
Does Timing Matter? An Evaluation 
of a Class-Wide Math Intervention

Brittany Pigg, B.A., Gabryele McCroskey, and Emily DeFouw, Ph.D., BCBA

University of Southern Mississippi



The University of Southern Mississippi: 
School Psychology Doctoral Program

Emily DeFouw, PHD, BCBABrittany Pigg, B.A. Gabryele McCroskey

Maximizing Accessible Treatments To Enhance Resources for Students



Join at slido.com
#2474951

ⓘ Start presenting to display the joining instructions on this slide.



Purpose

• DISCUSS A 10-MIN CLASS-WIDE MATH 
INTERVENTION TO IMPROVE MATH FACT FLUENCY 
FOR ELEMENTARY STUDENTS

• LEARN THE MOST EFFICIENT WAY TO IMPLEMENT 
A 10-MIN INTERVENTION TO INCREASE STUDENTS’ 
MATH SCORES TO GRADE-LEVEL EXPECTATIONS

• LEARN RECOMMENDATIONS FOR SCHOOLS 
PROVIDING MATH SUPPORTS WITHIN RTI



Overview

INTRODUCTION RESPONSE TO INTERVENTION PROBLEM-SOLVING INTENSITY AND TIMING



Why is math important?

ⓘ Start presenting to display the poll results on this slide.



Math Matters

Early math skills are a greater predictor of long-term 
success than early literacy skills (Duncan, 2007)

Math skills are critical for college acceptance and success 
(National Mathematics Advisory Panel: NMAP, 2008)

Jobs that require math skills are outpacing other positions 
(NMAP, 2008)

Math skills are linked with higher rates of employment 
and career advancement (Parsons & Bynner, 1997)



Mississippi Math Proficiency



• After the COVID-19 pandemic, there was a 5-point loss in 4th grade and an 8-point loss in 8th

grade. 43 states experienced a decline in math scores.

• Many school districts have limited resources to offer math interventions to students who are 
struggling 

• School personnel have numerous demands placed on them (e.g., high-stakes testing)

• Schools report that time, funding, and staff limitations are major barriers to delivering 
supplemental math interventions, with limited time being the most significant barrier 

(DeFouw et al., 2018; Gersten et al., 2009; Mason et al., 2019; NCES, 2022; Spectrum K-12, 2010)



Response To 
Intervention (RTI)

Tier 1: High Quality Classroom 
Instruction, Screening, and Group Interventions

Tier 2: Targeted Interventions

Tier 3:
Intensive 

Interventions and 
Comprehensive Evaluation



TIER 1: 
APPLICATIONS FOR MATHEMATICS



Math “Big Ideas”: 
Key Mathematics Components

• Understand problem 
meaning & persevere 

to find solutions

• Automatic 
knowledge of math 
facts (Fluency)

• Carry out sequential 
steps & use 

algorithms flexibly, 
accurately, & 

efficiently

• Understanding math 
principles, 
operations, & 
relationships

Concepts Procedures

Problem-
SolvingFacts



Core Instruction 

For everyone, 
even students 
with math 
difficulties!

• 45 - 60 min per school day

• Focus on building math proficiency (NMAP, 2008):

• Understand key mathematical concepts

• Know basic facts automatically

• Use standard algorithms accurately, fluently, and flexibly

• Apply previous three elements when solving problems



Universally Good Practices: Tier 1

1. Explicit Instruction

2. Fluency Practice (10 minutes daily)

3. Problem-Solving Process
38% of students in 

grades 1 to 3 failed to 
display automaticity 

with basic addition & 
subtraction (Stickney et al., 2012)



1. Explicit 
Instruction

(Codding et al. 2019)

Check for Mastery Provide periodic checks to ensure students are maintain mastered skills

Monitor Monitor student progress towards mastery using frequent assessment

Independent Practice Provide independent practice opportunities

Guided Practice Provide guided practice opportunities with a gradual shift to more independent practice

Demonstrate and model Demonstrate and model the skill/strategy that students are learning about

Organize Present an advance organizer to class prior to beginning the lesson

Feedback Provide frequent and immediate corrective feedback

Practice Provide repeated practice and cumulative review of math concepts

Examples Provide a wide range of examples and non-examples of math topic described

Break Break tasks into small, sequential tasks



2. Fluency Practice… 



Problem 
identification Problem analysis

Plan 
implementation Plan evaluation

3. Problem-Solving Process



Problem Identification: Screening
CBM = Curriculum-Based Measures

M.I.N.D. Computation Probes or 
EasyCBM.com



Problem Identification: Guiding questions
(Riley-Tillman, Burns, & Gibbons, 2013)

• Is there a class-wide problem?

• Who needs Tier 2?

• Are there any surprises or students’ missed?

• Among students identified as needing Tier 2 intervention, what is the category of problem?

• Does anyone need Tier 3 intervention right now?



