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Abstract

Historically, teachers’” uptake and implementation of empirically supported classroom interventions have involved substantial
face-to-face consultation. However, most schools do not have the resources to provide this intensive level of support and
many teachers may not need it. Thus, evaluation of alternative supports is warranted. In this pilot study, we evaluated the
feasibility and effectiveness of an interactive web-based technology [i.e., the Daily Report Card.Online (DRC.O)] designed
to facilitate teachers’ use of the DRC with minimal external support and examined individual teacher characteristics associ-
ated with DRC use. Elementary school teachers (N=54) were given access to the DRC.O Web site and asked to use it to
implement a DRC with one child. With regard to implementation, 16% were short-term adopters (less than 1 month) and
39% were long-term adopters (1-7 months of use). On average, short-term adopters adhered to 37% of data entry procedures,
whereas long-term adopters adhered to 74% of data entry procedures. Higher teacher stress was associated with shorter use
and lower adherence. Web site analytics revealed that, on average, long-term adopters completed all steps of DRC develop-
ment in less than 1 h and spent only 3 min per day engaged in data entry for progress monitoring. The magnitude of change
in student target behaviors and Strengths and Difficulties Questionnaire scores was moderate to large. These results reveal
the feasibility and promise of the DRC.O and generate hypotheses for future research. Implications for additional evaluation
of technology-driven implementation supports for teachers are discussed.
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Introduction

In the context of a multi-tiered system of support (Benner,
Kutash, Nelson, & Fisher, 2013), elementary school teach-
ers in the USA and Canada are expected to implement uni-
versal classroom management strategies (e.g., use of rules,
routines, praise) to prevent disruptive student behavior
and facilitate academic engagement (Epstein et al., 2008;
McLeod et al., 2017). However, 10-20% of students often
need additional more targeted supports within the general
education classroom (Forness, Freeman, Paparella, Kauff-
man, & Walker, 2012). One of the most well-studied and
effective targeted interventions for inattentive and disrup-
tive behavior is a daily report card (DRC; Pyle & Fabi-
ano, 2017; Vannest Davis, Davis, Mason, & Burke, 2010).
Despite the existence effective targeted interventions and
the potential benefit for identified students, many teachers
report limited use of such strategies (Hart et al., 2017;
Martinussen, Tannock, & Chaban, 2011). Barriers to use
include contextual factors such as limited access to profes-
sional development, inadequate implementation supports,
and time for implementation (Collier-Meeks, Sanetti, &
Boyle, 2018; Long et al., 2016), as well as to individual
factors such as lack of knowledge of behavioral principles
(Owens et al., 2017), inadequate skills in data-driven deci-
sion making (Farley-Ripple, & Buttram, 2015), and stress
(Domitrovich et al., 2015).

Studies demonstrate that many teachers can overcome
these barriers when provided with consultation (Becker,
Bradshaw, Domitrovich, & Ialongo 2013; Conroy et al.,
2015; Owens et al., 2017). In these studies, consultation
typically occurred with an external consultant weekly
over several months, a practice that exceeds the resources
available in most school districts (Kelly & Lueck, 2011).
However, without such support, there is a risk of low adop-
tion of effective behavior management strategies which
can contribute to continued disruptive behavior (Owens
et al., 2018) and lower student achievement (McLean &
Connor, 2015). Thus, research is needed to develop feasi-
ble strategies that can overcome barriers to adoption and
implementation of strategies like the DRC.

The goals of this pilot study were to (a) evaluate the fea-
sibility and effectiveness of an interactive technology [the
Daily Report Card.Online (DRC.O); see www.oucirs.org/
daily-report-card-preview] designed to address the above-
described barriers to DRC use, and (b) identify teacher
characteristics associated with DRC use. The DRC.O is an
interactive web-based system that offers access to profes-
sional development and mirrors implementation supports
of a consultant.
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When using the DRC, teachers attempt to improve two
to four target behaviors (e.g., completes work, respects
others) per student. Teachers set individual goals for each
behavior, provide daily feedback to students about the
behaviors, and record the frequency of each behavior. To
foster positive home-school relationships, students take
the DRC home to parents who are asked to provide privi-
leges contingent on outcomes. Studies document that the
DRC is effective with elementary school students (Pyle
& Fabiano, 2017; Vannest et al., 2010), is acceptable to
teachers (Girio & Owens, 2009), and can address a vari-
ety of behaviors (positive, negative, academic) (Owens
et al., 2012). There are also empirical benchmarks for the
magnitude of behavior change that can be expected after
each month of use (Holdaway et al., 2018; Owens et al.,
2012). However, two studies reveal that most teachers
report rarely using a DRC and similar interventions (Hart
et al., 2017; Martinussen et al., 2011). We hypothesize
that interactive technology can be leveraged to overcome
barriers to DRC use and achieve positive student outcomes
similar to those obtained when using consultation (at least
for some teachers).

