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Say hello.

Tell us about yourself and the 
math you support. 
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Multi-Tiered Systems of Support (MTSS)



Copyright 2022 Sarah R. Powell, Ph.D.

Also known as Tier 1 or 
primary prevention

Designed for all students

Occurs in general 
education classroom

Almost all students 
participate

~80% of students need 
only universal intervention
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Also known as Tier 2 or 
secondary prevention

Designed for students 
experiencing difficulty in 
academics or behavior

Can occur inside or 
outside of the classroom

Provided in conjunction 
with universal intervention

~20% of students require 
targeted intervention
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Also known as Tier 3 or 
tertiary prevention

Designed for students 
who demonstrate 
inadequate response to 
universal and targeted 
intervention

Occurs within or outside 
of special education

~5% or less of students 
require intensive 
intervention
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Describe the MTSS frameworks 
you have used or are familiar 
with.

What more would you like to 
know about MTSS in math?
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Components Across Tiers
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Evidence-Based Practices
Instructional techniques supported by high-quality research 
demonstrating meaningful effects on student outcomes
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Progress Monitoring
Using reliable and valid assessments to determine adequacy of 
response to intervention
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Data-Based Decision Making
Making decisions about adequacy of student response using data 
from progress-monitoring measures
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Assessments
Using reliable and valid assessments to determine which students 
require support and how to adapt intervention.
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At your school, which component 
is a strength?

Which component is an 
opportunity for growth?
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• Core instruction utilizes evidence-based 
practices

• All students screened (universal screener)
• Students scoring below a cut-score are 
suspected at risk for math difficulties
• Suspected at-risk students monitored for 6 
to 10 weeks during primary prevention 
using progress monitoring
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A practice that 
has shown 
consistent and 
positive results



Copyright 2022 Sarah R. Powell, Ph.D.

evidence-based intervention An intervention 
(i.e., packaged 
program) that has 
shown consistent 
and positive 
results
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A method or 
strategy that has 
shown consistent 
and positive 
results

evidence-based intervention

evidence-based strategy
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A method or 
strategy that 
has shown a 
positive result

evidence-based intervention

promising practice

evidence-based strategy
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evidence-based intervention

promising practice

evidence-based strategy

no or negative 
evidence
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Websites
ies.ed.gov/ncee/wwc/



Copyright 2022 Sarah R. Powell, Ph.D.

Websites
www.evidenceforessa.org
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Websites
www.edreports.org
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Websites
www.intensiveintervention.org
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evidence-based intervention

evidence-based strategy

Improvement from 
before intervention

Improvement 
compared to no 

treatment students

Multiple researchers

Multiple students

Multiple times

Setting and students 
similar to your own

promising practice

Assessment data to 
show results

Replication
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• Evidence-based practices
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Identification
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Quantity 
Discrimination
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Missing 
Number
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Computation
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Concepts and 
Applications
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X

X

Slope = 1.0
13 ‒ 6
7

Student NOT at 
risk.
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XX

Slope = 0.0
6 ‒ 6
7

Student AT RISK.

Requires 
additional 
support!
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• Evidence-based practices

• Reliable measures 
with normative data

• Usually administered 
fall, winter, spring

• Reliable measures, 
administered 
regularly

• After 6-10 weeks, student risk status is 
confirmed or disconfirmed
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Describe your school’s Tier 1 
strengths.

Describe your school’s Tier 1 
opportunities for growth. 
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• Students are tutored in small groups 
using evidence-based practices 
• Tutoring takes place three or four times 
a week
• Each tutoring session lasts 30 to 60 
minutes
• Tutoring lasts 10 to 20 weeks
• Progress monitoring continues weekly
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language

Fluency building

Problem solving 
instruction
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MODELING PRACTICE

SUPPORTS

Step-by-step explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

Explicit 
instruction
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Use formal math language

Use terms precisely

Precise 
language
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Abstract

PictorialConcrete

Multiple 
representations
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Addition Subtraction

DivisionMultiplication

Fluency building
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Problem solving 
instruction

Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference
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Explicit 
instruction Multiple 

representationsPrecise 
language

Fluency 
building
Problem 
solving 

instruction
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Progress Monitoring Considerations

• Skills to be measured̶age and grade appropriate

• Cost and training requirements
• Administration and scoring time
• Data management
• Technical rigor (consider population)
• Reliability 

• Validity

• Evidence of being sensitive to change

• Alternate/parallel forms
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• Reliable measures, administered regularly
• Efficient and easy to administer
• Skills assessed serve as indicators of 

general knowledge

Explicit 
instruction Multiple 

representationsPrecise 
language

Fluency 
building
Problem 
solving 

instruction
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Setting Goals

Benchmark

Slope (ROI)

Intra-
individual
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Determining Response

Four most recent, consecutive scores

Trendline
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• David

David’s slope: 

(54 ‒ 24) ÷ 8 = 3.75

X

X David doesn’t require Tier 
2/Tier3

David
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X

X

Martha’s slope: 

(10 ‒ 6) ÷ 8 = 0.5

Martha requires Tier 3

Martha
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• Reliable measures, administered regularly
• Efficient and easy to administer
• Skills assessed serve as indicators of 

general knowledge

• Teachers set goals
• After 10-20, student progress is determined

• Adaptations to instructional platform
• Intensify support (Tier 3)

Explicit 
instruction Multiple 

representationsPrecise 
language

Fluency 
building
Problem 
solving 

instruction
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Describe your school’s Tier 2 
strengths.

