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Abstract

Curriculum-based measurement (CBM) is an approach to measuring student academic growth and evaluating the effective-
ness of instruction (Deno, Exceptional Children, 52,219-232, 1985) that was developed, in part, based on characteristics of
applied behavior analysis. Learning to administer and use CBM data is commonly part of teacher preparation programs, but
less common in behavior analysis graduate programs (Schreck et al. Behavioral Interventions, 31, 355-376, 2016; Schreck
& Mazur, Behavioral Interventions, 23, 201-212, 2008). This article describes a sequence of steps that educational teams
can follow to use CBM within the multi-tiered system of support (MTSS) framework. These steps include (1) selecting a
CBM publisher and gathering materials; (2) practicing administering and scoring CBM; (3) administering, scoring, and
comparing student scores to grade-level benchmarks; (4) using CBM data to write ambitious and realistic IEP goals; and
(5) using data-based individualization. Each step is described and includes a description of a case study that is based on our
experiences working with pre-service teacher candidates, and special education and behavior analysis graduate students in
K-12 and after-school instructional programs.
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Public education

Behavior analysts have long worked in educational settings
(Shepley & Grisham-Brown, 2019; Heward, 2005) and
since the development of the BCBA certification, schools
are increasingly seeking behavior analysts that are board
certified (i.e., BCBAs). Currently, 12.19% of BCBAs report
working in education (BACB, n.d.). Changes in federal
policies have created increased opportunities for behav-
ior analysis and therefore BCBAs to be incorporated into
schools. The Individuals with Disabilities Education Act
Amendments of 1997 (IDEA) states that functional behavior
assessment (FBA) must be conducted for students with dis-
abilities that engage in challenging behavior. Additionally,
public schools are implementing positive behavior interven-
tions and support (PBIS) systems as part of their response to
intervention (RtI) or multi-tiered systems of support (MTSS)
(Horner & Sugai, 2015; Putnam & Kincaid, 2015). Despite
these positive steps, behavior analysts still struggle to find
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meaningful traction in public schools (Layden, 2022). For
example, although IDEA mandates that FBAs are completed
for students who engage in challenging behavior, it did not
state who should complete them or provide guidance on how
they should be completed. Although there is an extensive
literature base on how to apply behavioral interventions in
schools, there needs to be more literature on how behavior
analysts are supported and function in this unique environ-
ment (Layden, 2022). In addition to supporting decreasing
unwanted behaviors, school-based BCBAs can play essen-
tial roles in supporting students' academic achievement.
The IDEA 2004 mandates that teachers use "research-based
interventions, curriculum, and practices" (p. 2787). There-
fore, it is important that behavior analysts working in schools
are well-versed in reliable and valid academic assessments,
curricula, and instructional strategies. Although this infor-
mation is covered in initial or advanced special education
programs, it is less common in graduate-level behavior anal-
ysis coursework (Schreck et al., 2016; Schreck & Mazur,
2008; Vladescu et al., 2022). To highlight this limitation in
preparation, the BCBA 5 edition task list identifies nine
skills related to behavior assessment. Preference assessment
and functional analysis are specifically listed but academic
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assessment is not. A commonly used academic assessment
used within the MTSS framework is curriculum-based meas-
urement (CBM). CBM was developed by Deno and Mirkin
(1977) at the Minnesota Institute for Research and Learn-
ing Disabilities. They were developing an intervention pro-
cess called data-based program and modifications (DBPM),
which was a package of procedures for establishing goals,
planning interventions (with a heavy emphasis on collabo-
ration and consultation), and progress monitoring. In their
program, Deno and Mirkin outlined a variety of ways in
which special education teachers could use progress moni-
toring data to make informed educational decisions for their
students (Deno, 2003a, b). During their research, it became
clear that an assessment system that was built on common
principles and that used standardized procedures and rules
was needed. This type of system existed in applied behavior
analysis (ABA) in areas such as classroom management and
social behavior but did not exist for academic content (Hosp
et al., 2016). CBM procedures were based, in part, on the
characteristics of ABA (Deno, 2003a, b). For example, all
CBM procedures involve the direct observation of behav-
ior and use the single-case analytical procedures of ABA.
Additionally, each time CBM is administered, students’ data
are graphed, and educators use systematical rules to inform
instruction, which is referred to as data-based individualiza-
tion (DBI; National Center on Intensive Intervention [NCII],
2013).

