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Abstract

The primary goal of this study was to assess the treatment sensitivity of four newly developed Direct Behavior Rating—
Multi-ltem Scales (DBR-MIS) that assess the domains of academic engagement, disruptive behavior, organizational skills,
and oppositional behavior in the context of a Daily Report Card (DRC) intervention. To achieve this goal, we first
evaluated the integrity and effectiveness of the DRC intervention in this sample. Participants included six elementary school
teachers, each of whom delivered a DRC intervention with one student from their classroom, while completing DBR-MIS
ratings on a daily basis for 2 months. Results confirmed the effectiveness of the DRC intervention (all DRC target behaviors
demonstrated improvement, with at least half demonstrating improvement that was moderate to large in magnitude) and
revealed a positive relationship between DRC implementation integrity and student outcomes. We found strong evidence
for the treatment sensitivity of the DBR-MIS assessing academic engagement, disruptive behavior, and organizational
skills. Results for the treatment sensitivity of the DBR-MIS oppositional scale were inconclusive. Implications for progress

monitoring using the recently developed DBR-MIS are discussed.
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In recent decades, elementary school personnel have been
addressing students’ academic, social-emotional, and
behavioral needs through the use of multitiered systems of
supports (MTSS; Benner, Kutash, Nelson, & Fisher, 2013).
MTSS are proactive models of service delivery in which all
students receive the level of support that they need. In suc-
cessful MTSS models, school personnel provide (a) pri-
mary prevention efforts (Tier 1) to support all students’
academic, social-emotional, and behavioral functioning; (b)
engage in universal screening to identify students in need of
secondary, targeted (Tier 2) supports; (c) collect formative
assessment data to monitor student progress over time; and
(d) use these data to determine student needs and the effec-
tiveness of the given level of support.

A central tenet of MTSS is that the level of intervention
intensity should be matched to student need and can be
reduced or intensified based on the student’s response to a
given level of intervention. For example, those students
scoring above a particular threshold on a behavioral screen-
ing measure might receive a Tier 2 intervention, such as a
Daily Report Card (DRC; see Vujnovic, Holdaway, Owens,
& Fabiano, 2014, for example). Once the DRC intervention
is in place, school personnel engage in progress monitoring
to determine if the student needs are adequately supported

or if additional, more intensive Tier 3 supports are needed.
To effectively determine a student’s response to interven-
tion, it is necessary to employ progress monitoring, or the
use of repeated assessments, to determine if student needs
are adequately supported at a given level. Desirable psycho-
metric characteristics of progress monitoring tools include
reliability, validity, and treatment sensitivity (Gresham,
2005). Treatment sensitivity refers to the ability of a mea-
sure to detect small changes in behavior as a function of an
intervention. Although reliability and validity are relevant
across all assessment purposes (e.g., screening, diagnostic
assessment), treatment sensitivity is particularly important
within a progress monitoring context because the primary
question of interest is whether the student is responding to
the provided level of support.
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Unfortunately, there are few behavioral progress moni-
toring tools that have demonstrated sufficient levels of psy-
chometric adequacy (Chafouleas, Volpe, Gresham, & Cook,
2010). Without psychometrically sound tools for assessing
student response to intervention, there will likely be errors
in decision making that could result in costly outcomes for
schools, such as needless resource expenditures and student
failure. Thus, the goal of this study was to advance the sci-
ence of behavioral progress monitoring tools by assessing
the treatment sensitivity of four newly developed teacher-
completed behavior ratings in the context of an evidence-
based classroom intervention.

School-Based Progress Monitoring
of Social, Emotional, and Behavioral
Functioning

To date, three primary methods of school-based behavioral
progress monitoring have garnered attention in both
research and practice: Systematic Direct Observation (SDO;
see Briesch, Volpe, & Floyd, 2018), Norm-Referenced
Brief Behavior Rating Scales (e.g., Reynolds & Kamphaus,
2004), and, most recently, Direct Behavior Rating (DBR;
see Briesch, Chafouleas, & Riley-Tillman, 2016). Although
both SDO and brief rating scales have a large body of evi-
dence in support of their reliability and validity in diagnos-
tic decision making (Whitcomb & Merrell, 2013), there are
concerns about their feasibility and treatment sensitivity
(Briesch & Volpe, 2007; National Center on Intensive
Intervention, 2014).

Although some SDO protocols have adequate treatment
sensitivity, most require 15 to 20 min per observation from
an independent observer and multiple observations are
needed to obtain a reliable estimate of the student’s behav-
ior (Hintze, 2005; Volpe, McConaughy, & Hintze, 2009).
Repeated, extended, observations are simply not feasible
for the ongoing progress monitoring required within the
MTSS context. Similarly, many Norm-Referenced Brief
Behavior Rating Scales still may include up to 30 items
(e.g., Behavior Assessment System for Children [BASC]—
Progress Monitor; Reynolds & Kamphaus, 2004). Although
these brief rating scales are certainly shorter than the full
scales from which they were derived (e.g., BASC), the time
required for completion may make them less acceptable and
feasible for use as a progress monitoring tool (Volpe,
Briesch, & Gadow, 2011; Volpe & Gadow, 2010).
Furthermore, most Norm-Referenced Brief Rating Scales
primarily assess symptoms (e.g., inattention, hyperactivity)
that contribute to the problems teachers witness, as opposed
to the actual referral concerns (e.g., limited academic
engagement or work productivity), which likely diminishes
teachers’ perceptions of the value of existing rating scales
(Owens & Evans, 2018).

