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Abstract. This study examines the dependability of two scaling approaches for
using a five-item Direct Behavior Rating multi-item scale to assess student
disruptive behavior. A series of generalizability theory studies were used to
compare a traditional frequency-based scaling approach with an approach
wherein the informant compares a target student’s behavior with that of classroom
peers. A total of seven novice raters (i.e., graduate students) used both types of
scales to rate 10-min video clips of the classroom behavior of nine middle school
students across three occasions. Generalizability of composite scores derived
from each type of scale was examined across raters and occasions. Subsequent
decision studies were conducted to determine the number of measurement occa-
sions that would be required to obtain an acceptable level of dependability.
Results of these studies indicated that the type of scale accounted for a substantial
proportion of variance (29%) and that the traditional frequency approach required
far fewer assessment occasions to reach the criterion for absolute and relative
decisions (4 and 8 occasions, respectively) compared with the comparative
scaling approach (>30 occasions). Implications for future research and current

practice are discussed.

Schools are increasingly using tiered
models of prevention and a problem-solving
framework wherein every student is exposed
to primary prevention and assessments are
used to match the intensity of subsequent in-
tervention to the level of student risk
(Gresham, 2014). The success of such models
depends, in large part, on the collection of
progress-monitoring data to assess student re-
sponse to intervention and to determine if the
level of support provided is adequate or if
additional or alternative supports are neces-
sary (National Center on Response to Inter-
vention, 2010). Although the availability of

these types of measures for reading and
mathematics has facilitated the adoption of
problem-solving models in these academic
subject areas (e.g., Jimerson, Burns, & Van-
DerHeyden, 2016), progress in the behav-
ioral domain has been comparatively slow
given the lack of appropriate measurement
tools (Chafouleas, Volpe, Gresham, & Cook,
2010).

To have utility within a problem-solving
model, it has been argued that a progress-
monitoring system for social behavior should
include the assessment of both specific perfor-
mance objectives and long-term general objec-
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tives or behavioral general outcome measures
(GOMs; Kratochwill & Bergan, 1990; Volpe
& Gadow, 2010). That is, it is important to
assess not only short-term changes in specific
behaviors that are targeted for intervention
(e.g., calling out, off-task) but also the longer-
term impact of the intervention on broader
domains of functioning (e.g., disruptive be-
havior, social behavior). We use the term be-
havioral GOMs to refer to feasible and tech-
nically adequate measures that are designed
for repeated assessment of broad constructs
(e.g., disruptive behavior, academic engage-
ment/motivation, oppositional behavior, social
skills).

If behavioral measures are to demon-
strate utility for decision making in progress-
monitoring applications, they should not only
demonstrate defensible psychometric charac-
teristics (e.g., reliability, validity, treatment
sensitivity) but also be (a) feasible (cost-effec-
tive) and efficient for repeated administration
(i.e., quick to complete), (b) flexible to reflect
unique concerns, and (c) reflective of mean-
ingful levels of change (Christ, Riley-Tillman,
& Chafouleas, 2009; Kazdin, 2011). Although
those measures that traditionally have been
used to assess treatment response (e.g., Sys-
tematic direct observation, traditional rating
scales) meet some of the requirements for use
in problem-solving models, their utility within
a progress-monitoring context is limited given
concerns related to feasibility (Briesch &
Volpe, 2007; Chafouleas, 2011; Hintze &
Matthews, 2004). However, the transition
from resource-intensive assessment methods
designed primarily for classification to more
feasible methods has been slow. There has
been increased attention directed to the devel-
opment of feasible and psychometrically
sound progress-monitoring measures for be-
havioral problems, but consensus has not yet
been reached concerning the appropriate tar-
gets of assessment, the methods that should be
used to measure them, or whether any of the
candidate methods might serve as GOMs of
behavioral functioning akin to those found in
the academic realm (Chafouleas, Volpe et al.,
2010).
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DIRECT BEHAVIOR RATING

One method that has demonstrated
much promise within the context of behavioral
progress monitoring is Direct Behavior Rating
(DBR). DBR can be conceptualized as a cat-
egory of behavioral assessment that includes
several different specific formats or methods;
however, at its core, DBR is “an evaluative
rating that is generated at the time and place
that behavior occurs by those persons who are
naturally present in the context of interest”
(Christ et al., 2009, p. 205). The timing of
DBRs represents a key difference from tradi-
tional rating scales. Whereas traditional rating
scales typically require the informant (e.g.,
teacher) to provide a summative rating of be-
haviors that have occurred over weeks or
months, DBRs are designed to rate behaviors
observed over much shorter intervals ranging
from minutes (e.g., Briesch, Kilgus, Chafou-
leas, Riley-Tillman, & Christ, 2012; Chafou-
leas, Kilgus, Riley-Tillman, Jaffery, & Harri-
son, 2012) to hours (Chafouleas, Kilgus, Jaf-
fery, Riley-Tillman, Welsh, & Christ, 2013;
Kilgus, Chafouleas, Riley-Tillman, Christ, &
Welsh, 2014).

