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Access PPTs and other materials from this workshop at:

http://www.interventioncentral.org/wi_ed_math_elementary
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Response to Intervention

Workshop Agenda…
RTI & Mathematics: Introduction

GOAL 1: Creating a Supportive Math Instructional 

GOAL 2  D l i   M th 'I t ti  M '

GOAL 1: Creating a Supportive Math Instructional 
Environment

GOAL 2: Developing a Math 'Intervention Menu'.

GOAL 3: Obtaining or Developing Classroom g p g
Formative Math Assessments.
GOAL 4: Review of Free Internet Resources to GOAL 4: Review of Free Internet Resources to 
Help Your School to Implement RTI for 
Math/Planning Activities

www.interventioncentral.org



Response to Intervention

“ ”In a completely rational society, 
the best of us would be the best of us would be 
teachers and the rest of us 
would have to settle for 

thi  lsomething less.
-Lee Iacocca

www.interventioncentral.org 6



Response to Intervention

Math Instruction for Struggling Learners: A gg g
Work in Progress
Focus of Inquiry: What do we Focus of Inquiry: What do we 
know about effective math 
instruction for underperforming instruction for underperforming 
students?

www.interventioncentral.org 7



Response to Intervention

Five Strands of Mathematical Proficiency (NRC, 2002)
Conceptual 1. Understanding: Comprehending mathematical 

concepts, operations, and relations--knowing what 
mathematical symbols, diagrams, and procedures 
mean.

Conceptual 
Knowledge

2. Computing: Carrying out mathematical procedures, 
such as adding, subtracting, multiplying, and dividing 
numbers flexibly, accurately, efficiently, and 

Procedural 
Knowledgenumbers flexibly, accurately, efficiently, and 

appropriately.

3. Applying: Being able to formulate problems 
mathematically and to devise strategies for solving 

g

Metacognitionmathematically and to devise strategies for solving 
them using concepts and procedures appropriately.

4. Reasoning: Using logic to explain and justify a 
solution to a problem or to extend from something 

Metacognition

Synthesissolution to a problem or to extend from something 
known to something less known.

5. Engaging: Seeing mathematics as sensible, useful, 
d d bl if  k t it d b i  illi  t  d  Motivation

Synthesis

www.interventioncentral.org
Source: National Research Council. (2002). Helping children learn mathematics. Mathematics Learning Study Committee, J. Kilpatrick & J.
Swafford, Editors, Center for Education, Division of Behavioral & Social Sciences & Education. Washington, DC: National Academy Press.8

and doable—if you work at it—and being willing to do 
the work.

Motivation



Response to Intervention

An RTI Challenge: Limited Research to Support 
E id B d M th I t tiEvidence-Based Math Interventions

“  in contrast to reading  core math programs that are … in contrast to reading, core math programs that are 
supported by research, or that have been constructed 
according to clear research based principles  are not according to clear research-based principles, are not 
easy to identify. Not only have exemplary core 
programs not been identified  but also there are no programs not been identified, but also there are no 
tools available that we know of that will help schools 
analyze core math programs to determine their analyze core math programs to determine their 
alignment with clear research-based principles.” p. 459

www.interventioncentral.org 9

Source: Clarke, B., Baker, S., & Chard, D. (2008). Best practices in mathematics assessment and intervention with elementary 
students. In A. Thomas & J. Grimes (Eds.), Best practices in school psychology V (pp. 453-463).



Response to Intervention

2008 National Math Advisory Panel Report: Recommendations
• “The areas to be studied in mathematics from pre kindergarten through • The areas to be studied in mathematics from pre-kindergarten through 

eighth grade should be streamlined and a well-defined set of the most 
important topics should be emphasized in the early grades.  Any approach 
that revisits topics year after year without bringing them to closure should that revisits topics year after year without bringing them to closure should 
be avoided.” 

• “Proficiency with whole numbers, fractions, and certain aspects of geometry 
d   h  f d i  f  l b   Of h  k l d  f and measurement are the foundations for algebra.  Of these, knowledge of 

fractions is the most important foundational skill not developed among 
American students.”

• “Conceptual understanding, computational and procedural fluency, and 
problem solving skills are equally important and mutually reinforce each 
other.  Debates regarding the relative importance of each of these g g p
components of mathematics are misguided.”  

• “Students should develop immediate recall of arithmetic facts to free the 
“working memory” for solving more complex problems ”  

www.interventioncentral.org 10

working memory  for solving more complex problems.   
Source: National Math Panel Fact Sheet. (March 2008). Retrieved on March 14, 2008, from 
http://www.ed.gov/about/bdscomm/list/mathpanel/report/final-factsheet.html



Response to Intervention

Students with Math Learning Disabilities: The 
N bNumbers

• It is estimated that students with “learning 
disabilities (LD) and deficits in mathematics 
competencies ” range from 5% to 7% of the 
school-age population. (Gersten et al., p. 1202) 

www.interventioncentral.org 11
Source: Gersten, R., Chard, D. J., Jayathi, M., Baker, S. K., Morphy, P., & Flojo, J. (2009). Mathematics instruction for students with
learning disabilities: A meta-analysis of instructional components. Review of Educational Research, 79, 1202-1242.



Response to InterventionNational Assessment of Educational Progress: Mathematics: 
2011  Student Sample: 26,200
Level Description % / Students
Proficient Represents “solid academic performance 

for each grade assessed  Students reaching 35%for each grade assessed. Students reaching 
this level have demonstrated competency 
over challenging subject matter, including 

35%

subject-matter knowledge, application of 
such knowledge to real-world situations, 
and analytical skills appropriate to the and analytical skills appropriate to the 
subject matter.”

Basic Denotes “partial mastery of prerequisite 38%knowledge and skills that are fundamental 
for proficient work at each grade 
assessed.”

38%

www.interventioncentral.org

Below Basic Falls below basic (as defined above) 27%



Response to Intervention

Who is At Risk for Poor Math Performance?: A 
P ti  StProactive Stance

“…we use the term mathematics difficulties rather than 
th ti  di biliti  Child  h  hibit mathematics disabilities. Children who exhibit 

mathematics difficulties include those performing in the 
low average range (e g  at or below the 35th percentile) low average range (e.g., at or below the 35 percentile) 
as well as those performing well below average…Using 
higher percentile cutoffs increases the likelihood that g p
young children who go on to have serious math 
problems will be picked up in the screening.” p. 295

www.interventioncentral.org 13

Source: Gersten, R., Jordan, N. C., & Flojo, J. R. (2005). Early identification and interventions for students with mathematics 
difficulties. Journal of Learning Disabilities, 38, 293-304.



Response to Intervention

Profile of Students With Significant Math Difficulties
Spatial organization The student commits errors such as misaligning numbers in columns in a Spatial organization. The student commits errors such as misaligning numbers in columns in a 

multiplication problem or confusing directionality in a subtraction problem (and subtracting 
the original number—minuend—from the figure to be subtracted (subtrahend).

Visual detail. The student misreads a mathematical sign or leaves out a decimal or dollar sign in g g
the answer.

Procedural errors. The student skips or adds a step in a computation sequence. Or the student 
misapplies a learned rule from one arithmetic procedure when completing another, different 
arithmetic proced rearithmetic procedure.

Inability to ‘shift psychological set’. The student does not shift from one operation type (e.g., 
addition) to another (e.g., multiplication) when warranted.

Graphomotor The student’s poor handwriting can cause him or her to misread handwritten Graphomotor. The student s poor handwriting can cause him or her to misread handwritten 
numbers, leading to errors in computation.

Memory. The student fails to remember a specific math fact needed to solve a problem. (The 
student may KNOW the math fact but not be able to recall it at ‘point of performance’.)student may KNOW the math fact but not be able to recall it at point of performance .)

Judgment and reasoning. The student comes up with solutions to problems that are clearly 
unreasonable. However, the student is not able adequately to evaluate those responses to 
gauge whether they actually make sense in context. 

www.interventioncentral.org 14

Source: Rourke, B. P. (1993). Arithmetic disabilities, specific & otherwise: A neuropsychological perspective. Journal of Learning 
Disabilities, 26, 214-226.



Response to Intervention

RTI, Mathematics, and Rigorous State g
Math Standards: A New Frontier

Focus of Inquiry: How can the 3-
Tier RTI model be applied to pp
mathematics instruction to help 
struggling students to attain the gg g
math standards?

www.interventioncentral.org 15



Response to Intervention

Teachers: Building an RTI Model for Math 
I t tiInstruction

• Issue: Mathematics is arguably the greatest challenge g y g g
for struggling students in schools. Teachers need to 
have classroom and supplemental supports to help 
students with math difficulties to attain success.

www.interventioncentral.org 16



Response to Intervention

RTI: 6 Essential Elements for MathematicsRTI: 6 Essential Elements for Mathematics
1. Educators believe that every student has the ability to learn 

challenging mathematics when given effective instruction challenging mathematics when given effective instruction 
and regularly monitored

2 All students are screened 3 times per year  using a math 2. All students are screened 3 times per year, using a math 
assessment battery that can identify those students who 
may need additional supplemental assistance to fill in skill y pp
gaps.

3. Students on math interventions have their progress p g
monitored regularly to verify that interventions are working 
and to move students across Tiers as needed.

www.interventioncentral.org 17

Source: Lembke, E. S., Hampton, D., & Beyers, S. J. (2012). Response to intervention in mathematics: Critical elements. 
Psychology in the Schools, 49(3), 257-272.



Response to Intervention

RTI: 6 Essential Elements for Mathematics (Cont )RTI: 6 Essential Elements for Mathematics (Cont.)

4. Research-based instructional practices and programs are 
d i   i t ti  d d i  i t tiused in core instruction and during interventions.

5. The school has a multi-Tier system set up that provides 
increasingly intensive math intervention support matched to increasingly intensive math intervention support matched to 
student need.

6 The school regularly evaluates its Math RTI model (including 6. The school regularly evaluates its Math RTI model (including 
measurements of intervention integrity) to verify the quality 
of the model.o e ode

www.interventioncentral.org 18

Source: Lembke, E. S., Hampton, D., & Beyers, S. J. (2012). Response to intervention in mathematics: Critical elements. 
Psychology in the Schools, 49(3), 257-272.



Response to Intervention

RTI ‘Pyramid of 
Tier 3: Intensive interventionsInterventions’ Tier 3: Intensive interventions.
Students who are ‘non-
responders’ to Tiers 1 & 2 are 

Tier 3

referred to the RTI Team for more 
intensive interventions.

Tier 2 Individualized 
interventions. Subset of 
students receive interventions Tier 2

Tier 1: Universal interventions

students receive interventions 
targeting specific needs. 

Tier 1
Tier 1: Universal interventions.
Available to all students in a 
classroom or school. Can consist 

www.interventioncentral.org 19

of whole-group or individual 
strategies or supports.



Response to Intervention

RTI Support: Tier 1 Core Instruction
• Tier 1 core instruction is considered to be ‘universal’ because all students 

receive it and benefit from it. 
C  i t ti  i  th h ld h  th  l t  f ‘ li it i t ti ’  • Core instruction in math should have the elements of ‘explicit instruction’, 
a structured method for instructional delivery that is more likely to be 
effective with struggling students.gg g

• To judge whether core instruction is adequate, RTI schools use screening 
instruments (e.g., math computation fluency probes, math concepts and 
applications measures  algebra probes) to assess classwide math applications measures, algebra probes) to assess classwide math 
performance three times yearly. If at least 80 percent of students attain or 
exceed the screener’s performance benchmark, core instruction is 
considered to be adequate.