In contrast, DBR was designed to integrate the strengths
of both SDO and brief behavior rating scales in a way that
is defensible, flexible, repeatable, and efficient (Chafouleas,
Riley-Tillman, & Christ, 2009; Christ, Riley-Tillman, &
Chafouleas, 2009). DBR is characterized by three primary
principles (Christ et al., 2009). First, the behavior is rated as
it naturally occurs (e.g., in a classroom or on the play-
ground) by the individual who is working with the child in
that environment (e.g., a teacher). Second, the behavior
being rated must be observable, operationally defined, and
related to the teacher’s primary concern about the student.
Third, DBR is short and provides a means of quantifying
the frequency or severity of a given target behavior in a
period of time (e.g., class period, day, or week). Thus, DBR
is an assessment method that relies on the completion of
very brief ratings (one to six items) of specific behaviors
(e.g., argues with the teacher; out of seat), directly follow-
ing an observation period, by an individual who is already
present in the context. In addition, the observer can select
the DBR (e.g., disruptive behavior DBR, academic engage-
ment DBR) to match the child’s most problematic behav-
iors to increase the efficiency and meaningfulness of the
rating. Finally, DBR is one of only two methods that has
“Convincing Evidence” for treatment sensitivity, according
to the National Center on Intensive Intervention. Thus, in
comparison with SDO and brief behavior rating scales,
DBR is a progress monitoring tool that maximizes treat-
ment sensitivity, efficiency, and value to the teacher, and
minimizes resource utilization (training, independent per-
sonnel time, purchased materials).

State of the Science of DBR

Most studies of DBR have focused on Single-Item Scales
(DBR-SIS), wherein one behavior of interest is operation-
ally defined and the informant typically rates the percentage
of time the behavior was present in a given time period
(e.g., one school day or one period of the day). More than
25 published studies with elementary school samples have
helped to establish convincing evidence that the data
obtained from DBR-SIS demonstrate acceptable reliability
when completed by the same rater across time points
(Chafouleas et al., 2010), adequate sensitivity to small
changes in behavior with and without intervention imple-
mentation (Chafouleas, Sanetti, Kilgus, & Maggin, 2012;
Fabiano, Pyle, Kelty, & Parham, 2017; Miller, Crovello, &
Chafouleas, 2017), and are considered to be feasible and
acceptable by teachers (Miller et al., 2017; Sims, Riley-
Tillman, & Cohen, 2017).

However, this body of research is not without limita-
tions. One concern is that most studies of DBR-SIS have
focused primarily on three domains of behavior: disruptive
behavior, respectful behavior, and academic engagement
(Fabiano et al., 2017; Miller et al., 2017; Sims et al., 2017).
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Although these domains represent some of the most fre-
quently identified behavioral concerns by teachers, there
are many other behaviors that can put students at risk for
academic, social, and behavioral failure. For example, in a
study by Owens and colleagues (2012), behaviors targeted
for a DRC intervention covered concerns including aggres-
sion/touching others, off-task behaviors, rule violations,
and temper tantrums. In addition, reports by school psy-
chologists regarding common referral concerns (e.g.,
Bramlett, Murphy, Johnson, Wallingsford, & Hall, 2002)
and reviews of skills targeted on individualized education
plans (e.g., Spiel, Evans, & Langberg, 2014) highlight the
need for more nuanced items related to academic engage-
ment (e.g., initiation of work, class participation, task com-
pletion) and organizational skills (e.g., prepared for lesson,
keeps track of materials), as well as items that differentiate
hyperactive/impulsive disruptions (e.g., interrupts, out of
seat) and oppositional and aggressive disruptions (e.g.,
argues) as each may differentially affect student—teacher
relations and/or peer relations. To ensure that educators can
select a DBR that is well matched to a variety of referral
behaviors, it is necessary to test and establish the psycho-
metric properties of a wider array of constructs and DBR
domains. We chose to build upon the well-established
domains but add items that address the nuances mentioned
above, as well as to assess additional domains (i.e., organi-
zational skills).

A second concern regarding DBR-SIS is the number of
ratings needed to produce a reliable indicator of student
behavior within a progress monitoring context. Multiple
studies have found that between seven and 10 DBR-SIS rat-
ings of a student’s behavior would be necessary to achieve
an adequate level of dependability (Chafouleas, Christ, &
Riley-Tillman, 2009). However, recent studies have found
that fewer rating occasions are necessary when using Multi-
Item DBR (i.e., DBR-MIS) as opposed to DBR-SIS (Volpe
& Briesch, 2012) and that fewer assessments were neces-
sary to reach adequate dependability as the number of items
increased from three to six items (Daniels, Volpe, Briesch,
& Gadow, 2017). These data demonstrate the possible
strengths of DBR-MIS for progress monitoring, wherein
dependable data are desired in a short period of time (e.g.,
weekly, biweekly).

Although evidence for adequate dependability of DBR-
MIS is emerging, we are aware of only two studies that
have examined the treatment sensitivity of DBR-MIS.
Volpe and Gadow (2010) demonstrated evidence for the
treatment sensitivity of abbreviated teacher ratings of inat-
tention-overactivity, aggression, and peer conflict (three
items for each construct) in the context of 6-week double-
blind placebo controlled methylphenidate trial (2 weeks per
each of the three doses of medication). The abbreviated
scales demonstrated adequate internal and temporal reli-
ability, convergent validity, and were sensitive to change in

behavior as a function of the lowest dose of medication.
Similarly, Daniels et al. (2017) found that a six-item DBR-
MIS assessing peer conflict demonstrated acceptable treat-
ment sensitivity across 3 days of baseline and 3 days of
pharmacological treatment. Although these studies provide
support for the use of DBR-MIS in progress monitoring,
additional studies are needed to examine treatment sensitiv-
ity over longer periods of time (i.e., greater than 6 weeks),
across additional DBR domains, and in the context of
behavioral interventions that mirror typical school
contexts.