Describe your school’s Tier 2 
opportunities for growth. 
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• Diagnostics are conducted
• Adaptations are made to the student’s 
intervention
• Student progress is monitored weekly
•With adequate slopes or end levels, 
students return to Tier 1 or 2
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Implement with greater fidelity

Ensure that you are 
implementing the intervention or 
strategy with fidelity
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Embed behavioral supports

May want to incorporate 
strategies to improve self-
regulation and minimize 
nonproductive behavior
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Implement with greater fidelity

UPSCheck
Understand
Plan
Solve
Check
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Increase dosage

Conduct longer sessions, more 
sessions per week, or more 
weeks within DBI

Embed behavioral supports

Implement with greater fidelity

5 4 5 7 5 8
0
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20
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40

50

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Maria’s	Progress

Number of weeks left in intervention
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Adapt mathematics content

Increase dosage

Embed behavioral supports

Implement with greater fidelity
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Utilize explicit instruction

Make sure you’re doing it! And 
do it well!

Adapt mathematics content

Increase dosage

Embed behavioral supports

Implement with greater fidelity

MODELING PRACTICE

SUPPORTS

Step-by-step explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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Explicitly teach transfer

Explicitly teach how current 
learning relates to other 
learning

405
+   16

4305
+   216

Marney baked 89 cookies and sold 40 
cookies at the bake sale. How many 
cookies does Marney have left?

Marney had $89 and spent $40 on shoes. 
How many much does Marney have left? 

Marney had $89 and spent $40 on shoes. 
How much money will Marney have after 
buying the shoes? 

Utilize explicit instruction

Adapt mathematics content

Increase dosage

Embed behavioral supports

Implement with greater fidelity



Copyright 2022 Sarah R. Powell, Ph.D.

Explicitly teach transfer

Utilize explicit instruction

Adapt mathematics content

Increase dosage

Embed behavioral supports

Implement with greater fidelity
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Explicitly teach transfer

Utilize explicit instruction

Adapt mathematics content

Increase dosage

Embed behavioral supports

Implement with greater fidelity

• After 10-20 weeks, student progress is determined

• Reliable measures, administered regularly
• Efficient and easy to administer
• Skills assessed serve as indicators of general knowledge
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Describe your school’s Tier 3 
strengths.

Describe your school’s Tier 3 
opportunities for growth. 
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Intentionally 
changing the 
design and/or 
delivery of 

instruction to 
support students’ 
access to learning

Content 
expectations do not 

change

Differentiated
Instruction Accommodations Modifications

Changes to the presentation, setting, timing or 
schedule, and response mode of instruction

Does not change 
the instructional 

objective

Changes the 
instructional 
objective
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Differentiated
Instruction Accommodations Modifications

Changes to the presentation, setting, timing or 
schedule, and response mode of instruction
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Differentiated
Instruction Accommodations Modifications

Changes to the presentation, setting, timing or 
schedule, and response mode of instruction
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Differentiated
Instruction Accommodations Modifications

Changes to the presentation, setting, timing or 
schedule, and response mode of instruction
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Differentiated
Instruction Accommodations Modifications

Changes to the presentation, setting, timing or 
schedule, and response mode of instruction
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Differentiated
Instruction Accommodations Modifications

Describe your strengths with 
accommodations and 
modifications.

Describe your opportunities for 
growth with accommodations and 
modifications. 
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language

Fluency building

Problem solving 
instruction
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evidence-based intervention

promising practice

evidence-based strategy

Improvement from 
before intervention

Improvement 
compared to no 

treatment students

Multiple researchers

Multiple students

Multiple times

Setting and students 
similar to your own

Assessment data to 
show results

Replication
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How do you locate and identify 
evidence-based practices?
Which evidence-based practices 
do you plan to use?
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language

Fluency building

Problem solving 
instruction
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Explicit Instruction
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback



Copyright 2022 Sarah R. Powell, Ph.D.

Modeling is a 
dialogue 

between the 
teacher and 

students.

MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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Modeling
includes a 

step-by-step 
explanation 
of how to do 

a math 
problem.

A teacher 
may do 1 
modeled 

problem or 
several.

MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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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
+   79
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26
+   79

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

“26 plus 79.”

“Let’s solve this 
problem. What’s the 
problem?