Leveraging Technology to Enhance Adoption
and Implementation

In implementation science frameworks (see Aarons, Hurl-
burt, & Horwitz, 2011 for review), adoption is defined as the
decision to proceed with the implementation of a new strat-
egy. Implementation is defined by several subcomponents,
including adherence (the extent to which an intervention is
implemented as intended) and dose (the quantity received
or duration of the intervention implementation) (see Sanetti
& Kratochwill, 2009 for review). By leveraging interactive
technology, we may be able to address several of the bar-
riers to teacher’s adoption and implementation of targeted
interventions (Collier-Meeks et al., 2018). For example,
interactive technologies can provide easy access to relevant
professional development content to enhance teacher knowl-
edge without travel or the need for substitute teacher cover-
age. Interactive technologies can use data-driven algorithms
to recommend intervention modifications. Such tools may
enhance capacity in teachers who have limited skills in data-
driven decision making (Farley-Ripple, & Buttram, 2015)
and may offer a problem-solving resource that guides inter-
vention decisions and supports implementation over time
(Long et al., 2016).

Online professional development programs for aca-
demic instruction have produced equally positive effects
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on teachers’ knowledge of course content, pedagogical
beliefs, and instructional practices when compared to face-
to-face formats (Carey et al., 2008; Russell, Carey, Klei-
man, & Venable, 2009). Online professional development
for classroom management is in its infancy. However, three
studies (Becker, Bohnenkamp, Domitrovich, Keperling,
& lalongo, 2014; Bishop, Gile, & Bryant, 2005; Pianta,
Mashburn, Downer, Hamre, & Justice, 2008) reveal that
online supports in this domain enhance access to relevant
content, are acceptable to teachers, and can increase
strategy use by teachers. Despite this promise, the online
programs in these studies were coupled with substantial
face-to-face supports from consultants. Given the limited
resources in many schools, intensive consultation is not
often feasible.

Recent studies also reveal that professional development
is most effective when tailored to the teacher’s individual
needs (e.g., Coles et al., 2015; Owens et al., 2017). Some
teachers need intensive face-to-face consultation; however,
a substantial portion of teachers do not. With additional
research, school administrators may be able to reserve face-
to-face consultation for teachers who have significant dif-
ficulty implementing interventions and/or whose students
demonstrate the greatest need, and offer less intensive,
technology-driven supports to the majority of teachers with
lesser needs.

Daily Report Card.Online (DRC.0)

In response to the need for feasible training and implemen-
tation supports, our team created the Daily Report Card.
Online (DRC.O) system, an online resource that supports
teachers’ adoption and implementation of the DRC inter-
vention. The DRC.O offers the information and materials
needed to understand and implement a DRC, including video
models of implementation. Teachers can access this content
at their preferred time and pace. The DRC.O includes inter-
active features designed to mirror supports provided by face-
to-face consultants. For example, the DRC.O Wizard guides
teachers through a development process of selecting and
prioritizing target behaviors, collecting baseline data about
those behaviors, and using the baseline data to set individu-
alized student goals. The system graphs student progress and
has algorithms that offer data-driven decisions, making rec-
ommendations about when goals should be changed (i.e., to
gradually shape student behavior into the normative range)
and by how much (to ensure that the student experiences
success). We developed the DRC.O iteratively, repeatedly
soliciting feedback from school professionals so that the user
interface aligns with user needs.

