problem

This	strategy	should	work	for	any	problem	type

Routine	Word	Problems Instructional	Word	Problems



RIDGES

Read the problem.
I know statement.
Draw a picture.
Goal statement.
Equation development.
Solve the equation.

RIDE

Read the problem.

Identify the relevant information.

Determine the operation and unit for 
the answer.

Enter the correct numbers and 
calculate, then check the answer.



R-CUBES
Read	the	problem.
Circle	key	numbers.

Underline	the	question.
Box	action	words.
Evaluate	steps.
Solve	and	check.







SOLVE
Study the problem.
Organize the facts.
Line up the plan. 
Verify the plan with computation.
Examine the answer.

SIGNS
Survey	questions
Identify	key	words
Graphically	draw	problem

Note	operations

Solve	and	check







Don’t	tie	key words	to	
operations

Have	an	attack	
strategy

Teach	word-problem	
schemas



Instruction	Using	Schemas
A	schema refers	to	the	structure	of	the	word	problem

Total
Difference
Change



Additive	Schemas





Parts put	together	into	a	total
◦ Emily	saw	4 cardinals	and	5 blue	jays.	How	many	
birds	did	Emily	see?
◦ 4 +	5 =	?

◦ Emily	saw	9 birds.	If	4 of	the	birds	were	cardinals,	
how	many	were	blue	jays?
◦ 4 +	? =	9

◦ Emily	saw	9 birds.	5 of	the	birds	were	blue	jays,	
how	many	were	cardinals?
◦ 5 +	? =	9

Total



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

Total



T

P1 + P2 = T

?

✔

28

✔

24+ =

28 + 24 = 52

X = 52 cookies

Total
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“Are	parts	put	together	for	a	total?”

Total



G
ra
de

	2
	IX
L

Total

12
- 11

1

11 
+ 1 
12

12

? = 1 millimeter

✔✔T

11 ?



with	the	total unknown

with	a	part	unknown





Greater and	less amounts	compared	for	a	difference
◦ Shinead has	9 apples.	Amanda	has	4 apples.	How	
many	more	apples	does	Shinead have?	(How	many	
fewer?)
◦ 9 – 4 =	?

◦ Shinead has	5more	apples	than	Amanda.	If	Amanda	
has	4 apples,	how	many	does	Shinead have?
◦ ? – 4 =	5

◦ Amanda	has	5 fewer	apples	than	Shinead.	Shinead has	
9 apples.	How	many	apples	does	Amanda	have?
◦ 9 – ? =	5

Difference



B – s = D
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(bigger) (smaller) (difference)

Difference



68

✔ ✔

107 B
107 – 68 = 39

W = 39 more beads

68 
+  ?
107
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G – L  =  D
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“Are	parts	put	together	for	a	total?”

Total

Difference

“Are	amounts	compared	for	a	difference?”



Difference



with	the	difference unknown

with	a	greater	amount unknown

with	a	lesser	amount unknown





An	amount	that	increases or	decreases
◦ Shannah had	$4.	Then	she	got	$3 for	cleaning	her	room.	
How	much	money	does	Shannah have	now?	
◦ 4 +	3 =	?

◦ Shannah has	$4.	Then	she	earned	money	for	cleaning	her	
room.	Now	Shannah has	$7.	How	much	money	did	she	
earn?
◦ 4 +	? =	7

◦ Shannah had	some	money.	Then	she	made	$3 for	cleaning	
her	room.	Now	she	has	$7.	How	much	money	did	Shannah
start	with?
◦ ? +	3 =	7

Change



ST +/– C = E
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Change	graphic	organizer:
(begin) (end)

(change)

Change



A	bus	had	13	passengers.	At	the	next	stop,	more	passengers	
got	on	the	bus.	Now,	there	are	28	passengers.	How	many	
passengers	got	on	the	bus?

?

✔
✔

13 28

13 + 15 = 28

? = 15 passengers

13
+ ?
28

28 
- 13

ST + C = E

+ =

Change

+ C



“Are	parts	put	together	for	a	total?”

Total

Difference

“Are	amounts	compared	for	a	difference?”

Change

“Does	an	amount	increase	or	decrease?”



with	the	end	unknown

with	the	start	unknown

with	the	change	unknown



An	amount	that	increases	or	decreases
◦ Micaela	had	$9.	Then	she	spent	$2 on	candy.	How	much	
money	does	Micaela	have	now?		
◦ 9 – 2 =	?