“Add.”

“How did you know 
we want to add?” “There’s a plus 

sign.”
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26
+   79

“With the partial 
sums strategy, we 
start adding in the 
greatest place value. 
What’s the greatest 
place value in this 
problem?”

“Partial sums.”

“The plus sign tells 
us we want to add. 
To add, let’s use the 
partial sums 
strategy. What 
strategy?”

“The tens.”

“So, let’s add the 
tens. What’s 20 plus 
70?”

“90.”
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26
+   79

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

“90.”

“20 plus 70 
equals 90. Let’s 
write 90 right 
here below the 
equal line. What 
will we write?”

“It’s the partial 
sum of adding 
20 plus 70.”

“Now, let’s add 
the ones. What 
should we add?” “6 plus 9.”
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26
+   79

“Let’s write 15 
below the 90. 
Where do we 
write the 15?”

“15.”
“6 plus 9 equals 
what?”

“Below the 
90.”

“15 is the partial 
sum when you 
add the ones. 
Now, let’s add 
the partial sums 
together. What 
will we add?”

“90 plus 15.”
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26
+   79

“How did you add 
those numbers?”

“105.”
“What’s 90 plus 
15?”

“I added 90 
plus 10 then 

added 5 
more.”“So, when you 

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

“We used the 
partial sums 
strategy. We 

added the tens 
then added the 
ones. Then we 

added the 
partial sums.”
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Modeling
needs to 
include 
planned 

examples. 

These 
examples 
should be 

sequenced so 
easier skills 
lead to more 

difficult 
skills.

MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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Practice
continues as 
a dialogue 
between the 
teacher and 
students.

MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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Guided 
practice is 
practice in 
which the 
teacher and 
students 
practice 
problems 
together. 

“Let’s work on a 
problem together.”

MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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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!”

MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

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.
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

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

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback “What is 7 times 9?”

“63.”
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback “Why do you use 
zero pairs?”

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

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

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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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

• Oral

• Written

• With manipulatives

• With drawings

• With gestures
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

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

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

“Nice work using your 
word problem attack 
strategy.”
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MODELING PRACTICE

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback

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

SUPPORTS

Step-by-step 
explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

Eliciting frequent responses

Providing affirmative and corrective feedback
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MODELING PRACTICE

SUPPORTS

Step-by-step explanation

Planned examples

Guided practice

Independent practice

Ask high-level and low-level questions

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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Mathematical 
Language
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Precise 
language
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Listening

Speaking

Reading

Writing Vocabulary
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Use formal math language

Use terms precisely
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Identify examples of 
“Instead of ____, say 
____.”
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Use formal math language

Use terms precisely
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Use formal math language

Use terms precisely

What are your strategies for 
focusing on math language?
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Multiple 
Representations
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language
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Abstract

PictorialConcrete
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Three-dimensional objects

Abstract

PictorialConcrete
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Two-dimensional images

Abstract

PictorialConcrete
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Two-dimensional images

Abstract

PictorialConcrete
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Two-dimensional images

Abstract

PictorialConcrete

bit.ly/srpowell
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Numerals and symbols and words

Abstract

PictorialConcrete

2 + 8 = 10

x ‒ 6 = 8

34 = 3 tens and 4 ones

4,179
+    569
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Explore 3 virtual manipulatives.

Share with a partner.
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Building Fluency
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language

Fluency building
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Building Fluency

Fluency is 
doing 

mathematics 
easily and 
accurately.

Fluency in 
mathematics 

makes 
mathematics 

easier.

Fluency 
provides less 
stress on 
working 
memory.

Fluency 
helps 

students 
build 

confidence 
with 

mathematics.

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

DivisionMultiplication

Counting

Telling 
time

Counting 
coins

Identifying 
equivalent 
fractions

Comparing 
numbers

Knowing 
multiples

Identifying 
shapes

Knowing 
formulas
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Build fluency with math facts. 

• Addition: single-digit 
addends

• Subtraction: single-digit 
subtrahend

• Multiplication: single-digit 
factors

• Division: single-digit divisor

9 
‒ 4

5 
+   8

6 
× 7 56

÷ 8

Addition Subtraction

DivisionMultiplication
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Build fluency with whole-number 
computationAddition Subtraction

DivisionMultiplication

1009
‒ 724

15
+   28

23
× 9

7250
÷ 15
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Build fluency with rational-number 
computation

1.4
+   3.9

7.892
÷ 0.14

2
3
× 3
4

9
4
‒ 3
8

Addition Subtraction

DivisionMultiplication
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Build fluency with integer 
computation

1.4
+   -3.9

6
× -12

-14 ‒ (-7) = -135 ÷ 2 = 

Addition Subtraction

DivisionMultiplication
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Addition Subtraction

DivisionMultiplication

Describe the fluency needs of 
your students.
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Word-Problem Solving
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language

