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Evidence-Based Practices: 
Instruction and Intervention

What do the following have in common?

These approaches were attempts to solve a problem but, disappointingly led to little to no effects.

The best defense against bias and poor research is common sense and triangulation of outcomes-based research 
(Witzel et al., 2024).
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Be cautious when reviewing research. 

▪ Publication bias is a frequent problem in U.S. journals on education.

• This means that competing viewpoints have competing published “research.”

▪ Warning: Not all studies focus on academic performance, especially for math and 
science. Some even make conclusions on everything except academic performance.

“Lastly, we excluded studies focused on multiple disciplinary domains beyond mathematics 
(e.g., English language arts, social studies, science) or studies that used mathematics 
achievement data as the sole source of connection to mathematics education (e.g., 
Hornstra et al., 2010), meaning that mathematics education was not a central focus” (Tan 
et al., 2022, p. 10).
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Be skeptical and ask questions.

“Whether we grouped students strategically (Dweck & Leggett, 1988; Hatano, 1988; 
Jansen, 2006) or we let students form their own groups (Urdan & Maehr, 1995), we found 
that 80% of students entered these groups with the mindset that, within this group, their 
job is not to think. However, when we frequently formed visibly random groups, within six 
weeks, 100% of students entered their groups with the mindset that they were not only 
going to think, but that they were going to contribute” (Liljedahl, 2022). 
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Be skeptical and ask questions.2

“Psychologist Jason Moser studied the neural mechanisms that operate in people’s brains 
when they make mistakes (Moser et al., 2011). Moser and his group found something 
fascinating. When we make a mistake, synapses fire. A synapse is an electrical signal that 
moves between parts of the brain when learning occurs” (Boaler, 2016, p. 11). 

“The recent neurological research on the brain and mistakes is hugely important for math 
teachers and parents, as it tells us that making a mistake is a very good thing. When we 
make mistakes, our brains spark and grow. Mistakes are not only opportunities for 
learning, as students consider the mistakes, but also times when our brains grow, even if 
we don’t know we have made a mistake” (Boaler, 2016, p. 12).
Note. As quoted in Witzel (2024).
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Levels of Research

Systematic Reviews and Meta-Analyses
Randomized Controlled Trials (RCTs)
Quasi-Experimental Studies

Survey Data
Single Case Design

Case Study
Position Papers

High Level of Evidence

Moderate Level of Evidence

Low Level of Evidence
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Institute of Education Sciences (IES) 
Practice Guides

https://ies.ed.gov/ncee/wwc/practiceguides
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Data-Based Decision 
Making (DBDM)
A framework of instruction, 
assessment, and decision making 
designed to make timely decisions 
about a student’s instructional 
programming. 
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Data-Based Decision 
Making (DBDM) 2

Sometimes it is called 

data-based 
individualization (DBI)
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Data-Based Decision 
Making (DBDM) 3

Systematic Relies on data

Helps 
individualize 
instruction
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Data-Based Decision 
Making (DBDM) 4

Three primary components

• Assessment

• Instruction

• Decision making
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DBDM
Is …

• A framework for 
making instructional 
decisions

• A dynamic process of 
ongoing assessment 
and intervention

Is not …

• A curriculum

• An assessment

• A single 
intervention

16



Data-Based Decision 
Making (DBDM) 5

Helps teachers be mindful
about evidence-based practices

Helps teachers make timely decisions 
and responses about student progress 

Can be used in different settings 
(Tier 1, Tier 2, Tier 3, or special education) 

Can be used across content areas 
for both academics and behavior
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Data-Based Decision 
Making (DBDM) Research 1

Research supports the use of DBI for 
improving teacher outcomes.
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Data-Based Decision 
Making (DBDM) Research 2

Research supports the use of DBI for 
improving student outcomes.
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Establish a validated instructional platform.
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Establish a validated instructional platform.

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

Based on student response:
• Continue the instructional platform with progress 

monitoring OR
• Collect diagnostic data.

Make instructional adaptations based on data.

Continue to monitor progress to determine whether 
student is responding adequately.
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IES Practice Guides
https://ies.ed.gov/ncee/wwc/practiceguides
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Data-Based Decision 
Making (DBDM) 

DBDM starts with an instructional platform.

This platform must comprise research-
validated practices for instruction in 

mathematics.
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Source: https://mathspiral.com/
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Source: https://mathspiral.com/
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Source: https://mathspiral.com/
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Data-Based Decision 
Making (DBDM) Platform

DBDM starts with an instructional platform.