Data-based individualization is a systematic method of
using assessment data to determine when and how to inten-
sify intervention in reading, mathematics, and behavior. The
method relies on the systemic and frequent collection and
analysis of student-level data, modification of intervention
components when those data indicate inadequate progress
and teachers using their experience and judgment to indi-
vidualize intervention. Using research-based curricula with
high fidelity is critical within DBI. The DBI process begins
when a team of educators decides that a student needs a
more intensive and individualized intervention. The team
uses ongoing progress monitoring data, most commonly
CBM, and diagnostic assessment data (e.g., error analysis
or functional behavior assessment) to assess the student’s
response to intervention and determine when adjustments
are needed. Readers will quickly see the commonalities
between the methodologies used by educational teams
implementing DBI and those used by BCBAs implement-
ing and evaluating ABA intervention.

After nearly 50 years of extensive research, CBM is used
across content areas including literacy, spelling, mathemat-
ics, and written expression in general and special educa-
tion. Stecker et al. (2005) found that students of teachers
who adapted instruction based on CBM data showed greater
growth across academic areas (e.g., reading, mathematics,
spelling) compared to students of teachers who did not

engage in data-based decision-making and that students
who completed CBM were more aware of their academic
performance.

The purpose of this article is to provide a tutorial on how
school-based BCBAs can use CBM and DBI within the
MTSS framework when collaborating with school teams.
The steps include (1) selecting a CBM publisher and gath-
ering materials, (2) practicing administering and scoring
CBM; (3) administering, scoring, and comparing student
scores to benchmarks; (4) using CBM data to write ambi-
tious and realistic IEP goals; and (5) using data-based indi-
vidualization. Included in each step is a description of a
case study that is based on our experiences working with
pre-service teacher candidates and special education and
behavior analysis graduate students in K-12 and after-school
instructional programs.

The BACB® requires that BCBAs practice within their
scope of competence (i.e., skillset) and scope of practice
(i.e., job responsibilities), therefore the information pre-
sented in the current manuscript should be viewed as intro-
ductory. Interested readers are encouraged to seek profes-
sional development opportunities that provide high-quality
training in CBM and DBI.

Curriculum-Based Measurement
within MTSS

When used within the MTSS framework, CBM data can
serve four functions: (1) universal screener; (2) progress
monitoring; (3) diagnostic; and (4) outcome. Table 1
outlines the four functions of CBM data across the three
tiers of MTSS. Within Tier 1, CBM is used as a universal
screener and is administered to all students at three-time
points across the academic year (i.e., beginning, middle, and
end). When used as a universal screener, educators com-
pare each student’s CBM score to grade-level benchmarks
which allows educational teams to determine which students
are performing adequately and which students are at risk
for future learning failure and need more intensive or sup-
plemental intervention (e.g., Tier 2). Teachers can also use
CBM universal screening data to determine small groups
for instruction and to determine an appropriate placement
within curricula.

Curriculum-based measurement data can be used to pro-
gress monitor within each tier of MTSS to evaluate if the
instruction is effective and that students are making adequate
progress towards important goals. The frequency at which
CBM will be administered to students depends on which tier
of support they are receiving. For example, students receiv-
ing Tier 2 or 3 intervention and support should be progress
monitored at least once a week on instructional-level mate-
rial and at least once per month on grade-level materials if
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Table 1 Functions of CBM Data within the MTSS Framework
Function Description MTSS
T1 T2 T3
Universal Screening To determine which students are academically on track and which students are at risk for academic failure X
Progress Monitoring To determine if the current intervention is resulting in adequate student progress or if the intervention X X
needs to be modified (e.g., intensified)
Diagnostic To develop an individualized instructional plan for a student who is not making adequate progress in X X
response to intensive intervention
Outcome To determine and document the effectiveness of an educational program X X X

different from the instructional level (Hosp et al., 2016).
These data allow the interventionalist to determine if a stu-
dent is benefiting from the instruction and if the intervention
is helping the majority of students who are receiving it.

