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Improve student outcomes 

related to algebraic reasoning

Study Overview
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Data-Based Individualization (DBI)

Data-Base 
Individualization
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National Center on 
Intensive Intervention

Framework for
Data-Based Individualization (DBI)

Data-Base 
Individualization
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Establish that there is a Tier 2 validated instructional platform in place

Data-Base 
Individualization
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Progress monitor:
• Establish a present level of performance
• Set an ambitious long-term goal
• Collect frequent assessment data
• Use decision rules

Establish that there is a Tier 2 validated instructional platform in place

Data-Base 
Individualization
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Continue to monitor progress to determine if student is responding adequately 

Make instructional adaptations based on a hypothesis

Based on student response:
• Continue the Tier 2 program with progress monitoring OR
• Collect diagnostic data

Progress monitor:
• Establish a present level of performance
• Set an ambitious long-term goal
• Collect frequent assessment data
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Data-Base 
Individualization

NCII 
DBI Framework

Project STAIR 
DBI Framework
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Let’s focus on this instructional program

What is important to consider 
when designing an 

instructional program?

Evidence-Based 
Practices!
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Mathematics 
Language

Explicit 
Instruction

Multiple 
Representations

Word Problem 
Instruction

Fluency Practice

Effective Mathematics 
Instruction
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Effective Mathematics 
Instruction

• Modeling includes a step-by-step 
explanation and clarity in the 
language used during 
explanations. 

• Practice includes practice with the 
teacher (i.e., guided practice) as 
well as independent practice. 

• During modeling and practice, 
teachers should use supports, 
such as asking a variety of 
question types, eliciting student 
responses and providing 
immediate corrective feedback 
while maintaining a brisk pace. 

Teachers should be explicit in the modeling and 
practicing of math. 
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Effective Mathematics 
Instruction

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

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

“Finally, we add the partial sums: 90 and 
15. 90 plus 15 is 105.” 

24 / 6 28 ÷ 7   35 5

32 ÷ 8 42 ÷ 7 25− 5

Example: Modeling
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Effective Mathematics 
Instruction

"Let's work on this problem 
together. First..." 

"Now you'll practice a problem on 
your own. Don't forget to use your 
attack strategy." 

Example: Practice



2023 OSEP LEADERSHIP AND PROJECT DIRECTORS’ CONFERENCE

Ex
p

lic
it

 In
st

ru
ct

io
n

Effective Mathematics 
Instruction

“What is 7 times 9?” 

“How would you solve this 
problem?” 

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

“Write 2 + 6 on your 
whiteboard.” 

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

“Grab your bag of manipulatives 
as you enter the classroom."
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Effective Mathematics 
Instruction Teachers should use multiple representations to 

help students understand different math 
concepts and procedures. 

Abstract

Concrete Pictorial
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Effective Mathematics 
Instruction

Abstract

PictorialConcrete 

Example: Concrete Representations

Concrete representations include three-
dimensional objects or virtual manipulatives. 
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Effective Mathematics 
Instruction

Abstract

Concrete Pictorial

Pictorial representations include two-
dimensional objects and virtual manipulatives. 

Example: Concrete Representations
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Effective Mathematics 
Instruction

Concrete Pictorial

Abstract

Abstract representations include symbols and numerals. It is beneficial to always have the 
abstract representation present when working with additional representations as well.

Example: Concrete Representations
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Effective Mathematics 

Instruction

Math terms should be explicitly taught. 

Precise math language includes the 
formal math terms that accurately 
portray a math concept or procedure. 

For example, teachers should say 
numerator, not top number. 

When teachers use concise math 
language, they use short but accurate 
and student-friendly definitions when 
they introduce and discuss math 
concepts. 

Teachers should be sure to use precise and 
concise math language. 
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Effective Mathematics 

Instruction

Example: Precise and Concise Language
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Effective Mathematics 
Instruction

Example: Attack Strategies

It is important that teachers do not focus on teaching key words 
(Karp et al., 2019), but instead teach students how to use an 
attack strategy for working through word problems (Powell & 
Fuchs, 2018). 

High-quality attack strategies require the students to 
• Read the problem
• Create a plan for solving the problem
• Solve the problem
• Check the answer. 

Attack strategies should be flexible to address any word 
problem. 
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Effective Mathematics 
Instruction

Example: Mnemonics

Mnemonic devices or mnemonic strategies are evidence-
based components that have been shown to aid students in 
mastering math concepts (Cuenca-Carlino et al., 2016; 
Freeman-Green et al., 2015). 

Mnemonics can used to help students remember the 
components in a multi-step process, including advanced 
algebraic procedures. 

Mnemonics are often found as part of word problem 
instruction. Mnemonics can used to remember an attack 
strategy or a cognitive or meta-cognitive strategy 
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Effective Mathematics 
Instruction

Example: Word Problem Schemas

A schema refers to the 
structure of the word problem. 

There are three primary 
additive schemas: 

1. Total
2. Difference
3. Change 

There are also three 
multiplicative schemas

1. Equal Groups
2. Comparison
3. Ratio/Proportion



2023 OSEP LEADERSHIP AND PROJECT DIRECTORS’ CONFERENCEW
o

rd
-P

ro
b

le
m

 In
st

ru
ct

io
n

Effective Mathematics 
Instruction

Example: Graphic Organizers

Graphic organizers are visual or graphic 
representations of procedures or relationships 
within a math concept. 