There are multiple options for conduct-
ing ratings within the broad category of DBR.
The most well-studied method of DBR to date
is the single-item scale (DBR-SIS). Using this
method, informants are provided with a brief
description of the broad behavioral construct
being assessed (including examples of behav-
iors that are considered indicators of the con-
struct) and asked to rate how often the target
student demonstrates the behavior. Most typ-
ically, the perceived frequency of a behavior
has been assessed using a continuous line con-
sisting of several anchors indicating points
from 0% to 100% (e.g., Chafouleas, Briesch,
et al, 2010); however, Likert-type scales also
have yielded favorable results (e.g., Volpe &
Briesch, 2012). The research group led by
Chafouleas and Riley-Tillman has conducted a
programmatic line of research (>30 published
studies since 2002) examining this method
(for a review, see Chafouleas, 2011).

Another available option is the use of a
DBR multi-item scale (DBR-MIS), in which



Scaling of DBR-MIS

multiple indicators of a broad behavioral con-
struct are rated simultaneously and summa-
rized in aggregate. A number of different ap-
proaches have been investigated within the
broad category of DBR-MISs (e.g., Fabiano,
Vujnovic, Naylor, Pariseau, & Robins, 2009;
LeBel, Chafouleas, Britner, & Simonsen,
2013), but recent work has focused on the
psychometric adequacy of multi-item scales
that rated several specific indicators (e.g., calls
out, is noisy, clowns around) of a broader
behavioral construct (e.g., disruptive behavior;
Volpe & Briesch, 2012, 2015).

DBR Multi-Item Scales

Volpe and Briesch (2012) recently in-
vestigated the psychometric adequacy of two
five-item DBR-MISs (academic engagement/
motivation and disruptive behavior) designed
specifically for progress-monitoring purposes.
Raters used a 6-point scale (0 = never, 1 =
rarely, 2 = sometimes, 3 = often, 4 = very
often, 5 = always) to assess the behavior of
eight middle school students across three oc-
casions. Generalizability theory (GT; Cron-
bach, Gleser, Rajaratnam, & Nanda, 1972)
was then used to determine the number of
ratings needed to obtain a dependable estimate
of each global behavior. GT represents an
extension of classical test theory, in which the
goal is to determine how accurately one can
generalize from a specific sample of behavior
to all possible samples of interest. Whereas
traditional reliability analyses only allow the
user to examine one source of error variance at
a time (e.g., raters in assessing interrater reli-
ability), GT can be used to examine multiple
sources of rating variance simultaneously. In
this way, it is possible to determine which
facets (e.g., raters, items, time) are contribut-
ing the greatest proportion of rating variance
and should therefore be targeted in making
improvements in the measurement procedure.

Findings from the Volpe and Briesch
(2012) study indicated that few assessments
(i.e., four) were necessary to reach a depend-
ability coefficient of .80 or greater when as-
sessing academic engagement within the con-
text of progress monitoring. However, the dis-

ruptive behavior DBR-MIS required 3 times
as many assessments (i.e., 12). Similar to find-
ings in other studies (e.g., Chafouleas, Briesch
et al., 2010), the largest sources of measure-
ment error were those involving time, includ-
ing changes in overall student behavior across
days and changes in the rank order of students
across days. Some research has suggested that
time-related variance components may be
even larger for students with significant be-
havioral concerns as compared with typically
developing children (Briesch, Volpe, & Fer-
guson, 2014).

Reducing Measurement Error in DBR
Assessment

The findings noted earlier concerning
time-related variance are not surprising, given
that the types of behaviors assessed (e.g., ac-
ademic engagement, disruptive behavior) are
highly influenced by environmental conditions
such as the degree of classroom structure or
what activity preceded the target observation
period. In the analysis of single-case designs,
variability of behavior both within and across
phases is of particular interest from a behav-
ior-analysis perspective (Cooper, Heron, &
Heward, 2007). For example, variability
within conditions may be indicative of the
level of control one has over the dependent
variable, and effective interventions may
lead to changes in the level, trend, and vari-
ability of the dependent variable. The unfor-
tunate result of behavioral variability within
persons, however, is that the number of as-
sessments required to obtain a sufficient
level of reliability increases in proportion to
the degree to which student behavior fluc-
tuates over time. Indeed, from a test-theory
perspective, variability in scores across as-
sessments (under the same conditions) is
considered error.

