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This Presentation

Part 1: Review of RTI Framework

Part 2: Screening and Progress Monitoring

within RTI



Responsiveness-To-Intervention
G

o RTI Integrates assessment and intervention
within a multi-level prevention system to
Identify and reduce risk for academic failure.



Typical RTI Procedure

* Primary Prevention

e All children receive the universal, core
Instructional program.

e All children are tested once In the fall to
Identify students as potentially at-risk for
academic failure.

e The progress of potentially at-risk students
IS monitored for 6-8 weeks to (dis)confirm
risk and identify students for secondary
prevention.



Typical RTI Procedure

e Secondary Prevention

For at-risk students, a second level of prevention is
Implemented using standard research-validated tutoring
protocols.

Student progress iIs monitored throughout intervention,
and students are re-tested following intervention.

Growth/performance Is dichotomized as responsive or
unresponsive.

Students who respond well return to this primary
prevention, with ongoing progress monitoring.



Typical RTI Procedure

o Tertiary Prevention

— Those who do not respond receive a multidisciplinary
team evaluation and are identified for individualized
programming in special education.

— Tertiary prevention represents a reformed special
education where

» Individual student goals are set ambitiously.

» Ongoing progress monitoring is used in a formative and
recursive way to formulate individualized programs that are
effective.

» Ongoing progress monitoring is also used to identify when
students have met benchmarks that permit flexible return to
secondary or primary prevention (with progress monitoring so
re-entry to tertiary prevention occurs as needed), making special
education a flexible service.



Health Care Analogy

High blood pressure (HBP) can lead to heart attacks or strokes (like
academic failure can produce serious long-term negative
consequences).

At the annual check-up (primary prevention), HBP screening (like
annual fall screening for low reading or math scores).

If screening suggests HBP, then monitoring over 6-8 weeks occurs to
verify HBP (like PM to ([dis]confirm risk).

If HBP is verified, secondary prevention occurs with relatively
Inexpensive diuretics, which are effective for vast majority, and
monitoring continues (like small-group secondary preventive tutoring,
using a standard treatment protocol, with PM to index response).

For patients who fail to respond to secondary prevention (diuretics),
then tertiary prevention occurs—experimentation with more expensive
medications (e.g., ACE inhibitors, beta blockers), with ongoing
monitoring to determine which drug or combination of drugs is effective
(like individualized instructional programs inductively formulated with
progress monitoring).



Part 2:
Progress Monitoring:

An Essential Form of Assessment
within RTI

To screen students as at risk for failure.
To determine whether students respond.

For students who fail to respond, to build
Individualized instructional programs.



Progress Monitoring

e Teachers assess students’ academic
performance, using brief measures, on a
frequent basis

o CBM is the scientifically validated form
of progress monitoring.



Research Shows

CBM produces accurate, meaningful
Information about students’ academic levels
and their rates of improvement.

CBM is sensitive to student improvement.
CBM corresponds well with high-stakes tests.

When teachers use CBM to inform their
Instructional decisions, students achieve
better.



Most Progress Monitoring:
Mastery Measurement

CBM is NOT
Mastery Measurement



MASTERY MEASUREMENT
Tracks Mastery of Short-term
Instructional Objectives

To implement Mastery Measurement,
the teacher

o Determines the sequence of skills in an
Instructional hierarchy

o For each skill, develops a criterion-
referenced test



Hypothetical Fourth-Grade
Math Computation Curriculum

Multidigit addition with regrouping
Multidigit subtraction with regrouping
Multiplication facts, factors to 9

Multiply 2-digit numbers by a 1-digit number
Multiply 2-digit numbers by a 2-digit number
Division facts, divisors to 9

Divide 2-digit numbers by a 1-digit number
Divide 3-digit numbers by a 1-digit number
Add/subtract simple fractions, like denominators
10. Add/subtract whole number and mixed number
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Multidigit Addition Mastery Test

Adding

36521
+63758

53429
+ 63421

84525
+75632

67842
+53937

56382
t 94742

36422
+57529

34824
69426

57321
+46391

45321
+86274




Hypothetical Fourth-Grade
Math Computation Curriculum

1. Multidigit addition with regrouping

2. | Multidigit subtraction with regrouping

3. Multiplication facts, factors to 9

4. Multiply 2-digit numbers by a 1-digit number
5.  Multiply 2-digit numbers by a 2-digit number
6

7

8

9

Division facts, divisors to 9

Divide 2-digit numbers by a 1-digit number

Divide 3-digit numbers by a 1-digit number
Add/subtract simple fractions, like denominators

10. Add/subtract whole number and mixed number




Multidigit Subtraction Mastery Test

Subtracting

8455
- /56




Problems with
Mastery Measurement

Hierarchy of skills is logical, not empirical.