Sources: Lembke, E. S., Hampton, D., & Beyers, S. J. (2012). Response to intervention in mathematics: Critical 

www.interventioncentral.org 20

p y ( ) p
elements. Psychology in the Schools, 49(3), 257-272.

Wright, J. (2012). RTI Success in Secondary Schools: A toolkit for middle and high schools. Port Chester, NY: National 
Professional Resources, Inc.



Response to Intervention

RTI Support: Tier 1 (Classroom) Intervention
Tier 1 interventions are intended for ‘red flag’ students who 
struggle in math and require additional individualized teacher 
support during core instruction  To successfully implement Tier 1 support during core instruction. To successfully implement Tier 1 
interventions, a middle or high school teacher will need:

• Clear criteria to identify Tier 1 intervention students (e.g., 
students who are failing the course on a 5-week grade report).

• Research-based strategies to address the student’s academic 
(and perhaps motivational) deficits(and perhaps motivational) deficits.

• A streamlined form to document the Tier 1 intervention plan.
• The ability to collect and interpret classroom data to judge y p j g

whether the Tier 1 intervention is working.
• Guidelines for how long to implement the Tier 1 intervention 

b f  ki  dditi l RTI h l  f  th  t d t

www.interventioncentral.org

before seeking additional RTI help for the student.
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Sources: Wright, J. (2012). RTI Success in Secondary Schools: A toolkit for middle and high schools. Port Chester, NY: 
National Professional Resources, Inc.



Response to Intervention

RTI ‘Pyramid of 
Tier 3: Intensive interventionsInterventions’ Tier 3: Intensive interventions.
Students who are ‘non-
responders’ to Tiers 1 & 2 are 

Tier 3

referred to the RTI Team for more 
intensive interventions.

Tier 2 Individualized 
interventions. Subset of 
students receive interventions Tier 2

Tier 1: Universal interventions

students receive interventions 
targeting specific needs. 

Tier 1
Tier 1: Universal interventions.
Available to all students in a 
classroom or school. Can consist 

www.interventioncentral.org 22

of whole-group or individual 
strategies or supports.



Response to Intervention

RTI Support: Tier 2/3 Supplemental Interventions
• Tier 2/3 interventions SUPPLEMENT core instruction. 
• Students are identified for Tier 2/3 math services based on 

objective data sources such as universal screeners that allow the 
school to predict student degree of ‘risk’ for math failure. 

• In a typical school, 10-15 % of students may require Tier 2 
interventions in a given academic area, while 1-5% may need Tier 
3 h l3 help.

• Interventions at Tier 2 are monitored at least twice per month. 
Interventions at Tier 3 are monitored weeklyInterventions at Tier 3 are monitored weekly.

• Tier 2/3 interventions should last at least 6-8 instructional weeks.

www.interventioncentral.org 23

Sources: Burns, M. K., & Gibbons, K. A. (2008). Implementing response-to-intervention in elementary and secondary schools. Routledge: 
New York. 
Wright, J. (2012). RTI Success in Secondary Schools: A toolkit for middle and high schools. Port Chester, NY: National Professional 
Resources, Inc.



Response to Intervention

RTI Support: Tier 2/3 Supplemental Interventions
Each Tier 2/3 intervention plan shows evidence that:
• Instructional programs or practices are ‘evidence-based’.

The intervention has been selected because it logically addresses the • The intervention has been selected because it logically addresses the 
area(s) of academic deficit for the target student.

• The student-teacher ratio in the group provides adequate student support: g p p q pp
Tier 2 up to 7 students; Tier 3 up to 3 students. NOTE: The instructional ratio 
for students engaged in computer-delivered Tier 2/3 instruction is 1:1.
St d t  i  th  Ti  2/3 i t ti   h  h d i t ti  d( )• Students in the Tier 2/3 intervention group have shared intervention need(s).

• The intervention provides contact time adequate to the student academic 
deficit. Tier 2 interventions occur a minimum of 3-5 times per week in de c e e e o s occu a u o 3 5 es pe ee
sessions of 30 mins or more; Tier 3 interventions occur daily in sessions of 
30 mins or more.

www.interventioncentral.org 24

Sources: Burns, M. K., & Gibbons, K. A. (2008). Implementing response-to-intervention in elementary and secondary schools. Routledge: 
New York. 
Wright, J. (2012). RTI Success in Secondary Schools: A toolkit for middle and high schools. Port Chester, NY: National Professional 
Resources, Inc.



Response to Intervention

Common Core State 
Standards InitiativeStandards Initiative
http://www.corestandards.org/

View the set of Common Core View the set of Common Core 
Standards for English Language 
Arts (including writing) and 
mathematics being adopted by mathematics being adopted by 
states across America.

Source: National Governors Association Center for 
Best Practices and Council of Chief State School Best Practices and Council of Chief State School 
Officers. (2010). Common Core State Standards for 
English Language Arts & Literacy in History/Social 
Studies, Science, and Technical Subjects.. 
Retrieved on September 23, 2012, from 

www.interventioncentral.org

http://www.corestandards.org/; p. 6.



Response to Intervention

Common Core State Standards: 
Supporting Different Learners in ELA

“The Standards set grade-specific standards but do The Standards set grade specific standards but do 
not define the intervention methods or materials 
necessary to support students who are well below or necessary to support students who are well below or 
well above grade-level expectations. No set of 
grade-specific standards can fully reflect the great grade specific standards can fully reflect the great 
variety in abilities, needs, learning rates, and 
achievement levels of students in any given achievement levels of students in any given 
classroom.”

www.interventioncentral.org 26

Source: National Governors Association Center for Best Practices and Council of Chief State School Officers. (2010). Common 
Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and Technical Subjects.. Retrieved
on September 23, 2012, from http://www.corestandards.org/; p. 6.



Response to Intervention

Common Core State Standards: 

“ It is also beyond the scope of the Standards to 
Supporting Different Learners in ELA

…It is also beyond the scope of the Standards to 
define the full range of supports appropriate for 
English language learners and for students with English language learners and for students with 
special needs. At the same time, all students must 
have the opportunity to learn and meet the same have the opportunity to learn and meet the same 
high standards if they are to access the knowledge 
and skills necessary in their post–high school lives ”and skills necessary in their post high school lives.

www.interventioncentral.org 27

Source: National Governors Association Center for Best Practices and Council of Chief State School Officers. (2010). Common 
Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and Technical Subjects.. Retrieved
on September 23, 2012, from http://www.corestandards.org/; p. 6.



Response to Intervention

Response to Intervention (RTI)
Response to Intervention (RTI) is a blue-print that schools can 
implement to proactively identify students who struggle with 

d i  d/  b h i l d fi it  d id  th  ith academic and/or behavioral deficits and provide them with 
academic and behavioral intervention support. RTI divides 
school support resources into 3 progressively more intensive school support resources into 3 progressively more intensive 
levels--or 'tiers'--of intervention. RTI first gained national 
recognition when written into congressional legislation, the g g g ,
Individuals with Disabilities Education Improvement Act 
(IDEIA) of 2004. 
Because the focus of RTI is on the underperforming 
learner, schools can use this approach as the 'toolkit' for 
h l i  t li  l  t  tt i  th  biti  

www.interventioncentral.org

helping struggling learners to attain the ambitious 
standards of the Common Core. 
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Response to Intervention

Teachers: Building an RTI Model for Math 
I t tiInstruction

• Recommendation: Develop a department-wide, building p p , g
or district plan for creating and implementing an RTI 
model to address student math difficulties.

www.interventioncentral.org 29



Response to Intervention

Strong Core Math InstructionStrong Core Math Instruction

Focus of Inquiry: What are the Focus of Inquiry: What are the 
elements of strong core 
mathematics instruction?mathematics instruction?

www.interventioncentral.org 30



Response to Intervention

Teachers: Elements of Strong Core Math 
I t tiInstruction

• Issue: Research supports direct instruction as a means pp
to effectively teach students with math difficulties in core 
instruction. However, many schools lack a clear 
checklist of the instructional elements that make up 
direct instruction.

www.interventioncentral.org 31



Response to Intervention

What Works 
Clearinghouse Practice 
Guide: Assisting Students Guide: Assisting Students 
Struggling with 
Mathematics: Response to 
Intervention (RtI) for 
Elementary and Middle 
SchoolsSchools
http://ies.ed.gov/ncee/wwc/

This publication provides 8 p p
recommendations for effective 
core instruction in mathematics 
for K-8. A link to this manual is 

www.interventioncentral.org

on the conference web page.



Response to Intervention

Assisting Students Struggling with Mathematics: RtI for Elementary 
& Middle Schools: 8 Recommendations

• Recommendation 1. Screen all 
st dents to identif  those at risk for students to identify those at risk for 
potential mathematics difficulties and 
provide interventions to students provide interventions to students 
identified as at risk

• Recommendation 2. Instructional Recommendation 2. Instructional 
materials for students receiving 
interventions should focus intensely on 
in-depth treatment of whole numbers in 
kindergarten through grade 5 and on 

ti l b  i  d  4 th h 8

www.interventioncentral.org

rational numbers in grades 4 through 8.
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Response to Intervention

Assisting Students Struggling with Mathematics: RtI for Elementary 
& Middle Schools: 8 Recommendations (Cont.)

• Recommendation 3. Instruction during 
the inter ention sho ld be e plicit and the intervention should be explicit and 
systematic. This includes providing 
models of proficient problem solving  models of proficient problem solving, 
verbalization of thought processes, 
guided practice, corrective feedback, g p
and frequent cumulative review

• Recommendation 4. Interventions 
should include instruction on solving 
word problems that is based on 

 d l i  t t

www.interventioncentral.org

common underlying structures.
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Response to Intervention

Assisting Students Struggling with Mathematics: RtI for Elementary 
& Middle Schools: 8 Recommendations (Cont.)

• Recommendation 5. Intervention 
materials sho ld incl de opport nities materials should include opportunities 
for students to work with visual 
representations of mathematical ideas representations of mathematical ideas 
and interventionists should be 
proficient in the use of visual p
representations of mathematical ideas

• Recommendation 6. Interventions at 
all grade levels should devote about 10 
minutes in each session to building 
fl t t i l f b i  ith ti  f t

www.interventioncentral.org

fluent retrieval of basic arithmetic facts
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Response to Intervention

Assisting Students Struggling with Mathematics: RtI for Elementary 
& Middle Schools: 8 Recommendations (Cont.)

• Recommendation 7. Progress should 
be monitored for st dents recei ing be monitored for students receiving 
supplemental instruction/intervention 
and other students who are at riskand other students who are at risk.

• Recommendation 8. Tier 2/3 math 
interventions should include interventions should include 
motivational strategies to energize and 
engage reluctant learners.
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Response to Intervention

How Do We Reach Low-Performing Math How Do We Reach Low Performing Math 
Students?: Instructional Recommendations p. 5
I t t l t  f th i t ti  f  l f i  Important elements of math instruction for low-performing 
students:

– “Providing teachers and students with data on student – Providing teachers and students with data on student 
performance”

– “Using peers as tutors or instructional guides”
– “Providing clear, specific feedback to parents on their children’s 

mathematics success”
“U i  i i l  f li it i t ti  i  t hi  th – “Using principles of explicit instruction in teaching math 
concepts and procedures.” p. 51 in article.
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Source: Baker, S., Gersten, R., & Lee, D. (2002).A synthesis of empirical research on teaching mathematics to low-
achieving students. The Elementary School Journal, 103(1), 51-73..