When used as a diagnostic, CBM data are used to develop
an individualized instructional plan for students when pro-
gress monitoring shows that various educational support has
not worked. Interventionalists can use CBM data as a diag-
nostic to determine what and how a student should be taught
and allows for the selection of individualized expectations
and teaching approaches. In most instances, CBM will be
used as a diagnostic for students receiving special education
services to develop their academic individualized education
plan (IEP) annual goals (Bailey & Weingarten, 2019).

Lastly, CBM data can be used as an outcome measure to
determine and document the effectiveness of an education
program. For example, an elementary school may imple-
ment an after-school reading program and use CBM data to
determine the rate of improvement for student who partici-
pated in the program. These data could be used to determine
if the program benefited certain groups of students and if
additional funding and resources should be allocated to the
program.

Table 2 provides a task analysis of how to plan, admin-
ister, and use CBM within an educational setting. The
task analysis comprises five broad steps; steps 1 through 3
include using CBM data as a universal screener and to pro-
gress monitor. The remaining steps outline how to use CBM
data for students receiving special education services or rare

Table 2 Task Analysis of Using CBM within MTSS

# Step

Select a CBM publisher and gather materials
Practice administering and scoring CBM

Administer, score, and compare student scores to grade-level
benchmarks

Use CBM data to write ambitious and realistic IEP goals

5 Use data-based individualization

cases when progress monitoring shows that various educa-
tional supports have not worked. Each step is explained,
and a case study is provided as an example of how school
professionals, including general education teachers, school
psychologists, BCBAs, and special education teachers can
work together to use CBM to improve academic outcomes
for students.

Step 1: Select a CBM Publisher and Gather CBM
Materials

Figure 1 provides information for CBM measures across lit-
eracy, spelling, mathematics, and written expression. There
is a short description of each measure, the grade(s) each
measure is administered, the length of time it takes for the
student to complete the measure, how the measure is admin-
istered (i.e., individually or whole-group), and the scores
that are calculated on each measure. Several skills can be
assessed within a content area. For example, when meas-
uring a student’s literacy skills, the specific measures that
should be used depends on the student’s grade and perhaps,
more importantly, their skill level.

The first step when using CBM is to identify what pub-
lisher you will use and decide if you will use an online
administering system or paper-and-pencil. Over the years,
several web-based CBM programs have been developed.
Goos and colleagues (2012) provide a guide to selecting
web-based CBM for the classroom. Popular web-based CBM
platforms include AIMSweb® Plus, Acadience® Learning,
Renaissance® STAR CBM, mCLASS®, and FastBridges.
A web-based CBM program includes the assessment mate-
rials (e.g., reading passages, word lists, story starters) that
are presented to the student on a computer or tablet. School
teams can score CBM measures within the online platform
and the program calculates students’ scores. Educators can
create a class roster in the program and can review aggregate
and student-level data. The cost of these programs varies and
is typically billed per student, per year. Some schools may
not have or be willing to allocate funds to purchasing online
CBM systems. To our knowledge, there are five publishers
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Curriculum Based Measures Across Content Areas