Performance on single-skill assessments can be
misleading.

Assessment does not reflect maintenance or
generalization.

Assessment Is designed by teachers or sold with
textbooks, with unknown reliability and validity.

SO THAT, the number of objectives mastered does
not relate well to performance on high-stakes tests.



CBM was designed to address
these problems.

An Example of CBM:
Math Computation



Hypothetical Fourth-Grade Math
Computation Curriculum

Multidigit addition with regrouping

Multidigit subtraction with regrouping
Multiplication facts, factors to 9

Multiply 2-digit numbers by a 1-digit number
Multiply 2-digit numbers by a 2-digit number
Division facts, divisors to 9

Divide 2-digit numbers by a 1-digit number
Divide 3-digit numbers by a 1-digit number
Add/subtract simple fractions, like denominators
Add/subtract whole number and mixed number




Sheet #1 Computation 4

* Each weekly
test
Incorporates
the same
problems
types, but
problems are
not the same
and are In a
different order.




Donald’s Progress in Digits Correct
Across the School Year

Donald Ross Computation 4

Sep | oct | Nov | Dec | uan | Feb | Mar | Apr | May




Name Date Test 4 Page 1

Column A Applications 4 Column B
@ ®)

Write the letter in each blank. Write a number in the blank.

On € pag € Of a (A) line segment bk = —— das
(B) line

3-page CBM
In math =
concepts and

356.17

ap p I I C at I O n S Which number is in the hundredths place? T P P B ,il Ly

0 10 20 30 40 50 60 70 80 90100

24 to t aI B) Number of Students
Solve the problem by estimating the sum or Use the bar graph to answer the questions.

difference to the nearest ten.
The P.T.A. will buy a Summit School

p r O b I e m S ) T-Shirt for each student who goes

Jeff wheels his wheelchair for 33 hours to summer school. Each shirt costs

a week at school and for 28 hours a week $4.00. How much money will the

in his neighborhood. About how many P.T.A. spend on these T shirts?

hours does Jeff spend each week wheeling

his wheelchair? How many students are planning to
travel during the summer?

ray

How many fewer students are planning
to go to summer school than planning
to stay home?

Write the number in each blank.

Q)

3 ten thousands, 6 hundreds, 8 ones To measure the distance of the bus
ride from school to your house you
would use

(A) meters

2 thousands, 8 hundreds, 4 tens, 6 ones .
(B) centimeters

(C) kilometers




Sampling performance on year-long

curriculum for each CBM

Avolds need to specify a skills hierarchy
Avoids single-skill tests
Automatically assesses maintenance/generalization

Permits standardized procedures for sampling the
curriculum, with known reliability and validity

SO THAT: CBM scores relate well to performance
on high-stakes tests
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CBM in RTI:
Primary Prevention

— CBM s used to screen all students in the class to
Identify those potentially at risk for poor
outcomes at the end of the year.

— For students identified as potentially at risk, CBM
IS administered weekly. CBM slope (weekly rate
of Improvement) is used to quantify response to
primary prevention. If slope is inadequate, then
student moves to secondary prevention.



Primary Prevention:

Screening for Possible Math Risk

Grade

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Grade 6

Computation Cut-Off Concepts & Applications Cut-Off
< 5 digits < 5 points

< 10 digits < 10 points

< 10 digits < 10 points

< 10 digits < 5 points

< 15 digits < 5 points

< 15 digits < 5 points

Note: These figures may change pending additional RTI research.



Primary Prevention;
Confirming Risk Status With PM

e At the end of 6 to 8 weeks, student risk status
IS confirmed or disconfirmed.

