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Session Description

1. Overview of projects

2. Lessons learned

3. Discussion



Project Descriptions
• Algebra-readiness Intervention Modules

• Funded by IES, Goal 2, #R324A120364
• Diane Bryant, PI, Barbara Dougherty and Brian Bryant, Co-PIs

• University of Texas-Austin, University of Missouri-Columbia

• 7 modules to be used in middle school (grades 6–7) intervention 
classes



Project Descriptions
• Algebra Screening & Progress Monitoring Project

• Funded by IES, Goal 5, #R324A110262 
• Anne Foegen, PI, Barbara Dougherty, Co-PI

• Iowa State University, University of Missouri-Columbia

• Development of conceptual screening and progress monitoring 
tools for Algebra I, high school



Beliefs about mathematical 
learning

• Mathematics is more than performing algorithms.

• The learning process should include opportunities to 
language about mathematics.

• Some topics can be taught concurrently, rather than 
sequentially.

• Understanding quantitative relationships is fundamental.

• Developing generalizations supports connections among 
concepts and skills and provides a means for longer 
retention.



Lessons learned
• Present tasks in a different way by changing how we ask 

questions
• Questioning framework developed from work at CRDG with 

Krutetskii’s studies



Questioning framework

Dougherty, B., Bryant, D. P., Bryant, B. R., Darrough, R. L., & Pfannenstiel, K. H. (2015). Developing concepts and generalizations 

to build algebraic thinking: The reversibility, flexibility, and generalization approach. Intervention in School and Clinic, 50(5), 273–

281.



Why does it matter?

Dan challenged Amy to write an equation that has a solution of 3. Which 
equation could Amy have written?

A.   4 – x = 10 – 3x

B.   3 + x = –(x + 3)

C.   –2x = 6 

D.   x + 2 = 3 

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262



Why does it matter?

Dan challenged Amy to write an equation that has a solution of 3. Which equation 
could Amy have written?

A. 4 – x = 10 – 3x (119/490; 24.3%)

B. 3 + x = –(x + 3) (135/490; 27.6%) 

C. –2x = 6 (95/490; 19.4%)

D. x + 2 = 3 (141/490; 28.8%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262



Lessons learned

• Focus on generalizations that don’t ‘expire’
• Use multiple tasks that lead to conjectures and then move to 

generalizations

• Record conjectures and generalizations to archive thinking



Why does it matter?

Mari said, “2t is always greater than t + 2.” Do you agree 
with Mari?

A.  Yes, because multiplication always gives you a larger 
answer than addition.

B.   Yes, because t is a positive number.

C.   No, because multiplication is not the inverse of 
addition.

D.   No, because it is possible that 2t can be equal to or 
less than t + 2.

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262



Why does it matter?

Mari said, “2t is always greater than t + 2.” Do you agree with Mari?

A.  Yes, because multiplication always gives you a larger answer than addition. 
(312/750; 41.6%)

B.   Yes, because t is a positive number.      (64/750; 8.5%)

C.   No, because multiplication is not the inverse of addition.     (107/750; 
14.3%)

D.   No, because it is possible that 2t can be equal to or less than t + 2. 
(267/750; 35.5%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262



Lessons learned

Concrete–Representational–Abstract (CRA)

Concrete–Semi-concrete–Abstract (CSA)

Not linear or sequential: Should be presented 

simultaneously to form connections across the 

representations



INTERVENTION IN FRACTIONS AT 5TH GRADE:
THE CENTRAL ROLE OF THE NUMBER LINE

Madhavi Jayanthi
Robin Schumacher

14

STEM Education, Learning Disabilities, and the Science of Dyslexia
Washington, D.C.

September 26th, 2017
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GOALS FOR THIS SESSION
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Describe the 
fractions intervention 

and draw attention 
to number line 

instruction.

Share findings from 
an RCT.