The initial evaluation of the DRC.O was conducted with
33 elementary teachers in the USA who were provided
access to the DRC.O program and asked to implement a

DRC with one student (with elevated inattentive and/or dis-
ruptive behavior problems) for 2 months using supports from
the Web site and brief, in-person consultation, as needed
(Mixon, Owens, Hustus, Serrano, & Holdaway, 2019). With
regard to adoption, 69.69% of teachers who received access
to the Web site adopted the DRC intervention (i.e., com-
pleted the DRC Development Wizard and implemented the
DRC for at least 1 day). In total, 54.54% (18 of the total
sample) of teachers implemented the intervention for at least
1 month and 51.51% (17 the total sample) implemented it
for at least 2 months (as evidenced by entering daily inter-
vention data). These teachers (n=17) demonstrated accept-
able levels of observed implementation integrity (i.e.,
comparable to that observed in some consultation studies;
Owens, Evans et al., 2018), and their students demonstrated
improvements in total (d=.53) and hyperactive and inat-
tentive (d=.83) problems on the Strengths and Difficulties
Questionnaire (Goodman et al., 2001). Importantly, teachers
achieved these outcomes using an average of 32 min of face-
to-face consultation; this is a substantial reduction in time
compared to studies on DRC effectiveness with traditional
consultation, in which teachers participated in 610, 30-min
meetings (Fabiano et al., 2010; Owens et al., 2012). These
results suggest that, for some teachers, online supports offer
a more feasible means of supporting DRC implementation.

Factors Associated with Implementation

With the above-noted variability in adoption and implemen-
tation of the DRC.O, it is important to explore if there are
teacher characteristics associated with success with online
supports. Identifying such characteristics may allow school
administrators to determine which teachers are most likely
to benefit from this type of support. There is some evidence
that teacher characteristics may influence intervention imple-
mentation (Domitrovich et al., 2015; Owens et al., 2017) and
use of self-paced technology-driven supports (Mixon et al.,
2019). For example, teacher age and highest degree were
associated with longer implementation of the DRC in our
first pilot study. Older teachers and those with a master’s
degree implemented the DRC longer than younger teachers
and those without a master’s degree, respectively (Mixon
et al., 2019). In addition, there is evidence that teachers
with high and low scores on knowledge of relevant behav-
ioral principles respond differentially to different levels of
intensity of consultation (e.g., Owens et al., 2017). Greater
foundational knowledge of the principles that underlie the
intervention may lead teachers to feel comfortable with
the intervention, approach the opportunity, and ultimately
have efficacy for ongoing implementation. Thus, greater
teacher knowledge of the behavioral principles may predict
greater DRC adoption and longer implementation. Lastly,
two studies have found that higher levels of teacher stress

@ Springer



School Mental Health

are associated with lower levels of implementation of other
effective classroom management strategies (Domitrovich
et al., 2015; Wehby, Maggin, Partin, & Robertson, 2012).
Because teachers in the USA and Canada report high levels
of daily stress as a function of challenging student behavior
(Canadian Teachers’ Federation, 2018; Ingersoll, 2001), this
is an important predictor to consider prior to planning for
broader dissemination of the DRC.O to more teachers.

Current Study Addressing Limitations
in the Literature

There are three limitations to the above-described DRC.O
study (Mixon et al., 2019). First, it was conducted in local
schools wherein some teachers had worked with the research
team on previous projects that included the DRC. Indeed, 24
of 33 teachers reported that they had previously used a DRC
and we found that those who had previously implemented
a DRC were significantly more likely than those without
previous use to implement for more than 8 weeks. Second,
although minimal, teachers in this project also had access
to face-to-face consultation, if requested. Consultants were
in the teachers’ buildings for 1-2 h per week, and 74% of
teachers sought brief face-to-face supports. On average,
teachers had three brief consultations (SD =2.03) that lasted
an average of 10 min per contact (SD =4.30). Third, the
previous study did not examine the magnitude of change in
DRC target behaviors or compare that change to monthly
benchmarks (Holdaway et al., 2018; Owens et al., 2012).

To advance our understanding of the feasibility of the
DRC.O in facilitating adoption and implementation of the
DRC, we sought to replicate the findings of Mixon et al.
(2019) under more naturalistic conditions. Namely, we col-
laborated with school districts that did not have a previous
partnership with the researchers and had not previously
received professional development on the DRC interven-
tion (per school administrator report). We also observed
DRC adoption, Web site use, and DRC implementation in
the absence of face-to-face supports from the research team.
Lastly, we calculated single-case effect sizes to represent the
magnitude of change in each target behavior and compared
those to benchmarks.