Grade Inadequate Inadequate Math
Math Concepts and
Computation Applications Slope
Slope
Kindergarten <0.20 <0.20
Grade 1 <0.25 <0.30
Grade 2 <0.20 <0.30
Grade 3 <0.20 <0.50
Grade 4 <0.50 <0.50
Grade 5 <0.50 <0.50
Grade 6 <0.50 <0.50

Note: These figures may change pending additional RTI research.



CBM in RTI:
Secondary Prevention

— CBM is administered weekly throughout tutoring.

— |If CBM slope and/or projected year-end level are
adequate, student returns to primary prevention,
but weekly CBM continues.

— |If CBM neither slope nor projected year-end level
IS Inadequate, then student moves to tertiary

prevention.



Secondary Prevention:
Determining Response in Math

Computation Concepts and Applications

Grade < Slope < End level < Slope < End level
Grade 1 <0.50 < 20 digits <0.40 < 20 points
Grade 2 <0.40 < 20 digits <0.40 < 20 points
Grade 3 <0.40 < 20 digits <0.70 < 20 points
Grade 4 <0.70 < 20 digits <0.70 < 20 points
Grade 5 <0.70 < 20 digits <0.70 < 20 points
Grade 6 <0.70 < 20 digits <0.70 < 20 points

Note: These figures may change pending additional RTI research.



CBM in RTI;
Tertiary Prevention

e Set ambitious goals

o Distinguish the intensity of secondary vs. tertiary prevention

— Tertiary prevention is reserved for students who fail to
respond to standard forms of instruction (i.e., validated,
standard tutoring protocols) and who therefore need a
nonstandard (individualized) form of instruction.

— Begin tertiary prevention with a validated protocol, but
Implement more frequently, and/or with longer sessions,
with smaller group size. Collect CBM weekly to
systematically experiment with instructional components,
which leads to an individually tailored protocol that
matches the student’s needs and ensures its effectiveness.

o Use flexible exit/re-entry decisions, based on student progress,
to rely on tertiary prevention as needed and to maximize time
IN primary/secondary prevention as possible.



Using CBM to Individually Tallor
the Tutoring Protocol

— CBM incoming level/slope is used to set goal.
— CBM is administered weekly.

— CBM slope iIs used to assess the effectiveness of varying
Instructional components for that student and to
Inductively formulate an effective, individualized
program.

— CBM slope is used to quantify response. On the basis of
slope, decisions are formulated about when to exit tertiary
prevention. Goal Is to return students to primary or
secondary prevention as soon as possible, but weekly
CBM continues so that re-entry to tertiary prevention
occurs as needed.



PM In Tertiary Prevention:
Designing Individualized
Programs

o Start with validated tutoring protocol
e Monitor progress

— When adequate, maintain program (with increasing goals,
as warranted).

— When inadequate, experiment with new instructional
component (maintain effective components; eliminate
Ineffective components).

o Apply decision rules to graphs to inductively design effective,
Individualized instructional programs:

— Based on 4 most recent consecutive scores
— Based on trend-line



Roberto’s Case Study

o Roberto developed sizeable math deficits in 15t and
2nd grades despite strong primary and secondary
prevention. In November of 3' grade, he entered
tertiary prevention.

o His special education teacher, Mrs. Hayes, set his
IEP goal as competent 2"d-grade performance at the
end of 3" grade.

— Rationale: The 2"-grade curriculum is transparently
connected to the 3"-grade mathematics curriculum, but
Includes easier problem types that create the platform for
learning the harder, third-grade problems.



Roberto’s Case Study: CBM

Mrs. Hayes used CBM to monitor Roberto’s
response to tertiary intervention.

Each CBM test systematically samples the 2"d-grade
math curriculum in the same way.

— Computation: 3 minutes to complete as many problems as
he can.

— Concepts/applications: 6 minutes to complete as many
problems as he can.

Each weekly CBM test is of equivalent difficulty.

The score on each week’s CBM test Is an indicator of
mathematics competence at 2" grade.



Computation 2 - Test 1




Name Date Test 1 Page 1

Column A Applications 2 Column B

@) How much money?
Counting by 2's, fill in the blanks.