Graphic organizers can be a useful tool in 
helping students to: 

• remember specific procedures 
• understand the relationship between 

math concepts
• learn math vocabulary
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Effective Mathematics 
Instruction

Fluency building activities provide opportunities for students to master math facts and other 
necessary math knowledge. 

When students are fluent in math facts, they can spend more energy solving problems or tackling 
complex problems.

In addition to math facts, as students mature, it is recommended that they become fluent in 
determining equivalent and benchmark fractions, determining common denominators, and adding, 
subtracting, multiplying, or dividing positive and negative integer patterns. 

Example: Fluency Practice
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Instruction
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Adapting Instruction

Adapting Instruction
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Let’s focus on instructional adaptations.

How can we adapt instruction to 
meet the diverse needs of all 

learners?

Adapting Instruction
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Adapting Instruction

The purpose of adapting the math content is to ensure that students access the core math 
concepts.

Example: Whole Class Adaptations
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Adapting Instruction



2023 OSEP LEADERSHIP AND PROJECT DIRECTORS’ CONFERENCE

Adapting Instruction

Resources:

→ STAIR One-Pagers
• 35 one-pagers covering 

a variety of topics and 
content areas 

• Created in partnership 
with middle school math 
teachers
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Adapting Instruction

Resources:

→ Guidebooks
• Assessment
• Coaching
• Data-Based Individualization
• Instructional 
• Intensification
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Adapting Instruction

Resources:

→ Webinars
• 3 recorded webinars in partnership 

with NCII 
1. Tips for Implementing DBI
2. Assess with Purpose
3. How to Teach Mathematics and 

Make Adaptations Within a DBI
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https://www.youtube.com/channel/UCE2puwDtUSNXFONIOhmYmvA/playlists

Adapting Instruction

Resources:

→ Project STAIR YouTube Channel
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Teacher Instructional Practices (TIPs) 

Assessment of Teacher
Instructional Practices
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2018-19
50%

2019-20
21%

2020-21
18%

2021-22
11%

n = 44

Assessment of Teacher
Instructional Practices
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Data-Based 
Individualization

Instructional 
Practices

Assessment
Practices

Understanding 
of

Importance 
of

Confidence 
with

• Administer (weekly) measures of progress monitoring
• Analyze progress monitoring data every 4 weeks
• Make instructional adaptations based on progress monitoring data

Assessment of Teacher
Instructional Practices
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Assessment of Teacher
Instructional Practices Understanding 

of
Importance 

of
Confidence 

with
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Data-Based 
Individualization

p < .001 p = .001
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Assessment of Teacher
Instructional Practices

Data-Based 
Individualization

Instructional 
Practices

Assessment
Practices

Understanding 
of

Importance 
of

Confidence 
with

• Explicitly model mathematics concepts and procedures
• Provide guided practice opportunities
• Provide independent practice opportunities
• Use planned examples
• Use multiple representations
• Use precise mathematical vocabulary
• Use questioning strategies that elicit a variety of responses
• Require students to respond frequently
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Assessment of Teacher
Instructional Practices

Data-Based 
Individualization

Instructional 
Practices

Assessment
Practices

Understanding 
of

Importance 
of

Confidence 
with

• Provide opportunities for student discourse
• Provide affirmative feedback
• Provide corrective feedback
• Make adjustments to lessons to address students’ needs
• Pace lessons to the developmental level of students
• Encourage students to search for multiple solution strategies
• Build fluency with facts and computation
• Teach effective problem-solving strategies
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Assessment of Teacher
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Instructional 
Practices
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Assessment of Teacher
Instructional Practices

Data-Based 
Individualization

Instructional 
Practices

Assessment
Practices

Understanding 
of

Importance 
of

Confidence 
with

• Use data from classroom assessments to modify instruction
• Use data from a variety of sources to identify which concepts 

students are struggling to grasp
• Use screening data to determine which students may be at-risk for 

failure
• Use screening data to determine the intensity of supplement 

instruction
• Use progress monitoring data to determine growth
• Use progress monitoring data to determine effectiveness of 

instruction
• Use assessments to find out what students know before a unit begins
• Use assessments to find out what students know during the unit
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Assessment of Teacher
Instructional Practices Understanding 

of
Importance 

of
Confidence 

with

0

5

10

15

20

25

Importance Understanding Confidencep < .001 p < .001

Assessment
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p = .005
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Bringing It All Together
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• Teachers and students both 
benefitted from STAIR 
• Teachers demonstrated 

increased scores on 
understanding of DBI, 
confidence using DBI, and 
frequency of DBI use with 
students

• Students grew significantly from 
pre- to posttest on 2 of 3 pre-
algebraic outcome measures

• There was a significant mean 
difference on the standardized 
DOMA 

• How do we continue to support 
teachers and students as we navigate 
ongoing academic and economic 
impacts of the COVID-19 pandemic?
• How do we do this while also 

being mindful of:
• School-based personnel 

and staffing shortages
• Cost 
• Limited resources 
• Students’ individual 

academic/behavioral needs

• Institute for Education 
Sciences → Research to 
Accelerate Pandemic 
Recovery in Special 
Education 
• Project STAIR 2.0

What We Learned
Questions That 

Remained
Our Path 
Forward

Bringing It All Together
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