Students have 1 m to think about they will
work and 3 m to write the story

Length of
Skill Grades Assessment Measures Description Administration Measurement of Scores
(min)
Early Literacy
Assessor points to pictures (e.g., a duck) and
Onset Sounds K 1 Phonological awareness asks the student to say the initial sounds of Individually Rate and accuracy of correct phonemes
the word (e.g., /d/)
K- Assessor says a word (e.g., "boat") and the
Phoneme Segmenting beginning of 1 Phonemic awareness ~ student says all the phonemes in the word Individually Rate and accuracy of correct phonemes
1 (e.g., student says /b/ /oa/ /t/)
Student is given a worksheet with uppercase
Letter Naming K-1 1 Used as arisk indicator and lowercase letters and asked to read as Individually Rate and accuracy of correct letters
for reading because it many as possible
measures automatici is gi i
Letter Sounds K-1 1 'y Student s given a worksheet with letters and Individually Rate and accuracy of correct letter sounds
asked to say the sound of each letter
Student is given a worksheet of nonsense
words (i.e., made-up words that can be
i #(1) Rate and f t sounds
sounded out) and asked to read the whole ((hln;nee:]; accuracy ot correct sounds
Nonsense Words K-1 1 Decoding Skill word. If they are unable to do so, they are Individually P
. (2) Rate and accuracy of correct words
asked to sound it out. Nonsense words are read (whole words read)
used to eliminate the chance that students have
memorized words
Reading
Words Identification K-1 1 Reading common words Studentis given a worksheet qfwords and Individually Rate and accuracy of correct words read
asked to read as many as possible
*Ora? Passage Reading / Oral ~ Middle of 1 - | Reading a connected Stude.m is given a passage and as.ked to read Individually Rate and accuracy of words read correctly
Reading Fluency 12 text as quickly and accurately as possible
Overall reading and Student is given a reading.passage with at
. least 42 deleted words (with three replacement ..
Maze 3-12 1 correlated with Individually or Whole-Group Rate and accuracy correct words restored
. words) and asked to read the passage and
comprehension . . ..
circle or underline the missing word
Early Numeracy
Oral Counting K-1 1 Student is asked to count aloud from 1 Individually Rate and accuracy of numerals
. Student is given a worksheet with 100 dots L
- Numb
Touch Counting K-1 1 umber sense and asked to count the dots across the page Individually Rate and accuracy of numerals
Student is given a worksheet with two digit
Number Identification K-1 1 numerals and asked to read as many as Individually Rate and accuracy of correct numerals read
possible
Number sense and  Student is given a worksheet that contains
ity Discriminati K-1 1 prerequisite skill for ~ rows of numbers that are presented together Individuall Rate and £ ¢ I read
Quantity Discrimination - computation and and students are asked to identify which ndividually ate and accuracy of correct numeral rea
problem solving number is bigger
. . Student is given a worksheet and asked to
Foundational algebraic identify the missing number from a pattern of
Missing Number K-1 1 skill, number sense, and Y R g. . P . Individually Rate and accuracy of correct numeral said
A four numbers in which one is replaced with a
ordinality
blank
Computation (M-COMP)
Automatici ith Student is given a worksheet that includes
U "“Ta c.1 ty wi . computation problems aligned with grade- #(1) Rate and accuracy of correct digits in
computation is required .
C tati 1-6 2.8 to facilitat bl level curriculum (e.g., 1st grade students are Individuall Whole-G answer
omputation ) wem © ,aCI Hae pm. em given 1-digit addition and subtraction); ndividually or Whole-troup (2) Rate and accuracy of total problems
solving and application S .
K ... worksheets contain single or multiple solved
of math reasoning skills .
operations
Concepts and Applications (M-CAP)
Student is given a worksheet containing grade-
. level curricula questions (e.g., student is given
Measurement, time, a graph of temperature over a week and asked Rate and accuracy of correct problems
Concepts and Application 2-6 8§-10m graphs interpretation erép P Individually or Whole-Group 4 P
. the highest temperature recorded) and asked solved
and other math skills
to solve each problem. Can be presented as
multi-choice questions or fill in the blank.
‘Written Expression
(1) Total words written (TWW): Number
of words written
(2) Words spelled correctly (WSC):
Student is given a short sentence and asked to Number of words spelled correctly
" . " . ite a st bout what h; t. L #(3) C t writi CWS):
Writing Expression K- 12 4 Writing skills write a story about what happens nex Individually or Whole-Group (3) Correct writing sequences ( )

two adjacent, correctly spelled words that
are acceptable within the context of the
written phrase and takes into account
punctuation, syntax, semantics, spelling
and capitalization.

# Indicates the more sensitive measure of progress and should be used for students who are below benchmark.

Fig. 1 Curriculum-Based Measures Across Content Areas
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that have made their CBM materials available online at no
cost which are listed in Table 3. Other materials that are
needed to administer CBM are the publisher’s administra-
tion manual and scoring procedures, a timer, clipboard, and
pencils.

Once a teacher or team has decided which publisher to
use, they will need to spend time reviewing the materials.
Although the general steps of administering and scoring
CBM are the same across publishers, there are variations.
To ensure assessment fidelity and accurate and reliable data
collection, educational teams need to carefully review the
publisher’s administration guidelines and scoring proce-
dures, and use the publisher’s grade-level benchmarks.