32, 34, 36,

Write a number in each blank.

Of these numbers,
Baseball Games Won

346 332 798

is the smallest.
is the largest.

Number of Games

(©)

Wolves Rads Scouts

Look at this group of numbers.
Teams

1 2 3 4 5 ¢ 7 Write a number in each blank.

8 9 10 11 12 13 14 How many games did the Jets win?

How many more games did the
Jets win than the Rads?
15 16 17 18 19 20
How many fewer games did the
Write the sixteenth number. Wolves win than the Scouts?
Write the eleventh number.
Write the eighteenth number. (6)

Write the number in the blank.

5+ 11 = + 5




Name Date Test1 Page 2

Applications 2 Column D
(10)

Column C
Q)]

Counting by 3's, fill in the blanks. Write the number in the blank.

60, 63, 66, , —_+3=3+7

11
Number of Hours Bill Watches )
T.V.on School Days. Write the letter of the matching fraction

in each blank.
wonizy |D D D |
e D ™ 1

Wednesday

® 110

Each D means 2 hours
Write the number in each blank. © 15

How many hours does Bill (D) 1/4
watch T.V. on Tuesday?

How many more hours does Bill
watch T.V. on Thursday than on
Tuesday?

Write the time.

How many hours does Bill
watch T.V. on Tuesday and
Wednesday together?

Write + or - in the blank.




Name Date Test1 Page3

Column E Applications 2
(13)

Column F

How long is the screwdriver?
Write the answer in the blank.

Norris biked to the candy store and spen|
67¢ on candy. Lynn walked to the store
and spent 98¢. How much more did
Lynn spend on candy than Norris?

December
a7

Write the answer in the blank.

Jim found 6 empty coke cans
in the park. Sally found 11 empty
coke cans. How many empty coke
Write the letter in the blank. cans did Jim and Sally find?

The Christmas play falls on which
day of the week?

(A) Monday
(B) Friday (18)
(C) Wednesday Fill in the blanks.

618 =
(15)
Write + or - in the blank. hundreds




Roberto’s Case Study:
The Initial Program

When Mrs. Hayes assumed responsibility for
Roberto’s math tertiary intervention, she
decided to begin with the validated math
protocol Pirate Math.

30 minutes per session, 3 times per week, 1:1



Roberto’s Case Study:
IEP Goal Setting

Mrs. Hayes collected 3 data points to calculate baseline.

Then she set Roberto’s year-end goal for to require a weekly
Increase of .5 digits for computation and .6 points for
concepts/applications (CBM norms).

She drew the resulting year-end goals (25 weeks later) onto
Roberto’s graphs.

She connected Roberto’s baseline scores with the year-end
goals to show the goal lines (desired weekly rates of
Improvement).



Michael T. Applications 3

Sep Oct Nov Dec Jan Feb | Mar Apr

Wait. Not enough scores for decision.
You need at least 8 scoresto make a decision.

-1
[T
i
[T EEE




Roberto’s Case Study:
How Did Roberto Do?

o Ten weeks later, after implementing Pirate Math,
Mrs. Hayes drew lines of best fit through Roberto’s
actual CBM scores and compared these trend lines to
the goal lines.

o The CBM data showed that Pirate Math, with its
focus on counting-up strategies for number
combinations and with its instruction and ongoing
review on double-digit addition and subtraction, was
producing strong growth for Roberto.

o Roberto’s actual rate of improvement (solid diagonal
line) was steeper than the goal line (broken diagonal
line). She increased the CBM computation and
continued weekly progress monitoring.



Roberto

OK!l Raise the goal.

Computation 2

The 4 most recent scores are above the goal line.

(11111 B B B (T T
O] CION B (T EH
N o O
(111 = (11 EEH B EEH e
FEEH (111 I EEH I EEE 1T
C1EH 0 CI0m

HEHER
BEERR
CICIO000C]
EEH B N EEHES
B HEE
(DT BB N




Roberto’s Case Study:
How Did Roberto Do?

o But Roberto was less unresponsive to Pirate
Math’s word-problem instruction.

o His actual rate of improvement (solid diagonal
line) was dramatically less steep than the goal
line (broken diagonal line), indicating that
Roberto was growing slower than hoped and
was unlikely to achieve his year-end goal.



