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Objectives

Participants will describe the core components
of explicit instruction.
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Instructional Platform

Instructional Delivery
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Instructional Strategies
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evidence-based strategy

promising practice
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INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

- Problem solving

Instruction



Objectives

Participants will describe the core components
of explicit instruction.

Participants will describe why formal
math language is important.

Participants will explain different representations that can
help students understand concepts and procedures.

Participants will outline ways to build fluency.

Participants will describe two effective practices
for word-problem instruction.
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INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Copyright 2022 Sarah R. Powell, Ph.D.



Explicit Instruction

MODELING PRACTICE

SUPPORTS
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Modeling is a
dialogue
between the
teacher and
students.




Modeling
includes a
step-by-step
explanation
of how to do
a math
problem.

A teacher
may do T
modeled
problem or
several.




26
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“Today, we are learning about
addition. This is important
because sometimes you have
different amounts — like
money — and you want to
know how much money you
have altogether.”



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

+ /9 problem?

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

or divide?”

“How did you know

?” €« b
we want to add” There's a plus

sign.’
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26 “The plus sign tells
us we want to add.
¥ 79 [ Toadd, let’s use the
partial sums
strategy. What “Partial sums.”
strategy?”

“With the partial
sums strategy, we
start adding in the
greatest place value.
What's the greatest

place value in this “The tens.”
problem?”

“So, let’s add the
tens. What's 20 plus ‘q0.”
707"
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26
+ 79
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“20 plus 70
equals 90. Let’s
write 90 right
here below the
equal line. What
will we write?”

“90 is the partial
sum when you
add the tens.
What does 90

represent?’

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

‘90.”

“It’s the partial

sum of adding
20 plus 70.”

“6 plus 9.”



26
+ 79
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“6 plus 9 equals
what?”

“Let’s write 15
below the 90.

Where do we
write the 1577

“15 is the partial
sum when you
add the ones.
Now, let’s add
the partial sums

together. What
will we add?”

“15.

“Below the
gq0.”

“90 plus 15.7



26
+ 79
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“What's 90 plus
1577

“How did you add
those numbers?”

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

“105.”

‘| added 90
plus 10 then
added 5
more.”

“We used the
partial sums
strategy. We
added the tens
then added the
ones. Then we
added the
partial sums.”



Modeling
needs to
include
planned
examples.

These
examples
should be

sequenced so
easier skills
lead to more
difficult
skills.







Practice
continues as
a dialogue
between the
teacher and
students.




Guided
practice is
practice in
which the
teacher and
students
practice
problems
together.

‘EI
‘Let’s work on a
problem together.”




Independent
practice is
practice in
which the
students
practice
independently
with teacher
support.

“‘Now, you'll
practice a problem
on your own. Use
your attack
strategy!”






These Supports should be used in
both Modeling and Practice.



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



“What is 7 times 9?7°

43"

¢ oo
o000




“Why do you use
zero pairs?’

“Because a positive 1
and a negative 1 equal
0. | use the zero pair
to help me subtract.”

000




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



* Oral
Written

With manipulatives

With drawings

With gestures



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



“Nice work using your
word problem attack
strategy.”




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







MODELING PRACTICE
Step-by-step explanation Guided practice

Planned examples Independent practice

SUPPORTS

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

Providing affirmative and corrective feedback

What are your strengths with
explicit instruction?

What are opportunities for
growth with explicit instruction?

[ )
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Objectives

Participants will describe the core components
of explicit instruction.

Participants will describe why formal
math language is important.

Participants will explain different representations that can
help students understand concepts and procedures.

Participants will outline ways to build fluency.

Participants will describe two effective practices
for word-problem instruction.
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INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES



Mathematical Language

Instead of that. ..
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600

500
400 B
300 B
200 B
100 ;l N I B
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What number is in
the tens place?

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

135

Why this is important...

* A number refers to the entire amount.

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

» Reinforces conceptual understanding of place value.

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

¥ A+H
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The alligator eats the

bigger number is less than

OR
is greater than

Why this is important...

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

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

¥ A+H
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carry OR borr
e N regroup OR

trade OR
exchange

167
+ 294

Why this is important...