One potential solution to addressing
high levels of time-related variance could lie
in the scaling of assessment. Likert-type scales
have been used across both studies of DBR-
SIS and studies of DBR-MIS, with respon-
dents asked to judge how frequently a behav-
ior occurred using either a descriptive scale
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(e.g., never, sometimes, often; Volpe & Bri-
esch, 2012) or numeric scale (e.g., 0-10; Cha-
fouleas, Briesch et al., 2010). Although this
type of scale is a seemingly intuitive way of
measuring teacher perceptions of behavior,
ratings of frequency do not consider behav-
ioral norms that may be important. For exam-
ple, the collection of peer comparison data
with direct observation is a way to determine
whether the target student’s behavior signifi-
cantly deviates from what is typical in a given
situation and therefore warrants intervention
(e.g., Whitcomb & Merrell, 2012). Further-
more, when informants are asked to provide
their impressions of student behavior using
commercially available rating scales, judg-
ments of a target behavior are often influenced
by contextual factors. For example, because
there is no absolute interpretation of what of-
ten means (a common anchor on behavior
rating scales), rating an item as occurring often
is likely influenced by the overall rates of the
target behavior within the classroom (Reid &
Maag, 1994).

It may likewise be helpful to obtain a
normative comparison with DBR by asking
the informant to rate a target student’s behav-
ior in comparison with other students in the
classroom. Although there are a variety of
comparative scaling approaches used in re-
sponse-centered measurement (Crocker & Al-
gina, 2008), to our knowledge, no previous
work has investigated a scaling approach that
explicitly asks raters to compare the behavior
of one subject with that of others. Studies of
DBR conducted in in vivo settings have high-
lighted substantial changes in overall student
behavior across days (i.e., 16%—-20% of vari-
ance; Chafouleas, Briesch et al., 2010), sug-
gesting that some fluctuations in behavior are
shared across students in the classroom rather
than specific to the individual. It may therefore
be possible to reduce the degree of rating
variance attributable to situational variables by
using a normative scale and accounting for
this shared variability. The result is a clear
departure from traditional rating scale assess-
ment where one seeks to quantify an infor-
mant’s perception of the frequency of a target
student’s behavior. Instead, the goal of a nor-
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mative scale is to obtain an informant’s per-
ception of the deviance of a target student’s
behavior compared with a sample of class-
room peers.

STUDY PURPOSE

The aim of this study is to extend the
line of research investigating DBR-MIS by
investigating the dependability of data gener-
ated via two alternative Likert-type scaling
approaches involving a 7-point scale. One
scale was designed to assess rater perceptions
of the frequency of behaviors (e.g., never to
almost always), whereas the comparison scale
was designed to assess teacher perceptions of
the frequency of behaviors demonstrated by a
target student compared with peers (e.g., much
less to much more). We hypothesized that
obtaining a dependable estimate of disruptive
behavior using the frequency-scaling approach
would necessitate at least 2 weeks of ratings,
given the large influence of time-related vari-
ance found by Volpe and Briesch (2012) using
a similar scale. Furthermore, we hypothesized
that error associated with differences in stu-
dent behavior across time, in particular the
Person X Occasion interaction, would be
lower for scores generated via the latter ap-
proach (comparative scaling) and that this
would lead to improvements in dependability
and efficiency (i.e., fewer assessment occa-
sions would be required to reach our criterion
for dependability).

METHOD

Given that progress monitoring is most
likely to be carried out with students at risk
for, or currently demonstrating, behavioral
problems, we attempted to ensure that the
sample represented this target population. It
was particularly important to represent stu-
dents at risk for or demonstrating behavioral
difficulties because previous research has
shown that using a general sample of students
may substantially overestimate the psycho-
metric adequacy of resultant data (Briesch
Volpe, & Ferguson, 2014).
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Participants and Setting

Participants therefore consisted of nine
seventh-grade students (five boys, four girls)
who had been nominated by their classroom
teacher for participation in a classroom inter-
vention study (Briesch, Hemphill, & Daniels,
2013). Each student was enrolled in one of
three general-education mathematics classes,
which contained approximately 20 students
and were taught by the same teacher. The
students were judged by their teacher to dem-
onstrate inadequate response to universal
classroom behavior management practices,
namely maximizing classroom structure, ex-
plicitly teaching behavioral expectations, and
providing students with feedback regarding
their demonstration of desired and undesired
behavior.

All nine participants attended an urban,
public, charter middle school in the Northeast
comprised entirely of students of color, with
more than 70% who were eligible for a free or
reduced-price lunch. Ratings were conducted
using videotaped footage of classroom instruc-
tion that was obtained in accordance with uni-
versity human subjects institutional review
board procedures within the larger interven-
tion study.