The aims of the study were to: (1) assess the feasibility
of the system, defined as percent of teachers who adopt the
DRC and use each aspect of the DRC.O system, (2) examine
the quality and duration of teachers’ implementation over
time, (3) identify teacher factors associated with adoption
and implementation, and (d) examine student outcomes
associated with the DRC intervention. We expected that at
least 30% of teachers would use all aspects of the Web site,
adopt and implement the DRC, and achieve positive stu-
dent outcomes. We hypothesized that teachers with higher
knowledge of behavioral principles and lower levels of stress
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would implement the DRC for longer duration and/or with
higher quality. We did not make hypotheses about teacher
age, because it was confounded with previous DRC use in
the past study, and because there is reason to expect that
younger teachers (relative to older teachers) may be more
comfortable with technology in the absence of consultation.

Method
Participants

The project was conducted by an interdisciplinary partner-
ship between researchers in Southeast Ohio, researchers in
Alberta, Canada, and school district personnel in Alberta,
Canada. Participants included teacher—student dyads
recruited from 10 elementary schools from two school dis-
tricts in Alberta. In total, 54 teachers (75.9% female) con-
sented to participate and were given access to the Web site
(33.3% taught K-second grades; 50% taught third—sixth
grades; 7.4% reported teaching multiple grades; and 9.3%
did not report the grade they taught). Most teachers (85.2%)
were general education teachers; 9.3% were special educa-
tion teachers; and the remainder did not report their teacher
status. With regard to highest degree earned, 18.5% reported
having a master’s degree, 75.9% reported having a bach-
elor’s degree, and the remainder did not report their high-
est degree. On average, teachers were 39.53 years in age
(SD=11.05) and had 12.08 years of experience in the field
(SD=9.02). As a point of comparison, among elementary
school teachers in Alberta, the average age is 42 and 72% are
female (Alberta Government, 2013). Because this was a dis-
semination trial focused on teacher behavior, demographic
data about students were not obtained.

Procedures

District administrators provided preliminary information
about the research project to elementary school principals
in the two participating districts and invited them to partici-
pate. Interested principals distributed information to teach-
ers and encouraged interested teachers in their building to
participate in the initial DRC.O orientation session. The
orientation session was conducted in person by the DRC.O
developer in September 2017. Teacher consent was reviewed
and collected at the start of the training session, and then
teachers were asked to complete the baseline teacher rating
scales (described below) prior to the start of the training.
During the 3-h orientation session, the rationale for the
DRC was described and teachers were guided through a
“case” in which they learned how to develop a DRC (with
paper—pencil). Following this interactive activity, teach-
ers were given access to the DRC.O and the developer
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demonstrated how the DRC.O Wizard could make each
of the steps of development easier and more efficient.
The remainder of the session was spent guiding teachers
through the key elements of the DRC.O including DRC
development, implementation features, and data track-
ing, graphing, target modification, and how to contact the
researchers via the Web site.

We designed the remaining procedures to optimize out-
come assessment (i.e., use proximal data from the inter-
vention, and a short, yet broad measure (i.e., Strengths and
Difficulties Questionnaire) to progress monitor change in
distal functioning), minimize teacher burden, and mirror
typical practice. Thus, at the end of the session, teachers
were encouraged to identify one student (demonstrating
inattention, hyperactivity, impulsivity, non-compliance,
disrespect, or aggression) in their classroom who could
likely benefit from the DRC. They were instructed to com-
plete a Strengths and Difficulties Questionnaire (SDQ)
(Goodman, 2001) to determine student eligibility. If the
student’s score fell in the at-risk range or higher on the
Hyperactive/Inattention Problems or Conduct Problems
subscales, the teacher pursued parent consent. Following
receipt of all consent documentation, teachers began using
the DRC.O to develop and implement the DRC. Teach-
ers were encouraged to implement the DRC for 2 months
and enter daily data into the DRC.O platform. Support
from the research team was available to teachers through
e-mail only via the “Contact Us” feature on the Web site;
the research team responded to all requests within 48 h.
Teachers were also encouraged to seek support from per-
sonnel in their building or district who typically provide
support for behavioral interventions. E-mail prompts and
encouragement were sent to teachers by research staff at
specific points of implementation (e.g., following baseline
tracking; at DRC launch) or during lapses in data entry.
Teachers were asked to complete the SDQ after 2 months
of implementation or when the DRC was discontinued.