Response to Intervention

How To: 
Implement Strong 

Core Instruction
(Handout: pp. 2-4)
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Response to Intervention

How To Implement Strong Core Instruction
Increase Access to Instruction
1 I t ti l M t h  L  t t i  i t l  1. Instructional Match. Lesson content is appropriately 

matched to students' abilities (Burns, VanDerHeyden, & 
Boice  2008)Boice, 2008).

2. Content Review at Lesson Start. The lesson opens with 
a brief review of concepts or material that have previously a brief review of concepts or material that have previously 
been presented. (Burns, VanDerHeyden, & Boice, 2008, 
Rosenshine, 2008).
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Response to Intervention

How To Implement Strong Core Instruction
Increase Access to Instruction
3 P i  f L  G l( )  At th  t t f i t ti  th  3. Preview of Lesson Goal(s). At the start of instruction, the 

goals of the current day's lesson are shared (Rosenshine, 
2008)2008).

4. Chunking of New Material. The teacher breaks new 
material into small  manageable increments  'chunks'  or material into small, manageable increments, chunks , or 
steps (Rosenshine, 2008).
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Response to Intervention

How To Implement Strong Core Instruction
Provide ‘Scaffolding’ Support
1 D t il d E l ti  & I t ti  Th h t th  1. Detailed Explanations & Instructions. Throughout the 

lesson, the teacher provides adequate explanations and 
detailed instructions for all concepts and materials being detailed instructions for all concepts and materials being 
taught (Burns, VanDerHeyden, & Boice, 2008).

2. Talk-Alouds/Think-Alouds. Verbal explanations are given 2. Talk Alouds/Think Alouds. Verbal explanations are given 
to explain cognitive strategies: ‘talk-alouds’ (e.g., the 
teacher describes and explains each step of a cognitive 
strategy) and ‘think-alouds’ (e.g., the teacher applies a 
cognitive strategy to a particular problem or task and 

b li  th  t  i  l i  th  t t ) (B  

www.interventioncentral.org

verbalizes the steps in applying the strategy) (Burns, 
VanDerHeyden, & Boice, 2008, Rosenshine, 2008).
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Response to Intervention

How To Implement Strong Core Instruction
Provide ‘Scaffolding’ Support
3 W k M d l  Th  t h  k  l  f d i  3. Work Models. The teacher makes exemplars of academic 

work (e.g., essays, completed math word problems) 
available to students for use as models (Rosenshine  available to students for use as models (Rosenshine, 
2008).

4. Active Engagement.  The teacher ensures that the lesson 4. Active Engagement.  The teacher ensures that the lesson 
engages the student in ‘active accurate responding’ 
(Skinner, Pappas & Davis, 2005) often enough to capture 
student attention and to optimize learning.
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Response to Intervention

How To Implement Strong Core Instruction
Provide ‘Scaffolding’ Support
5 C ll b ti  A i t  St d t  h  f t 5. Collaborative Assignments. Students have frequent 

opportunities to work collaboratively--in pairs or groups. 
(Baker  Gersten  & Lee  2002; Gettinger & Seibert  2002)(Baker, Gersten, & Lee, 2002; Gettinger & Seibert, 2002).

6. Checks for Understanding. The instructor regularly 
checks for student understanding by posing frequent checks for student understanding by posing frequent 
questions to the group (Rosenshine, 2008).
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Response to Intervention

How To Implement Strong Core Instruction
Provide ‘Scaffolding’ Support
7 G  R di  Th  t h   f ll l  7. Group Responding. The teacher ensures full class 

participation and boosts levels of student attention by 
having all students respond in various ways (e g  choral having all students respond in various ways (e.g., choral 
responding, response cards, white boards) to instructor 
questions (Rosenshine, 2008).q ( , )

8. High Rate of Student Success. The teacher verifies that 
students are experiencing at least 80% success in the 
lesson content to shape their learning in the desired 
direction and to maintain student motivation and 

t (G tti  & S ib t  2002)
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engagement (Gettinger & Seibert, 2002).
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Response to Intervention

How To Implement Strong Core Instruction
Provide ‘Scaffolding’ Support
9 B i k R t  f I t ti  Th  l   t  b i k 9. Brisk Rate of Instruction. The lesson moves at a brisk 

rate--sufficient to hold student attention (Carnine,1976; 
Gettinger & Seibert  2002)Gettinger & Seibert, 2002).

10. Fix-Up Strategies. Students are taught fix-up strategies 
(Rosenshine  2008) for use during independent work (e g  (Rosenshine, 2008) for use during independent work (e.g., 
for defining unknown words in reading assignments, for 
solving challenging math word problems).
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Response to Intervention

How To Implement Strong Core Instruction
Give Timely Performance Feedback
1 R l  F db k  Th  t h  id  ti l  d 1. Regular Feedback. The teacher provides timely and 

regular performance feedback and corrections throughout 
the lesson as needed to guide student learning (Burns  the lesson as needed to guide student learning (Burns, 
VanDerHeyden, & Boice).

2. Step-by-Step Checklists. For multi-step cognitive 2. Step by Step Checklists. For multi step cognitive 
strategies, the teacher creates checklists for students to 
use to self-monitor performance (Rosenshine, 2008).
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Response to Intervention

How To Implement Strong Core Instruction
Provide Opportunities for Review & Practice
1 S i  f P ti  Th h t L  Th  l  1. Spacing of Practice Throughout Lesson. The lesson 

includes practice activities spaced throughout the lesson. 
(e g  through teacher demonstration; then group practice (e.g., through teacher demonstration; then group practice 
with teacher supervision and feedback; then independent, 
individual student practice) (Burns, VanDerHeyden, & p ) ( , y ,
Boice). 
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Response to Intervention

How To Implement Strong Core Instruction
Provide Opportunities for Review & Practice
2 G id d P ti  Wh  t hi  h ll i  t i l  th  2. Guided Practice. When teaching challenging material, the 

teacher provides immediate corrective feedback to each 
student response  When the instructor anticipates the student response. When the instructor anticipates the 
possibility of an incorrect response, that teacher forestalls 
student error through use of cues, prompts, or hints. The g , p p ,
teacher also tracks student responding and ensures 
sufficient success during supervised lessons before having 

d  i  h   kill   k l d  students practice the new skills or knowledge 
independently (Burns, VanDerHeyden, & Boice, 2008).
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Response to Intervention

How To Implement Strong Core Instruction
Provide Opportunities for Review & Practice
3 S t f  I d d t P ti  Th  t h   3. Support for Independent Practice. The teacher ensures 

that students have adequate support (e.g., clear and 
explicit instructions; teacher monitoring) to be successful explicit instructions; teacher monitoring) to be successful 
during independent seatwork practice activities 
(Rosenshine, 2008).( , )

4. Distributed Practice. The teacher reviews previously 
taught content one or more times over a period of several 
weeks or months (Pashler et al., 2007; Rosenshine  & 
Stevens, 1995).
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Response to Intervention

Teachers: Elements of Strong Core Math 
I t ti

• Recommendation 1: Use an ‘elements of strong core 

Instruction
g

instruction’ checklist like the one shared today in your 
school as a shared definition of direct instruction.

• Recommendation 2: Whenever planning lessons for 
struggling students, have a direct-instruction checklist 

 h d   f  t  b  bl  t  i l  t d on hand as a reference to be able to single out and 
address important instructional elements.
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Response to Intervention

Activity: Core Instruction Fidelity Checks

• Lembke et al (2012) recommend that 
schools periodically use teacher self-  schools periodically use teacher self , 
collegial, or administrative checks to 
ensure that strong explicit core g p
instruction is occurring in classes.

• Discuss ways that your school might 
use a ‘core instruction’ checklist like 
the one just reviewed to ensure strong 
Ti  1 ( ) i t ti   ll Tier 1 (core) instruction across all 
classrooms.
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Response to Intervention

Math Interventions: 7 Big IdeasMath Interventions: 7 Big Ideas

Focus of Inquiry: What are the Focus of Inquiry: What are the 
quality indicators of a classroom 
math intervention?math intervention?
(Available on Conference Page)

www.interventioncentral.org 52



Response to Intervention

Academic Interventions: 7 ‘Big Ideas’
• Academic problems should be clearly defined. Before a 

teacher can select interventions to address a student 
d i  bl  th  i t t  t b  bl  t  d ib  i  academic problem, the instructor must be able to describe in 

clear and specific terms just what the student problem is. In 
fact  the most important step in the entire process of fact, the most important step in the entire process of 
developing an intervention is to be able to describe correctly 
and specifically the problem that must be fixed (Bergan, p y p ( g ,
1995).

11
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Response to Intervention

Academic Interventions: 7 ‘Big Ideas’

• Academic problems should be linked to their probable cause. 
Once an academic problem has been defined  the teacher Once an academic problem has been defined, the teacher 
will want to develop a hypothesis ('educated guess') about 
what issue is causing that problem  what issue is causing that problem. 

For example, a student may do poorly on a reading p y p y g
comprehension task because she lacks the necessary 
comprehension skills, is accurate but not yet fluent in those 
kill  h d  l d th  kill  b t f il d t  t i  th  skills, had once learned those skills but failed to retain them, 

can perform the skills but has limited endurance, or 
possesses the skills but does not recognize situations when 22

www.interventioncentral.org 54
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she should use them (Martens & Witt, 2004). 22



Response to Intervention

Academic Interventions: 7 ‘Big Ideas’

• Intervention strategies should be research-based. When 
possible  the teacher sho ld incl de in an inter ention plan possible, the teacher should include in an intervention plan 
only those ideas supported by research. At present, there is 
no consensus on how to define 'research-based' interventions no consensus on how to define research based  interventions 
(Odom et al., 2005). However, a sensible rule of thumb to 
follow is that an intervention idea should be shown as 
effective in at least one study published in a reputable peer-
reviewed research journal before it is used in school 
i t ti  lintervention plans.

33
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Response to Intervention

Academic Interventions: 7 ‘Big Ideas’

• Intervention plans should help students to access instruction--
b t not 'd mb do n' instr ction  When p tting together but not 'dumb down' instruction. When putting together 
classroom intervention plans, instructors can choose from 
among a wide array of strategies to help the student to among a wide array of strategies to help the student to 
achieve academic success. But teachers should take care 
not cross the line and modify core instruction for struggling y gg g
general-education students; that is, they should not hold 
underperforming students to a lesser academic standard than 
th i  l t  (Ti d l &  F h  1999)  their classmates (Tindal &  Fuchs, 1999). 

44
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Response to Intervention

Academic Interventions: 7 ‘Big Ideas’

• Interventions should be documented in writing. When a 
teacher commits to de elop an academic inter ention to teacher commits to develop an academic intervention to 
support a student, that instructor should always create a 
written plan to document the intervention prior to written plan to document the intervention prior to 
implementing it (Burns & Gibbons, 2008).  

Writing out intervention plans help teachers to carry them out 
more consistently and be able to produce the plans when 

d d  f th t th   idi  t i k t d t  ith needed as proof that they are providing at-risk students with 
ongoing assistance. 

55
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Response to Intervention

Academic Interventions: 7 ‘Big Ideas’

• Interventions should be carried out with integrity. The teacher 
sho ld monitor the integrit  of an   classroom inter ention should monitor the integrity of any  classroom intervention 
closely, ensuring that the actual intervention conforms as 
closely as possible to the guidelines contained in the written closely as possible to the guidelines contained in the written 
intervention plan (Gansle & Noell, 2007) and taking steps 
when needed to bring the intervention back into alignment g g
with good practices.