MERGING IDEAS FROM SPECIAL AND MATHEMATICS 
EDUCATION
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Systematic Instruction

Explicit Instruction

Immediate Feedback

Cumulative Review

Explanations

Open-Ended Approaches

Multiple Problem Solutions

Fractions Concepts

Fractions Procedures

Fractions Word-Problems



FRACTIONS INTERVENTION

 TransMath® was adapted for small groups (Level 2; Woodward 
& Stroh, 2015)

 Linking part-whole to measurement understandings

 Concrete-Representational-Abstract

1. Cuisenaire Rods

2. Number Lines

3. Equations

17



CENTRAL ROLE OF THE NUMBER LINE

Superior representation for understanding magnitude

(Siegler et al., 2012)

 Consolidating rational number and whole number 
principles

 Equivalence of fractions

 Relative magnitude of fractions

 Four operations (+− × ÷)

18



COMPARING FRACTIONS WITH BENCHMARK 
NUMBERS & RELATIVE SIZE
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SUBTRACTION PROBLEM

Cuisenaire Rods Number Line
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MULTIPLICATION PROBLEMS
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OTHER ASPECTS OF THE FRACTIONS INTERVENTION

 Extensive practice

 Frequent and immediate feedback 

 Opportunities for oral and written explanations

 Explanations leveraged through question shells by Ball 
and Shaughnessy
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ABOUT THE RCT

 205 5th graders
15th – 38th percentile on a validated fractions measure aligned with 
contemporary state standards 

 3 school districts from CA and TN
14 schools, 35 classrooms

 Randomly assigned students to
Treatment = TransMath Fractions Intervention
Control = what is currently offered by the school 
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IMPLEMENTATION

24

Small-group 
intervention

(n = 5)

Provided 3-4
times per week

(52 lessons)
for 35 minutes

Remedial and 
grade-level

material

Interventionists
(retired teachers, 

math tutors)



IMPLEMENTATION
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Review
(5 minutes)

Explicit Instruction
(10 minutes)

Guided Practice
(10 minutes)

Problem Solving
(10 minutes)



WHAT DID WE FIND

 Measures of Fractions Knowledge

TUF-4 (IRG, 2014): Hedges’ g = .77

TUF-5 (IRG, 2015): g = .65

 Measure of Fractions Procedures

Fractions Procedures Test (Jordan et al., 2013): g = 1.04

 Measures of Magnitude Understanding

NLE 0-1 (Siegler & Opfer, 2003): g = 1.25

NLE 0-2 (Siegler & Opfer, 2003): g = .84

*ALL significant at p < .0001
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MEASURES OF FRACTION KNOWLEDGE
TUF-5 (IRG, 2015)

Hedges’ g = .65, p < .0001
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The point on the number line shows the value of the sum of two fractions.

Which expression has the same sum?

2 0 1 

A.  4
3
+
4

3

C.  5
6
+
3

6

B.  6
4
+
2

4

D.  2
12
+
6

12



MEASURE OF FRACTIONS PROCEDURES
FRACTIONS PROCEDURES TEST (JORDAN ET AL., 2013)

Hedges’ g = 1.04, p < .0001

28

33

8
+ 2

8
= 13

4
− 1

4
=

5
6
× 3

4
= 1

3
÷ 4 =



MEASURES OF MAGNITUDE UNDERSTANDING

NLE 0-1 (Siegler & Opfer, 2003): g = 1.25, p < .0001

NLE 0-2 (Siegler & Opfer, 2003): g = .84, p < .0001
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ASSESSMENT OF PERFORMANCE AND 
UNDERSTANDING
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Order the fractions from least to greatest on the blank spaces 
below. Then, mark and label these fractions on the number line.

1

2

3

4

1

8

7

12

How did you know where to place each fraction? Explain your 
thinking.

least greatest

10

(aligned with contemporary state standards)



PERFORMANCE ASSESSMENT

Student A
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“I kinda help if you round you could see the smallest and the 
biggest.”



PERFORMANCE ASSESSMENT

Student B
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OUR RESEARCH TEAM

Russell Gersten

Karen Karp

Joseph Dimino

Keith Smolkowski

Kelly Haymond

Pam Foremski

Samantha Spallone

Christopher Tran
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Math Intervention in 

Rhode Island’s 

Secondary Schools

Nicole Bucka, District RTI Coordinator 
Cumberland School District, Rhode 
Island
Nicole.bucka@cumberlandschools.org
Twitter @nbucka

mailto:Nicole.bucka@cumberlandschools.org


Goal:  Implement IES Practice 

Guide for Math RTI



Lesson Learned #1

Intervention Content/Focus:  