Fluency building

Problem solving 
instruction
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How Students Solve 
Word Problems
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Undetermined

Repeated 
information

Wrong 
information

Wrong 
(misapplied) 
operation

Correct
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Undetermined

Didn’t provide 
answer

Wrong 
(misapplied) 
operation

Wrong 
information

Computation 
error

Correct
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Undetermined

Didn’t provide 
answer

Repeated 
information from 

problem

Wrong 
information

Wrong 
(misapplied) 
operation

COMMON UNCOMMON

Addition error

Subtraction error
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Reading the 
problem

Understanding 
the vocabulary

Identifying 
important 
information

Ignoring 
irrelevant 
information

Reading charts 
and graphs

Selecting 
operation(s)

Doing the 
computation(s)
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Ineffective Strategies
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1.Keywords tied to operations
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Lincoln had 8 pencils fewer than 
Roscoe. If Lincoln had 18 pencils, how 
many pencils did Roscoe have?

Lincoln had 8 pencils fewer than 
Roscoe. If Roscoe had 18 pencils, how 
many pencils did Lincoln have?
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But, do not tie a keyword to a specific operation!

Keywords are 
important to 
identify and 
understand

Keywords are the mathematical 
vocabulary that help an students 
understand what the story is 

about and what they need to do

Talk about 
keywords 

("What does 
more than tell 
you about?")
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2. Presenting problems by operation
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Effective Strategies
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Teach an attack strategy

Teach about schemas
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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.

RIDGES

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

Stop and read the problem 
carefully.

Think about your plan and the 
strategy you will use.

Act. Follow your plan and solve 
the problem.

Review your answer.

RICE

Read and record the 
problem.

Illustrate 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.

SHINES

Slowly and carefully read the problem.
Highlight or underline key information.
Identify the question by drawing a circle around it.
Now solve the problem. Show your work.
Examine your work for precision, accuracy, and clarity.
Share your answer by writing a sentence.
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SOLVE

Study the problem.
Organize the facts.

Line up the plan.
Verify the plan with computation.
Examine the answer.

R-CUBES

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



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.

Share your favorite attack strategy.
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Teach an attack strategy

Teach about schemas



Copyright 2022 Sarah R. Powell, Ph.D.

Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference

Page 84

Page 88
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Parts put together into a total

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

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

Daniela saw 11 boats. 8 of the boats 
were kayaks, how many were canoes?

Total Part-part-whole
Combine

Total

Part

Part
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“Are parts put together for a total?”

Total
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P1 + P2 = T

Fu
ch
s 
et
 a
l.
 (
2
0
0
8
);
 G
ri
ff
in
 &
 J
it
en
dr
a 
(2
0
0
9
)

Total
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Total
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Total

Write a Total 
problem.
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Greater and lesser amounts compared 
for a difference

Adrianna has 10 pencils. Tracy has 4 pencils. 
How many more pencils does Adrianna have? 

Adrianna has 6 more pencils than Tracy. If Tracy 
has 4 pencils, how many does Adrianna have?

Tracy has 6 fewer pencils than Adrianna. 
Adrianna has 10 pencils. How many pencils does 
Tracy have?

Difference Compare

Difference

Greater 
amount

Lesser 
amount



Copyright 2022 Sarah R. Powell, Ph.D.

“Are parts put together for a total?”

“Are amounts compared for a difference?”

Total

Difference
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G ‒ L = D

Fu
ch
s 
et
 a
l.
 (
2
0
0
8
);
 G
ri
ff
in
 &
 J
it
en
dr
a 
(2
0
0
9
)

Difference
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Difference
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Write a 
Difference 
problem.

Difference
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An amount that increases or decreases

Nickole had 6 notebooks. Then, she bought 3
notebooks. How many notebooks does Nickole
have now?

Nickole had 6 notebooks. Then, she bought a few 
more notebooks. Now, Nickole has 9 notebooks. 
How many notebooks did she buy?

Nickole had some notebooks. Then, she bought 3
notebooks. Now, Nickole has 9 notebooks. How 
many notebooks did she have to start with?

Change Join

End amount

Change 
amount

Start 
amount
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An amount that increases or decreases

Samantha baked 20 cookies. Then, she ate 3 of the 
cookies. How many cookies does Samantha have 
now?

Samantha baked 20 cookies. Then, she ate some of 
the cookies. Now, she has 17 cookies. How many 
cookies did Samantha eat?

Samantha baked some cookies. She ate 3 of the 
cookies and has 17 cookies left. How many cookies 
did Samantha bake?

Change Separate

End amount

Change 
amount

Start 
amount
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“Are parts put together for a total?”

“Are amounts compared for a difference?”

“Does an amount increase or decrease?”

Total

Change

Difference
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ST +/‒ C = E

Fu
ch
s 
et
 a
l.
 (
2
0
0
8
);
 G
ri
ff
in
 &
 J
it
en
dr
a 
(2
0
0
9
)

Change
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Change
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Write a Change 
problem.

