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Thank you for joining us!

While we wait to start, feel free 
to share in the chat what brings 
you to this event and any 
questions you may have.
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Zoom Housekeeping

Microphones and videos are off for this event.

Look for the flashing orange alert, which will 
take you to the chat box when it is active.

Closed captions are available.

This webinar is being recorded.
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Agenda

• Welcome and Overview

• Review of the Practice Guide Recommendations

• State Education Agency (SEA) Considerations for Supporting the 
Recommendations

• Closing and Additional Resources
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Introduction to NCSI

The National Center for Systemic 
Improvement (NCSI) supports states to 
transform systems to improve outcomes for 
students with disabilities. Today’s webinar 
relates to one of our three priority areas: 
Effective Instruction.
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Overview and Purpose of NCSI’s Research to Practice Spotlight 
Series

• Unpack key evidence-based practices (EBPs) to promote learning 
for students with disabilities and others struggling to learn reading 
and mathematics.

• Share considerations for SEAs and local education agencies (LEAs) 
to support educators with implementation.
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Setting the Stage: How SEAs Can Support Local Implementation

• Build SEA capacity about EBPs, including how to support local 
implementation.

• Identify and disseminate mathematics EBPs.

• Offer guidance and professional learning on how to implement the 
mathematics EBPs within a variety of educational settings (e.g., 
core classroom, intervention). 
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Introducing the Note-Taking Guide
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Guiding Questions

• What questions do you have 
about the recommendations on 
how SEAs can support local 
implementation?

• Do you have relevant 
experiences to share?
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Meet Your Presenters
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Nicole Bucka, MA
Senior MTSS Implementation Specialist, West Bay Collaborative

MTSS Rhode Island
Practice Guide Panel Member

Robin Schumacher, PhD
Principal Research Scientist, Instructional Research Group

Practice Guide Staff 



Assisting Students Struggling with Mathematics: Intervention 
in the Elementary Grades
Educator’s Practice Guide
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Introduction
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Panel
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• Lynn S. Fuchs (Chair): Vanderbilt University

• Nicole Bucka: Bridging Research, Implementation, & Data to Guide Educators in Rhode 
Island (BRIDGE-RI)

• Ben Clarke: University of Oregon

• Barbara Dougherty: Curriculum Research & Development Group, University of Hawai’i

• Nancy C. Jordan: University of Delaware

• Karen S. Karp: Johns Hopkins University

• John Woodward: University of Puget Sound



This new practice guide is an update of 
the 2009 Mathematics RTI practice guide.
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How does this guide compare to the earlier guide?
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1. The updated guide’s narrower focus
• covers only effective interventions, not all aspects of MTSS;
• applies only to grades K–6, rather than K–8; and
• primarily includes students receiving Tier 2 intervention, rather than the range of students 

in MTSS.

2. The updated guide includes different challenging topics such as the use of
• number lines and 
• precise mathematical language. 

3. As with the previous guide, the panel included mathematics educators as well as 
special education educators.



Recommendations and Levels of Evidence
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Recommendation 1: Systematic Instruction
Provide systematic instruction during intervention to develop student understanding of 

mathematical ideas.

Level of Evidence: Strong
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Recommendation 1: How to Steps
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How to Step 1: Review and integrate previously learned content throughout intervention 
to ensure that students maintain understanding of concepts and procedures.

How to Step 2: When introducing new concepts and procedures, use accessible numbers 
to support learning. 

How to Step 3: Sequence instruction so that the mathematics students are learning builds 
incrementally.

How to Step 4: Provide visual and verbal supports. 

How to Step 5: Provide immediate, supportive feedback to students to address any 
misunderstandings.



Roadblocks
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• “I don’t have access to an intervention curriculum in my school. Are you saying I should 
create my own materials or locate free materials? How do I know if the resources I create 
or find are systematic?”
– The panel suggests using the How to steps as guidelines for evaluating curricula to 

adopt.