Problem Analysis
Step 1: Assess Instructional Placement

• Frustrational: Below grade level (less than 25th percentile)

• Instructional: At grade level (between 25th and 75th percentile)

• Mastery: Above grade level (above 75th percentile)



Problem Analysis
Step 2: Map onto the 
Instructional Hierarchy Generalization

Fluency

Acquisition

Inconsistent use of the skill with 
diverse items, other skills, similar 
material, and in natural contexts

• Few errors
• Slow responding

• Many errors
• Slow responding

Haring et al. (1978)



Problem Analysis
Step 3: General 
strategies Generalization

Fluency

Acquisition

• Practice and feedback across items
• practicing the skill in the context of other 

skills
• explicitly teaching when and when not to 

use the skill

• Practice
• incentives for improving rate
• feedback on performance

• Modeling
• prompting
• error correction
• feedback for every response

Haring et al. (1978)



Now we know:

What grade-level should the material 
be?

What strategies should our intervention 
include?



Math Interventions: Flashcard Drills
Accuracy & Fluency

• Practice
• Error correction
• Feedback for each response

Procedures

• look at the front of the card with the problem
• Say the answer aloud or in your head
• Flip the card to check your answer



Math Interventions: Taped Problems

Fluency
• Practice
• Feedback for each response

Procedures
• Make a recording of problems and their answers
• Students have a sheet of problems without the answers
• Play the recording with a 4-second delay between the end of the problem and the answer
• The goal of the student is to write the answer before it is read on the recording



Math Interventions: Taped Problems



Math Interventions: Explicit Timing
Fluency

• Practice
• Feedback for performance
• Incentive for improving rate

Procedures

• Provide student with worksheet
• Graph previous score (DCPM)
• Give 2-min CBM
• Score and graph CBM https://youtu.be/zypI0ZQGO4U?t=290

https://youtu.be/zypI0ZQGO4U?t=290


Math Interventions: Cover, Copy, & Compare
Accuracy & Fluency
• Modeling
• Practice
• Feedback for each response
• Error correction

Procedures
• look at the mathematics problem with the answer
• cover the mathematics problem with the answer
• record the answer
• uncover the mathematics problem with the answer
• compare the answer

https://youtu.be/USYGcy1Di0k?t=95
End at 3:05

https://youtu.be/USYGcy1Di0k?t=95


Cover-Copy-Compare
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Framework for Interventions

(Codding & Lane, 2014;  Yeaton & Sechrest, 1981)

Intervention 
Effectiveness

Treatment IntensityTreatment Integrity
Improved Student 

Outcomes



Instruction and interventions is 
intensified to match student needs 
across tiers

Educators need to know the 
most efficient way to deliver 
an intervention within tiers

What is the most resource-
efficient way to intensify 

interventions within Response 
to Intervention (Rti)?

Tier 1

Tier 2

Tier 3



Shortest (i.e., 10-min) session length led to 
similar improvements compared to the 
recommended session length conditions 
(i.e., 20 – 40 min)

DeFouw et al., (2022)



Procedures

We compared mass vs. spaced practice of a 10-min daily fact math 
practice across dosage schedules

Second graders were randomly assigned to one of the 
three conditions

Provided pre-tests and post-tests as well as 2-week and 4-week 
follow-ups.

Student and teacher acceptability was assessed once intervention was 
complete



Condition 
Scheduling



2nd Grade Addition
Condition 1: 10 minutes Condition 2: 5 min 2x/day Condition 3: 3 x 3 x 4 min

n M (SD) n M (SD) n M (SD)

Pre-Test 1 36 12.17 (5.90) 40 14.69 (7.50) 36 14.96 (7.87)

Pre-Test 2 38 12.16 (6.02) 35 14.14 (7.59) 39 15.51 (8.43)

Post-Test 32 17.67 (7.78) 39 20.26 (9.00) 34 20.65 (9.25)

2-wk F/up 34 17.43 (9.68) 39 20.28 (11.55) 34 22.32 (10.36)

4-wk F/up 37 18.00 (9.87) 40 20.63 (9.00) 37 23.08 (11.12)



MATTERS Math Time



MATTERS Math Time



limitations

• We only looked at 2nd and 3rd grade

• Subtraction scores were much lower- might have been at accuracy level vs. fluency

• 20-day intervention

• Difficulties with scheduling

• Small n



Bring it to 
your 
classroom!

Assess class wide

Determine whether students are on grade level

• fluency 
• ex. taped problems

If majority on grade level 

• accuracy 
• ex. Flashcards

If majority not on grade level 

1 10 min block < 2 5 min blocks < 3x3x4

Progress monitor



More Resources

M.I.N.D. https://brianponcy.wixsite.com/mind

https://brianponcy.wixsite.com/mind


Visit our website to contact us!

Emily.DeFouw@usm.edu 



Audience Q&A Session
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