Measures

Two scaling approaches (frequency and
comparative) were used to assess student be-
havior using the items comprising a DBR-MIS
measuring disruptive behavior developed by
Volpe and Briesch (2012). Each disruptive
behavior DBR-MIS was comprised of five
items (calls out, is noisy, clowns around, talks
to classmates when inappropriate, and is out of
seat or area). The frequency scale was similar
to the original scale used by Volpe and Bri-
esch but included 7 points (0 = never, 1 =
rarely, 2 = occasionally, 3 = sometimes, 4 =
often, 5 = very often, 6 = almost always)
instead of 6 points, given findings that at least
seven scale gradients are optimal to detect
changes in behavior over time (Christ et al.,
2009). Instructions for the frequency scale
were “Below is a list of behaviors that students
may demonstrate in the classroom. Please read

each item and rate how the child behaved
during the observation interval.” The compar-
ative scale required raters to make normative
comparisons in completing ratings by compar-
ing the behavior of the target student with the
other students in the classroom (0 = much
less, 1 = less, 2 = somewhat less, 3 = about
the same, 4 = somewhat more, 5 = more, 6 =
much more). Instructions for the comparative
scale were “Below is a list of behaviors that
students may demonstrate in the classroom.
Please read each item and rate how often the
student exhibited the behavior during the ob-
servation period compared to other children in
the classroom.”

Procedures

Video clips gathered during the baseline
phase of the aforementioned study were edited
to obtain one 10-min continuous segment for
each of 3 separate days. It was determined that
10-min segments would afford a sufficient
sample of behavior while minimizing rater
fatigue (given that each rater would view the
same clip on multiple occasions). Clips were
edited so that the general structure of the class-
room routine was identical across segments.
That is, all three video segments began when
the class transitioned from independent seat-
work to teacher-directed large-group instruc-
tion and ended once 10 min had elapsed.

Seven female graduate students served
as raters in this study. All were in their first
year of graduate study in school psychology
and were enrolled in an introductory course in
assessment that included brief coverage of rat-
ing scale assessment and systematic direct ob-
servation. Because these individuals had lim-
ited training in assessment procedures, they
should be considered novice raters, and as
such, they should be considered similar to
classroom teachers who are commonly asked
to collect DBR data. Raters observed the
aforementioned video segments in a quiet
room containing a bank of 10 work carrels. All
raters attended a 1-hr training session, which
involved watching video segments of student
classroom behavior and completing ratings us-
ing the scales investigated in this study. Raters
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also received instruction as to the order in
which to rate students using the two scales. No
criterion was established for rating student
behavior during the training because the pri-
mary purpose of the session was to train the
raters on study procedures. That is, we in-
tended to study the technical characteristics
under minimal training conditions given that
training demands could represent a barrier to
the adoption of a measurement system. Raters
were instructed to conduct their observations
and ratings when there were no distractions in
the room and not to discuss cases with other
raters.

Each rater was provided with detailed
instructions including a matrix indicating the
order by which students should be observed
and the rating scale to be used for each rating.
Each rater was instructed to observe one stu-
dent at a time so that the rater conducted a
total of 54 observations (9 students X 3 occa-
sions X 2 methods). The forms were designed
to counterbalance the order of students to be
rated as well as the order of the rating scales.
They were also designed to ensure that rating
of the same student across two scales would
be separated by many other observations. At
the end of each 10-min video segment, raters
were instructed to rate the student using one of
the two scales.

Design and Analyses

Although traditional reliability coeffi-
cients only provide information for relative
decision making based on rank order, GT can
be used to estimate reliability-like coefficients
for the purposes of both relative (i.e., gener-
alizability coefficient, p?) and absolute (i.e.,
dependability coefficient, ®) decisions. Thus,
GT was used to examine differences in de-
pendability between the two scaling ap-
proaches. For a detailed discussion of GT, see
Briesch, Swaminathan, Welsh, and Chafou-
leas (2014).

Variance component analyses were per-
formed in SPSS, version 21.0, using analysis-
of-variance Type III sum-of-squares estima-
tion, and subsequent generalizability and de-
pendability studies were conducted using

44

Microsoft Excel. First, a model was examined
to determine the proportion of variance asso-
ciated with the two scaling approaches. In this
model, person served as the object of measure-
ment, and the three facets of scale (frequency
and relative frequency), rater, and occasion
were modeled in a fully crossed design (all
students were observed on all occasions us-
ing both methods by all raters). Next, we
conducted generalizability and dependability
studies independently for each scale. In these
models, person served as the object of mea-
surement, and rater and occasion were mod-
eled as random facets in fully crossed designs.

The goal for each generalizability study
was to identify which facets or interactions
contributed the largest percentage of rating
variance, which could be useful in designing
optimally efficient assessment procedures. Re-
sults of generalizability studies for each scale
were used in a series of dependability studies
to calculate reliability-like coefficients for the
purposes of relative and absolute decision
making. Dependability coefficients are the
most relevant index in progress-monitoring
applications because the evaluator is most in-
terested in change within the individual (ab-
solute decision making) as compared to the
relative position of the individual in compari-
son with others (relative decision making). In
the dependability studies reported later, we
investigated how dependability would im-
prove as a function of increasing the number
of assessment occasions. Complete data were
available for all seven raters.