66
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Response to Intervention

Academic Interventions: 7 ‘Big Ideas’

• Goal-setting and progress-monitoring should be a part of all 
academic inter entions  At their core  academic inter entions academic interventions. At their core, academic interventions 
are intended to improve student performance (Duhon, 
Mesmer  Atkins  Greguson  & Olinger  2009)  But teachers Mesmer, Atkins, Greguson, & Olinger, 2009). But teachers 
cannot know with certainty whether a student is actually 
benefiting from an intervention unless they set specific g y p
outcome goals up front and then collect data periodically 
throughout the intervention to verify that these goals are met 
(W i ht 2007)  (Wright 2007). 

77
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Response to Intervention

How To: Create a Written How To: Create a Written 
Record of Classroom 

InterventionsInterventions
pp. 10-12
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Response to Intervention

Creating a Written Record of Classroom Interventions: Form 
C  i f ti  Th  i  ti  f th  f  i l d  • Case information. The opening section of the form includes 
general information about the case, including:

Target student– Target student
– Teacher/interventionist
– Date of the intervention planDate of the intervention plan
– Start and end dates for the intervention
– Description of the student problem to be addressed
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Response to Intervention

Creating a Written Record of Classroom Interventions: Form 
I t ti Th  t h  d ib  th  id b d • Intervention. The teacher describes the evidence-based 
intervention(s) that will be used to address the identified 
student concern(s)  As a shortcut  the instructor can student concern(s). As a shortcut, the instructor can 
simply write the intervention name in this section and 
attach a more detailed intervention script/description to p p
the intervention plan.

62
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Response to Intervention

Creating a Written Record of Classroom Interventions: Form 
M t i l Th  t h  li t   t i l  (  • Materials. The teacher lists any materials (e.g., 
flashcards, wordlists, worksheets) or other resources 
(e g  Internet connected computer) necessary for the (e.g., Internet-connected computer) necessary for the 
intervention.

63
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Response to Intervention

Creating a Written Record of Classroom Interventions: Form 
T i i If d lt  d/  th  t t t d t i   • Training. If adults and/or the target student require any 
training prior to the intervention, the teacher records 
those training needs in this section of the formthose training needs in this section of the form.

64
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Response to Intervention

Creating a Written Record of Classroom Interventions: Form 
P M it i Th  t h  l t   th d t  • Progress-Monitoring. The teacher selects a method to 
monitor student progress during the intervention, to include:

what type of data is to be used– what type of data is to be used
– student baseline (starting-point) information
– an intervention outcome goalan intervention outcome goal
– the frequency that data will be collected.

65
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Response to Intervention

How To: Create a Written 
Record of Classroom 

I t tiInterventions
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Response to Intervention

Activity: Documenting Classroom Interventions

• Review the Classroom Intervention 
Planning Sheet in your packet (pp  Planning Sheet in your packet (pp. 
10-12).

• Discuss how you currently document Discuss how you currently document 
your classroom intervention efforts.

• How—if at all--might a form like this g
be useful?

• Be prepared to report out!p p p
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Response to Intervention

Math InterventionsMath Interventions

Focus of Inquiry: What are Focus of Inquiry: What are 
important student math skill-areas 
and matching examples of math and matching examples of math 
interventions?
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Response to Intervention

S l  St t  t  P t N b  Sample Strategy to Promote…Number 
Sense/Counting Skills

-Counting Board Game
St t i  C ti  I t ti-Strategic Counting Instruction

www.interventioncentral.org 69



Response to Intervention

Three General Levels of Math Skill Development p
(Kroesbergen & Van Luit, 2003)

As students move from lower to higher grades  they move through As students move from lower to higher grades, they move through 
levels of acquisition of math skills, to include:

• Number sense• Number sense
• Basic math operations (i.e., addition, subtraction, 

multiplication, division)
• Problem-solving skills: “The solution of both verbal 

and nonverbal problems through the application of previously 
acquired information” (Kroesbergen & Van Luit, 2003, p. 98)q ( )
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Response to Intervention

What is ‘Number Sense’? 
(Clarke & Shinn, 2004)

“  the ability to understand the meaning of … the ability to understand the meaning of 
numbers and define different relationships among 
numbers. 

Children with number sense can recognize the 
relative size of numbers  use referents for relative size of numbers, use referents for 
measuring objects and events, and think and work 
with numbers in a flexible manner that treats 

b    ibl  t ” numbers as a sensible system.” p. 236
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Response to Intervention
What Are Stages of ‘Number 

S ’? Sense’? 
(Berch, 2005, p. 336)

1. Innate Number Sense  Children appear to possess ‘hard-1. Innate Number Sense. Children appear to possess hard
wired’ ability (or neurological ‘foundation structures’) in number 
sense. Children’s innate capabilities appear also to be to 
‘represent general amounts’  not specific quantities  This innate represent general amounts , not specific quantities. This innate 
number sense seems to be characterized by skills at estimation 
(‘approximate numerical judgments’) and a counting system 
that can be described loosely as ‘1  2  3  4   a lot’  that can be described loosely as 1, 2, 3, 4, … a lot . 

2. Acquired Number Sense. Young students learn through 
indirect and direct instruction to count specific objects beyond 
four and to internalize a number line as a mental representation four and to internalize a number line as a mental representation 
of those precise number values. 
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Response to Intervention

Children’s Understanding of Counting Rules
The development of children’s counting ability depends upon the 
development of: 

• One-to-one correspondence: “one and only one word tag, e.g., 
‘one,’ ‘two,’ is assigned to each counted object”.

• Stable order: “the order of the word tags must be invariant 
across counted sets”.

• Cardinality: “the value of the final word tag represents the • Cardinality: the value of the final word tag represents the 
quantity of items in the counted set”.

• Abstraction: “objects of any kind can be collected together and 
counted”.

• Order irrelevance: “items within a given set can be tagged in 
any sequence”
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Source: Geary, D. C. (2004). Mathematics and learning disabilities. Journal of Learning Disabilities, 37, 4-15.



Response to Intervention
Building Number Sense Through a Counting 

Board Game pp  19 20Board Game pp. 19-20

DESCRIPTION: The student plays a number-based 
board game to build skills related to 'number sense'  board game to build skills related to number sense , 
including number identification, counting, estimation 
skills, and ability to visualize and access specific , y p
number values using an internal number-line (Siegler, 
2009).
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Source: Siegler, R. S. (2009). Improving the numerical understanding of children from low-income families. Child Development 
Perspectives, 3(2), 118-124.



Response to Intervention

Building Number Sense Through a Counting Board Game

MATERIALS:
G t N b  Li  R ! f• Great Number Line Race! form

• Spinner divided into two equal regions marked "1" and 
"2" ti l  (NOTE  If  i  i  t il bl  th  "2" respectively. (NOTE: If a spinner is not available, the 
interventionist can purchase a small blank wooden 
block from a crafts store and mark three of the sides of block from a crafts store and mark three of the sides of 
the block with the number "1" and three sides with the 
number "2".))
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Response to Intervention
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Response to Intervention

Building Number Sense Through a Counting Board Game

INTERVENTION STEPS: A counting-board game session lasts 
12 to 15 minutes  with each game within the session lasting 2-4 12 to 15 minutes, with each game within the session lasting 2 4 
minutes. Here are the steps:

1. Introduce the Rules of the Game. The student is told that he or 
she will attempt to beat another player (either another student or 
the interventionist). The student is then given a penny or other 
small object to serve as a game piece. The student is told that j g p
players takes turns spinning the spinner (or, alternatively, 
tossing the block) to learn how many spaces they can move on 
the Great Number Line Race! board  the Great Number Line Race! board. 

Each player then advances the game piece, moving it forward 
through the numbered boxes of the game-board to match the 
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Response to Intervention

Building Number Sense Through a Counting Board Game

INTERVENTION STEPS: A counting-board game session lasts 
12 to 15 minutes  with each game within the session lasting 2-4 12 to 15 minutes, with each game within the session lasting 2 4 
minutes. Here are the steps:

1. Introduce the Rules of the Game (cont.).

When advancing the game piece, the player must call out the 
number of each numbered box as he or she passes over it. For p
example, if the player has a game piece on box 7 and spins a 
"2", that player advances the game piece two spaces, while 
calling out "8" and "9" (the names of the numbered boxes that calling out 8  and 9  (the names of the numbered boxes that 
the game piece moves across during that turn).
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Response to Intervention

Building Number Sense Through a Counting Board Game

INTERVENTION STEPS: A counting-board game session lasts 12 to 
15 minutes  with each game within the session lasting 2-4 minutes  15 minutes, with each game within the session lasting 2 4 minutes. 
Here are the steps:

2. Record Game Outcomes. At the conclusion of each game, the 
interventionist records the winner using the form found on the Great 
Number Line Race! form. The session continues with additional 
games being played for a total of 12-15 minutes.g g p y

3. Continue the Intervention Up to an Hour of Cumulative Play. The 
counting-board game continues until the student has accrued a total 
f t l t  h  f l   lti l  d  (Th  t f of at least one hour of play across multiple days. (The amount of 

cumulative play can be calculated by adding up the daily time spent in 
the game as recorded on the Great Number Line Race! form.)
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Response to Intervention
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Response to Intervention

Strategic Number Counting Instruction pp. 21-24

DESCRIPTION: The student is taught explicit number 
counting strategies for basic addition and subtraction  counting strategies for basic addition and subtraction. 
Those skills are then practiced with a tutor (adapted 
from Fuchs et al., 2009).from Fuchs et al., 2009).

www.interventioncentral.org 81
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Response to Intervention

Strategic Number Counting Instruction

MATERIALS:
N b li• Number-line

• Number combination (math fact) flash cards for basic 
dditi  d bt tiaddition and subtraction

• Strategic Number Counting Instruction Score Sheet
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Response to Intervention

Strategic Number Counting Instruction

PREPARATION: The tutor trains the student to use these two 
counting strategies for addition and subtraction:counting strategies for addition and subtraction:

• ADDITION: The student is given a copy of the number-line. 
When presented with a two-addend addition problem, the 
student is taught to start with the larger of the two addends and 
to 'count up' by the amount of the smaller addend to arrive at the 
answer to the problem. p

E..g., 3 + 5= ___
0 1 2 3 4 5 6 7 8 9 10
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Response to Intervention

Strategic Number Counting Instruction
PREPARATION: The tutor trains the student to use these two 
counting strategies for addition and subtraction:
SUBTRACTION  With  t   b li  th  t d t i  t ht • SUBTRACTION: With access to a number-line, the student is taught 
to refer to the first number appearing in the subtraction problem (the 
minuend) as 'the number you start with' and to refer to the number 
appearing after the minus (subtrahend) as 'the minus number'. The 
student starts at the minus number on the number-line and counts 
up to the starting number while keeping a running tally of numbers up to the starting number while keeping a running tally of numbers 
counted up on his or her fingers. The final tally of digits separating 
the minus number and starting number is the answer to the 
s btraction problem  subtraction problem. 