Unexpectedly, one school dropped out after the orien-
tation. Teachers in this building expressed that they did
not feel the behavioral approach inherent in the use of
a DRC was a good fit for their school. In addition, after
the initial orientation, three additional school principals
requested to participate. Due to scheduling constraints,
the developer oriented teachers in two schools via video
conference. (One session was in October and one in
December 2017.) An Alberta-based project staff member
(trained by the developer) held a face-to-face training in
October 2017. These three sessions (one for each school)
were shortened to 1-2 h by eliminating the case-based
learning activity. All other aspects of the DRC.O orienta-
tion remained the same. Three teachers were scheduled
for an orientation session, but unforeseen circumstances

prevented attendance. They were still given access to the
Web site after providing consent.

Daily Report Card.Online (DRC.0)

The DRC.O Web site was developed to provide educators
with an accessible, interactive, web-based platform to aid in
the development and implementation of a DRC intervention
(Mixon et al., 2019). The Web site contains four primary
“steps” that guide users through the key elements (Step 1:
Orientation to DRCs and the Web site; Step 2: Creating
the DRC; Step 3: Preparing to Launch the DRC; and Step
4: Implementing the DRC). Within these steps, users can
access videos that provide detailed information and mod-
eling of the skills and download PDFs of helpful resources
(e.g., Pre-DRC Launch Tasks; Explaining the DRC to the
Child; DRC Rewards Menu Template). The creation of
the DRC occurs via an interactive wizard that guides users
through the steps of selecting, defining, and prioritizing tar-
get behaviors, tracking these behaviors for 5 days to obtain
a baseline assessment, using these data to set individualized
goals for each target behavior, and printing the DRC. The
DRC Wizard provides teachers with a menu of target behav-
iors that our team has developed with teachers over the last
15 years. All target behaviors are worded in a manner that is
specific, objective, and measureable. Once a teacher begins
implementing the DRC, the Web site provides a data entry
portal depicted as a calendar that reveals the days that data
have been entered or not entered. The data are automati-
cally graphed, and the graphs provide automated data-driven
recommendations for when to modify the goals for each tar-
get behavior to facilitate shaping the behavior to norma-
tive levels. The Web site also provides tools for modifying
target behaviors, a resources page with additional videos
and downloadable materials, and a “Contact Us” portal for
technological or implementation supports.

Measures
Demographic Questionnaire

At baseline, teachers provided information about their age,
gender, educational attainment, current teaching role, and
years of experience in the field.

Teacher Knowledge of Behavioral Principles

This 16-item multiple-choice measure assesses teacher
knowledge of behavioral principles as applied to children
and was developed based on the Behavior Modification Test
(Kratochwill, Elliott, & Busse, 1995). In the development
process, we retained the 11 items were sensitive to change as
a function of participation in a workshop focused on ADHD
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and classroom management (Owens, Coles, & Evans, 2014),
had discriminant validity in identifying teachers with dispa-
rate baseline characteristics (Owens et al., 2017), and had
item difficulty levels that prevented ceiling effects (e.g., we
dropped items answered correctly by 80% or more teach-
ers prior to participation in the workshop). Thus, the items
retained represent “difficult” items that differentiate teachers
with high and low knowledge. A percent correct score was
calculated for each teacher.

Teacher Stress

Teachers completed 12 items from the Teacher Concerns
Inventory (TCI; Fimian, 1988) that assess work-related
stress in the following domains: Time Management (4
items; alpha=.63), General Work-Related Stress (4 items;
alpha=.80), and Student Discipline and Motivation (4
items; alpha=.81). Items are scored on a 5-point scale with
higher scores indicating greater stress in that domain. The
psychometric properties of the measure, including the factor
structure and convergent validity, are well demonstrated (see
Fimian, 1988, for review). TCI scores have been shown to
be associated with teacher burnout, job satisfaction (Fimian,
1988), and counseling sought for work-related issues (Fim-
ian & Krupicka, 1987).

DRC.0 Web site Use Metrics

The DRC.O provides several use metrics that were analyzed
in this study. First, Web site analytics track the number of
visits each user makes to each page and the time spent on
a given Web site page. This information was used to docu-
ment teachers’ use of various Web site features (Aim 1).
Second, the Web site has a daily data entry calendar into
which teachers enter the student’s daily performance (e.g.,
number of interruptions or percent work complete). Using
these data, we defined “adoption” as completing all steps
in the DRC Creation Wizard, downloading the first DRC,
and entering daily data for at least 1 day (Aim 1). For Aim
2, we define “implementation adherence” as the number of
school days for which there are data entered, divided by the
total number of eligible school days (e.g., without student
absences and holidays) between the starting date and end-
ing date of the DRC (last day of data entry). In addition, we
define “duration” as the longest running target behavior (the
target behavior that has the most school days between the
first and last day data were entered).