The Intervention Context: DRC

The primary goal of this study was to assess the treatment
sensitivity of four newly developed DBR-MIS in the context
of a classroom intervention. We chose the DRC as the inter-
vention because it is one of the most widely studied and
effective classroom interventions for inattentive and disrup-
tive behavior (Vannest, Davis, Davis, Mason, & Burke,
2010). It is flexible enough to address a wide variety of stu-
dent behaviors, is viewed as acceptable and feasible by
teachers, and there are empirical benchmarks for expected
rates of success across 4 months of use (Girio & Owens,
2009; Owens et al., 2012). Because the DRC involves the
documentation of daily behavior (i.e., frequency counts, per-
cent correct) that is compared with individualized goals
(e.g., five or fewer interruptions), it provides an optimal con-
text for evaluating alignment between daily intervention
outcome data and daily DBR-MIS ratings.

Conceptually, the daily data from the DRC represents
proximal behaviors targeted by the intervention, whereas
DBR-MIS ratings represent broader classroom performance
objectives. This is an important distinction for two reasons.
First, when evaluating a student’s response to intervention,
it is recommended that the method for assessing progress be
independent from the intervention data (Suhr, 2015).
Second, because intervention targets may change as a stu-
dent masters specific behaviors, the DBR-MIS allows for
consistency in the progress monitoring over the course of an
intervention that flexibly addresses multiple narrow target
behaviors.

Finally, it is important to note that, like with any interven-
tion, teacher implementation of the DRC as recommended
(i.e., intervention integrity) is variable (e.g., Fabiano et al.,
2010; Owens et al., 2002). Because intervention integrity is
associated with student outcomes, it is critically important,
both in research and in the context of MTSS, to assess integ-
rity simultaneous to progress monitoring student interven-
tion response as lack of student progress could be a function
of continued unmet student need and/or low quality inter-
vention implementation. Thus, we first assessed change in
DRC target behaviors and DBR-MIS ratings in the context
of intervention integrity.
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Current Study

The primary goal of this study was to assess the treatment
sensitivity of four newly developed DBR MIS in the con-
text of a DRC intervention. To achieve this goal, we first
evaluated the effectiveness of the DRC intervention and the
integrity with which it was implemented in this sample.
This study advances the literature on DBR by (a) expanding
the behaviors evaluated, (b) assessing the treatment sensi-
tivity of DBR-MIS in the context of an evidence-based
classroom intervention with consideration of the integrity
of implementation, and (c) assessing the treatment sensitiv-
ity of DBRs over a longer time period than previously stud-
ied. We selected a 2-month window as this aligns well with
the typical school timeline for making intervention deci-
sions and is the duration necessary to determine if a child
has a high or low likelihood of positive response to a DRC
(Owens et al., 2012). This study advances the DRC litera-
ture by offering a replication of the monthly benchmarks
identified by Owens et al. (2012) and does so using a Tau
effect size that corrects for possible baseline trends while
attending to implementation integrity.

Method

Participants

Data were collected during the 2016-2017 school year.
Participants included six kindergarten through fourth-grade
teachers, one of whom was a special education teacher and
five of whom were general education teachers. Five general
education teachers each referred one student; however, one
student (Child E) was referred by both his general and spe-
cial education teachers. Thus, the sample included a total of
five students.

Participants were recruited from two elementary schools
in Southeast Ohio. All teacher participants were non-His-
panic Caucasian, between 25 and 50 years old (M = 42).
Student participants were between 6 and 10 years old (M =
8) and all were non-Hispanic Caucasian; 67.7% were
receiving special education services, one of whom (Child
E) received at least 50% of instruction in a special educa-
tion classroom. Although the students did not undergo com-
prehensive assessments as part of the study, all were referred
for academic and behavioral concerns consistent with the
symptoms and impairment associated with attention deficit
hyperactivity disorder (ADHD) and all had elevated scores
on the screening measure (see Integrated Screening and
Intervention System Teacher Report Form [ITRF]).

Measures

ITRF. The ITRF is a 43-item screening instrument (Volpe &
Fabiano, 2013), which was used to confirm the severity of
child behaviors. The ITRF focuses on specific observable

and malleable behaviors (rather than diagnostic symptoms)
that inform the development of DRC target behaviors, are
viewed as acceptable by teachers (Daniels et al., 2016), and
have demonstrated high internal consistency (o0 = .97),
strong 2- to 4-week stability (» = .84) and evidence for con-
vergent validity (» >.81) with scores from a measure of
overall problem behavior (Daniels, Volpe, Briesch, & Fabi-
ano, 2014). Each item is rated on a 4-point scale, ranging
from 0 (no concern) to 3 (strong concern). To be eligible
for the study, students had to have a total score of 30 or
higher as this is predictive (area under the curve = .90) of
students demonstrating problematic behavior (Daniels
etal., 2016).

DBR—-Multi-Item Scales (DBR-MIS). The DBR-MIS used in this
study were developed through an iterative, three-stage pro-
cess. First, an initial pool of items within each scale was
developed following a review of (a) extant measures of aca-
demic enablers and disruptive behavior and (b) databases of
DRC target behaviors from prior intervention studies. Sec-
ond, a Consumer Advisory Panel, comprised of teachers, par-
ents, school psychologists, and principals reviewed items and
provided feedback, rating the degree to which each item was
believed to be observable, malleable, and important to
change. Third, a Scientific Advisory Panel, comprised of
researchers with expertise in the constructs of interest and
scale development, reviewed items and provided feedback,
rating the degree to which each item assessed the intended
construct, was observable, malleable, and important to
change. Finally, an exploratory factor analysis (N = 307 stu-
dents) was individually conducted for each DBR-MIS item
pool to identify items most representative of each construct.
Results indicated a one-factor solution for each of the four
DBR-MIS (Daniels et al., manuscript under review), with
acceptable factor loadings for all retained items (ranging
from .75 to .92) and acceptable internal consistency (>.92).