Case Example

Mr. Hawkins is a Ist-year teacher at an urban elementary
school. The school has been through three principals in the
past 5 years. The new principal has not yet decided what
academic assessment and curricula will be purchased. Mr.
Hawkins decided to use DIBELS® CBM materials for
literacy assessment and Acadience® math CBM materi-
als because he learned how to use these during his teacher
preparation program and feels confident administrating and
scoring. He downloads DIBELS® materials from their web-
site including the Administration and Scoring Guide and
the first-grade Benchmark Materials and Scoring Booklets.
There are five literacy measures included in the universal
screener for first grade including letter naming fluency
(LNF), phoneme segmenting fluency (PSF), nonsense word
fluency (NWF), word reading fluency (WRF), and oral read-
ing fluency (ORF) (see Fig. 1 for a detailed description of
each measure). To gather math CBM materials, Mr. Hawk-
ins visits the Acadience® website and downloads the first-
grade scoring booklet and student materials. The universal
screener for first grade includes number identification, next
number fluency, advanced quantity discrimination, missing
number fluency, and computation. He plans to administer
these measures using paper-and-pencil during the first two
weeks of school and has recruited the help of the school
psychologist and BCBA to practice, administer, score, and
use the data to make instructional decisions.

Table 3 Free CBM materials available online

Publisher Content
Literacy Math Writing
Acadience Learning® X X
Dynamic Indicators of Basic Early x
Literacy Skills (DIBELS®)
EasyCBM.com X X X
Intervention Central X X X

Step 2: Practice Administration and Scoring

As mentioned, CBM is a standardized assessment system
and data will be used to make important decisions (e.g.,
identifying students who need intensive support, writing
IEP goals, and determining if interventions are effective)
therefore it is important that measures are implemented with
fidelity and data are reliable. Individuals administering CBM
should practice and wait to implement it with students until
they have high fidelity and reliability. Educational teams
should review their publisher’s manual for fidelity checklists.
These fidelity forms can be used to determine when some-
one can start administering CBM to students and to conduct
fidelity checks throughout the school year. Behavior analysts
can play an integral role in helping team members imple-
ment CBM with fidelity and collect reliable data. As part of
their training program, BCBAs learn to implement effective
training procedures for service delivery personnel includ-
ing behavioral skills training (BST) and using performance
feedback to increase assessment and intervention fidelity. In
our experience, general and even special education teachers
have limited or no experience with fidelity or interobserver
agreement creating an opportunity for BCBAs to use their
expertise within a collaborative team.

Case Example

Mr. Hawkins was trained to implement literacy CBM in his
teacher preparation program, but it has been a while since
he has done so. He meets with the BCBA to practice admin-
istrating and scoring the different measures. Mr. Hawkins
and the BCBA review the DIBELS® 8" Edition Administra-
tion and Scoring Guide and find fidelity checklists for each
first-grade measure in the appendices. Mr. Hawkins and the
BCBA complete several role-playing activities and provide
each other feedback. The BCBA observes that Mr. Hawk-
ins does not implement behavior management strategies to
obtain the “student’s” attention prior to reading the stand-
ardized instructions. They both have a difficult time remem-
bering the specific prompting procedures that are provided
on each measure, therefore they create laminated “cheat
sheets” for each measure for quick reference. Additionally,
they discuss that they will need to provide students feedback
or praise when the student finishes, so they decide to modify
the fidelity checklists to fit their needs. Figure 2 is the Oral
Reading Fluency (ORF) fidelity checklist they created. It is
based on the checklist provided in the DIBELS® materials,
but they added steps 1 and 10 and provided details within
each step for quick reference. They repeated this process
with the other first-grade measures. Once they both scored
90% fidelity on a specific measure, they started administer-
ing the measure to students. They continued to observe each
other and take fidelity data until they both scored 90% across
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three students. When they started administering measures
to students, they encountered several scoring questions.
They decided to print the scoring manual and housed it in a
binder. They flagged and earmarked pages for quick refer-
ence. There were some instances in which the manual didn’t
answer their questions. They started a Google document of
these instances and determined how they would handle these
instances across all students.