Strengths and Difficulties Questionnaire (SDQ)
We assessed change in student behavior using the SDQ, a

25-item questionnaire that assesses psychological adjust-
ment of youth in five broad domains: Conduct Problems,
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Hyperactivity/Inattention, Emotion Problems, Peer Prob-
lems, and Prosocial Behaviors (Goodman, 2001). Items are
rated on a three-point scale ranging from 0 (not true) to 2
(certainly true). For the first four subscales, higher scores
indicate more severe problems; for the Prosocial subscale,
lower scores indicate more severe problems. Each subscale
contains five questions. A total difficulty score (ranging
from O to 40) represents the sum of the first four subscales.
Students were eligible to participate if the teacher rated the
child’s behavior in the borderline range or higher based on
the SDQ cutoff scores (available at www.sdqinfo.org). The
SDQ has demonstrated acceptable internal consistency when
using the total score (a=.87) and by subscale (o =.70-.88;
Goodman, 2001). All teachers were asked to complete the
SDQ at baseline for eligibility determination and after
2 months of DRC implementation (or at termination if that
preceded 2 months). Internal consistencies for this sample
were as follows: .64 for Conduct Problems, .77 for Hyper-
activity/Inattention, .82 for Emotion Problems, .66 for Peer
Problems, and .77 for Prosocial Behavior, and .77 for Total
Problems.

DRC Target Behaviors

To compare change in student target behavior to available
monthly benchmarks (Holdaway et al., 2018), we calculated
a single-case design effect size (ES). For each DRC target
behavior, we assessed the number of data points within
each month of intervention. If there were at least 10 days
of data in a given month, we quantified the change dur-
ing that month of intervention (Month 1 and Month 2) by
calculating Tau-U and Tau,y,4yerap ES (Parker, Vannest,
Davis, & Sauber, 2011), a single-case ES that accounts for
possible trends during baseline. If the baseline tau value
was > .10 (indicating substantial baseline trend; Vannest
& Ninci, 2015), we calculated Tau-U to correct for the
baseline trend. Otherwise, Tau,,qverap Was used to calcu-
late the ES. The following standards (Vannest & Ninci,
2015) were applied to evaluate the magnitude of Tau-U and
Tau,,gnoverap effect sizes: <.20=small, .21-.60 =moderate;
.61-.80=large; > .80 =very large.

Results

Aim 1: Feasibility (DRC Adoption, Training, and Web
site Use)

Figure 1 shows how many teachers received the Web site,
adopted the DRC (defined as completing all steps of the
DRC Wizard, downloading the DRC, and entering data for
at least 1 day), and implemented the DRC, as well as rea-
sons for dropout at each phase. In total, 54 teachers received
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Fig. 1 Rates of adoption and
use by teachers given access to
the DRC.O

54 Teachers Given Access to DRC.O
(32 from District 1 and 22 from District 2)
(21 Trained in Sept, 19 in Oct, 11 in Dec,

and 3 used the Web site w/o training)

 Did not pursue intervention (n=20)
 Parent did not consent (n=2)
 Child had other problems (n=1)

o Student did not qualify (n=1)

30 Teachers (56%) Launched a DRC

9 Short-Term Users (17%)
Implemented for 1 to 15 days

21 Long-Term Users (39%)
Implemented for 20 to 132 days

® Teacher illness (n=1)

© Technical difficulties (n=1)

o Unknown (n=3)

* Lack of home support & inconsistent attendance (n=1)
* Student needed more intensive support (n=1)

® Teacher created their own and did not use Web site (n=2)

access to the Web site: 55.56% (n=30) adopted the DRC. Of
these teachers, 9 (16.67% of the total sample) implemented
the DRC for less than 1 month, 21 (38.89% of total sample)
implemented for at least 1 month, and 11 (20% of the total
sample) implemented for at least 2 months. Because mod-
erate to large changes in student behavior can be observed
within 1 month of use (Owens et al., 2012), we categorized
teachers as short-term users (used less than 1 month; n=11)
or long-term users (use for 1 month or longer; n=21).
Table 1 reveals the number of visits associated with vari-
ous Web site features by teacher adoption status. One-way
analyses of variance tests revealed that there were no group
differences related to the use of the initial steps on the Web
site (Step 1: Orientation, Step 2: DRC Development, and