Change
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Schema
Check!
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Gr
ad
e	
3	
PA
RC
C

Change
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G
ra
de
 3
 S
TA
A
R

Difference
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G
ra
de
 3
 P
A
R
C
C

Total
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Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference
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Groups multiplied by number in each group
for a product

Toni has 2 boxes of crayons. There are 12 crayons 
in each box. How many crayons does Toni have 
altogether? 

Toni has 24 crayons. They want to place them 
equally into 2 boxes. How many crayons will Toni 
place in each box?

Toni has 24 crayons. They put them into boxes with 
12 crayons each. How many boxes did Toni use?

Equal Groups Array
Vary

Product

Number in 
each group

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

Equal Groups
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GR × N(E) = P

Equal Groups
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Equal Groups
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Write an Equal 
Groups 
problem.

Equal Groups
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Set multiplied by a number of times
for a product

Brooke ran 6 minutes. Shaleeni ran 4
times longer than Brooke. How many 
minutes did Shaleeni run?  

Comparison

Set

Number of 
times

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

Equal Groups

“Is a set compared a number of times?”

Comparison
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S × T = P

Comparison
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Comparison
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Write a 
Comparison 
problem.

Comparison
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Description of relationships among 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 typed 56 words in 2 minutes. At this rate, how 
many words could Emma type in 7 minutes?

X
in
 e
t 
al
. 
(2
0
0
5
)

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

Equal Groups

“Is a set compared a number of times?”

“Are there relationships among 
quantities - if this, then this?”

Comparison

Ratios/Proportions
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X
in
 e
t 
al
. 
(2
0
0
5
)

Ratios/Proportions
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Ratios/Proportions
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Write a 
Proportions 
problem. 

Ratios/Proportions
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Schema
Check!
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G
ra
de
 4
 P
A
R
C
C

Equal Groups
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G
ra
de
 5
 S
TA
A
R

Ratios/Proportions
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G
ra
de
 4
 S
m
ar
te
r 
B
al
an
ce
d

Comparison
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Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference
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Total Difference Change
Equal 
Groups

Comparison
Ratio/

Proportion



Copyright 2022 Sarah R. Powell, Ph.D.

Teach an attack strategy

Teach about schemas
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https://intensiveintervention.org/intensive-intervention-math-course

https://intensiveintervention.org/intensive-intervention-math-course
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Page 95

Page 107
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continuum of mathematics learning
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Fluently add 
and subtract 
within 5.

Add and 
subtract within 

20, 
demonstrating 
fluency for 
addition and 
subtraction 
within 10. 

Fluently add 
and subtract 
within 100 
using 

strategies 
based on place 

value, 
properties of 
operations, 
and/or 

relationships.

Fluently 
multiply and 
divide within 
100, using 
strategies 
such as the 
relationship 
between 

multiplication 
and division…

Fluently add 
and subtract 
multi-digit 

whole numbers 
using the 
standard 
algorithm. 

Fluently 
multiply multi-
digit whole 
numbers using 
the standard 
algorithm.

Fluently add, 
subtract, 
multiply, and 
divide multi-
digit decimals 
using the 
standard 
algorithm.



Copyright 2022 Sarah R. Powell, Ph.D.

Fluently add 
and subtract 
within 5.

Add and 
subtract within 

20, 
demonstrating 
fluency for 
addition and 
subtraction 
within 10. 

Fluently add 
and subtract 
within 100 
using 

strategies 
based on place 

value, 
properties of 
operations, 
and/or 

relationships.

Fluently 
multiply and 
divide within 
100, using 
strategies 
such as the 
relationship 
between 

multiplication 
and division…

Fluently add 
and subtract 
multi-digit 

whole numbers 
using the 
standard 
algorithm. 

Fluently 
multiply multi-
digit whole 
numbers using 
the standard 
algorithm.

Fluently add, 
subtract, 
multiply, and 
divide multi-
digit decimals 
using the 
standard 
algorithm.

W
here student IS

W
here student N

EEDS TO
 BE
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Understand 
that the two 
digits of a two-
digit number 
represent 
amounts of 
tens and ones. 

Understand 
that the three 
digits of a 
three-digit 
number 
represent 
amounts of 

hundreds, tens, 
and ones.

Use place value 
understanding 
to round whole 
numbers to the 
nearest 10 or 

100.

Recognize that 
in a multi-digit 
number, a digit 
in one place 
represents ten 
times what it 
represents in 
the place to its 
right…

Recognize that in a 
multi-digit number, 
a digit in one place 
represents 10 
times as much as 
it represents in the 
place to its right 
and 1/10 of what it 
represents in the 
place to its left.

Compose and 
decompose 
numbers from 
11 to 19 into 
ten ones and 
some further 
ones…
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Understand 
that the two 
digits of a two-
digit number 
represent 
amounts of 
tens and ones. 