• “I feel like there is so much to cover at every grade level that choosing topics for more 
intensive instruction and/or slowing down instruction means I cannot cover all the grade-
level material. This feels like I am doing my students a disservice.”
– During intervention, structure the pace and topics in intervention in such a way that 

promotes learning the mathematics more deeply; this often means taking more time.



Recommendation 2: Mathematical Language
Teach clear and concise mathematical language and support students’ use of the language 

to help students effectively communicate their understanding of mathematical concepts.

Level of Evidence: Strong
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Recommendation 2: How to Steps
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How to Step 1: Routinely teach mathematical vocabulary to build students’ understanding 
of the mathematics they are learning. 

How to Step 2: Use clear, concise, and correct mathematical language throughout lessons 
to reinforce students’ understanding of important mathematical vocabulary words.

How to Step 3: Support students in using mathematically precise language during their 
verbal and written explanations of their problem solving.



Example word list that can be used across settings in grades 
K–6 by all teachers in the school. 

Rather than using this term… Consider using this term…

Reduce Simplify

Borrowing or Carrying Regrouping

Flat Shape or Fat Shape Two-Dimensional or Three-Dimensional Shapes

Bigger, Smaller Greater Than, Less Than

Flip-Flop Property Commutative Property

Note: This list is not comprehensive. It only contains a sample of words that might appear on a more comprehensive shared list 
used in a school.
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Graphic organizer that depicts a student-friendly definition, characteristics, 
examples, and non-examples for the term unit fraction.
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A mathematical language chart that supports early elementary (grades K–2) students as 
they use mathematical language to present their thinking.
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A mathematical language chart that supports upper elementary (grades 3–6) 
students as they use mathematical language to present their thinking.
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Roadblocks
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• “I don’t know what words I’m supposed to use. Everyone seems to use different 
terminology.” 
– Review your state’s mathematics standards to identify the important language for 

students to learn. Also consider state assessment guidelines and the curriculum 
materials used in the school.

• “Teaching vocabulary takes time that we don’t have.” 
– Do not add an activity. Instead, introduce and use mathematical words intentionally 

and throughout lessons, to reinforce their meaning.



Recommendation 3: Representations
Use a well-chosen set of concrete and semi-concrete representations to support students’ 

learning of mathematical concepts and procedures.

Level of Evidence: Strong
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Recommendation 3: How to Steps
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How to Step 1: Provide students with the concrete and semi-concrete representations that 
effectively represent the concept or procedure being covered. 

How to Step 2: When teaching concepts and procedures, connect concrete and semi-
concrete representations to abstract representations.

How to Step 3: Provide ample and meaningful opportunities for students to use 
representations to help solidify the use of representations as “thinking tools.”

How to Step 4: Revisit concrete and semi-concrete representations periodically to 
reinforce and deepen understanding of mathematical ideas.



Example of how a teacher can connect concrete, semi-concrete, 
and abstract representations.
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Concrete, Semi-Concrete, and Abstract Concurrent 
Representations

1 whole

1 whole

1
5

2
2

1
2

5
5
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Discrete Models and Misconceptions With Fractions
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Roadblocks
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• “I connected the abstract concepts and procedures to concrete and semi-concrete 
representations and then faded them, but I don’t think my students fully understand the 
concepts.” 
– Only fade out concrete and semi-concrete representations as students become accurate with 

doing the work abstractly

• “My students just play with concrete representations and can’t concentrate on the 
mathematics.”
– Explain the expectations for appropriately using concrete representations as a learning tool.

• “My students are confused because different representations are used in different classes.”
– Keep the same set of core representations in use across grades: use the same 

representations as students move to the next grade.



Recommendation 4: Number Lines
Use the number line to facilitate the learning of mathematical concepts and procedures, 

build understanding of grade-level material, and prepare students for advanced 

mathematics.

Level of Evidence: Strong
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Recommendation 4: How to Steps

34

How to Step 1: Represent whole numbers, fractions, and decimals on a number line to 
build students’ understanding of numerical magnitude. 

How to Step 2: Compare numbers and determine their relative magnitude using a number 
line to help students understand quantity.