E..g., 6 – 2 = ___ 0 1 2 3 4 5 6 7 8 9 10
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Response to Intervention

Strategic Number Counting Instruction

INTERVENTION STEPS: For each tutoring session, the tutor 
follows these steps:follows these steps:

1. Create Flashcards. The tutor creates addition and/or subtraction 
flashcards of problems that the student is to practice. Each 
flashcard displays the numerals and operation sign that make 
up the problem but leaves the answer blank.
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Response to Intervention

Strategic Number Counting Instruction

INTERVENTION STEPS: For each tutoring session, the tutor 
follows these steps:follows these steps:

2. Review Count-Up Strategies. At the opening of the session, the 
tutor asks the student to name the two methods for answering a 
math fact. The correct student response is 'Know it or count up.' 
The tutor next has the student describe how to count up an p
addition problem and how to count up a subtraction problem. 
Then the tutor gives the student two sample addition problems 
and two subtraction problems and directs the student to solve and two subtraction problems and directs the student to solve 
each, using the appropriate count-up strategy.
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Response to Intervention

INTERVENTION STEPS  F  h t t i  i  th  t t  f ll  
Strategic Number Counting Instruction

INTERVENTION STEPS: For each tutoring session, the tutor follows 
these steps:

3. Complete Flashcard Warm-Up. The tutor reviews addition/subtraction p p
flashcards with the student for three minutes. Before beginning, the 
tutor reminds the student that, when shown a flashcard, the student 
should try to 'pull the answer from your head' but that if the student should try to pull the answer from your head —but that if the student 
does not know the answer, he or she should use the appropriate count-
up strategy. The tutor then reviews the flashcards with the student. 
Whenever the student makes an error, the tutor directs the student to 
use the correct count-up strategy to solve. NOTE: If the student cycles 
through all cards in the stack before the three-minute period has g p
elapsed, the tutor shuffles the cards and begins again. At the end of the 
three minutes, the tutor counts up the number of cards reviewed and 
records the total correct responses and errors
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Response to Intervention

INTERVENTION STEPS  F  h t t i  i  th  t t  f ll  
Strategic Number Counting Instruction

INTERVENTION STEPS: For each tutoring session, the tutor follows 
these steps:

4. Repeat Flashcard Review. The tutor shuffles the math-fact flashcards, 
encourages the student to try to beat his or her previous score, and 
again reviews the flashcards with the student for three minutes  As again reviews the flashcards with the student for three minutes. As 
before, whenever the student makes an error, the tutor directs the 
student to use the appropriate count-up strategy. Also, if the student 
completes all cards in the stack with time remaining, the tutor shuffles 
the stack and continues presenting cards until the time is elapsed. 

At the end of the three minutes, the tutor once again counts up the 
number of cards reviewed and records the total correct responses and 
errors
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Response to Intervention

INTERVENTION STEPS  F  h t t i  i  th  t t  f ll  
Strategic Number Counting Instruction

INTERVENTION STEPS: For each tutoring session, the tutor follows 
these steps:

5. Provide Performance Feedback. The tutor gives the student feedback 
about whether (and by how much) the student's performance on the 
second flashcard trial exceeded the first  The tutor also provides praise second flashcard trial exceeded the first. The tutor also provides praise 
if the student beat the previous score or encouragement if the student 
failed to beat the previous score.
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Response to Intervention

Sample Strategy to Promote…Math 
VocabularyVocabulary

-Classwide Peer Tutoring: VocabularyClasswide Peer Tutoring: Vocabulary
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Response to Intervention

Vocabulary Terms: 4 Levels of ‘Knowing’Vocabulary Terms: 4 Levels of Knowing
There are 4 stages, or levels, in ‘knowing’ a vocabulary 
term:term:

1. The student does not recognize the term at all.
2 Th  t d t l  i  th  t2. The student vaguely recognizes the term.
3. The student can provide a formal definition of the term.
4 Th  t d t  i d d tl   th  t  fl ibl  d 4. The student can independently use the term flexibly and 

correctly in various applied oral and written contexts.
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Response to Intervention

Vocabulary Terms: Mastery Through RepetitionVocabulary Terms: Mastery Through Repetition

According to one estimate, a student typically needs at According to one estimate, a student typically needs at 
least 12--and perhaps as many as 17--exposures to a 
vocabulary term before he or she is able to fully assimilate 
and use it.
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Source: Kamil, M. L., Borman, G. D., Dole, J., Kral, C. C., Salinger, T., & Torgesen, J. (2008). Improving adolescent literacy: Effective 
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Response to Intervention

Comprehending Math Vocabulary: The Barrier of Abstraction

“…when it comes to abstract mathematical 
concepts  words describe activities or relationships that concepts, words describe activities or relationships that 
often lack a visual counterpart. Yet studies show that 
children grasp the idea of quantity, as well as other children grasp the idea of quantity, as well as other 
relational concepts, from a very early age…. As children 
develop their capacity for understanding, language, and 
its vocabulary, becomes a vital cognitive link between a 
child’s natural sense of number and order and 

t l l i  ”conceptual learning. ”
-David Chard
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Source: Chard, D. (n.d.. Vocabulary strategies for the mathematics classroom. Retrieved November 23, 2007, from 
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Response to Intervention

Math Vocabulary: Classroom (Tier I) Recommendations
• Preteach math vocabulary. Math vocabulary provides students with the 

language tools to grasp abstract mathematical concepts and to explain 
their own reasoning. Therefore, do not wait to teach that vocabulary 

l  t ‘ i t f ’  I t d  i  l t th b l    only at ‘point of use’. Instead, preview relevant math vocabulary as a 
regular a part of the ‘background’ information that students receive in 
preparation to learn new math concepts or operations.  

• Model the relevant vocabulary when new concepts are taught  • Model the relevant vocabulary when new concepts are taught. 
Strengthen students’ grasp of new vocabulary by reviewing a number of 
math problems with the class, each time consistently and explicitly 
modeling the use of appropriate vocabulary to describe the concepts modeling the use of appropriate vocabulary to describe the concepts 
being taught. Then have students engage in cooperative learning or 
individual practice activities in which they too must successfully use the 
new vocabulary—while the teacher provides targeted support to y p g pp
students as needed. 

• Ensure that students learn standard, widely accepted labels for 
common math terms and operations and that they use them 

i t tl  t  d ib  th i  th bl l i  ff t  
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consistently to describe their math problem-solving efforts. 
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring
(A il bl   C f  P )(Available on Conference Page)

Classwide vocabulary tutoring with constant time delay 
is an economical group based intervention  Students is an economical group-based intervention. Students 
use flash-cards to tutor each other in vocabulary of the 
teacher's choosing.teacher s choosing.
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring

Create Student Pairs. Prior to starting the tutoring 
program the teacher assigns students to tutoring pairs:program the teacher assigns students to tutoring pairs:

1. The teacher rank-orders students in descending order 
by perceived vocabulary knowledge or reading skills   by perceived vocabulary knowledge or reading skills.  

2. The teacher puts the names of students from the top 
half of the class/group into one container  the names half of the class/group into one container , the names 
of the students from the bottom half into another. 

3 The teacher creates each tutoring pair by drawing one 3. The teacher creates each tutoring pair by drawing one 
name each from the top-half and bottom-half 
containers, continuing the process until all names are 
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drawn. 
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Response to Intervention

Vocabulary 
Tutoring: 

Student-Pair Student Pair 
Assignments
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring
Prepare Materials. Prior to each tutoring session, the 
teacher prepares the following materials for each pair:
F ld  ith k t  t  h ld t t i  t i l• Folder with pockets to hold tutoring materials

• 5 vocabulary flash-cards, with terms written on one side 
d d fi iti  itt   th  th  F h b l  and definitions written on the other. Fresh vocabulary 

cards are prepared for each tutoring session. TIP: To save 
time  the teacher may display terms and definitions on an time, the teacher may display terms and definitions on an 
overhead and have students copy them on flash-cards.
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Response to Intervention

Vocabulary 
Tutoring: 

Session FormSession Form
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Response to Intervention
Josh Andrea

1  4  13 90

Vocabulary 
Tutoring: 

Tracking FormTracking Form
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring

Procedures. Whenever the teacher uses the classwide 
vocabulary tutoring program  these steps are followed:vocabulary tutoring program, these steps are followed:

1 I t d  th  D '  V b l  T  I  l   1. Introduce the Day's Vocabulary Terms. In large-group,  
the teacher displays on an overhead the terms and 
corresponding definitions for each of the 5 vocabulary corresponding definitions for each of the 5 vocabulary 
items to be the focus of the day's tutoring session. The 
teacher reads aloud each term and definition twice. 
The teacher then has the class chorally respond by 
reading each term and definition aloud twice. 
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring

Procedures. Whenever the teacher uses the classwide 
vocabulary tutoring program  these steps are followed:vocabulary tutoring program, these steps are followed:

2 B i  th  T t i  S i  Th  t h  di t  2. Begin the Tutoring Session. The teacher directs 
students to get their tutoring folders and join their 
tutoring partners  The teacher sets an audio or visual tutoring partners. The teacher sets an audio or visual 
timer for 4 minutes and directs the students to decide 
which roles (tutor, tutee) each will take at the outset ( , )
and to begin tutoring.
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring

Procedures. Whenever the teacher uses the classwide 
vocabulary tutoring program  these steps are followed:vocabulary tutoring program, these steps are followed:

3 C d t I t it  Ch k  Whil  t d t   d 3. Conduct Integrity Checks. While students are engaged 
in tutoring, the teacher circulates throughout the room 
using the Vocabulary Tutoring Student Checklist to using the Vocabulary Tutoring Student Checklist to 
conduct integrity checks of the tutoring and to 
intervene if needed with tutoring pairs.g p
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Response to Intervention

Vocabulary 
Tutoring: 
Student Student 

Checklist
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring

Tutoring Steps. The tutor follows these self-check steps 
during tutoring:during tutoring:

1 Q i kl  St t th  S i Wh  th  t h  t t  1. Quickly Start the Session. When the teacher starts 
the timer, I begin the tutoring session right away.
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring
2. Present Cards: 0-Second Time Delay. The first time 

that I review the stack of 5 vocabulary cards, I read 
each definition aloud and then immediately say the each definition aloud and then immediately say the 
vocabulary word on the back of the card that goes with 
the definition ('0-second time delay')the definition ( 0 second time delay ).

3. Present Cards: 5-Second Time Delay. For the rest of y
the session, when I present the stack of vocabulary 
cards, I read each definition aloud and then count 
silently to 5  ("1-banana...2 banana...") before giving 
the matching vocabulary word ('5-second time delay').
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring
4. Tutee Responds. Whenever I read a vocabulary 

definition from a card (0-second delay or 5-second 
delay)  I make sure that my student partner writes their delay), I make sure that my student partner writes their 
vocabulary-word answers in the correct space in the 
LEFT ('Tutee') column on the Vocabulary Tutoring: LEFT ( Tutee ) column on the Vocabulary Tutoring: 
Session Form.
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring

5. Give Performance Feedback. Whenever the student 
I  t t i  it  th  t  I  "Y  th  I am tutoring writes the correct answer, I say, "Yes, the 
word [word] means [definition]." 

Then I go to the next flash-card.
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring
5. (Cont.) Give Performance Feedback. Whenever the 

student I am tutoring either writes an incorrect answer or 
takes 5 seconds or longer to write an answer:takes 5 seconds or longer to write an answer:

• I say "No/sorry/nice try, the word [word] means [definition]." 
I d   li  th h th   i  th  LEFT ('T t ') l  • I draw a line through the space in the LEFT ('Tutee') column 
on the Vocabulary Tutoring: Session Form where my 
partner is supposed to write a vocabulary word  partner is supposed to write a vocabulary word. 

• I write the right vocabulary word in the correct space in the 
RIGHT ('Tutor') column on the Vocabulary Tutoring: RIGHT ( Tutor ) column on the Vocabulary Tutoring: 
Session Form.

• Then I go to the next flash-card.
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Response to Intervention

Building Vocabulary Knowledge through Classwide Tutoring
6. Shuffle Cards. Each time I finish reviewing the stack 

of vocabulary cards, I shuffle the cards before I show 
them again to my partnerthem again to my partner.