Rational Numbers

Versus

Whole Numbers



Lesson Learned #2

Intervention Pedagogy:  

CRA           Students without disabilities 

Explicit, Systematic Direct Instruction    

Students with disabilities

#1

#1



Training Sequence
Intervention Training 1: Overview Continuum, Struggling 

Learners, Behavior and Motivation

Intervention Training 2:  Entrance/Exit Decision Rules, 
Standard Protocol Tier 2 Intervention

Intervention Training 3:  Data Based Individualization using 
Progress Monitoring & Evaluating Effectiveness

Training for all math 
teachers:  C-R-A integers, 
place value, multiplication

Training for all math 
teachers:  C-R-A in 

divisibility, factors, rational 
#s 

https://www.sophia.org/tutorials/ri-mtss-math-intervention-training-series



Full Continuum

Intensive 
Intervention

Targeted 
Intervention

Small Group, In Addition To 
Core

General Education
Common Core Aligned

Evidence Based Practices of Effective Math Instruction

Should meet the needs of MOST 

Intensify 
by altering:

•Time/Group 
size/Grouping
•Strategic Instruction
•Explicitness
•Response 
Opportunities
•Feedback

Peer Assisted Learning (PALS)

SRA Corrective Math (targeting 
Mult/Div )

SRA Corrective Math 
(targeting Add/Sub )

Increase use of CRA into tier 1 



Lesson Learned #3

Intervention Pedagogy:  

Behavior, Motivation, and Self-
Regulation are key to struggling 
learners in mathematics



Training Sequence
Intervention Training 1: Overview Continuum, Struggling 

Learners, Behavior and Motivation

Intervention Training 2:  Entrance/Exit Decision Rules, 
Standard Protocol Tier 2 Intervention

Intervention Training 3:  Data Based Decision Making using 
Progress Monitoring & Evaluating Effectiveness

Training for all math 
teachers:  C-R-A integers, 
place value, multiplication

Training for all math 
teachers:  C-R-A in 

divisibility, factors, rational 
#s 

https://www.sophia.org/tutorials/ri-mtss-math-intervention-training-series



Math Anxiety

Teach Positive 
“Self Talk”



Teaching Tools: Lesson & Self Talk 

Strategies

(adapted from Laud 2015 “Think SRSD”)



Lesson Learned #4

Systems:  

Intervention and Special Education -

A Hot Mess



Urgent/Intervention,
PR,25,or,below,

Urgent/Intervention,
PR,25,or,below,

Urgent/Intervention,
PR,25,or,below,

Urgent/Intervention,
PR,25,or,below,

General Education Math 
with On Team Math 

Support & Accom/Mod

Tier 2 Intervention-
Numeracy (group pre-

assessment to validate)

Progress Monitor bi-
weekly

Co-Taught Gen Ed Math with 
On Team Accom/Mod

Tier 3 Intervention: SRA 
Corrective Math (group 

preassessment to validate)

Progress Monitor Weekly

Individualized based on IEP 
Team decisions

Tier 3 Intervention: SRA 
Corrective Math (group 

preassessment to validate)

Progress Monitor Weekly 
or as def in IEP

Validated by State Testing 

Identifying Students 
for Intervention

Screening

Issue:
• Those w IEPs included

• Accommodations?Intervention

Issue:
Access (scheduling)

Alignment w IEP 
goals Intensive Intervention

Issue:
Delivered by whom?

2nd Block (not supplant 
1 period)



Whose role is it, anyway?



Roles Defined

Interventionist

• Provides intervention with 
fidelity

• Progress monitors regularly 
& communicates to Special 
Education

• If student with an IEP is not 
responding
– Communicate w special 

educator and plan 
intensification

– If  more intensification 
needed, back to the IEP 
team

Special Educator

• Notifies interventionist of any 
accommodations or 
modifications per the IEP

• IEPs include screening data 
(Present Level) & progress 
monitoring

• Assist the interventionist, 
communicate w parents

• Consider any successful 
intensification for broader 
application in IEP

• Consider if Specially Designed 
Instruction is needed/IEP goal 
and ensure it really is “more”





Tier 3 Mathematics Intervention in 

Elementary School: What Should it 

Look Like? 