How to Step 3: Use the number line to build students’ understanding of the concepts 
underlying operations.



How to Step 2 
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• Early elementary (grades K–2): Use number lines to teach the relative magnitude of whole 
numbers.

(p. 30)



How to Step 2
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• Upper elementary (grades 3–6): Use number lines to compare the magnitude of fractions and 
decimals. Reinforce the idea that the denominator represents the number of partitions in one 
whole.

(p. 32)



Number lines used to build students’ understanding of the 
concepts underlying operations.
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Roadblocks
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• “I used the number line for fraction multiplication and my students were confused.” 

– Multiplication and division with two fractions less than 1 are not represented well on a number line, 
especially when fractions have large denominators. Instead, try using an area model for 
multiplication when the fractions are both less than one.

• “My students don’t want to use the number line and benchmark fractions when comparing fractions 
because cross-multiplying is easier and faster.” 

– Cross-multiplying does not help students understand fractions in a meaningful way. Help students 
see that using benchmarks and thinking about the relative magnitude of fractions will help them 
understand this operation with fractions more deeply.

• “My students don’t seem to have a good grasp of the number line and what it represents.”

– Use concrete representations with length models to help transition students toward understanding 
the number line. Show students how to build a number line with manipulatives that are of consistent 
and equal length units. 
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Questions and Reflections

• What questions do you have about the 
recommendations?

• How might your SEA support local 
implementation? 

• Do you have relevant experiences to 
share? 
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Recommendation 5: Word Problems
Provide deliberate instruction on word problems to deepen students’ mathematical 

understanding and support their capacity to apply mathematical ideas.

Level of Evidence: Strong
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Recommendation 5: How to Steps
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How to Step 1: Teach students to identify word problem types that include the same type 
of action or event.

How to Step 2: Teach students a solution method for solving each problem type.

How to Step 3: Expand students’ ability to identify relevant information in word problems 
by presenting problem information differently. 

How to Step 4: Teach vocabulary or language often used in word problems to help 
students understand the problem. 

How to Step 5: Include a mix of previously and newly learned problem types throughout 
intervention. 



Example of problems used to introduce a Change problem.

Change story with all quantities
There were 18 children on the bus. 7 
children got off the bus at the first stop. 
11 children are still on the bus.

Word problem with a missing quantity
There were 18 children on the bus. 7 
children got off the bus at the first stop. 
How many children are still on the bus?
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Example of vocabulary or language in word problems that help 
students understand the problem 
Quantity decrease:

Selina had 24 cupcakes. At her birthday the next day, she and her friends ate 16. 
How many cupcakes does Selina have left to share with her family?

43
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Roadblocks
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• “This type of word problem instruction isn’t in my curriculum. Should I develop my own materials?”
– Use this recommendation as a guideline for evaluating curricula to adopt. Work with a team, including a 

mathematics coach or special educator, to evaluate whether the curriculum aligns with the steps in this 
recommendation.

• “I don’t want to teach my students how to solve a problem using a specific method. I want to encourage my 
students to come up with their own solution approach.”
– By teaching specific solution strategies, you offer students a way to move through the problem-solving 

process successfully so that eventually they may be able to develop their own solution methods.

• “My students often don’t know the operations to solve the word problems in our curriculum.” 
– Before introducing a strategy for solving a problem type, make sure students have the necessary 

prerequisite skills to be able to apply the method for solving the problem.

• “I use the key word strategy, but I don’t feel like my students understand the word problems.” 
– Avoid teaching key words that link specific words to operations. 



Key word Supposed operation related to the key 
word

Sample problem in which the key word method fails Example of failed operation

More addition Colin had some crayons. Then, he bought twelve more crayons. Now, he has ninety crayons. 
How many crayons did
Colin have to start with?

Ninety plus twelve equals one hundred and two

Fewer Subtraction Paulo picked apples. Zach picked twelve fewer apples. If Zach picked twenty apples, how many 
apples did Paulo pick?