Step 3: Administer, Score, and Compare Scores
to Grade-Level Benchmarks

Once an individual can accurately implement and score
CBM measures, it is time to administer to students. The
administration column in Fig. 1 denotes how each measure

Fig.2 Adapted Oral Read-
ing Fluency [ORF] Fidelity
Checklist

is presented to students, individually or whole-group. Once
a student’s score is determined, it is compared to the grade-
level benchmarks. Although similar, each publisher's bench-
mark data differs. For example, DIBELS® presents ranges
for each time point (i.e., beginning, middle, and end of the
academic school year) and separates ranges into four groups
that indicate if a student is at risk for academic failure. The
four groups are (1) students whose scores are within the red
range, indicating they need intensive support and are at risk
for academic failure; (2) students whose scores are within
the yellow range, indicating they need strategic support and
have some risk of academic failure; (3) students whose scores
are within the green range, indicating the Tier 1 curriculum
and instruction is appropriate and are at minimal risk of aca-
demic failure; and (4) students whose scores are within the

Oral Reading Fluency [ORF] Fidelity Checklist
Adapted from DIBELS® 8" Edition Administration and Scoring Guide

Teacher

Student

Date Form #

Step

Needs

Practice Notes

Pass

1. Antecedent behavior management

strategies are used to obtain students’
attention prior to starting the
assessment [or student's behavior plan
is correctly implemented]

Holds clipboard and timer so the
student cannot see

Places student copy in front of student

Reads standardized directions
verbatim

Starts timer when the student says
the first word

Follows along and marks scoring
booklet as student reads

Administers correct prompts when
student hesitates for 3 seconds [gives
correct word]

Applies the discontinue rule correctly
and when appropriate [i.e., when
student does not read any words correctly
within the first line]

Says “Stop” at the end of 60 seconds
and puts a bracket after the last
sound the student read

10.

Provides the student with feedback for
following expectations and/or
behavior-specific praise

11.

Accurately determines score [i.e., the
score is within 2 points of an expert
examiner]
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blue range, indicating Tier 1 curriculum and instruction is
appropriate and have a negligible risk for academic failure.
General education teachers can use beginning-of-the-year
universal screener data to form instructional groups, iden-
tify students who need more intensive support, and select a
starting place in the core curriculum. For students who are
at risk for academic failure and receiving special education
services, CBM data are used to develop annual IEP goals,
which is described in step 4.

Case Study

Mr. Hawkins, the school psychologist, and BCBA finished
administering and scoring the universal screeners within the
first three weeks of school. They start by calculating a com-
posite score for each student. Next, students are placed in four
groups by comparing their composite scores to the DIBELS®
grade-level benchmarks which are available at https://dibels.
uoregon.edu. To be at minimal risk for academic failure
(green range), a student’s composite score needs to be at least
330. The team also compares student’s scores on specific
measures (e.g., PSF, NWF) to grade-level benchmarks. For
example, to be considered at minimal risk for academic fail-
ure (green range), a student needs to read between 10-34
words correctly in 1 minute with at least 67% accuracy on
the ORF measure. Tykese, a student in Mr. Hawkins’ class,
received a composite score of 343 which placed him in the
green group (i.e., minimal risk for academic failure) and will
be considered the Tier 1 (or core curriculum) group. Another
student in Mr. Hawkins’ class, Lebron, received a composite
score of 212, placing him in the intensive support group.
When given the ORF measure, Lebron read three words cor-
rectly in 1 minute with 25% accuracy, which placed him in
the red group indicating he needs intensive support and is
at risk for academic failure. The team shares the class-wide
data and groups with the special education teacher.

Step 4: Use CBM Data to Determine Ambitious
and Realistic Goals

If a student has been identified as needing intensive inter-
vention, educators use multiple sources of information
to develop a comprehensive understanding of a student's
strengths and needs (McLeskey et al., 2017) including CBM
data to develop short-term goals and to develop the student’s
IEP goals. For students who need more intensive interven-
tion, teams need to determine the most appropriate measure
to develop the IEP goals and to progress monitor. This is
not always a straightforward process if the student is well
below the grade-level benchmark because some measures
will not be sensitive enough to capture growth, which may
result in a false positive determination. For example, if a
first-grade student is reading two words correctly within 1

minute on ORF, it would be inappropriate to use ORF to
progress monitor or to develop an IEP goal. Using ORF to
progress monitor would be insensitive to intervention effects
because an appropriate intervention would teach early lit-
eracy skills (e.g., phonics) and it is unlikely that a student’s
OREF score would increase, even if the intervention (or cur-
riculum) was effective.