Rebecca Zumeta Edmonds and Kathleen Hughes Pfannenstiel

American Institutes for Research



I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

Today’s Presentation 

• Brief Project Overview

• Key Elements of Data-based Individualization

• Lessons from Implementation

• Questions & Discussion 



I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

Multi-Tiered System of Support (MTSS)

Universal level of 
prevention (Tier 1)

Intensive Intervention (Tier 3) 

Supplemental level 
of prevention (Tier 2)

Information from www.rti4success.org

80%

15%

3–5%*

*Including students with and at risk for disabilities 

http://www.rti4success.org/


I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

What is intensive intervention?

Intensive intervention is designed to address severe and persistent learning or 

behavior difficulties. Intensive interventions should be: 

(a) Driven by data 

(b) Characterized by increased intensity (e.g., smaller group, expanded time) 

and individualization of academic instruction and/or behavioral supports
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I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH 54

The DBI Process 

1. Secondary intervention program, 

delivered with greater intensity

2. Progress monitoring

3. Diagnostic data

4. Adaptation

5. Continued progress monitoring, 

with adaptations as needed to 

ensure adequate progress



Putting it Together: 

Implementation in Real Life 
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I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

Implementation

Intake 
interviews

Ongoing 
professional 
development 
& coaching 

Annual 
implementation 

checks 

Effective 
implementation of 

DBI 

Increased 
efficiency of MTSS 

structures
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Improved 

outcomes for 

students with 

disabilities 

and other 

students with 

intensive 

needs in math 
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I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

Content of Mathematics PD 

Assessment for DBI Intervention Design in 

Mathematics

• Progress monitoring in

mathematics

• Informal diagnostic 

assessment in mathematics 

• Using data for different 

purposes 

• Standardized Tier 2 protocols 

in mathematics 

• Adapting interventions 

• Standards-aligned modules 

addressing common areas 

students struggle (e.g., place 

value, fractions, word 

problems) 
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For examples, visit: http://www.intensiveintervention.org/content/dbi-training-

series; http://www.intensiveintervention.org/standards-relevant-instruction-multi-

tiered-systems-support-mtss-or-response-intervention

http://www.intensiveintervention.org/content/dbi-training-series
http://www.intensiveintervention.org/standards-relevant-instruction-multi-tiered-systems-support-mtss-or-response-intervention


I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

Implementation Supports Emphasize the 

System Surrounding the Student 

58

Staff math 

intervention 

knowledge and skills

Use of 

assessments for 

different purposes 

Behaviors impact 

academic performance, 

and vice versa 

School and 

district support 

Schedule provides 

time for math 

intervention, data 

review, and planning 

Fidelity, follow through, 

and re-teaching

Consistent 

messaging about 

expectations 

Other tiers of MTSS 

and role of special 

education 



I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

• Tier 3 after Fall benchmarking

– Goal: Grade level ROI

• Intervention 1: Flash Cards 25 minutes a week with para 

– Little to no growth

• Intervention 2: Explicit instruction in a small group with one to one correspondence and number 

ID to 5 

– 40 minutes a week (every other day for 20 min)

– Little to no growth

• Intervention 3: More time (+ 40 minutes a week)

– Increased time to 20 min daily

– Still not making enough growth and only identifying numbers 1-3

• Intervention 4: Explicit Direct Instruction program

– Progress evident, can identify numbers 1-5

Student Data: Kindergartener  
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I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

Grade K: Number Identification
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I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH

Words to the Wise 

• You will have to repeat yourself… a lot.

• You will have to repeat yourself… a lot. 

• Explicitly address behavior and how it may manifest in academic domains. 

• Implementation of MTSS may not need to be linear. 

• Fidelity matters: People don’t always do what you tell them to do…even if you 

really want them to.
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Rebecca Zumeta Edmonds

rzumetaedmonds@air.org

(202) 403-5676

Kathleen Hughes Pfannenstiel

kpfannenstiel@air.org

(202) 403-6973

1000 Thomas Jefferson Street NW

Washington, DC 20007-3835

General Information: 202-403-5000

www.air.org
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I3 INTENSIVE INTERVENTION IN MATHEMATICS AT AMERICAN INSTITUTES FOR RESEARCH
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