◦ Micaela	had	$9.	She	spent	some	money	on	candy.	Now	
Micaela	has	$7.	How	much	money	did	Micaela	spend	on	
candy?
◦ 9 – ? =	7

◦ Micaela	had	some	money.	Then	she	spent	$2 on	candy.	
Now	she	has	$7.	How	much	money	did	Micaela	start	with?
◦ ? – 2 =	7
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Change	graphic	organizer:
(begin) (end)

(change)

Change



Change



with	the	end	unknown

with	the	start	unknown

with	the	change	unknown





Total



Change



Difference





P1 + P2 + P3 = T

Total



ST – C + C = E

Change



ST – C + C = E

Change





Let’s	Review
Why	is	an	attack	strategy	helpful?

What’s	a	Total	problem?

What’s	a	Difference	problem?

What’s	a	Change	problem?

Why	should	students	learn	schemas?
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Multiplicative	
Schemas





Instruction	Using	Schemas
A	schema refers	to	the	structure	of	the	word	problem

Equal	Groups

Comparison

Ratios/Proportions



Groupsmultiplied	by	number	in	each	group for	a	product

◦ Mark	has	2 bags	of	apples.	There	are	6 apples	in	each	bag.	
How	many	apples	does	Mark	have	altogether?	
◦ 2 × 6 =	?	

◦ Mark	has	12 apples.	He	wants	to	share	them	equally	among	
his	2 friends.	How	many	apples	will	each	friend	receive?
◦ 2	× ? =	12

◦ Mark	has	12 apples.	He	put	them	into	bags	containing	6
apples	each.	How	many	bags	did	Mark	use?
◦ ? × 6 =	12
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Equal	Groups
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G × N = P

(groups) (number	in	
each	group) (product)

Equal	Groups



25

✔
✔

6 ?
6 x 25 = 150

? = 150 cherries

U
P
S
✔

✔ G x N = P

x =✔
✔
✔



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

Equal	Groups
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? 4 24

✔ ✔

? x 4 = 24
4 4

? = 6 packs

Equal	Groups



Setmultiplied	by	a	number	of	times for	a	product

◦ Jill	picked	6 apples.	Mark	picked	2 times	as	many	apples	as	
Jill.	How	many	apples	did	Mark	pick?		
◦ 6 × 2 =	?

◦ Mark	picked	12 apples.	He	picked	2 times	as	many	apples	as	
Jill.	How	many	apples	did	Jill	pick?		
◦ ? × 2 =	12

◦ Mark	picked	12 apples,	and	Jill	picked	6 apples.	How	many	
times	as	many	apples	did	Mark	pick	as	Jill	did?		
◦ 6 × ? =	12
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Comparison



S × T = P

(product)(times)(set)

Comparison
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2 x 6 = ?

? = 12 DVDs



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

Equal	Groups

Comparison

“Is	a	set	compared	a	number	of	times?”



Combinations
Setmultiplied	by	a	set for	a	product

Examples
◦ Sam	bought	4	pairs	of	pants	and	3	jackets,	and	they	
can	all	be	worn	together.	How	many	different	outfits	
consisting	of	a	pair	of	pants	and	a	jacket	does	Sam	
have?
◦ 4 × 3 =	?
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Description	of	relationships	among	quantities

Xi
n	
et
	a
l.	
(2
00

5)

IF THEN
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Ratios/Proportions



Sylvia	used	2	cans	of	icing	to	ice	24	cupcakes.	How	many	cupcakes	can	she	
ice	with	3	cans	of	icing?

2	cans 3	cans

24	
cupcakes

?	
cupcakes

IF THEN

?	=	36	cupcakes

✔ ✔
✔

2	cans =								3	cans
24	cupcakes								?	cupcakes
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Ratios/Proportions



IF THEN



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

Equal	Groups

Comparison

“Is	a	set	compared	a	number	of	times?”

Ratios/Proportions

“Are	there	relationships	among	quantities	-
if	this,	then	this?”
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Ratios/Proportions
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Let’s	Review
What’s	an	Equal	Groups	problem?

What’s	a	Comparison	problem?

What’s	a	Ratio/Proportions	problem?



Don’t	tie	key words	to	
operations

Have	an	attack	
strategy

Teach	word-problem	
schemas
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