RESULTS

We calculated proportions of variance in
ratings of disruptive behavior in the initial-
model generalizability study. The model in-
volved nine students (i.e., person) being rated
by seven raters using two scales across three
occasions. The largest percentage of variance
was attributable to the object of measurement
(person, 31%), followed by scale (29%) and
the interaction between person and occasion
(10%). These findings indicate that intraindi-
vidual differences in disruptive behavior were
recorded across both scales, that there were
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Table 1. Mean Disruptive Behavior Ratings by Rater and Occasion

Frequency Scale

Comparative Scale

Occasion 1 Occasion 2 Occasion 3 Occasion 1 Occasion 2 Occasion 3
Rater 1 8.78 (3.6) 13.89 (6.9) 11.00 (6.6) 13.56 (7.6) 18.67 (10.5) 12.44 (8.9)
Rater 2 9.78 (4.8) 15.00 (7.5) 10.33 (6.9) 17.67 (6.9) 19.44 (6.3) 16.11 (8.7)
Rater 3 10.11 (4.5) 12.11 (5.1) 9.78 (4.5) 19.89 (2.8) 20.11 (4.2) 17.78 (4.1)
Rater 4 9.22 (3.2) 11.67 (4.8) 10.00 (5.7) 19.89 (3.0) 19.22 (5.5) 15.89 (3.7)
Rater 5 12.00 (5.5) 14.67 (6.8) 11.78 (6.4) 20.78 (5.7) 21.67 (10.4) 18.44 (7.7)
Rater 6 9.33(3.2) 13.67 (6.1) 10.11 (4.0) 18.67 (2.5) 18.67 (4.5) 15.00 (4.5)
Rater 7 13.11 (7.6) 17.33 (7.5) 12.44 (6.7) 18.78 (4.9) 20.56 (8.8) 14.78 (8.1)
Mean 10.33 (4.9) 14.05 (6.38) 10.78 (5.70) 18.46 (5.38) 19.76 (7.28) 15.78 (6.79)

Note. Numbers in parentheses are standard deviations.

notable differences in the level of scores
across scale types (means and standard devi-
ations for each method are summarized in
Table 1), and that to some extent, students
changed rank across occasions. Interactions
including scale type accounted for relatively
small proportions of variance (between 0%
and 3%), which suggested that although the
level of scores was somewhat different across
the two scales, raters used the scales consis-
tently and students tended to maintain their
rank order across scales. Although the results
of the full model provide important informa-
tion, the purpose of this study was to examine
important differences between the two scales
included in the starting model. Therefore, re-

duced models (fully crossed Person X Rater X
Occasion design) were examined for each
scale type.

Reduced-Model Generalizability Studies

Separate generalizability studies were
conducted for each scale type to examine the
proportion of variance attributable to the ob-
ject of measurement (students), the facets of
occasion (day) and rater, and interactions be-
tween these facets (see Table 2). The object of
measurement accounted for the largest propor-
tion of variance for both the frequency and
comparative scales (47% and 49%, respec-
tively), which indicated that both scales were

Table 2. Variance Components for Reduced Models for Frequency and

Comparative Scales

Frequency Scale

Comparative Scale

Variance % Variance Variance % V ariance

Person 18.03 47.00 24.13 49.10
Occasion 3.32 8.60 3.28 6.70
Rater 1.70 4.40 1.82 3.70
Person X Occasion 6.32 16.50 6.07 12.30
Person X Rater 0.21 0.60 5.60 11.40
Occasion X Rater 0 0 0.31 0.60
Residual 8.80 22.90 7.97 16.20
Total 38.37 100 49.18 100
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roughly equivalent in terms of their ability to
discriminate interindividual differences in stu-
dent disruptive behavior. The next largest
source of variance for both scales was the
three-way interaction (Person X Occasion X
Rater) plus residual. The proportion of unex-
plained variance was somewhat higher for the
frequency scale (23%) than for the compara-
tive scale (16%). The interaction between per-
son and occasion accounted for somewhat
more variance for the frequency scale (17%)
than for the comparative scale (12%), which
indicated that changes in rank across students
over days were slightly less pronounced when
using the comparative scale. The proportion of
variance attributed to the facet of rater was
small across scales (4% for both scales), indi-
cating only minor differences in how raters
judged disruptive behavior overall, but there
were notable differences in the consistency
with which raters judged the disruptive behav-
ior of different students (<1% for frequency,
11% for comparative). Finally, the proportion
of variance attributable to the interaction be-
tween occasion and rater was small (<1% for
both scales), indicating that raters were con-
sistent in their overall judgments of disruptive
behavior over time.