Once the appropriate measure has been selected, the team
will need to collect additional baseline data. For example,
when using literacy CBM (e.g., ORF, NWF) to write IEP
goals, the student is given the same measure (ORF) three
times, and the median score is the student's baseline score.
Once the student’s baseline performance is known, the team
must select an ambitious and realistic performance criterion
(goal). Research has established three valid approaches to
setting a goal using CBM data: (1) using middle- or end
of-the-year benchmarks; (2) national norms for the rate of
improvements (ROI); and (3) intra-individual framework.
Using end- or middle-of-the-year benchmark scores is the
most straightforward approach to setting a goal and may be
appropriate for students in early grades or who are perform-
ing close to grade level. For students with intensive academic
needs using benchmarks or national norms may result in
unrealistic goals. In these cases, the intra-individual frame-
work can be used. This approach uses the student’s previ-
ous growth rate to calculate a realistic and individualized
goal. To do so, six to nine data points need to be collected
to identify the student’s baseline ROI or slope for the target
skill. Because the student’s performance is being compared to
their previous performance and not a national or local norm,
enough data must be collected to demonstrate the student’s
existing performance level and slope. To set an appropriate
goal, teams should use the following formula: slope * 1.5 *
# weeks + baseline score.

Case Study

Mr. Hawkins shared Lebron’s CBM data with the special
education teacher, who used the data to write two IEP goals;
one for phoneme segmenting fluency (PSF) and another for
nonsense word fluency (NWF) correct letter sounds (CLS),
which is the more sensitive measure for NWF, compared to
Words recoded correctly (WRC). They determined it was not
appropriate to use ORF because Lebron scored zero on the
two early literacy measures (i.e., PSF and NWF) and read
three sight words (i.e., words that cannot be decoded) during
ORF. Most students will not increase their score on ORF
until early literacy skills, like those assessed on PSF and
NWEF, are learned. Lebron’s PSF goal was, “When given a
first-grade standardized phoneme segmenting fluency (PSF)
curriculum-based measure, Lebron will correctly segment
45 phonemes within 1 minute by spring benchmarking”
(Bailey & Weingarten, 2019; Hosp et al., 2016).
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Step 5: Data-Based Individualization

As described above, the DBI process is used to support stu-
dents who need intensive and individualized support. The
DBI process does not occur in isolation, it is used in addi-
tion to the interventions that a student is receiving within
Tier 1. DBI may be used for students requiring intensive
intervention in one skill area (e.g., oral reading fluency) but
receiving core instruction in other areas (e.g., early literacy;
NCII, 2013).

Within DBI, an evidence-based curriculum/interven-
tion is implemented with fidelity and educators frequently
progress monitor (e.g., weekly) to determine if a student is
responsive to the intervention. If the student is responsive,
as indicated by an upward trend in CBM scores, students
continue to receive intensive intervention and support or
return to core instruction depending on the rate and duration
of response. If a student’s scores indicate that they are not
responding to intervention, additional steps are taken such as
administrating diagnostic assessments or adapting interven-
tions based on observations.

Behavior Analysts use single-case research methodology
including visual analysis at the student level to determine if
interventions are effective. Educational teams use similar
methodologies to analyze CBM data to evaluate if academic
interventions are effective at the student-level. The two strat-
egies to evaluate the effectiveness of interventions on student
progress are (1) the data point decision rule and (2) the trend
line decision rule. These rules or guidelines are designed to
assist school teams to determine whether a student is making
adequate progress and, if they are not, to make instructional
changes. When using the data point decision rule, decisions
are based upon whether a student’s CBM data, across time,
are above or below the goal line. The Four-Point Method
(The IRIS Center, 2015) is an easy method for examining
the relationship between the four most recent data points
and the goal line; if the four most recent data points are on
or above the goal line the student is demonstrating improved
progress and the current instructional program should con-
tinue. If the four most recent data points are below the goal
line or are variable, it suggests that further diagnostic assess-
ment or evaluation is needed. Diagnostic data may be col-
lected through various formal and informal approaches and
assists teams to determine if a lack of progress is a result of
behavioral factors (e.g., the student engaging in problematic
behavior), academic factors (e.g., the student is missing a
pre-requisite skill), or is related to the specifics of the inter-
vention. The CBM rules are like the rules BCBAs use when
evaluating student-level data for skill acquisition programs
(e.g., Kipfmiller et al., 2019).