For this study, the four DBR-MIS were Academic
Engagement DBR-MIS (e.g., starts tasks promptly, actively
participates in class, stays on task), Organization Skills
DBR-MIS (e.g., prepared for lesson, follows instructions
for assignments), Disruptive Behavior (e.g., out of seat/
area, interrupts teacher), and Oppositional Behavior (e.g.,
loses temper; argues with teacher). The DBR-MIS con-
tained six items with the exception of the Study Skills
DBR-MIS that contained seven items. For the Academic
Engagement and Organization Skills scales, the teacher is
asked to rate how often the positive behavior is exhibited
during the day using a 7-point scale ranging from (0) never
to (6) almost always. For the Disruptive and Oppositional
scales, the teacher is asked to rate the degree to which each
behavior was a problem (e.g., interfered with the student’s
functioning or functioning of others) using a 7-point scale
with response options ranging from (0) not a problem to (6)
a serious problem.
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Intervention integrity. DRC integrity was assessed through
two methods. First, teachers were asked to give students
feedback when a DRC rule violation occurred (e.g., Carlos,
that’s an interruption) and make a tally on the DRC. Teach-
ers were asked to submit these data (either into a website
that produced graphs of student performance or to the con-
sultant). DRC integrity was defined as the number of days
in which DRC data were submitted by the teacher divided
by the total eligible school days (e.g., excluding teacher and
student absences, holidays, snow days). This metric has
been used in previous studies (e.g., Owens et al., 2012;
Owens, Murphy, Richerson, Girio, & Himawan, 2008).

Second, a project consultant completed weekly 30-min
classroom observations for the duration of implementation.
Following each observation, the observer (a) completed an
integrity checklist (found in Volpe & Fabiano, 2013), indicat-
ing adherence (yes/no) to nine DRC implementation behav-
iors (e.g., teacher reviewed DRC goals with the child, teacher
informed the child of behaviors that violated DRC goals),
and (b) rated the quality of four teacher implementation
behaviors (e.g., used an appropriate tone of voice when pro-
vided feedback) on a 7-point scale ranging from 1 (not at all
appropriate) to 7 (very appropriate). The total percent adher-
ence was calculated for each teacher/child pair and the qual-
ity indicators were averaged for each teacher (see Table 1).
For the five cases in which the teacher implemented the DRC
for the required 8 weeks, an average of 7.2 observations per
teacher were completed. In one case (Child B), the general
education teacher discontinued the DRC intervention after 5
weeks because the student qualified for special education ser-
vices and began to spend the majority of the day in a special
education classroom. Four observations were completed with
this teacher. The case was retained because this type of place-
ment change represents typical school practice.

Procedures

All procedures were approved by the university institu-
tional review board. Information regarding the project pro-
cedures, risks, and benefits was provided to teachers in the
participating schools via email and at a staff meeting.
Interested teachers signed consent forms. To identify stu-
dents who would likely benefit from a DRC intervention,
teachers completed the ITRF for up to five students in their
classroom, who were demonstrating behavior that inter-
fered with academic performance. Children were eligible
for participation if their total ITRF scores were 30 or higher.
If more than one student met this criterion, the teacher was
instructed to rank order the eligible students and send a
parent-friendly project description and parent consent form
to the parent of the top-ranked student. If a parent declined
to consent, the teacher selected the next highest ranked stu-
dent, and the process continued until parent consent was
obtained for one student. Parents were encouraged to

contact the investigators to ask questions before signing the
consent form. After obtaining parent consent, the project
consultant (graduate student in clinical psychology super-
vised by a licensed clinical psychologist) obtained child
assent.

The consultant conducted an initial target behavior inter-
view (TBI; available at http://oucirs.org/daily-report-card/
http://oucirs.org/daily-report-card/ website) to learn more
about the teacher’s classroom management style and identify
student target behaviors for intervention. Each student’s indi-
vidualized target behaviors were operationally defined and
evaluated for periods when the student was with the partici-
pating teacher. The teacher and the consultant selected the
two DBR-MIS that best matched the child’s DRC targets.
Prior to recruitment for this project, six project team mem-
bers identified the two DBR-MIS that best matched each
ITRF item. There was high agreement on most items (all six
raters identified the same two items). In cases where the
agreement was lower, matches were selected as long as three
or more members selected the DBR-MIS as a match for the
ITRF item.

Once the DRCs were developed and DBR-MIS selected,
teachers were randomly assigned to one of three interven-
tion start dates, resulting in two teachers for each of three
start points (Child A and Child B are in Cohort 1, Child C
and Child D are in Cohort 2, and Child E is represented in
Cohort 3 in two separate classes, once with his general edu-
cation teacher and once with his special education teacher).
For the baseline period, all teachers were instructed to begin
daily tracking of the DRC target behaviors and complete the
DBR-MIS at the end of each day using the Qualtrics survey
platform. The project consultant checked in with each
teacher on a weekly basis to encourage implementation and
was available via email for additional support.

Once at least five data points were collected and a stable
baseline was observed in the target behaviors of students in
the first cohort, the teachers in this cohort were instructed to
launch the DRC intervention. Once students in the first
cohort demonstrated a positive response to the DRC, teach-
ers in the second cohort were instructed to launch the DRC
(as long as a stable baseline had been achieved). A positive
response to the DRC was defined as the student having met
the goals on at least 70% of intervention days for at least
two out of three DRC target behaviors. Once the second
cohort of students demonstrated a response to the DRC,
teachers in the third cohort were instructed to launch the
DRC. Teachers were asked to implement the DRC and com-
plete the daily DBR-MIS for 8 weeks.