Reduced-Model Dependability Studies

Using the variance components from the
reduced models described earlier, we con-
ducted a series of dependability studies to
inform data collection for progress-monitoring
purposes. First, for the starting models
wherein seven raters completed ratings on
three occasions, the frequency (p2 = 88, b =
.82) and comparative (p?> = .88, & = .84)
scales showed favorable levels of dependabil-
ity for both relative and absolute decisions.
Next, on the basis of typical school-based
progress-monitoring practice, we examined
how many assessment occasions would be re-
quired for scores from a single rater to achieve
a reliability-like coefficient of .80 or greater.
This criterion of .80 was selected because it
has been recommended as a minimal standard
for progress-monitoring purposes (Salvia, Ys-
seldyke, & Bolt, 2010). The results of the
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dependability analyses are summarized in Fig-
ure 1, in which generalizability coefficients
are shown in the top panel and dependability
coefficients are shown in the bottom panel.
Results for both relative and absolute
decision making differed markedly between
scales. First, regarding relative decision mak-
ing, the comparative scale required more
than 8 times as many assessment occasions as
the frequency scale to reach the criterion of
.80 (i.e., 33 versus 4). The reliability criterion
for absolute decision making was reached af-
ter 8 assessment occasions for the frequency
scale, but the criterion would not be reached
even after 100 assessment occasions for the
comparative scale. Dependability estimates
across scales and indices rose quickly over the
first five or six assessment occasions, reaching
the more liberal criterion of .70 after three
(relative) to seven (absolute) occasions.

DISCUSSION

The success of a multitiered model of
school service delivery relies on the availabil-
ity of tools to monitor student response to
intervention that are both psychometrically de-
fensible and feasible for repeated use. Within
the context of behavioral assessment in partic-
ular, much attention has been paid in recent
years to the development and evaluation of
single- and multi-item DBR scales as a way to
balance defensibility and feasibility. One re-
curring finding within the literature has been
the dampening effect of time-related variance
(i.e., changes in student behavior over time)
on obtained generalizability and dependability
coefficients. That is, the more that student
behavior is found to fluctuate over time, the
more rating occasions are needed to obtain a
sufficient level of dependability. It was pro-
posed that one potential way to reduce some of
the noise in these data would be to rate the
target student’s behavior in comparison with
other students in the classroom, which would
potentially control for rating variance attribut-
able to situational variables outside of the stu-
dent (e.g., structure of classroom lesson). The
present study therefore sought to determine
whether the use of a comparative method of
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Figure 1. Summary of Dependability Studies
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scaling when completing ratings of disruptive
behavior on a five-item DBR-MIS would re-
sult in improvements in the dependability of
data as compared with a traditional frequency-
based scaling approach such as sometimes and
often.

Within the current study, descriptive sta-
tistics indicated that raters assigned higher
mean scores of disruptive behavior when us-
ing the comparative scale (range = 13.56—
21.67) as opposed to the frequency scale

(range = 8.78-17.33). However, discrepan-
cies in the level of ratings across scales are not
unexpected given the differences across qual-
itative descriptors. For example, although a
score of 3 reflects the midpoint of both scales,
this score indicates that the behavior some-
times occurred on the frequency scale and that
the target student exhibited the behavior about
the same as other students in the classroom
on the comparative scale. The same disruptive
behavior may therefore occur infrequently in
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an absolute sense but more frequently as com-
pared with peers. Results of the full-model
generalizability study further supported the
fact that differences in rating across scales
were substantial, with 29% of the total rating
variance attributable to differences across the
two scales.

Results of the reduced-model generaliz-
ability studies were overall fairly consistent
across scales. The largest proportion of rating
variance across both scales (47% for fre-
quency, 49% for comparative) was attribut-
able to differences in disruptive behavior
across students, which was a desirable finding.
In fact, both percentages were higher than
those identified in previous research examin-
ing ratings of disruptive behavior conducted
by research assistants (i.e., 29% variance in
DBR-SIS ratings, Chafouleas, Briesch et al.,
2010; 37% variance in DBR-MIS ratings,
Volpe & Briesch, 2012). Furthermore, only
16% (comparative) to 23% (frequency) of the
rating variance was left unexplained by the
facets modeled. This finding was comparable
with results from Volpe and Briesch (2012),
wherein residual error accounted for 26% of
the variance in disruptive behavior ratings.

Despite these similarities, one notable
exception across scaling approaches involved
the interaction between person and rater.
Whereas the Person X Rater interaction ac-
counted for a negligible amount of rating vari-
ance when using the frequency scale, this
same interaction accounted for roughly 11%
of the variance when using the comparative
scale. This finding suggests that there was
greater variability in raters’ perceptions of par-
ticular students when using the comparative
scale as opposed to the frequency scale. Per-
son X Rater interaction effects have been doc-
umented in other studies using DBR in recent
years. For example, Volpe and Briesch (2012)
found that 10% of the variance in DBR-MIS
ratings of disruptive behavior was attributable
to this interaction when using a similar rater
sample such as graduate research assistants.
Likewise, in exploring the use of DBR-SIS
with classroom teachers, Briesch, Chafouleas,
and Riley-Tillman (2010) found that 20% of
variance in ratings of academic engagement
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was attributable to a Person X Rater interac-
tion. Both teachers in the Briesch et al. (2010)
study were fairly consistent in their assess-
ments of most students, but discrepancies
were noted in ratings for the two students
demonstrating the lowest levels of academic
engagement. When the Person X Rater plots
in the current study were examined, however,
there did not appear to be greater inconsisten-
cies among raters at specific levels of disrup-
tive behavior.