7 Work Until End of Session  I go on presenting 7. Work Until End of Session. I go on presenting 
vocabulary cards to my partner until I have gone 
through the stack 4 times or we run out of time.g
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Response to Intervention
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Response to Intervention
Josh Andrea

1  4  13 90

Vocabulary 
Tutoring: 

Tracking FormTracking Form
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Response to Intervention

Sample Strategies to Promote…Acquisition 
& Fl  i h M h F& Fluency with Math Facts

C C C  M th-Cover-Copy-Compare: Math
-Incremental Rehearsal
E li it Ti  D ill-Explicit Time Drill

-Self-Administered Folding-In Technique 
(SAFI)(SAFI)
-Reciprocal Peer Tutoring in Math 
C t tiComputation
-Problem Interspersal Technique
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Response to Intervention

Benefits of Automaticity of ‘Arithmetic Combinations’
(Gersten, Jordan, & Flojo, 2005)

• There is a strong correlation between poor retrieval of 
arithmetic combinations (‘math facts’) and global math arithmetic combinations ( math facts ) and global math 
delays

• Automatic recall of arithmetic combinations frees up • Automatic recall of arithmetic combinations frees up 
student ‘cognitive capacity’ to allow for understanding of 
higher-level problem-solvinghigher level problem solving

• By internalizing numbers as mental constructs, students 
can manipulate those numbers in their head  allowing for can manipulate those numbers in their head, allowing for 
the intuitive understanding of arithmetic properties…
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Source: Gersten, R., Jordan, N. C., & Flojo, J. R. (2005). Early identification and interventions for students with mathematics 
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Response to Intervention

Associative PropertyAssociative Property

• “within an expression containing two or more of 
th   i ti  t  i    th  the same associative operators in a row, the 
order of operations does not matter as long as 
th   f th  d  i  t h d”the sequence of the operands is not changed”

• Example:

–(2+3)+5=10
– 2+(3+5)=10
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Response to Intervention

Commutative PropertyCommutative Property

• “the ability to change the order of something 
ith t h i  th  d lt ”without changing the end result.”

• Example:

– 2+3+5=10
– 2+5+3=10
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Response to Intervention
How much is 3 + 8?: Strategies to Solve…

Least efficient strategy: Count out and group 3 objects; count out and Least efficient strategy: Count out and group 3 objects; count out and 
group 8 objects; count all objects:

+ =11+ 11

More efficient strategy: Begin at the number 3 and ‘count up’ 8 more 
di it  ( ft  i  fi  f  ti ) 3  8digits (often using fingers for counting): 3 + 8
M  ffi i   B i   h  b  8 (l  b ) d More efficient strategy: Begin at the number 8 (larger number) and 
‘count up’ 3 more digits: 8 + 3
Most efficient strategy: ‘3 + 8’ arithmetic combination is stored in 
memory and automatically retrieved: Answer = 11
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Response to Intervention

The Importance of Math-Fact FluencyThe Importance of Math Fact Fluency

• Math-fact mastery permits students to shift valuable • Math-fact mastery permits students to shift valuable 
cognitive capacity away from simple calculations toward 
higher-level problem-solving (Gersten, Jordan, & Flojo, g p g ( , , j ,
2005; National Mathematics Advisory Panel, 2008). 

• An important goal for schools is to ensure that students 
are proficient in math-facts by the end of grade 5 
(Kroesbergen & Van Luit, 2003) to better prepare them 
for the demanding middle-school math curriculum.
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Response to Intervention

Cover-Copy-Compare: Math Facts 
(A il bl   C f  P )

In this intervention to promote acquisition of 
(Available on Conference Page)

math facts, the student is given a sheet with the 
math facts with answers. The student looks at 
each math model, covers the model  briefly and 
copies it from memory, then compares the 
copied version to the original correct model 
(Skinner, McLaughlin & Logan, 1997).
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Response to Intervention

9 x 7 = 63 9 x 7 = 63

9 x 2 = 18
9 x 4 = 36

Cover-Copy-
Compare Math 

9 x 4  36

9 x 1 = 9
p

Fact Student 
Worksheet

9 x 9 = 81
9 x 6 = 54
9 x 3 = 27

9  5  459 x 5 = 45
9 x 10 = 90
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Response to Intervention

Explicit Time Drill
The teacher hands out a math-fact worksheet. Students 
are told that they will have 3 minutes to work on problems are told that they will have 3 minutes to work on problems 
on the sheet. The teacher starts the stop watch and tells 
the students to start work  At the end of the first minute  the students to start work. At the end of the first minute, 
the teacher ‘calls time’, stops the stopwatch, and tells the 
students to underline the last number written and to put students to underline the last number written and to put 
their pencils in the air. Then students are told to resume 
work and the teacher restarts the stopwatch  This process work and the teacher restarts the stopwatch. This process 
is repeated at the end of minutes 2 and 3. At the 
conclusion of the 3 minutes  the teacher collects the 
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conclusion of the 3 minutes, the teacher collects the 
student worksheets (Rhymer et al., 2002).
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Response to Intervention

Building Math-Fact Proficiency: Self-Administered Folding-In  
T h i  (SAFI)  27 31Technique (SAFI) pp. 27-31

The math-fact self-administered folding-in intervention The math-fact self-administered folding-in intervention 
(math-fact SAFI) trains students to take charge of their 
own intervention to acquire and develop fluency in q p y
math-facts. Using flash cards, the student reviews 
math-facts with immediate performance feedback, 
engages in repeated practice to correct errors, and 
records on a running log those math-facts that have 
been mastered  An additional advantage of this been mastered. An additional advantage of this 
intervention is that it has been shown to be effective 
with middle-school students.
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with middle school students.
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 
Prepare Materials. Prior to each tutoring session, the 
teacher prepares the following materials for the student:
M th f t fl h d Th  ti  ll ti  f th f t  t  • Math-fact flash cards. The entire collection of math-facts to 
be mastered are written onto flash-cards. One fact is 
written on each card  with the math fact appearing on the written on each card, with the math-fact appearing on the 
front and the correct answer appearing on the back. For 
example, multiplication math-facts for 0 through 10 would p , p g
require 121 flash cards to cover all possible number 
combinations for this fact-set. 

• Dry-Erase Board, Markers, and Eraser. The student uses 
the dry-erase board to record all answers in the session.
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Response to Intervention

Student Log: 
Mastered 

Math-FactsMath Facts
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Response to Intervention

Math Facts 
SAFI: Student 

ChecklistChecklist
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 
Prepare Materials. In preparation for this intervention, the 

teacher also meets with the student to:
i t  th  th f t  th  t d t l d  k  Th  • inventory those math-facts the student already knows. The 
teacher reviews all math-fact cards with the student. The 
teacher shows each card to the student for 3 seconds  If teacher shows each card to the student for 3 seconds. If 
the student responds correctly to the math-fact, the teacher 
sorts that card into the "known" stack. If the student 
answers incorrectly or hesitates for 3 seconds or longer, 
the teacher sorts the card into the "unknown" stack. The 
teacher then puts rubber bands around the "known" and 
"unknown" stacks for student use in the intervention.
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 

Intervention Steps. The student follows these self-check 
steps during this SAFI intervention:steps during this SAFI intervention:

1. Start with the daily stack of cards from the last 
session  Or create a new "daily stack" by taking 7 session. Or create a new daily stack  by taking 7 
cards from your weekly "known" stack and 3 cards 
from your weekly "unknown" stack and shuffling them.y y g

2. Take the first card from the top of the daily stack and 
place it flat on the table.p

3. Read the math-fact on the card and write the answer 
on the dry-erase board within 3 seconds.
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 

Intervention Steps. The student follows these self-check 
steps during this SAFI intervention:steps during this SAFI intervention:

4. Turn the card over and compare the answer that you 
wrote to the answer on the cardwrote to the answer on the card.

5. If your answer is correct, sort that card into a "daily 
known" pile  If your answer is incorrect  sort that card known  pile. If your answer is incorrect, sort that card 
into a "daily unknown" pile--then practice by writing the 
math-fact and correct answer on your dry-erase board y y
three times in a row.
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 

Intervention Steps. The student follows these self-check 
steps during this SAFI intervention:steps during this SAFI intervention:

6. Continue until you have answered all 10 daily cards. 
Then look at the daily "known" and "unknown" card Then look at the daily known  and unknown  card 
stacks. If all daily cards are in the "known" stack, draw 
a star in the bottom left corner of your dry-erase board.y y

7. Shuffle the 10 cards in the daily card deck.
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 

Intervention Steps. The student follows these self-check 
steps during this SAFI intervention:steps during this SAFI intervention:

8. Continue reviewing all 10 cards in the daily deck as 
explained until you have drawn three stars in the explained until you have drawn three stars in the 
bottom left corner of the dry-erase board. (That is, 
continue until you have answered all 10 cards without y
error in a single run-through and have accomplished 
this feat a total of three times in the session.)

9. When you have earned 3 stars, consider the entire 
daily stack to be "known" cards. So it's now time to 

d  h  d il  d k

www.interventioncentral.org

update the daily deck.
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 

Intervention Steps. The student follows these self-check 
steps during this SAFI intervention:steps during this SAFI intervention:

10. Take any 3 cards from your current daily 10-card deck 
and transfer them to the weekly "known" deck  Then  and transfer them to the weekly known  deck. Then, 
on the Student Log: Mastered Math-facts form, record 
the math-facts and current date for the 3 cards that 
you transfer. Congratulations! These now count as 
mastered math-facts!

11. Next, take 3 cards from the weekly "unknown" stack 
and add them to your current daily deck to bring it 
b k   10 d
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back up to 10 cards.
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Response to Intervention

Math-Fact Proficiency: Self-Administered Folding Technique 

Intervention Steps. The student follows these self-check 
steps during this SAFI intervention:steps during this SAFI intervention:

12. Begin reviewing the daily stack again in the same 
manner as before until your time runs outmanner as before until your time runs out.

13. Before ending the session, place rubber-bands around 
the weekly "known" and "unknown" decks and the the weekly known  and unknown  decks and the 
daily stack that you are currently working on. Also, be 
sure that your Student Log: Mastered Math-facts form y g
is up-to-date.
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Response to Intervention
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Response to Intervention

Peer Tutoring in Math 
Computation with Constant Computation with Constant 

Time Delay
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Response to Intervention

Peer Tutoring in Math Computation with Constant 
Ti  D l   32 37Time Delay pp. 32-37

• DESCRIPTION: This intervention employs students as reciprocal 
peer tutors to target acquisition of basic math facts (math 
computation) using constant time delay (Menesses &  Gresham, 
2009; Telecsan, Slaton, & Stevens, 1999).  Each tutoring 2009; Telecsan, Slaton, & Stevens, 1999).  Each tutoring 
‘session’ is brief and includes its own progress-monitoring 
component--making this a convenient and time-efficient math 
intervention for busy classrooms  intervention for busy classrooms. 
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Response to Intervention

Peer Tutoring in Math Computation with Constant 
Ti  D lTime Delay

MATERIALS:
Student Packet: A work folder is created for each tutor pair. The 

folder contains:

 10 math fact cards with equations written on the front and correct 
answer appearing on the back. NOTE: The set of cards is 
replenished and updated regularly as tutoring pairs master their 
math facts.

 Progress monitoring form for each student Progress-monitoring form for each student.
 Pencils.
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Response to Intervention
Peer Tutoring in Math Computation with Constant Time Delay

PREPARATION: To prepare for the tutoring program, the teacher 
selects students to participate and trains them to serve as tutors.

