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Introduce yourself.

Describe your role as an educator.

Describe the mathematics you 
support.
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What is 

SCIENCE?

Knowledge about the world that is 
based on facts learned through 
experiments and observation
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Science of 
Reading

Science of 
Math

A body of research that relies on knowledge 
accrued across disciplines ‒ including 
general education, special education, 
educational psychology, communication 
sciences, and neuroscience.

The focus is on 
how students learn 

to read.

A body of research that relies on knowledge 
accrued across disciplines ‒ including 
general education, special education, 
educational psychology, mathematical 
cognition, and neuroscience.

The focus is on 
how students learn 
to do math.

This is not a general education effort or a special education effort ‒
this is to ensure all students can read and do math. 
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“Research evidence” comes from quasi-
experimental and experimental studies 
demonstrating significant differences between 
treatment and control conditions.

§There are different types of metrics for effect sizes, but a 
practical and meaningful effect means that the effect size 
favoring treatment over control or comparison is greater 
than 0.20.

§An effect size of 1.0 would mean students in the treatment 
condition outperformed students in the control condition by 
an entire standard deviation.

§You and your school team (including caregivers) may hear 
various terms.

§Caveat: “No evidence” does not always mean it does not 
work, often just that it has not been tested empirically yet!

How do 
you find the 
science? 

Solari, 2022
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Research meta-analyses or syntheses

How do 
you find the 
science? 
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Compilations of research

How do 
you find the 
science? 
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How do 
you find the 
science? 

Share resources for evidence-based 
practices that could be used to 
describe the Science of Math. 
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A Look at Misconceptions



Copyright 2022 Sarah R. Powell, Ph.D.

Centre for Independent Studies
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Share misconceptions and truths 
you have encountered. 

Centre for Independent Studies
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A Focus on Mathematics 
Proficiency
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Use a focused, 
coherent 

progression of 
math learning with 

emphasis on 
proficiency in key 

tasks

Develop conceptual 
understanding, 

procedural fluency, 
and problem-solving 
skills at the same 

time

Use multiple 
approaches to meet 

the needs of 
students

Focus on 
proficiency with 
whole numbers, 

fractions, 
geometry, and 
measurement ‒
these are critical 

for algebra
Use formative 

assessment on a 
regular basis to 
assess student 

learning
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The Science of Math and 
Evidence-Based Practices
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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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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

Modeling is a dialogue 
between the teacher and 
students.

In Modeling, a teacher 
introduces or reviews 
mathematical content.
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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

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

A teacher may do 1 modeled problem or several.
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Modeling needs to include 
planned examples. These 
examples should be 
sequenced so easier skills 
lead to more difficult skills.

Planned examples in Modeling
may also include worked 
examples ‒ both correct and 
incorrect worked examples.

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

Think of the Science of Math. 
What math content would be 
important to model?
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Practice continues as a 
dialogue between the 
teacher and students.

During Practice, students 
have multiple opportunities to 
practice problems with 
varying levels of teacher 
support.

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. 

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.

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 practice opportunities would 
be important for your students?
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These Supports should be 
used in both Modeling and 
Practice.

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

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

Ask a combination of high-
level and low-level 
questions. 
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During Modeling and Practice, students 
should frequently respond. The frequent 
responses keeps student attention and 
keeps student learning active.

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

• Oral
• Written
• With manipulatives
• With drawings
• With gestures
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During Modeling and Practice, students 
should receive immediate feedback on their 
responses.

Students should receive affirmative and 
(when necessary) corrective feedback.

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

Which math supports would be 
important for your students?
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Precise 
language
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Listening

Speaking

Reading

Writing Vocabulary

Which are areas of concern with 
regard to the language of 
mathematics?
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Use formal math language

Use terms precisely
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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



Copyright 2022 Sarah R. Powell, Ph.D.

Two-dimensional images

Abstract

PictorialConcrete
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Two-dimensional images

Abstract

PictorialConcrete
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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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Abstract

PictorialConcrete

Think of the Science of Math. 
How could multiple 
representations help students 
understand math?
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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

Think of the Science of Math. 
What are evidence-based fluency 
practices you could use with 
students?
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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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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.
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Teach an attack strategy

Teach about schemas
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Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference
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Teach an attack strategy

Teach about schemas

Think of the Science of Math. 
How would you help students 
approach 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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https://intensiveintervention.org/intensive-intervention-math-course

https://intensiveintervention.org/intensive-intervention-math-course
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https://www.amazon.com/Teaching-Math-Middle-School-Students/dp/1598572741

https://www.inclusionintexas.org/apps/pages/index.jsp?uREC_ID=2155039&type=d&pREC_ID=2169859

https://www.amazon.com/Teaching-Math-Middle-School-Students/dp/1598572741
https://www.inclusionintexas.org/apps/pages/index.jsp?uREC_ID=2155039&type=d&pREC_ID=2169859
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Looking for 
Grades 6-8 
special 

education 
teachers

Collaborate with us on virtual professional learning and coaching 
related to evidence-based math strategies. Earn $500!

Email srpowell@utexas.edu if interested!

mailto:srpowell@utexas.edu
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Ever wanted to do a 
Ph.D. with a focus on 
special education and 

math?

Study (on-campus) at the University of Missouri or Southern 
Methodist University (Dallas). Earn $35,000 a year plus all tuition 

paid! Contact Sarah (srpowell@utexas.edu) for more info!

mailto:srpowell@utexas.edu
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