An additional finding of interest in-
volved the Person X Occasion interaction. It
was hypothesized that the comparative scale
would reduce the percentage of variance at-
tributable to changes in student behavior over
time (i.e., Person X Occasion interaction),
but the size of this reduction was much smaller
than expected. Whereas the Person X Occa-
sion interaction accounted for 17% of the vari-
ance in ratings using the frequency scale, it
accounted for 12% of the variance for ratings
using the comparative scale.

One potential explanation for the sub-
stantial Person X Rater and Person X Occa-
sion interactions with the comparative scale
may be that the raters considered the behavior
of all visible peers in the classroom. Because
more than one student in each classroom had
been identified by the teacher as being in need
of intervention, some of the comparison stu-
dents inevitably had elevated levels of disrup-
tive behavior because the comparison group
may have included other target students. It
may be that selecting only typically develop-
ing peers for comparison purposes might have
yielded more favorable results for the compar-
ative scale. Several systematic direct-observa-
tion systems involve selecting peers in the
classroom for this purpose. Typically, three or
four randomly selected peers are observed to
generate an estimate of average classroom be-
havior for that observation session (for a re-
view of methods, see Volpe, DiPerna, Hintze,
& Shapiro, 2005). Although the comparative
scale did not perform as expected in terms of
generating dependable estimates of student
disruptive behavior, the results of the current
study warrant further attention to this ap-
proach. Future studies of this scaling approach
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should consider the use of a feasible training
protocol for raters (Chafouleas, Riley-Tillman,
Jaffery, Miller, & Harrison, 2015; Chafouleas
et al., 2012; Harrison, Riley-Tillman, & Cha-
fouleas, 2014), including specific attention to
the selection of comparison peers.

Despite a number of similarities across
variance component analyses, large discrepan-
cies were identified regarding the number of
rating occasions needed to achieve a .80 level
of dependability when using a single novice
rater. A total of 8 rating occasions were
needed for absolute decision making using the
frequency scale, which is comparable with
previous recommendations concerning DBRs
of disruptive behavior (i.e., 12 occasions;
Volpe & Briesch, 2012). In contrast, an ade-
quate level of dependability could not be
reached using the comparative scale because
of the large percentage of variance (16%) at-
tributable to rater-related effects.

Results of this study highlight one of the
key advantages of using GT over a classical
test theory approach. That is, it is possible to
isolate the specific sources of rating variance
(i.e., generalizability study) and to use this
information to suggest improvements in the
measurement procedures (i.e., dependability
studies). The largest source of alterable (i.e.,
nonperson, nonresidual) variance differed
across scales. For the frequency scale, the size
of the Person X Occasion interaction sug-
gested that ratings would need to be collected
over a greater number of days to improve
dependability. Although this adds to informant
load (Volpe, Briesch, & Gadow, 2011), the
addition of rating occasions represents a real-
istic modification to data-collection proce-
dures. However, both the Person X Occasion
and Person X Rater interactions with the com-
parative scale were sizable. Thus, improve-
ments in dependability would require increas-
ing both the number of occasions and the
number of raters. We modeled the use of a
second rater in a supplementary dependability
study and found dependability and generaliz-
ability coefficients that reached .80 after only
six assessment occasions. Unfortunately, in
many classroom settings, it may be logistically
challenging to collect DBR data from more

than one adult. If this cannot be achieved, one
option may be to focus additional efforts on
the training of raters to ensure that the scale is
used consistently across target students.

Limitations and Future Directions

Findings of this study should be evalu-
ated in the context of several limitations. First,
although the five-item disruptive behavior
scale was designed to obtain ratings of student
classroom behaviors from teacher informants,
first-year graduate students were used as raters
in this study. Although disruptive student
behavior is highly observable (cf. Volpe, Mc-
Conaughy, & Hintze, 2009) and salient to
teachers during typical instruction, the use of
videotape over in vivo observations and the
use of graduate student observers who could
focus on student behavior without competing
demands warrant consideration. Moreover,
teachers are accustomed to rating student be-
havior and have relationships with students
that may affect the way they rate students. As
with any study, the investigator using GT must
try to balance considerations for internal va-
lidity and external validity. A fully crossed
design such as the one used in this study,
wherein all raters rate each student across all
occasions, allows modeling of each facet (rat-
ers, occasions) and interactions between these
facets and interactions between these facets
and the object of measurement (students).
However, the investigator must decide which
of two alternatives will yield more authentic
(and hence informative) data. One option is to
have more than one teacher rate many students
during the same observation sessions, and the
other is to capture student behavior on video
and use as many raters as is deemed adequate.
The second option was chosen for the current
study given that this is a preliminary investi-
gation of a novel scaling approach and be-
cause we were interested in investigating vari-
ability among a large group of raters.