Understand 
that the three 
digits of a 
three-digit 
number 
represent 
amounts of 

hundreds, tens, 
and ones.

Use place value 
understanding 
to round whole 
numbers to the 
nearest 10 or 

100.

Recognize that 
in a multi-digit 
number, a digit 
in one place 
represents ten 
times what it 
represents in 
the place to its 
right…

Recognize that in a 
multi-digit number, 
a digit in one place 
represents 10 
times as much as 
it represents in the 
place to its right 
and 1/10 of what it 
represents in the 
place to its left.

Compose and 
decompose 
numbers from 
11 to 19 into 
ten ones and 
some further 
ones…

W
here student N

EEDS TO
 BE

W
here student IS
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Solve addition and 
subtraction word 
problems, and add 
and subtract within 

10…

Solve word problems 
that call for addition 
of three whole 

numbers whose sum 
is less than or equal 

to 20…

Use addition and 
subtraction within 100 to 
solve one- and two-step 
word problems…

Use multiplication 
and division within 
100 to solve word 
problems…

Solve multi-step 
word problems 
posed with 
whole numbers 
and having 
whole-number 
answers using 
the four 

operations…

Solve word problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole, including cases of 
unlike denominators…

Interpret and 
compute quotients 
of fractions, and 
solve word 

problems involving 
division of fractions 
by fractions…

Solve real-world and 
mathematical problems 
involving the four 

operations with rational 
numbers.

Solve real-
world and 
mathematical 
problems 

leading to two 
linear 

equations in 
two variables.
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Solve addition 
and 

subtraction 
word 

problems, and 
add and 
subtract 
within 10…

Solve word 
problems 
that call for 
addition of 
three whole 
numbers 
whose sum 
is less than 
or equal to 
20…

Use addition 
and 

subtraction 
within 100 to 
solve one-
and two-step 
word 

problems…

Use 
multiplication 
and division 
within 100 to 
solve word 
problems…

Solve multi-
step word 
problems 
posed with 
whole 

numbers and 
having 
whole-
number 
answers 
using the 
four 

operations…

Solve word 
problems 
involving 
addition and 
subtraction 
of fractions 
referring to 
the same 
whole, 
including 
cases of 
unlike 

denominator
s…

Interpret and 
compute 
quotients of 
fractions, 
and solve 
word 
problems 
involving 
division of 
fractions by 
fractions…

Solve real-
world and 
mathematical 
problems 
involving the 
four 

operations 
with rational 
numbers.

Solve real-
world and 
mathematical 
problems 
leading to 
two linear 
equations in 

two 
variables.
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Use addition 
and 

subtraction 
within 100 
to solve one-
and two-
step word 
problems…

Use 
multiplicatio
n and 
division 
within 100 
to solve 
word 

problems…

Solve multi-
step word 
problems 
posed with 
whole 
numbers 
and having 
whole-
number 
answers 
using the 
four 

operations…

W
here student N

EED
S TO

 BE

W
here student IS
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Find whole 
number 

quotients and 
remainders 
with up to 
four-digit 

dividends and 
one-digit 
divisors, 
using 

strategies 
based on 
place value, 
the properties 
of operations, 
and/or the 
relationship 
between 

multiplication 
and division.

Fluently add 
and subtract 
within 100 
using 

strategies 
based on 
place value, 
properties of 
operations, 
and/or 

relationships.

Use addition 
and 

subtraction 
within 100 to 
solve one-
and two-step 
word 

problems…

Use 
multiplication 
and division 
within 100 to 
solve word 
problems…

Solve multi-
step word 
problems 
posed with 
whole 

numbers and 
having whole-
number 
answers 

using the four 
operations…

Apply 
properties of 
operations as 
strategies to 
multiply and 
divide….

Explain why 
addition and 
subtraction 
strategies 
work, using 
place value 
and the 

properties of 
operations.

Understand 
that the two 
digits of a 
two-digit 
number 
represent 
amounts of 
tens and 
ones. 

Understand 
that the three 
digits of a 
three-digit 
number 
represent 
amounts of 
hundreds, 
tens, and 
ones.

Fluently 
multiply and 
divide within 
100, using 
strategies 
such as the 
relationship 
between 

multiplication 
and division…

Fluently add 
and subtract 
multi-digit 
whole 
numbers 
using the 
standard 
algorithm. 

Fluently 
multiply 
multi-digit 
whole 
numbers 
using the 
standard 
algorithm.

W
here student N

EED
S TO

 BE

W
here student IS
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https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks

https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
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https://achievethecore.org/category/774/mathematics-focus-by-grade-level

https://achievethecore.org/category/774/mathematics-focus-by-grade-level
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https://www.nctm.org/curriculumfocalpoints/

https://www.nctm.org/curriculumfocalpoints/
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What are your resources for planning 
around a continuum of math?