« “Carry” or “borrow” is procedural.

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

¥ A+H
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top number and
bottom number

numerator and
denominator

Why this is important...

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

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

Copyright 2022 Sarah R. Powell, Ph.D.

¥ A+H



reduce the fraction

rename OR
find equivalent OR
simplify

Why this is important...

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

¥ A+H
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Four point seven
Four point oh seven

Four and seven tenth
our and seven hundredths

4.7
4.07

Why this is important...

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

square OR
circle

Why this is important...

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

¥ A+H
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?

N\\\\\\\Edge

\\\\Vbnex

Face

i

Why this is important...

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

Instead of that... Say this...

|dentify examples of
“Instead of , say

»
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Factor

l x 8 =

2 x 4 =

2 2
eqof aCfO/-

Improper fraction Proportion

Multiple 2 _ 8
5 20

8 x 1 Mixed number Ratio

2 3 4:3
8 X - &® 15
((\\)\"‘Q Proper fraction Unit fraction
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Equation 9x - 4 = 7X
Expression 9x - 4

Formula G% + b? = ¢?

Function §(x)

Inequality 9x - 4 > 6X

C

term term term

Coefficient ,— N\ /~ \ / Y\
Constant

Term
Variable
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Quadrilaterals
Kite Rhombus

<> A Acute angle
Parallelogram Square 1‘

AN

Obtuse angle

Rectangle Trapezoid %

[\ A Right angle

Straight angle

0> B
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Line of reflection

Line of symmetry

4
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Dilation Scale factor
5 <«———scale factor

/ / is 1:2

Reflection Transformation

|

Rotation Translation

E:
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Objectives

Participants will describe the core components
of explicit instruction.

Participants will describe why formal
math language is important.

Participants will explain different representations that can
help students understand concepts and procedures.

Participants will outline ways to build fluency.

Participants will describe two effective practices
for word-problem instruction.
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INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES



Multiple Representations

Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



A
Concrete '

Three-dimensional objects
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dimensional images

Two
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Number & Operations

L 4 . L 4 -
Place Value
' Integers & Algebra .- o 00
Geometry
| | 1 Probabili
Two-dimensional images A v
Extras arahpowellphd.co

Fractions ... & (T
&
. [ 1 |
Decimals  &&ieaii
L I fraction strips fraction strips fraction strips Cuisenaire rods
| IIII I

PRIVACY L owcone O

DO

DRDD B A

geoboard geoboard

bit.ly/srpowell wocior | A | —

counters decimal strips | place value disks strips

pattern blocks
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(s

Numerals and symbols and words

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

xX—6=28 4,179
+ 569
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Objectives

Participants will describe the core components
of explicit instruction.

Participants will describe why formal
math language is important.

Participants will explain different representations that can
help students understand concepts and procedures.

Participants will describe two effective practices
for word-problem instruction.
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INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

<>



Fluency
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Fluency

Fluency is Fluency in Fluency helps
doing mathematics provides less students
mathematics makes stress on build
easily and mathematics working confidence
accurately. easiler. memory. with

mathematics.

With fluency, it is important to emphasize both
conceptual learning and procedural learning.

[ )
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Comparing - Knowing
numbers multiples
- Knowing

formulas




Build fluency with math facts.
Addition Subtraction . Addition: single-digit
addends
 Subtraction: single-digit
Multiplication Division subtrahend

 Multiplication: single-digit
factors

* Division: single-digit divisor

|

> Q
|

o0
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Build fluency with whole-number
Addition Subtraction computation

Multiplication Division

15 23

1009 7250
— /24 — 15
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Addition

Multiplication

Build fluency with rational-number
Subtraction | computation

Division

> [Q
o0 W

Copyright 2022 Sarah R. Powell, Ph.D.



Build fluency with integer
Addition Subtraction | computation

Multiplication Division

+ -3.9 X -12

-14 — (-7) = -135 = 2 =
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Objectives

Participants will describe the core components
of explicit instruction.

Participants will describe why formal
math language is important.

Participants will explain different representations that can
help students understand concepts and procedures.

Participants will outline ways to build fluency.