Second, the length of the rating sessions
used in this study is shorter than typically
would be used in progress-monitoring appli-
cations. The 10-min duration was deemed ad-
equate to address the primary research ques-
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tions pertaining to the dependability of the two
scaling approaches given that disruptive be-
havior typically occurs at a moderate rate in
students referred for behavioral concerns.
However, future studies of DBR-MIS should
study teacher ratings over longer observation
intervals (a full class period, a full school day).
The length of the rating interval should be
based on several considerations including the
base rate of the behavior of interest and
the purpose of assessment. The base rate of the
behavior of interest is an important consider-
ation in the assessment of social behavior
(Gresham, Elliott, & Kettler, 2010; Meehl &
Rosen, 1955). Behaviors with lower base rates
(e.g., physical aggression) often are not suit-
able for rating intervals of shorter durations
because the lack of variability between and
within persons over short intervals impedes
decision making. In addition, base rates have
an influence on the accuracy of raters (Harri-
son et al., 2014).

Third, although traditional consider-
ations related to statistical power do not apply
given that GT analyses do not involve statis-
tically significant null hypothesis testing, the
total number of data points (i.e., 9 stu-
dents X 7 raters X 3 occasions = 189 data
points) may seem small. Multiple examples of
the application of GT to a small sample (i.e.,
roughly 10) can be found in the literature
(Chafouleas, Briesch et al., 2010; Fawson, Re-
utzel, Smith, Ludlow, & Sudweeks, 2006;
Hintze & Matthews, 2004; Marzano, 2002);
however, one consequence of including too
few data points within a complex design is that
the resulting variance components may be
negative or unstable (see Briesch, Swamina-
than et al., 2014, for a discussion of these
issues). Sample size was not deemed a signif-
icant issue within the current study, given that
no issues with estimation were encountered
during analyses and the obtained results were
found to be fairly consistent with previous
investigations (e.g., Volpe & Briesch, 2012).
For example, for the frequency-scaling ap-
proach, both person variance and the number
of occasions required to reach the criterion for
dependability were fairly stable across the cur-
rent study (47% and 8, respectively) and the
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Volpe and Briesch (2012) study (37% and 12,
respectively). Nevertheless, findings of the
current study are best viewed as preliminary.
Future studies may strive to include a greater
number of data points to assess the stability of
the obtained variance components.

Finally, this study compared two scaling
approaches applied to one five-item DBR-MIS
designed to assess disruptive behavior. The
extent to which findings of this study general-
ize to other measures of disruptive behavior
and DBR assessment of other constructs are
topics for future study.

Implications for School-Based Practice

The results of this study have several
implications for progress monitoring using
the disruptive behavior DBR-MIS in school
settings. Results for the comparative scale, in
which student behavior was judged in compar-
ison with that of classroom peers, suggested
that a satisfactory level of dependability could
not be achieved with a single rater. Moving
forward, attention will need to be paid to the
development and implementation of training
procedures to determine whether dependabil-
ity can be improved. Caution is therefore pre-
scribed for the use of this scaling approach at
the present time. In contrast, the results for the
traditional frequency scale (i.e., how often did
the behavior occur?) both replicated and
extended the work of Volpe and Briesch
(2012) in support of the disruptive behavior
DBR-MIS (using either a 6-point or 7-point
scale) and added to the literature supporting
the use of the frequency-scaling approach.

Given that progress monitoring involves
examining changes in a target student’s behav-
ior over time (i.e., intraindividual decision
making), obtained dependability coefficients
are of greatest relevance to school-based prac-
titioners. Research to date examining the fre-
quency approach of scaling DBR-MIS sug-
gests that between 8 (current study) and 12
(Volpe & Briesch, 2012) DBR-MIS ratings
are needed to obtain a dependable estimate of
disruptive behavior, and far fewer assessments
(between 2 and 4) are needed to obtain a
dependable estimate of academic engagement/
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motivation (Volpe & Briesch, 2012). Al-
though dependable estimates of these behav-
iors can be obtained efficiently, further studies
are needed to examine other important techni-
cal characteristics of these scales including
criterion-related validity and treatment sensi-
tivity. To date, research on DBR-MIS for dis-
ruptive behavior and academic engagement/
motivation looks promising, but further evi-
dence of the aforementioned technical char-
acteristics is needed before these scales can be
recommended for school-based progress mon-
itoring of social behavior.
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