Data Analysis

Intervention effectiveness. To assess treatment sensitivity, we
first had to assess the effectiveness and integrity of the DRC
intervention. To assess effectiveness, we employed a
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multiple baseline design across participants. We evaluated
change in DRC target behaviors via examination of average
levels of behavior during baseline, Month 1, and Month 2
(see Table 1). We also calculated Tau  ~and Tau-U effect
sizes (ES; Parker, Vannest, Davis, & Sauber 2011) to quan-
tify treatment outcome at the end of each month of interven-
tion (Month 1 and Month 2). Tau op represents the number
of days during a given month that represent improvement
(i.e., nonoverlap) from the baseline phase minus the number
of days not improved from the baseline phase (i.c., overlap)
divided by the total number of data pairs compared between
baseline and follow-up (Parker et al., 2011). Thus, Tau pro-
vides information regarding the consistency of improve-
ment. When baseline trends are present (i.e., Tau values
greater than or equal to .10; Tau-U is calculated to correct
for baseline trend (Vannest & Ninci, 2015). The following
standards were applied to evaluate the magnitude of Tau-U
and Tau_ ESs =< .20 = small, .21-.60 = moderate; .61—
.80 = large > .80 = very large (Vannest & Ninci, 2015).
Finally, we also used visual analyses to assess changes in
level and variability from baseline to intervention, in the
context of integrity.

Intervention integrity. Given the potential impact of low or
variable integrity on intervention decisions made by MTSS
teams, we also assessed integrity of the DRC intervention.
We evaluated integrity with regard to percent observed adher-
ence, average observed implementation quality, and percent
of days with data tracked by the teacher. These indicators of
integrity were examined for trends and in relation to emerg-
ing evidence regarding acceptable levels of intervention
integrity (Owens, et al., in press).

Treatment sensitivity. To assess the treatment sensitivity, we
compared the daily DBR-MIS ratings with the daily data
from the DRC. Namely, we calculated Tau-U or Tau_ ES
for the DBR-MIS ratings at baseline, Month 1, and Month
2, using the same procedures as described above. The ESs
as quantified by the DRC data and the DBR-MIS were com-
pared (with regard to magnitude categories; small, medium,
large) for each case and target behavior.

Results

Intervention Effectiveness and Integrity

Quantitative analyses. Across the six students, there were 16
DRC target behaviors, 15 of which demonstrated a stable
baseline. One target behavior demonstrated improvement
prior to the intervention initiation (Child B—English lan-
guage arts [ELA] target). This downward trend was cor-
rected for when calculating the ESs. Table 1 provides
descriptive data for all DRC target behaviors at baseline,
Month 1, and Month 2 of intervention, as well as ESs

representing the magnitude of change at Months 1 and 2. Of
the 16 DRC target behaviors, all demonstrated a positive
response to the intervention during Month 1, with eight of
16 demonstrating a response that was moderate to large in
magnitude (Taunovla range = .62—91; see Table 1). Simi-
larly, all target behaviors demonstrated a positive response
to intervention during Month 2, with nine of 16 demonstrat-
ing a response that was moderate to large in magnitude
(Tau_ ovlap 1ANEE = .62—1.00; see Table 1). These data repre-
sent a continuation of the treatment effect.

DRC integrity, defined as the percent of days for which
the teacher collected DRC data, ranged from 79.41% to
95.30% (M = 87.14%, SD = 5.93; see Table 1). Despite
these relatively high rates, there was wide variability in
observed adherence and quality (see Table 1). Thus, teach-
ers were grouped based on observed adherence. There were
three teachers who demonstrated higher observed adher-
ence (defined as at or above 65%: Child A, Child C, and
Child E special education teacher) and three teachers who
demonstrated lower observed adherence (below 65%: Child
B, Child D, and Child E general education teacher). The
average ES for DRC targets associated with teachers whose
adherence was 65% or higher was .72 (SD = 0.21) com-
pared with an average ES of .46 (SD = .30) for targets asso-
ciated with teachers falling below 65% adherence. This
level (65% adherence) was selected because it provided an
even split across cases and it is in alignment with emerging
evidence of minimum benchmarks of classroom interven-
tion integrity associated with change in child behavior
(Owens et al., in press). DBR-MIS sensitivity was inter-
preted while considering these levels of integrity.

Visual analysis. There was one teacher in each of the three
randomized start cohorts with higher integrity and one
teacher in each cohort with lower integrity. Thus, when
depicting the daily data for the DRC target behavior in
alignment with the multiple baseline A-B design, the three
cases with higher integrity are depicted in one panel (see
Figure 1) and the three cases with lower integrity are
depicted in a separate panel (see Figure 2).

Visual analysis of Figure 1 reveals that for Child A and
Child C (Child E did not have a comparable positive target
behavior), the levels of all positive behaviors (% attention
check questions and % returns to class on time for Child A,
% of morning routine complete for Child C) were higher
during the intervention phase than during baseline.
Similarly, the levels of all negative behaviors (leaves seat
for Child A; interruptions and leaves seat for both Child C
and Child E) were lower during intervention as compared
with baseline. With regard to variability, reduced variability
during intervention as compared with baseline was observed
for one of three targets for Child A (% returns to class), all
three targets for Child C, and both targets for Child E in the
special education classroom. Taken together, these data
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Figure 1. Daily DRC behaviors as a function of A-B design among cases with higher integrity.
Note. AM routine = morning routine; sp = special education class; DRC = Daily Report Card.
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support the effectiveness of the DRC in reducing negative
behaviors, increasing positive behaviors, and producing
more consistency in both types of behaviors as a function of
the DRC interventions.