Select Student Participants. Students being considered for the 
reciprocal peer tutor program should at minimum meet these 

i i  (T l  Sl  & S  1999  M   &  criteria (Telecsan, Slaton, & Stevens, 1999, Menesses  &  
Gresham, 2009):

Is able and willing to follow directions; 
Shows generally appropriate classroom behavior;
Can attend to a lesson or learning activity for at least 20 

minutes.
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Response to Intervention
Peer Tutoring in Math Computation with Constant Time Delay
S l t St d t P ti i t  (C t ) St d t  b i  id d f  th  Select Student Participants (Cont.). Students being considered for the 

reciprocal peer tutor program should at minimum meet these criteria 
(Telecsan, Slaton, & Stevens, 1999, Menesses  &  Gresham, 2009):( )

 Is able to name all numbers from 0 to 18 (if tutoring in addition or 
subtraction math facts) and name all numbers from 0 to 81 (if tutoring in 
multiplication or division math facts)   multiplication or division math facts).  

• Can correctly read aloud a sampling of 10 math-facts (equation plus 
answer) that will be used in the tutoring sessions. (NOTE: The student ) g (
does not need to have memorized or otherwise mastered these math 
facts to participate—just be able to read them aloud from cards without 
errors)errors).

• [To document a deficit in math computation] When given a two-minute 
math computation probe to complete independently, computes fewer
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than 20 correct digits (Grades 1-3) or fewer than 40 correct digits 
(Grades 4 and up) (Deno & Mirkin, 1977).



Response to Intervention

Peer Tutoring in Math 
C t ti  T h  Computation: Teacher 

Nomination Form
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Response to Intervention
Peer Tutoring in Math Computation with Constant Time Delay
Tutoring Activity. Each tutoring ‘session’ last for 3 minutes. The tutor: 

– Presents Cards. The tutor presents each card to the tutee for 3 
seconds  seconds. 

– Provides Tutor Feedback. [When the tutee responds correctly] The 
tutor acknowledges the correct answer and presents the next card.

[When the tutee does not respond within 3 seconds or responds 
incorrectly] The tutor states the correct answer and has the tutee incorrectly] The tutor states the correct answer and has the tutee 
repeat the correct answer. The tutor then presents the next card. 

– Provides Praise. The tutor praises the tutee immediately following 
correct answers.

– Shuffles Cards. When the tutor and tutee have reviewed all of the 
math-fact carts  the tutor shuffles them before again presenting 
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math fact carts, the tutor shuffles them before again presenting 
cards.



Response to Intervention
Peer Tutoring in Math Computation with Constant Time Delay
Progress-Monitoring Activity. The tutor concludes each 3-minute tutoring 

session by assessing the number of math facts mastered by the tutee. 
The tutor follows this sequence:The tutor follows this sequence:
– Presents Cards. The tutor presents each card to the tutee for 3 

seconds.
– Remains Silent. The tutor does not provide performance feedback 

or praise to the tutee, or otherwise talk during the assessment 
phasephase.

– Sorts Cards. Based on the tutee’s responses, the tutor sorts the 
math-fact cards into ‘correct’ and ‘incorrect’ piles.

– Counts Cards and Records Totals. The tutor counts the number of 
cards in the ‘correct’ and ‘incorrect’ piles and records the totals on 
the tutee’s progress-monitoring chart
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the tutee s progress monitoring chart.



Response to Intervention
Peer Tutoring in Math Computation with Constant Time Delay

Tutoring Integrity Checks. As the student pairs complete the tutoring 
activities, the supervising adult monitors the integrity with which the 
intervention is carried out. At the conclusion of the tutoring session, the intervention is carried out. At the conclusion of the tutoring session, the 
adult gives feedback to the student pairs, praising successful 
implementation and providing corrective feedback to students as 
needed  NOTE:  Teachers can use the attached form Peer Tutoring in needed. NOTE:  Teachers can use the attached form Peer Tutoring in 
Math Computation with Constant Time Delay: Integrity Checklist to 
conduct integrity checks of the intervention and student progress-
monitoring components of the math peer tutoring.
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Response to Intervention

Peer Tutoring in 
Math 

Computation: 
Intervention Intervention 

Integrity Sheet:
(Part 1: (Part 1: 

Tutoring 
A ti it )Activity)
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Response to Intervention

Peer Tutoring in 
Math 

Computation: 
Intervention Intervention 

Integrity Sheet
(Part 2: (Part 2: 

Progress-
M it i )Monitoring)
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Response to Intervention

Peer Tutoring in 
Math Math 

Computation: 
Score SheetScore Sheet
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Response to Intervention

Math Computation: Problem Interspersal Technique
• The teacher first identifies the range of ‘challenging’ problem-types • The teacher first identifies the range of challenging  problem-types 

(number problems appropriately matched to the student’s current 
instructional level) that are to appear on the worksheet. 

• Then the teacher creates a series of ‘easy’ problems that the Then the teacher creates a series of easy  problems that the 
students can complete very quickly (e.g., adding or subtracting two 1-
digit numbers). The teacher next prepares a series of student math 
computation worksheets with ‘easy’ computation problems p y p p
interspersed at a fixed rate among the ‘challenging’ problems. 

• If the student is expected to complete the worksheet independently, 
‘challenging’ and ‘easy’ problems should be interspersed at a 1:1 
ratio (that is, every ‘challenging’ problem in the worksheet is preceded 
and/or followed by an ‘easy’ problem). 

• If the student is to have the problems read aloud and then asked to 
l  th  bl  t ll  d it  d  l  th   th  solve the problems mentally and write down only the answer, the 

items should appear on the worksheet at a ratio of 3 ‘challenging’ 
problems for every ‘easy’ one (that is, every 3 ‘challenging’ problems 
are preceded and/or followed by an ‘easy’ one)
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are preceded and/or followed by an easy  one).
Source: Hawkins, J., Skinner, C. H., & Oliver, R. (2005). The effects of task demands and additive interspersal ratios on fifth-
grade students’ mathematics accuracy. School Psychology Review, 34, 543-555..



Response to Intervention

Sample Strategy to Promote…Student Self-
M it iMonitoring
-Math Self-Correction Checklist
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Response to Intervention
Student Self-Monitoring: Customized Math Self-Correction 

Checklists pp  39 42Checklists pp. 39-42
DESCRIPTION: The teacher analyzes a particular 
student's pattern of errors commonly made when 
solving a math algorithm (on either computation or word 
problems) and develops a brief error self correction problems) and develops a brief error self-correction 
checklist unique to that student. The student then uses 
this checklist to self-monitor—and when necessary this checklist to self monitor and when necessary 
correct—his or her performance on math worksheets 
before turning them in.

Sources: Dunlap, L. K., & Dunlap, G. (1989). A self-monitoring package for teaching subtraction with regrouping to students 
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with learning disabilities. Journal of Applied Behavior Analysis, 229, 309-314.

Uberti, H. Z., Mastropieri, M. A., & Scruggs, T. E. (2004). Check it off: Individualizing a math algorithm for students with 
disabilities via self-monitoring checklists. Intervention in School and Clinic, 39(5), 269-275.



Response to Intervention

Sample Self Correction ChecklistSample Self-Correction Checklist
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Response to Intervention

1. Counting Board Game 
(‘N b  S ’)

Group Activity: Math 

(‘Number Sense’)
2. Strategic Counting Instruction
3. Classroom Vocabulary G oup ct ty at

Interventions
y

Tutoring
4. Cover-Copy-Compare: Math 

FactsAt your tables:
• Consider the math-intervention 

id  h d h

Facts
5. Incremental Rehearsal
6. Peer Tutoring in Math 

ideas shared here.
• Discuss how you might use one 

or more of these strategies in 

Computation With Constant 
Time Delay

7. Problem-Interspersalor more of these strategies in 
your classroom or school.

p
Technique

8. Customized Math Self-
Correction Checklists
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Correction Checklists



Response to Intervention

Web Sites With Interventions: Scientifically y
Based Research
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Response to Intervention

Intervention Central
http://www.interventioncentral.org

Intervention Central has a range 
of free academic and behavioral 
intervention ideas that span the intervention ideas that span the 
grade levels. 

New additions to the site include 
online applications to create 
customized academic and 
behavioral intervention plans.

The site also allows users to 
create free accounts and to save 
d t  t d ith IC t l

www.interventioncentral.org

documents created with IC tools.



Response to Intervention

Evidence-Based 
Intervention Network
http://ebi.missouri.edu/

Th  EBI N t k i    f  The EBI Network is a source for 
intervention scripts for academic 
and behavioral problems, along 
with videos modeling intervention with videos modeling intervention 
practices. 

Sponsored by the School Sponsored by the School 
Psychology Program at the 
University of Missouri, the site 
contains other intervention 
resources as well, including 
documents to help schools to 
better define the presenting 
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student problem(s) and match 
them to appropriate interventions.



Response to Intervention

Cognitive Strategy 
Instruction
http://cehs.unl.edu/csi/

Th  C iti  St t  I t ti  The Cognitive Strategy Instruction 
site was developed by the Special 
Education Department at the 
University of Nebraska Lincoln  University of Nebraska-Lincoln. 

The site specializes in cognitive 
strategies that students can learn strategies that students can learn 
to be more successful and 
independent in completing 
academic tasks.
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Response to Intervention

Math Screeners and Progress-Monitoring g g
Tools
Focus of Inquiry: What math Focus of Inquiry: What math 
school-wide screening and 
progress-monitoring tools are progress-monitoring tools are 
available and how is that 
information used in RTI?information used in RTI?
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Response to Intervention
Educational Decisions and Corresponding Types of 

AssessmentAssessment
• SCREENING/BENCHMARKING DECISIONS: Tier 1: Brief screenings 

to quickly indicate whether students in the general-education to quickly indicate whether students in the general education 
population are academically proficient or at risk.

• PROGRESS-MONITORING DECISIONS: At Tiers 1, 2, and 3, ongoing 
‘formative’ assessments to judge whether students on intervention are 
making adequate progress.

• INSTRUCTIONAL/DIAGNOSTIC DECISIONS: At any Tier  detailed • INSTRUCTIONAL/DIAGNOSTIC DECISIONS: At any Tier, detailed 
assessment to map out specific academic deficits , discover the root 
cause(s) of a student’s academic problem.

• OUTCOME DECISIONS: Summative assessment (e.g., state tests) to 
evaluate the effectiveness of a program.
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Source: Hosp, M. K., Hosp, J. L., & Howell, K. W. (2007). The ABCs of CBM: A practical guide to curriculum-based 
measurement. New York: Guilford Press.



Response to Intervention

Building-Wide Screening: Assessing All Students 
(Stewart & Silberglit  2008)(Stewart & Silberglit, 2008)

Screening data in basic academic skills are collected at least 3 Screening data in basic academic skills are collected at least 3 
times per year (fall, winter, spring) from all students.

• Schools should consider using ‘curriculum-linked’ measures Schools should consider using curriculum linked  measures 
such as Curriculum-Based Measurement that will show 
generalized student growth in response to learning.

• If possible, schools should consider avoiding ‘curriculum-
locked’ measures that are tied to a single commercial 
instructional program.
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Source: Stewart, L. H. & Silberglit, B. (2008). Best practices in developing academic local norms. In A. Thomas & J. Grimes 
(Eds.), Best practices in school psychology V (pp. 225-242). Bethesda, MD: National Association of School Psychologists.



Response to Intervention
Applications of Screening Data (Stewart & Silberglit, 2008)

Math screening data can be used to:Math screening data can be used to:
• Evaluate and improve the current core math instructional 

program: How well are our children learning?program: How well are our children learning?
• Allocate resources to classrooms, grades, and buildings where 

student academic needs are greatest: Where can we best put 
our scarce resources to help struggling students?