Roberto’s Case Study:
Individualizing the Program

o Mrs. Hayes modified the Pirate Math protocol.

o She considered Roberto’s performance during
tutoring and reviewed his performance on the CBM

concepts/applications story problems.

o She determined Roberto was having difficulty
differentiating problem types when

— Irrelevant information was included in problems

— Missing information In story problems occurred
anywhere but the final position in the number

sentence.



Roberto’s Case Study:
Individualizing the Program

o Mrs. Hayes revised Pirate math by
— Adding instruction on mixed problem types
— Lengthening the problem-type sorting activity
— Add instructional time on irrelevant information

— Adding instructional time on deriving number
sentences when the missing information is in the
first or second slot of the equation.

o This revision in the tutoring protocol Is signified on
Roberto’s CBM concepts/applications graph with the
solid vertical line.



Roberto Applications 2

OK!! Raise the goal.

Student's rate of progress exceeds the goal line

HOMEDNEE HEl H
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Roberto’s Case Study:
Individualizing the Program

o As she implemented this revision, Mrs. Hayes
continued to monitor Roberto’s
responsiveness using weekly CBM
concepts/applications tests.

o Roberto’s learning, as shown in the new trend
line Improved and was now steeper than the
goal line Mrs. Hayes had set for Roberto. Mrs.
Hayes then increased Roberto’s goal.



Roberto Applications 2

OK!! Raise the goal.

Student's rate of progress exceeds the goal line

HOMEDNEE HEl H
MMNONODONOOO000 EB00EE B
MNEEONONERON00  EEEH K B
MNONODONER 000N 0007 B8O O
O MM 0] [0 D00 O 0
0 ODNO0O0 0000 [0 [ 00 0 0
MMOJMMODONONO0  [OC] D000 0
MO0 ONOOOD 0000 BB 00 [0 EHEH B
MOMMOACme [HEEEEE




Roberto’s Case Study:
Individualizing the Program

Teachers use CBM In this formative, inductive,
and recursive way to design individualized
Instructional programs that are effective for

Individual students and improve student
outcomes.



Exiting Tertiary Prevention (with
ongoing PM to return to tertiary
prevention as needed)

o CBM is also used to quantify response.

e On the basis of level and slope, decisions are
formulated about when to exit tertiary prevention.

o Students return to primary or secondary prevention
as soon as possible, but weekly CBM continues so
that students return to tertiary prevention as
frequently and for as long as needed to ensure strong
outcomes.



Tertiary Prevention:
Determining Response in Math

Computation Concepts and Applications

Grade |>Slope| >End level > Slope > End level
Grade 1 >0.50 | > 20 digits >0.40 > 20 points
Grade 2 >0.40 | > 20 digits >0.40 > 20 points
Grade 3 >0.40 | > 20 digits >0.70 > 20 points
Grade 4 >0.70 | > 20 digits >0.70 > 20 points
Grade 5 >0.70 | > 20 digits >0.70 > 20 points
Grade 6 >0.70 | > 20 digits >0.70 > 20 points

Note: These figures may change pending additional RTI research.




RTI as Special Education Reform

e Set ambitious goals

e Distinguish the intensity of secondary vs. tertiary prevention

— Tertiary prevention is reserved for students who fail to
respond to standard forms of instruction (i.e., validated,
standard tutoring protocols) and who therefore need a
nonstandard (individualized) form of instruction

— Begin tertiary prevention with a validated protocol, but
Implement more frequently, with longer sessions, or with
smaller group size. Use CBM weekly to systematically
experiment with instructional components and
Individually tailor the tutoring protocol to match the
student’s needs and ensure its effectiveness.

o Use flexible exit/re-entry decisions, based on student progress,
to rely on tertiary prevention as needed and to maximize time
In primary/secondary prevention as possible.



For Additional Information

Contact:

Flora Murray
flora.murray@vanderbilt.edu

Vanderbilt University
228 Peabody College
Department of Special Education
Nashville, TN 37203
(615) 343-4782
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