Visual analyses of the data in Figure 2 reveal a generally
similar picture with regard to changes in the level of target
behaviors as a function of intervention onset for Child B
and Child E (not Child D). However, variability was reduced
for one of three behaviors for Child B (%6 work complete),
one of two for Child E in the general education classroom,
and zero of three for Child D. These muted intervention
effects may be related to lower intervention adherence.

Treatment Sensitivity of DBR-MIS

Table 1 provides descriptive data for all DBR-MIS across
baseline, Month 1, and Month 2 of intervention. On aver-
age, teachers completed DBR-MIS ratings on 79% of days
(SD=23.39; range = 50 to 100) during baseline and on 74%
of days (SD = 32.38; range = 31 to 100) during intervention
(see Table 1). Across the six cases, there were 12 DBR-
MIS; nine of the 12 demonstrated a stable baseline (baseline
trends were accounted for when calculating the ES for the
other three).

DBR-MIS disruptive. Three students had DRC targets that
aligned with the DBR-MIS Disruptive scale (Child C, Child
D, and Child E with special education teacher). In all three
cases, the pattern of the ESs for the DBR-MIS mirrored that
observed for at least one disruptive target on the DRC. For
example, for Child C, the ES for the DBR-MIS (.56 at
Month 1 and .78 at Month 2) mirrored the pattern of the ES
for the interruptions target (.49 at Month 1 and .80 at Month
2). For Child E (with the special education teacher), the ES
for the DBR-MIS was .62 and .58 at Months 1 and 2, respec-
tively; and the ES for the leaves seat target was .75 and .70
at Months 1 and 2, respectively. For Child D, the changes in
the two disruptive DRC target behaviors (i.e., leaves seat
and interruptions) were limited and mixed (both ES below
.35 at Month 1; and .23 and .62, respectively at Month 2). In
alignment with this, the DBR-MIS disruptive ratings were
also modest (.46 at Month 1 and .22 at Month 2).

DBR-MIS academic engagement. Four students had DRC tar-
gets that were associated with the DBR-MIS Academic
Engagement scale (Child A, Child B, Child C, and Child E
with special education teacher). At Month 1, treatment sen-
sitivity was demonstrated for three of four cases (Child A,
Child B, and Child C). For example, for Child A and Child
C, the ESs for the DBR-MIS (.88 and .63) mirrored the pat-
tern of the ES for the attention check questions and returns
to class on time targets for Child A (.75 and .84) and the
morning routine completion target for Child C (.66). Simi-
larly, Child B showed limited gains on work completion

during Month 1 (.30) and the DBR-MIS mirrored this at
Month 1 (.09). Treatment sensitivity was demonstrated for
all four cases by Month 2. Namely, for Child A, Child C,
and Child E, ESs for relevant DRC targets were at or above
.69 and ESs for DBR-MIS ratings were all at or above .66.
Child B continued to show limited gains in work completion
and the ES for the DBR-MIS reflected this. Overall, these
data provide evidence of the treatment sensitivity of the
Academic Engagement scale.

DBR-MIS organizational skills. Three students had DRC tar-
gets that aligned with the DBR-MIS Organizational Skills
scale (Child A, Child B, and Child E with general education
teacher). Although out of seat behavior is typically concep-
tualized as a disruptive behavior, in Child A, the teacher had
indicated that the child was most frequently leaving his seat
to ask for help. The teacher and consultant had conceptual-
ized this student as needing to develop the organizational
skills of being prepared for lesson, following instructions
for assignments, and asking for help appropriately. Thus,
this DRC target was associated with the Organization DBR-
MIS. Child A had modest changes in the leaves seat target
(ESs were .24 and .31 at Months 1 and 2, respectively), yet
the DBR-MIS ratings showed strong changes (ESs were .71
and 1.0, respectively). This may have occurred as a function
of Child A’s strong response on his other two DRC target
behaviors (i.e., % attention check questions correct, %
returns to class on time). Improvement in these key domains
may have been associated with overall improvements in
engagement and organization. For Child B, the ESs suggest
large improvements in the percent of the morning routine
complete (.88 and 1.00 at Months 1 and 2, respectively),
albeit with continued variability. The ESs for the DBR-MIS
were of lower magnitude (i.e., .24 and .42). However, it is
also important to keep in mind that implementation integ-
rity for this DRC was low, which may have affected change
in student behavior and tracking of data by the teacher.
Finally, Child E (in general education classroom) showed
modest improvement in his a.m. and p.m. routine DRC tar-
gets (ESs ranged from .38 to .62), whereas the DBR-MIS
showed small improvements (i.e., ESs were below .30).
These data provide restricted evidence for the treatment
sensitivity of the DBR-MIS Organizational Skills.

DBR-MIS oppositional. Two students had target behaviors that
aligned with the Oppositional DBR-MIS (Child D and Child
E with general education teacher). The data in Table 1 reveal
limited correspondence between the DRC targets and the
DBR-MIS Oppositional outcomes for Child E. Despite sig-
nificant, moderate improvements in the DRC targets related
to completion of routines (ESs range = .38 to .62), the Oppo-
sitional DBR-MIS demonstrated only small change by Month
2 (ES was .28). Given that this child spent a considerable
portion of his day in the special education room, the DRC



Hustus et al.