Participants will describe two effective practices
for word-problem instruction.
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INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

- Problem solving

Instruction



Word-Problem Solving
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lgnoring
irrelevant
information
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1.Keywords tied to operations




2 e e e

.Sum - Total Lincoln had & pencils fewer than
fisi” o | Roscoe. If Roscoe had 18 pencils, how
' many pencils did Lincoln have?

. Per

) g Lincoln had 8 pencils fewer than

glgroups | - Roscoe. If Lincolnh had 18 pencils, how
many pencils did Roscoe have?

Kcd by
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Key Words Used In Math Word Problems f ina K
ST SE B2 EREs D Prcb So (S3 (&)
Addition Words Subtraction Words 18“‘ Nlhg y w f’dS
+ acd
+ all together or altogether g w

s and ey

. = decrease

+ combined " difference

: :Z: m:; . fewer, larger, shorter
+ inall How m;.:c'); more?

+ increased by Ie,;;'ban
e minus

I :

+ l:q’:!hcr 1 remain

+ total . o take away

= reduce
- remain
= subtroct
- take away'g
Multiplication Words Divis
x by (denension) * 8s much

o RO, | A AddZJT ion
;

X every * equal sha factor

x factor of + haif {or ot and y \Putting two or more things/ ¢ rultiple
v Increased by + how many’ \ amounts together multiplied
x multiplied by * parts ¥ product
il o Keywords

% peoduct * percent A Total

: ll;f:'f: : g.uwmw Altogether ) \' ] 5y
’ o Mu[ttpu 1\ y Math Op@ramr

In all
Key YWords

Sum
Words for All O O i P WO

% altogether .I.l  fewer than | ®®

'shr!:

T

t
plus . % and '—Ij—l % gave/take away
( ) < both < decreased by

gore than qitogethe < inall < how many more

OPERATION C“‘COW" ?‘éum o B oy DDITION, | | i3 g

i -
.Ps - TInal I-Exceed « A surn i 2 timaliiog
SUBTRACTIONé «And o+ Join ) Arenob . Min
] + Altogether | + Difference () w.—emma S e
: « Perimeter How many more K 6 product S i
 hp 3¢ ) i = b - Takeaway goos | #Each “ into
nail - = lepp fower « Together: () by - of - per « equal parts/share
4160‘,,,3(/'” 1 K T vy When they X < Times ‘ _ equally
o O T 4 ; v . |/ “ double, twice, triple < per

difference o= =% Theymean.. \/ % total % amount of each
o increase

s Fach | Half + Separate

| 3 :
Rer + Split, + Quotient Ma

| . Divisor « Gut up Addition = GTh K@y WOF dS
Dividend » Same i~ . ‘&]‘Jr‘ Subtraction [Mulfipication] Division
equal groups ysurd ' | P[US subfract Hiteis qUOhenT

MULTEPLICATIONSE DIVIS] 1o el R

add difference | f share

fotal left ouble divide
Rultiplication a‘ fogether| left over oups |separatfe

-  Zowble ‘increase | decrease | each each
ot (o other actions) g ot more  (fake away areo averoge

how many in cach

A, . : o
asotient of ). combine | fewer \ equolgroups
e N
share something equally

split
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=5 >3
—~ o less
subtract than
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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

pwer in about 48 hours

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

Learn more @

Add to Wish list




Description of Sing

Occurrence of

Schema n % n
Total 27 205
Difference 17 129
Change 11 83
Equal groups 29 220
Comparison 10 7.6
Ratios or proportions 29 22.0
Product of measures 9 6.8

"When a problem featured a keyword.

Copyright 2022 Sarah R. Powell, Ph.D.

Word Problems (n = 132

Any
schema keord

26
17
7
26
9
23
9

%
96.3
100.0
63.6
89.7
90.0
93
100.0

23
14

5
22

Schema-
specific

keywords”
[}

7

88.5
824
71.4
84.6

9 100.0

9
8

39.1
88.9

Multiple
keywords”

%

19.2
11.8
714
69.2
444
39.1
11.1

Keyword(s) led

to correct

solution’

n

21
12

%

80.8
70.6
28.6
30.8
55.6
26.1
55.6




Description [ Multi-Sre Word Problems ( = 84

Occurrence of Any Keyword(s) led to

schema® keyword correct solution”

Schema n % n % n %
Total 40 47.6 39 97.5 7.7
Difference 11 13.1 11 100.0 9.1
Change 21 23.8 19 95.0 5.3
Equal groups 49 58.3 48 98.0 r |
Comparison 7 83 7 100.0 0.0
Ratios or proportions 22 25.0 16 76.2 6.3
Product of measures 7 8.3 7 100.0 2 28.6

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

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




2. Presenting problems by operation

Copyright 2022 Sarah R. Powell, Ph.D.