Twenty minus twelve equals eight

Left Subtraction Liz shared fifty-five candies equally with three friends. After sharing, how many candies were left 
over?

Fifty-five minus three equals fifty-two

Each Multiplication Miles had three trays of building blocks with the same number of blocks on each tray. If Miles 
had seventy-five blocks altogether, how many were on each tray?

Seventy-five multiplied by three equals two hundred 
and twenty-five

Examples of key words matched to an operation and why they fail.
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Curriculum Roadblocks

Mathematics 
Standards Curriculum Implemented 

Practices
Gaps
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Recommendation 6: Timed Activities
Regularly include timed activities as one way to build students’ fluency in mathematics.

Level of Evidence: Strong
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Recommendation 6: How to Steps
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How to Step 1: Identify already-learned topics for activities to support fluency and create 
a timeline. 

How to Step 2: Choose the activity and accompanying materials to use in the timed 
activity and set clear expectations.

How to Step 3: Ensure that students have an efficient strategy to use as they complete the 
timed activity.

How to Step 4: Encourage and motivate students to work hard by having them chart their 
progress.

How to Step 5: Provide immediate feedback by asking students to correct errors using an 
efficient strategy.
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Why Fluency?

Building fluency through independent practice supports the 
generalization, adaptation, and maintenance needed for higher level 
mathematics skills.

Acquisition Fluency Maintenance Generalization

For more on the stages of learning, see the following resources: Jimenez, B., Root, J., Shurr, J., & Bouck, E. C. (2024). Using the Four Stages 
of Learning to assess, set goals, and instruct. TEACHING Exceptional Children, 56(6), 452–461. https://doi.org/10.1177/00400599211054873; 
Haring, N. G., & Eaton, M. D. (1978). Systematic instructional procedures: An instructional hierarchy. In N. G. Haring, T. C. Lovitt, M. D. Eaton, 
& C. L. Hansen (Eds.), The fourth R: Research in the classroom (pp. 23–40). Merrill.
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Graph tracking scores for timed fluency activities
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Roadblocks
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• “We do fluency worksheets every day, and my students are not improving.”
– Activities that support fluency need to address the elements in this 

recommendation to be effective.

• “Some students seem to race through and guess.”
– Show students how their scores reflect their correct responses. Remind students 

that accuracy is the goal; not how many problems were attempted. 

• “Some of my students have anxiety when doing timed activities, especially when 
completing an activity with a large number of problems.”
– Instead of presenting a large list of problems to solve, use flashcards or other 

activities that do not present many problems at the onset.
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Addressing Anxiety

52



The practice guide and supporting materials provide 
more details and are available on the What Works 
Clearinghouse website.

Submit questions and requests via email to the WWC 
Help Desk at Contact.WWC@ed.gov. 

For more information on similar products, subscribe to 
the WWC via email or follow the WWC on Facebook 
and on X.
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Questions and Reflections
• What questions do you have about the 

recommendations?
• How might your SEA support local 

implementation? 
• Do you have relevant experiences to share? 
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Wrap-Up

55



The National Center for Systemic Improvement   |

Additional Resources 
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More to Come!

Stay updated with the NCSI newsletter: 
https://ncsi.wested.org/subscribe-ncsi-news/ 
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Other Questions?

Nicole Bucka: nbucka@westbaycollaborative.org 

Robin Finelli Schumacher: rmfinelli@gmail.com 

Laura Kuchle: lkuchle@air.org

Kat Pfannenstiel: kpfannenstiel@air.org 

Elizabeth Zagata: ezagata@wested.org 
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Thank You

The content of this document was 
developed under a grant from the U.S. 
Department of Education, #H326240001. 
However, those contents do not necessarily 
represent the policy of the U.S. Department 
of Education, and you should not assume 
endorsement by the Federal Government. 
Project Officer: Perry Williams (October 
2024)

WestEd is the lead organization for NCSI. 
For more information about the work of 
WestEd, NCSI, and their partners, please 
visit www.ncsi.wested.org and 
www.wested.org
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