39

targets that were selected for use in the general education
classroom were limited (i.e., only targeting morning and end-
of-day routine) and theoretically less associated with the
oppositional DBR-MIS. Per teacher report, this child was
motivated by the DRC rewards to improve his routines, yet
he continued to show persistent oppositional behavior in
other interactions, which likely affected the DBR-MIS rat-
ings. Child D showed minimal change in the level of his
behaviors (i.e., disobeys; ESs were .36 and .15 at Months 1
and 2, respectively); the DBR-MIS ratings showed small to
moderate improvement (ESs were .41 and .69 at Months 1
and 2, respectively). The DBR-MIS ratings may have
improved in association with the student’s improvement in
interruptions (ES at Month 2 was .62). However, the limited
evidence of correspondence in these cases may also be asso-
ciated with low implementation integrity. With only two
cases and the variability in implementation integrity, the con-
clusions that can be drawn about the DBR-MIS Oppositional
scale are limited.

Discussion

This study provides important information about the
treatment sensitivity of four newly developed DBR-MIS
that assess academic engagement, disruptive behavior,
organization skills, and oppositional behavior, and does
so in the context of an evidence-based classroom inter-
vention applied over a 2-month time span. We found
strong evidence for the treatment sensitivity of the DBR-
MIS assessing academic engagement and disruptive
behavior, whereas results for the DBR-MIS assessing
organizational skills were tempered and those for the
oppositional scale were inconclusive. This study also rep-
licates previous findings that the DRC is effective in
improving students’ academic and behavioral functioning
(Owens et al., 2012) and highlights the role of integrity
and benchmarks when determining a student’s response
to intervention.

Replication of DRC Effectiveness and Integrity

The magnitude of change observed in DRC target behaviors
was similar to previously established monthly benchmarks
(Owens et al., 2012), even when using a more conservative
ES indicator (Tau-U and Tau ). This replication enhances
our confidence in recommending benchmarks for interven-
tion decision making. However, the additional information
about the relationship between intervention integrity and
student outcomes offers important implications for actions
to be taken when making data-driven decisions. For exam-
ple, the average ES for DRC targets associated with teach-
ers whose adherence was 65% or higher was .72 (SD =
0.21) compared with an average ES of .46 (SD = 0.30) for
DRC targets associated with teachers falling below 65%

adherence. This pattern, and findings from the Owens et al.
(2012) study, indicate that, when using a DRC intervention,
educators can expect to see change in target behaviors by
the end of 1 month that is equivalent to an ES of .50 or
higher. However, if the ES is lower, educators should con-
sider (and address) the level of intervention integrity before
selecting an alternative or more intensive intervention.
Because the DBR-MIS produced similar conclusions (par-
ticularly for the Disruptive and Engagement scales), this
raises confidence in the use of the DBR-MIS as progress
monitoring tools.

It also appears that integrity indicators measured via
observation (i.e., adherence and quality) were more variable
across cases than integrity indicators derived from the per-
manent products of the DRC. That is, just because a teacher
is regularly completing the DRC does not necessarily mean
he or she is implementing the intervention with adequate
levels of adherence and quality. For example, despite the
fact that the teacher of Child B provided DRC data on more
than 90% of days, this teacher repeatedly failed to provide
the student with feedback on target behaviors or provide
praise for positive behaviors, resulting in very low adher-
ence scores. Consistent with other studies (e.g., Fabiano
etal., 2010; Owens et al., 2008), such variable integrity sug-
gests that some teachers need ongoing support to attain
high-quality implementation.

Finally, these data suggest that teachers may need to
achieve a minimum benchmark (e.g., 65% integrity) to
produce a moderate change in student behavior. This is
consistent with recent studies revealing minimum bench-
marks in teacher classroom management strategies needed
to produce change in child behavior (Owens et al., in
press) and offers guidelines to consultants who are sup-
porting teachers in making decisions about a student’s
response to intervention.

Treatment Sensitivity of the DBR-MIS

First, we found strong evidence for the treatment sensitivity of
the DBR-MIS Disruptive scale. There were three cases for
whom this scale was used (Child C, Child D, and Child E
special education). As can be seen from Table 1, when changes
in the disruptive behavior targets on the DRC were large (e.g.,
Child C Month 2, Child E special education both months),
change in the DBR-MIS Disruptive scale was moderate to
large. When changes in the disruptive behavior targets on the
DRC were small or variable (e.g., Child C Month 1, Child D
across months), change in the Disruptive scale was also small
to modest. These data suggest that the expanded Disruptive
scale, which includes multiple disruptive behaviors associated
with hyperactivity/impulsivity, is capable of detecting early
changes in target behaviors. Furthermore, the magnitude of
change in the DBR-MIS is well aligned with the magnitude of
change in DRC behaviors.
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We also found strong evidence for the treatment sen-
sitivity of the expanded DBR-MIS Academic Engagement
scale that includes items assessing on-task, task initiation
and completion, and participation. Namely, Child A and
Child C both had engagement-related DRC targets that
improved significantly (ESs >.65) and concomitantly,
the Engagement scale scores also improved significantly
(ESs >.63). Child B showed modest changes in percent
of work complete with continued variability (perhaps as
a function of variable implementation) and the DBR-
MIS accurately reflected this (i.e., modest, nonsignifi-
cant ESs with variability). Furthermore, for Child E, both
DRC targets were more related to disruptive behavior
than engagement (leaves seat and interruptions), thus,
the Engagement scale changed less in Month 1 (ES =.20)
despite improvement in these target behaviors. However,
over time with continued improvement in the DRC target
behavior, the Engagement scale also showed moderate
improvement (ES = .66). This may suggest that changing
disruptive behavior may not immediately influence aca-
demic engagement, but may affect engagement over time
as reductions in disruptive behavior are sustained (see
Rapport, Scanlan, & Denney, 1999; Volpe et al., 20006).
This also may suggest that teachers need to use two
DBR-MISs to adequately capture a more complete pic-
ture of the student’s overall response to an intervention
as each DBR-MIS may highlight areas of improvement
and areas for continued intervention. Both of these inter-
pretations warrant further investigation.