The trend line decision rule is more complex. When using
the trend line rule, the trend line must be calculated and

compared to the goal line. There are four general procedures
(i.e., ordinary least squares regression [OLS], quarter-inter-
sect, split-middle, and Tukey) used to calculate the trend line
within the CBM literature. Across all of the trend line decision
rules procedures, the slope (i.e., steepness) of the line drawn is
meant to represent a student’s estimated rate of growth. This
estimate is compared to the goal line to make instructional
decisions in much the same way as using the data point deci-
sions rule. If the slope of the trend line is less than the slope of
the goal line, a more intensive intervention should be imple-
mented. If the trend line is greater than the goal line, the goal
is increased and/or the intervention intensity is decreased. And
finally, if the slope of the trend line is similar to the slope of
the goal line the current intervention should be maintained.

Case Study Example

When Mr. Hawkins started the school year, he was not pro-
vided a Tier 1 Literacy Curriculum. He worked with the
school psychologist, BCBA, and special education teacher to
decide on a core curriculum. After conducting research, they
decided to purchase Enhanced Core Reading Instruction™
(ECRI). They selected this curriculum because it was sup-
ported by research, was rated as having “convincing evi-
dence” by the National Center on Intensive Intervention
(NCII), was aligned with common core standards, and was
cost-effective. They approached their principal who agreed
to purchase the program and use the data from the academic
year to determine if other classrooms would use the cur-
riculum. Mr. Hawkins implemented ECRI with all students,
and the special education teacher implemented additional
lessons in combination with individualized interventions
(e.g., token economies, small-group, or individual instruc-
tion) with students who scored in the red and yellow groups
(which included students with IEPs). Mr. Hawkins and the
team used DIBELS® CBM universal screeners again in
the middle-of-the-year (MOY) and at the end-of-the-year
(EOY). Lebron received ECRI during core instruction and in
the resource room with the special education teacher for two,
30-minute lessons each week. The special education teacher
used DIBELS® progress monitoring materials to determine
if the individualization and two additional lessons each week
resulted in increased skills. Figure 3 is a sample PSF pro-
gress monitoring graph. By MOY benchmarking, Lebron's
PSF scores increased from 0 to 43 which placed him in the
yellow range indicating he went from ar risk for academic
failure to some risk for academic failure. His NWF correct
letter sounds (CLS) increased from 0 to 43, meaning he went
from at risk to minimal risk. A similar pattern was observed
in Lebron’s ORF scores. His ORF scores increased from 3
to 10 words read correctly in 1 minute with 75% accuracy.
The team decides to continue with the current plan and when
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Fig.3 Sample Phoneme Segmentation Fluency (PSF) Progress Monitoring Graph

Lebron achieves his PSF goal, they will review assessment
data and determine next steps.

Conclusion

Curriculum-based measurement (CBM) is an approach to
formative assessment that measures student academic growth
along with evaluating the effectiveness of instruction in the
classroom (Deno, 1985). Although commonly part of teacher
preparation programs, BCBAs may not receive systematic or
intensive instruction on how to use CBM within the MTSS
framework. In this article, we provided a description of CBM
and how it can be used within the MTSS framework. Addi-
tionally, we provide case study examples based on our experi-
ences instructing special education teacher candidates, and
behavior analysis and special education graduate students in
K-12 settings and after-school tutoring programs. By being
knowledgeable in the purpose and use of CBM, school-based
BCBAs can be collaborative, helpful members of MTSS
teams, and can support general and education teachers to
administer and use CBM data to inform instruction.
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