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

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

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

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

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

. LaMonte moade 14 cookied NOre COOKIes.
How maony cookees aid Lok

MEre et eets ol wome o0 <ot oo L e b oot
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Teach about schemas







RICE

Read and record the
problem.

lllustrate your thinking.

Compute.

Explain your thinking.
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SUPER

Slowly read the story problem twice.

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

Rewrite the answer in a sentence.

Copyright 2022 Sarah R. Powell, Ph.D.



R-CUBES

Read the problem.
Circle key numbers.
Underline the question.

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

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

Examine the answer.

Copyright 2022 Sarah R. Powell, Ph.D.
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UPSV

| JNDERSTAND

Read and explain.

PLAN

How will you solve the problem?

SoOLVE

Set up and do the math!

JCHECK

Does your answer moke sense?
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Teach about schemas




Total
Difference

Change

Ratios/Proportions
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Part-part-whole
TOtal Combine

Parts put together into a total

Daniela saw 3 canoes and 8 kayaks.
How many boats did Daniela see? Total

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

Part
Daniela saw 11 boats. 8 of the boats

were kayaks, how many were canoes?

Copyright 2022 Sarah R. Powell, Ph.D.



Difference

and lesser amounts compared

for a
Adrianna has pencils. Tracy has 4 pencils.
How many more pencils does Adrianna have”? Difference

Adrianna has = more pencils than Tracy. If Tracy

) , Greater
has 4 pencils, how many does Adrianna have? T
Tracy has = fewer pencils than Adrianna. Lesser
Adrianna has pencils. How many pencils does amount

Tracy have?

Copyright 2022 Sarah R. Powell, Ph.D.



Change

An amount that increases or decreases

Nickole had © notebooks. Then, she bought
notebooks. How many notebooks does Nickole

have now?
End amount

Nickole had © notebooks. Then, she bought a few
more notebooks. Now, Nickole has “ notebooks. Change

How many notebooks did she buy? amount
Nicelle e beolke, Then, she bough Start
ICKOole had some nhotebooks. en, sne pougnt amount

notebooks. Now, Nickole has “ notebooks. How
many notebooks did she have to start with?

Copyright 2022 Sarah R. Powell, Ph.D.



Change

An amount that increases or decreases

Samantha baked cookies. Then, she ate = of the
cookies. How many cookies does Samantha have
now"?
End amount

Samantha baked cookies. Then, she ate some of
the cookies. Now, she has cookies. How many Change
cookies did Samantha eat? emeins

: Start
Samantha baked some cookies. She ate = of the amount

cookies and has cookies left. How many cookies
did Samantha bake?

Copyright 2022 Sarah R. Powell, Ph.D.



Array
Vary

Groups multiplied by
for a

Toni has 2 boxes of crayons. There are crayons
in each box. How many crayons does Toni have
altogether?

Toni has crayons. They want to place them
equally into 2 boxes. How many crayons will Toni
place in each box?

Toni has crayons. They put them into boxes with
crayons each. How many boxes did Toni use?

Copyright 2022 Sarah R. Powell, Ph.D.



multiplied by a number of times
for a

Brooke ran & minutes. Shaleeni ran 4
times longer than Brooke. How many
minutes did Shaleeni run?

ght 2022 Sarah R. Powell, Ph.D.



Ratios/Proportions

Description of among quantities

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

Emma typed words in Z minutes. At this rate, how
many words could Emma type in 7 minutes?

(2005)

Xin et al.

Copyright 2022 Sarah R. Powell, Ph.D.



Total
Difference

Change

Ratios/Proportions
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Teach about schemas




Objectives

Participants will describe the core components
of explicit instruction.
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