In contrast, the evidence for the DBR-MIS
Organizational Skills and Oppositional scales are pre-
liminary. Three cases had DRC targets aligned with the
Organizational Skills scale, with some evidence of treat-
ment sensitivity across all cases. For Child A, the nature
of the target behaviors was overlapping. For example,
the ESs for the returns to class on time target aligned
with the items of the Engagement DBR-MIS scale, how-
ever, it also aligned with items on the Organizational
Skills scale. Similarly, although the leaves seat target is
typically considered to align with the Disruptive scale, in
this case, the teacher viewed the child’s behavior as
being related to the Organizational Skills scale (as previ-
ously described). It appears the DBR-MIS Organizational
Skills scale aligned more with his strong improvement
on returning to class on time, rather than his out of seat
behavior. This case highlights the importance of further
study on how to best match DBR-MISs to target behav-
iors. Although change in the DBR-MIS Organizational
Skills scale score may not directly reflect change in the
leaves seat target, the DBR-MIS Organizational Skills
scale appeared to be sensitive to changes in other related
behaviors targeted for intervention and warrants further
examination (as this domain has not been studied in
DBR-SIS studies)

For Child B, the ESs showed large changes in percent of
morning routine complete, yet some variability in perfor-
mance remained. The Organizational Skills DBR-MIS
revealed only small to moderate change, with continued
variability. The lower implementation integrity may have
been related to the child’s continued variable performance
over time, and thus the mixed results for the DBR-MIS rat-
ings. Namely, as a broader tool for progress monitoring, the
results indicate a need for higher integrity and continued
intervention in this case. Finally, Child E with the general
education teacher showed modest improvement in his a.m.
and p.m. routines (ESs ranged from .38 to .62), and the
DBR-MIS accordingly showed small improvements (ES
ranged from .04 to .26).

We only had two cases for which the Oppositional DBR-
MIS was used (Child D and Child E with the general educa-
tion teacher). These two cases also had low DRC integrity
data. Consistent with this pattern, the DBR-MIS
Oppositional scale data did not show strong ESs. Thus, this
pattern offers preliminary evidence of specificity to change
(i.e., stability of the measure in the absence of an effect), in
that when oppositional behaviors are not changing, the
DBR-MIS is not changing. However, additional evaluation
of this scale in the context of positive outcomes is war-
ranted. Furthermore, additional study of the sensitivity of
this scale relative to the Disruptive DBR-MIS is warranted
to examine the nuances between hyperactive/impulsive dis-
ruptions and oppositional/defiant disruptions.

Limitations

The results of this study must be interpreted in the context
of limitations. First, generalizations must be made cau-
tiously due to the small, heterogeneous nature of the sam-
ple in the current study. Although a small sample can
never be representative of the population, the sample char-
acteristics represent the majority of elementary teachers
(81.2% of primary-grade teachers in U.S. public schools
identify as Non-Hispanic and Caucasian; Goldring, Gray,
& Bitterman, 2013). Second, under typical school proce-
dures, teachers may select only one DBR-MIS scale for
progress monitoring. However, for research purposes
(efficiency in obtaining treatment sensitivity data), we had
teachers complete two DBR-MIS. It is therefore unknown
whether ratings may have been different if teachers were
asked to complete only one scale. Third, the teachers in
the study implemented the DRC and completed the DBR-
MIS with assistance and reminders from a project consul-
tant. The presence of the consultant may have affected
both the integrity of the intervention and the likelihood of
the DBR-MIS completion on a daily basis. As such, the
documented effects may be stronger than those that would
be expected in the absence of ongoing implementation
support.
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Finally, the realities of the actual school setting resulted
in lack of control over some aspects of the project (e.g.,
Child B changed classrooms after 5 weeks of implementa-
tion; two teachers intervened with Child E). Similarly, tar-
get behaviors were selected collaboratively with the
teachers. For this reason, we ended up with the ability to
evaluate some of the DBR-MIS scales (i.e., Disruptive and
Engagement) with more cases or repetitions, whereas others
(i.e., Organizational Skills, Oppositional) will need further
evaluation. Finally, interobserver ratings were not obtained
for observed adherence and quality indicators.

Conclusion and Implications

In conclusion, results of the current study contribute to the
literature in two ways. First, this study replicates that the
DRC intervention is effective for changing target behaviors
exhibited by students in general education classrooms, and
further highlights the importance of integrity. Second, the
findings provide support for the use of DBR-MIS methods
for monitoring a student’s response to a classroom interven-
tion. Although previous research supported the dependabil-
ity of data obtained from the DBR-MIS Engagement and
Disruptive scales (Volpe & Briesch, 2012, 2015), the cur-
rent results provide strong evidence for the treatment sensi-
tivity of the expanded versions of these scales, as well as
promising evidence for the Oppositional and Organizational
Skills constructs. This continued strengthening of evidence
in support of the DBR-MIS is important when considering
feasibility, particularly in comparison with the use of the
DBR-SIS. As noted above, recent studies have demon-
strated that fewer repetitions of a DBR are needed to obtain
a dependable and valid picture of student behavior when
there are more items completed at each time point (Daniels
et al., 2017; Volpe et al., 2011). Given persistent concerns
related to teachers’ lack of time and resources, there may be
greater buy-in and acceptability for a progress monitoring
tool that is both brief and able to be completed less fre-
quently. Overall, this evidence of treatment sensitivity of
the newly developed DBR-MIS provides support for this
progress monitoring tool.
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