How can your district or school 
engage in vertical planning? 
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Page 173
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What is Progress Monitoring?

Tests/measures/probes administered frequently

Compare scores to understand mathematics growth

Must be reliable and 
valid

Must have alternate 
forms
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Where to Find Progress Monitoring Measures?

National Center on Intensive Intervention

www.intensiveintervention.org
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Progress Monitoring Considerations

• Skills to be measured̶age and grade appropriate

• Cost and training requirements
• Administration and scoring time
• Data management
• Technical rigor (consider population)
• Reliability 

• Validity

• Evidence of being sensitive to change

• Alternate/parallel forms
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Quantity 
Discrimination
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Missing 
Number
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Computation
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Concepts and 
Applications
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Next Number / 
Counting

Proportional 
Reasoning / Quantity 
Discrimination / 
Number Properties

Algebra

Geometry / 
Measurement

Grades K-1

Grades 1-6

Middle School

High School

Beyond 
these 

measures…
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Which progress monitoring measures 
do you use (or plan to use) at middle 
school?
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Goal Setting and Decision Making
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Maria’s	Progress

Is Maria making adequate progress?
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Graphing
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Maria’s	Progress

y-axis: Range of scores

x-axis: Weeks of instruction
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Setting Goals

Benchmark

Slope (ROI)

Intra-
individual
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1. Identify appropriate grade-level benchmark
2. Mark benchmark on student graph with an X

3. Draw goal-line from baseline progress 
monitoring scores to X

Benchmark
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Grade Computation
Concepts and
Applications

1 20 digits 20 points

2 20 digits 20 points

3 30 digits 30 points

4 40 digits 30 points

5 30 digits 15 points

6 35 digits 15 points

Benchmark

1. Identify appropriate grade-level benchmark
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Grade Computation
Concepts and
Applications

1 20 digits 20 points

2 20 digits 20 points

3 30 digits 30 points

4 40 digits 30 points

5 30 digits 15 points

6 35 digits 15 points

Maria: 2nd-
grade 
student 
using 

Computation

Benchmark

1. Identify appropriate grade-level benchmark
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Maria’s	Progress

X

Benchmark

1. Identify appropriate grade-level benchmark
2. Mark benchmark on student graph with an X

3. Draw goal-line from baseline progress 
monitoring scores to X
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Setting Goals

Benchmark

Slope (ROI)
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1. Locate slope (i.e., rate of improvement ‒ ROI)

2. Multiply ROI by number of weeks left in intervention

3. Add to baseline of progress monitoring scores

4. Mark goal on student graph with an X

5. Draw goal-line from baseline progress monitoring scores to X

Slope (ROI)
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Grade

Computation̶Slope 
for Digits
Correct

Concepts and 
Applications ̶
Slope for Points

1 0.35 No data available

2 0.30 0.40

3 0.30 0.60

4 0.70 0.70

5 0.70 0.70

6 0.40 0.70
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Slope (ROI)

1. Locate slope (i.e., rate of improvement ‒ ROI)
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Maria: 2nd-
grade 

student using 
Computation

Slope (ROI)

Grade

Computation̶Slope 
for Digits
Correct

Concepts and 
Applications ̶
Slope for Points

1 0.35 No data available

2 0.30 0.40

3 0.30 0.60

4 0.70 0.70

5 0.70 0.70

6 0.40 0.70

1. Locate slope (i.e., rate of improvement ‒ ROI)
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Slope (ROI)

1. Locate slope (i.e., rate of improvement ‒ ROI) 0.30
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Slope (ROI)

1. Locate slope (i.e., rate of improvement ‒ ROI) 0.30

2. Multiply ROI by number of weeks left in intervention 0.30 ×
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Number of weeks left in intervention

Slope (ROI)
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Slope (ROI)

1. Locate slope (i.e., rate of improvement ‒ ROI) 0.30

2. Multiply ROI by number of weeks left in intervention 0.30 × 10 = 3
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Slope (ROI)

1. Locate slope (i.e., rate of improvement ‒ ROI) 0.30

2. Multiply ROI by number of weeks left in intervention 0.30 × 10 = 3

3. Add to baseline of progress monitoring scores 3 +
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Maria’s	Progress

Baseline: 7 + 5 + 8 = 20
20 ÷3 = 6.7

Slope (ROI)



Copyright 2022 Sarah R. Powell, Ph.D.