• Guide the creation of targeted Tier 2/3 (supplemental 
intervention) groups: What students need supplemental math intervention) groups: What students need supplemental math 
interventions—and what kinds of interventions do they need?

• Set academic goals for improvement for students on Tier 2 Set academic goals for improvement for students on Tier 2 
and Tier 3 interventions: Using local or research norms for 
math, what progress do we expect for students on 
i t ti ?
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intervention?
Source: Stewart, L. H. & Silberglit, B. (2008). Best practices in developing academic local norms. In A. Thomas & J. Grimes 
(Eds.), Best practices in school psychology V (pp. 225-242). Bethesda, MD: National Association of School Psychologists.



Response to Intervention
Clearinghouse for RTI Screening and Progress-

Monitoring ToolsMonitoring Tools
• The National Center on RTI (www.rti4success.org) 

maintains pages rating the technical adeq ac  of RTI maintains pages rating the technical adequacy of RTI 
screening and progress-monitoring tools.

• Schools should strongly consider selecting screening • Schools should strongly consider selecting screening 
tools that have national norms or benchmarks to help 
them to assess the academic-risk level of their students.them to assess the academic risk level of their students.
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Response to InterventionMethods of RTI Math 
Screening/Progress-

Description
g g

Monitoring

Early Math Fluency Kdg and Grade 1: One-minute 
measures of numberline: Quantity 
Discrimination, Missing Number, , g ,
Number Identification, Oral Counting 
Fluency

Math Computation Fluency Grades 1-8: Two-minute assessments 
of math computation skills.

Math Concepts & Applications Grades K-8: Mixed problems that map
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to the Math Focal Points from the 
NCTM.



Response to Intervention

Early Math Fluency: Measuring ‘Number Sense’Early Math Fluency: Measuring Number Sense
• Early Math Fluency measures track primary-

grade students’ acquisition of number sense grade students  acquisition of number sense 
(defined as mastery of internal number line)

0 1 2 3 4 5 6 7 8 9 10
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Response to Intervention
Early Math Fluency: Measuring ‘Number Sense’

Q tit  Di i i ti  [1 i t ]  Th  t d t i  i   • Quantity Discrimination [1 minute]: The student is given a 
worksheet with number pairs and, for each pair, identifies the 
larger of the two numbers  larger of the two numbers. 

p. 54

www.interventioncentral.org
Source: Chard, D. J., Clarke, B., Baker, S., Otterstedt, J., Braun, D., & Katz, R. (2005). Using measures of number sense to screen for 
difficulties in mathematics: Preliminary findings. Assessment for Effective Intervention, 30(3), 3-14.



Response to Intervention
Early Math Fluency: Measuring ‘Number Sense’

Mi i  N b  [1 i ]  Th  d  i  i   • Missing Number [1 minute]: The student is given a 
worksheet with 4-digit number series with one digit randomly 
left blank and  for each series  names the missing number  left blank and, for each series, names the missing number. 

p. 54

www.interventioncentral.org
Source: Chard, D. J., Clarke, B., Baker, S., Otterstedt, J., Braun, D., & Katz, R. (2005). Using measures of number sense to screen for 
difficulties in mathematics: Preliminary findings. Assessment for Effective Intervention, 30(3), 3-14.



Response to Intervention
Early Math Fluency: Measuring ‘Number Sense’
• Number Identification [1 minute]: The student is given a • Number Identification [1 minute]: The student is given a 

worksheet randomly generated numbers and reads off as 
many as possible within the time limit. many as possible within the time limit. 

p. 54

www.interventioncentral.org
Source: Chard, D. J., Clarke, B., Baker, S., Otterstedt, J., Braun, D., & Katz, R. (2005). Using measures of number sense to screen for 
difficulties in mathematics: Preliminary findings. Assessment for Effective Intervention, 30(3), 3-14.



Response to Intervention

Numberfly Early Math 
Fluency Generator
http://www.interventioncentral.org

Use this free online application to 
design and create Early Math design and create Early Math 
Fluency Probes, including:

•Quantity DiscriminationQuantity Discrimination
•Missing Number
•Number Identification
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Response to Intervention

Math Computation Fluency: Computation Speed 
d Aand Accuracy

Math Computation Fluency [2 minutes]: Math Computation Fluency [2 minutes]: 
• The student is given a worksheet of computation 

problems that either is a mix of different problem types problems that either is a mix of different problem-types 
(mixed-skill worksheet) or has problems all of the same 
type (single-skill worksheet).yp ( g )

• The student has two minutes to answer as many 
problems as possible.p p

• The computation probe is then scored, with the student 
getting ‘credit’ for every correct digit.
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Response to Intervention

Computation Fluency: Benefits of Automaticity of 
‘A ith ti  C bi ti ’‘Arithmetic Combinations’ (Gersten, Jordan, & Flojo, 2005)

• There is a strong correlation between poor retrieval of 
arithmetic combinations (‘math facts’) and global math arithmetic combinations ( math facts ) and global math 
delays

• Automatic recall of arithmetic combinations frees up • Automatic recall of arithmetic combinations frees up 
student ‘cognitive capacity’ to allow for understanding of 
higher-level problem-solvinghigher level problem solving

• By internalizing numbers as mental constructs, students 
can manipulate those numbers in their head  allowing for can manipulate those numbers in their head, allowing for 
the intuitive understanding of arithmetic properties, such 
as associative property and commutative property
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p p y p p y
Source: Gersten, R., Jordan, N. C., & Flojo, J. R. (2005). Early identification and interventions for students with mathematics 
difficulties. Journal of Learning Disabilities, 38, 293-304.



Response to Intervention

Math Computation Fluency p y
Generator
http://www.interventioncentral.org

Use this free online application to 
design and create curriculum-
based measurement Math 
Computation Probes, for the 
basic math operations, including:

Additi•Addition
•Subtraction
•Multiplication
•Division•Division

NOTE: See pp. 20-22 for a listing 
of math computation goals by 
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of math computation goals by 
grade level.



Response to Intervention

Math Computation Fluency: Computation Speed 
d Aand Accuracy

• Strength: Computation Fluency provides good • Strength: Computation Fluency provides good 
information about a student’s proficiency with math 
facts, a strong indicator of his or her ability to do mental facts, a strong indicator of his or her ability to do mental 
arithmetic.

• Drawback: Computation Fluency taps only a narrow set p y p y
of math competencies and is not a good ‘general 
outcome measure’ or predictor of more global math 
performance.
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Response to Intervention

Math Computation Fluency: Computation Speed 
d A  62and Accuracy p. 62
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Source:  Fuchs, L. S., & Fuchs, D. (n.d.). Using curriculum-based measurement for progress monitoring in math. National Center on 
Student Progress Monitoring. Retrieved from http://www.studentprogress.org



Response to Intervention

Math Computation Fluency: Computation Speed 
d A  62and Accuracy p. 62
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Source:  Burns, M. K., VanDerHeyden, A. M., & Jiban, C. L. (2006). Assessing the instructional level for mathematics: A comparison of 
methods. School Psychology Review, 35, 401-418.



Response to Intervention

Math Computation Fluency: Computation Speed 
d A  62and Accuracy p. 62

www.interventioncentral.org 172Source:  Deno, S. L., & Mirkin, P. K. (1977). Data-based program modification: A manual. Reston, VA: Council for Exceptional Children.



Response to Intervention

Math Concepts & Applicationsp pp
Math Concepts & Applications [www.easycbm.com 
online administration]: The student goes online to online administration]: The student goes online to 
complete a mixed-skills series of ‘concepts & 
applications’ in mathematics. pp

.
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Response to Intervention

EasyCBM.comen
t

[http://www.easycbm.com]: 

The student goes online to se
ss

me

complete a mixed-skills series 
of ‘concepts & applications’ in 
mathematics that were tic

 A
ss

developed using the Math Focal 
Points from the NCTM. The 
measures go up to grade 8ag

no
st

Probes are divided into 3 
categories::

na
l/D

ia

• Algebra Geometry &    
Measurement

• Data Analysisru
cti

on
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y
• Number Operations & Algebra

Ins
tr



Response to Intervention

EasyCBM.com
[http://www.easycbm.com]: 

ito
rin

g

This website provides two levels of 
support for the Concepts & 
Applications measures:

T h  V i  [f ]  A  s-M
on

• Teacher Version [free]: Any 
teacher can create a free account 
and use easycbm tools to monitor 
student progress on interventions  og

re
ss

student progress on interventions. 
NOTE: There are 16 items on the 
C&A Teacher Version probes.ing

/P
ro

• District Version [pay]: Allows 
schools to screen student 
populations 3 times per year. cre

en
i

www.interventioncentral.org

p p p y
NOTE: There are 45 items on the 
C&A District Version probes.

S



Response to Intervention
Using Research Math Norms to Estimate Risk: 

EasyCBM ExampleEasyCBM Example

• Low Risk: At or above the 20th percentile: Core instruction alone is 
ffi i t f  th  t d tsufficient for the student.

• Some Risk: 10th to 20th percentile: The student will benefit from 
supplemental intervention in the math area(s) assessed.pp ( )

• At Risk: Below 10th percentile : The student requires intensive 
intervention in the math area(s) assessed.
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Response to Intervention

Math Concepts & ApplicationsMath Concepts & Applications

• Strengths: Concepts & Applications measures sample • Strengths: Concepts & Applications measures sample 
a broad array of math skills and concepts. 

They also tap into a student’s conceptual knowledge of 
mathematics, not just procedural knowledge.

• Drawback: While Concepts & Applications measures 
sample a broader array of math skills and concepts, 
they do not provide deeper information about the 
student’s performance on any one skill  (Nor were they 
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student s performance on any one skill. (Nor were they 
designed to!)
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Response to Intervention

Creating a School-Wide RTI Math Screening 
Pl  R d tiPlan: Recommendations

1. Analyze your student demographics and academic 
f  d l t th (  th ) d i  performance and select math (or other) academic 

screeners matched to those demographics. 
2 C id  il ti    i  t l  (  t i l  2. Consider piloting  new screening tools (e.g., at single 

grade levels or in selected classrooms) before rolling out 
through all grade levels  through all grade levels. 

3. Ensure that any discussion about grade- or school- or 
district-wide adoption of RTI screening tools includes district wide adoption of RTI screening tools includes 
general education and special education input.
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Response to Intervention

Creating a School-Wide RTI Math Screening 
Pl  R d ti  (C t )Plan: Recommendations (Cont.)

4. When adopting a screening tool, inventory all formal 
t  d i i t d i   h l  Di  assessments administered in your school. Discuss 

whether any EXISTING assessments can be made 
optional or dropped whenever new screening tools are optional or dropped whenever new screening tools are 
being added.

5 If possible  use screening tools found by the National 5. If possible, use screening tools found by the National 
Center on RTI to have ‘technical adequacy’.
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Response to Intervention

Team Activity: Creating an RTI Math Screening Plan
• Review the recommendations just presented on school-wide j p

screening tools in math, including Early Math Fluency, Math 
Computation Fluency, and Concepts & Applications.

• If your school is currently using a set of math school-wide 
screeners, discuss how you might evaluate them to ensure 
th t th   d t  d t  dthat they are adequate and meet your needs.

• If your school does NOT yet have a set of school-wide 
screeners  discuss how you might begin to select and pilot screeners, discuss how you might begin to select and pilot 
these screeners. 

• Be prepared to share the main points of your discussion 
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• Be prepared to share the main points of your discussion 
with your partner table(s).
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