This platform must comprise research-
validated practices for instruction in 

mathematics.
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Data-Based Decision 
Making (DBDM) PM

DBDM relies on progress 
monitoring.
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What Is Progress Monitoring?
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Data-Based Decision 
Making (DBDM) PM2

DBDM also relies on decision 
making about the progress 

monitoring data. 
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Interpreting Results From 
Progress Monitoring Measures

1. Gather baseline data.

2. Set performance goals.

3. Implement the intervention.

4. Administer progress monitoring 
measures at regular intervals.

5. Evaluate the student’s progress.
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Making Decisions From 
Progress Monitoring Results

 Is the student making adequate progress 
toward their goals?

• How do you know?

• How could you confirm?

 Is the intervention effectively meeting the 
student’s needs?

• How do you know?

• How could you confirm?
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Graphing
 Graphed data will provide you with a clear picture of a student’s progress.

 The graph will allow you to

• set reasonable and ambitious goals,

• monitor the appropriateness of the student’s goal,

• judge the adequacy of the student’s progress,

• determine the effectiveness of the student’s math instructional platform, and

• use decision rules to make changes to the student’s instructional platform when 
needed.
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Graphing Data Entry

Image from Project STAIR https://blog.smu.edu/projectstair/about-project-stair/
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Decision Making

Image from STAIR 2.0: Supporting Teaching of Algebra with Individual Readiness https://www.smu.edu/simmons/research/research-in-mathematics-education/explore/stairr
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Decision Making
Graph
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Data-Based Decision 
Making (DBDM) PM3

DBDM relies on progress 
monitoring.
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Data-Based Decision 
Making (DBDM) PM4

DBDM also relies on decision 
making about the progress 

monitoring data. 
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Data-Based Decision 
Making (DBDM) Diagnostic

DBDM relies on diagnostic data
to inform adaptations to the 

instructional platform. 
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Five Steps of a Task Analysis

1. Identify the standard/construct.

2. Choose a math problem at the expected level of complexity within this 
construct.

3. Solve the problem in a stepwise manner.

4. State the reason why each step is made.
- Avoid tricks or unexplainable steps.

5. Challenge your approach with alternatives to see when your steps work and 
when they don’t. 

- Minimize steps that aren’t generalizable to more complex work.
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Task Analysis: Multidigit Subtraction

325 – 148 = ?
a. Decompose. 300  +  20  +  5

– 100  – 40  – 8
b. Regroup the minuend. 200  + 110 + 15

– 100  – 40  – 8
c. Subtract by place value. + 100   +  70   + 7

d. Compute final answer. 177
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Building Your Mnemonic to an Acrostic

Example from TES.com

a. Determine whether the problem is addition.

b. Identify the first addend.

c. Go to that number on the number line.

d. Identify the second addend.

e. Take that many steps forward.

f. Say the number where you arrive.
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Sample Acrostic Mnemonics

Solving Equations

Identify the variables.
Set up equations.
Organize to balance.
Let equations begin.
Add variable side of equal 

sign.
Total other side.
Evaluate and check answer.

Slope Intercept

Recognize and reorder the 
formula. 

Identify the slope and 
intercept.

Set up the intercept.
Evaluate the slope.
Rise over run. 
Use the dots to make a line.
Need to check your answer.

Quadratic

Find out whether the formula is 
quadratic.

Accurately compute to equal 
the whole number.

Compute the same numbers to 
equal the coefficient.

The parentheses come next.
Order what’s in the parentheses.
Recheck the answer.

52



Task Analysis Addition Example

Student Decompose Regroup
Place-value 
subtraction

Add Answer Total

Jack      3 out of 5

Bill      3 out of 5

Kelly      3 out of 5

George      3 out of 5

Jivan      3 out of 5

Grace      3 out of 5
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Getting Started Implementing DBDM

1. Identify a student or small group of students with whom you might implement.

2. Conduct initial progress monitoring measure.
a. Try NCII’s tools charts.

3. Choose the type of measure you will use based on each student’s skill needs:
a. Early numeracy
b. Computation
c. Concepts and applications
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Getting Started Implementing DBDM 2 

4. Administer screening measures to each student as specified by the company.
5. Score and graph the baseline data.
6. Set a goal for each student, using the established levels of expectation for the 

instructional level and skill you are measuring.
7. Begin weekly progress monitoring, administering one measure each week, scoring, 

and graphing the data.
8. After 6 data points, use the decision-making flow chart to determine next steps:

a. Continue instruction.
b. Make an instructional adaptation utilizing diagnostic data.
c. Raise the goal.
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NCII Disclaimer

This presentation was produced under the U.S. Department of Education, Office of 
Special Education Programs, Award No. H326Q160001. Celia Rosenquist serves as 
the project officer. The views expressed herein do not necessarily represent the 
positions or policies of the U.S. Department of Education. No official endorsement 
by the U.S. Department of Education of any product, commodity, service, or 
enterprise mentioned in this resource is intended or should be inferred.
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www.Intensiveintervention.org
ncii@air.org
https://x.com/TheNCII
https://www.youtube.com/c/NationalCenteronIntensiveIntervention
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