Slope (ROI)

1. Locate slope (i.e., rate of improvement ‒ ROI) 0.30

2. Multiply ROI by number of weeks left in intervention 0.30 × 10 = 3

3. Add to baseline of progress monitoring scores 3 + 6.7 = 9.7
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Slope (ROI)
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Maria’s	Progress

X

1. Locate slope (i.e., rate of improvement ‒ ROI) 0.30

2. Multiply ROI by number of weeks left in intervention 0.30 × 10 = 3

3. Add to baseline of progress monitoring scores 3 + 6.7 = 9.7

4. Mark goal on student graph with an X

5. Draw goal-line from baseline progress monitoring scores to X
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Setting Goals

Benchmark

Slope (ROI)

Intra-
individual
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1. Identify student’s slope 

2. Multiply slope by 1.5

3. Multiply by number of weeks until end of intervention

4. Add to student’s baseline score

5. Mark goal on student graph with an X

6. Draw goal-line from baseline progress monitoring scores to X

Intra-
individual
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SLOPE CALCULATION:
3rd median ‒ 1st median

#data points ‒ 1 

Intra-
individual

1. Identify student’s slope 
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1. Identify student’s slope 
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Maria’s	Progress

SLOPE CALCULATION:
3rd median ‒ 1st median

#data points ‒ 1 

(8 + 5) ÷ 2 =  
6.5

(4 + 5) ÷ 2 =  
4.5

6.5 ‒ 4.5
6 ‒ 1  

0.4

Intra-
individual
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1. Identify student’s slope 0.4

Intra-
individual



Copyright 2022 Sarah R. Powell, Ph.D.

1. Identify student’s slope 0.4

2. Multiply slope by 1.5 0.4 × 1.5 = 0.6 

Intra-
individual
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1. Identify student’s slope 0.4

2. Multiply slope by 1.5 0.4 × 1.5 = 0.6 

3. Multiply by number of weeks until end of intervention 0.6 ×

Intra-
individual
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Maria’s	Progress

Number of weeks left in intervention

Intra-
individual
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1. Identify student’s slope 0.4

2. Multiply slope by 1.5 0.4 × 1.5 = 0.6 

3. Multiply by number of weeks until end of intervention 0.6 × 10 = 6

Intra-
individual
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1. Identify student’s slope 0.4

2. Multiply slope by 1.5 0.4 × 1.5 = 0.6 

3. Multiply by number of weeks until end of intervention 0.6 × 10 = 6

4. Add to student’s baseline score 6

Intra-
individual
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Maria’s	Progress

Baseline: 7 + 5 + 8 = 20
20 ÷𝟑 = 𝟔.𝟕

Intra-
individual



Copyright 2022 Sarah R. Powell, Ph.D.

1. Identify student’s slope 0.4

2. Multiply slope by 1.5 0.4 × 1.5 = 0.6 

3. Multiply by number of weeks until end of intervention 0.6 × 10 = 6

4. Add to student’s baseline score 6 + 6.7 = 12.7

Intra-
individual
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1. Identify student’s slope 0.4

2. Multiply slope by 1.5 0.4 × 1.5 = 0.6 

3. Multiply by number of weeks until end of intervention 0.6 × 10 = 6

4. Add to student’s baseline score 6 + 6.7 = 12.7

5. Mark goal on student graph with an X

6. Draw goal-line from baseline progress monitoring scores to X

Intra-
individual
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X
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To Review

Benchmark

Slope (ROI)

Intra-
individual
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Which goal setting method(s) might 
you use?
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Determining Response

Four most recent, consecutive scores

Trendline
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Determining Response

If at least 6 weeks of instruction have 
occurred:

• If all four most recent scores fall above
the goal-line, increase the goal. 

Four most recent, consecutive scores
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Determining Response
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Four most recent, consecutive scores
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Determining Response

If at least 6 weeks of instruction have 
occurred:

• If all four most recent scores fall above
the goal-line, increase the goal. 

• If all four most recent scores fall below 
the goal-line, adapt the intervention. 

Four most recent, consecutive scores
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Determining Response
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Determining Response

If at least 6 weeks of instruction have 
occurred:
• If all four most recent scores fall above
the goal-line, increase the goal. 

• If all four most recent scores fall below
the goal-line, adapt the intervention. 

• If the four most recent scores fall both 
above and below the goal-line, continue 
monitoring data.

Four most recent, consecutive scores
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Determining Response
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X

Continue monitoring

Four most recent, consecutive scores



Copyright 2022 Sarah R. Powell, Ph.D.

Determining Response

Four most recent, consecutive scores

Trendline
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Determining Response

• If the trend-line is steeper than the 
goal line, then increase the goal.

Trendline



Copyright 2022 Sarah R. Powell, Ph.D.

Determining Response
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Determining Response

• If the trend-line is steeper than the 
goal line, then increase the goal.

• If the trend-line is flatter than the goal 
line, then adapt the intervention.

Trendline



Copyright 2022 Sarah R. Powell, Ph.D.

Determining Response
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Determining Response

• If the trend-line is steeper than the 
goal line, then increase the goal.

• If the trend-line is flatter than the goal 
line, then adapt the intervention.

• If the trend-line and goal-line are fairly 
equal, continue monitoring progress.

Trendline
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Determining Response
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Which decision making method(s) 
might you use?
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