Step 3: Preparation). However, there were significant differ-
ences in use of the DRC Wizard (F(2, 40)=4.95, p=.012),
viewing and editing target behaviors (F(2, 40)=7.22,
p=.002; F(2, 40)=8.44, p=.001, respectively), the daily
data entry calendar (F(2,40)=10.11, p<.001), and Step 4:
Implementation videos (F(2, 40)=5.38, p=.009), leading to
significant group difference in total visits (F(2, 40) =12.34,
p <.001) (see Table 1 for group differences based on post
hoc testing). In addition, long-term users interacted with
the Web site for significantly more total hours (M =9.49 h;
SD =11.48) than short-term users (M =5.18; SD=6.70) and
non-users (M =1.68; SD=2.01); F(2 40)=3.91, p=.028.
Importantly, on average, long-term users spent a total of less
than 1 h (M =57.75 min; SD=80.54) completing all steps of

Table 1 Frequency of visits to each Web site feature per teacher by adoption status

Web site feature Number of visits/teacher

Non-adopters

Short-term adopters Long-term adopters

(n=24) n=9) (n=21)

Min-Max M (SD) Min-Max M (SD) Min-Max M (SD)
Home page* 1-7 2.94 (1.65) 3-15 8.78 (3.35) 7-50 14.49 (9.91)
Step 1. Orientation video 0-2 .38 (.62) 0-1 .56 (.53) 04 .61 (1.04)
Step 2. DRC development video 04 1.75 (1.07) 2-5 2.67 (1.12) 1-18 3.61(3.82)
Step 3. Preparation videos 0-5 94 (1.39) 0-3 1.11 (.93) 0-7 1.61 (1.61)
Step 4. Implementation videos* 0-2 38 (.62) 0-2 .89 (.78) 0-7 1.72 (1.67)
DRC Wizard* 0-16 7.56 (5.80) 0-22 14.44 (6.41) 7-82 20.28 (16.63)
FAQ page 0-1 .19 (.40) 0-2 33 (.71) 0-3 78 (1.11)
Contact Us 0-1 13 (.34) 0-1 11 (.33) 0-1 44 (.51)
Graphs 0-3 75 (.93) 0-3 1.56 (1.01) 0-40 4.44 (9.14)
View targets™* 0-3 1.00 (1.10) 1-5 3.00 (1.58) 0-18 478 (4.18)
Edit target* 0-2 .25 (.68) 04 1.78 (1.20) 0-13 3.28 (3.12)
Add target* 0-2 .25 (.68) 0-2 78 (.97) 04 .89 (1.37)
Data entry calendar* 0-1 .06 (.25) 1-10 4.44 (2.70) 3-34 7.67 (7.32)
Total* 1-7 2.94 (1.65) 3-15 8.78 (3.35) 7-50 14.39 (9.91)

*Significant (p <.05) group differences in number of visits, based on one-way analysis of variance and post hoc comparisons
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the DRC development process (i.e., completing the wizard),
with all but four teachers completing the wizard in less than

Table 3 Correlations between teacher characteristics and implemen-
tation outcomes (percent adherence and DRC duration)

1 h. On average (excluding three outliers), over the course  variable Percent adherence  DRC duration
of implementation, long-term users spent 2.46 min per day
_ . . Teacher age .05 —.14

(SD=2.24) entering data into the graph. i

Because there was unplanned variability in the orientation ~ 11ghest degree —20 -7
teachers received, we examined whether orientation type Percent Cf)rreCt knowledge 42 04
was associated with DRC adoption status. Table 2 reveals Stress—time management —20 -2
the type of orientation (video or face-to-face; by DRC.O Stress—work stress —16 -2

Stress—discipline/motivation ~ —.53%* —.32%

developer or project staff; duration of training, and month of
training) by non-users and users. The Chi-square test (albeit
analysis was weakly powered) was not significant, suggest-
ing that these factors may be not associated with adoption
rates following training.

Aim 2: Implementation

The Web site offers two indicators of implementation. First,
the Web site captures daily data entry which indicates the
child performance on each target each day (e.g., number of
interruptions, percent of work complete). Using these data,
we calculated percent implementation adherence by dividing
the number of days the teacher entered data by the number
of eligible school days (e.g., removing child absences, week-
end, holidays) between the starting and ending dates of the
intervention. On average, short-term users adhered to data
entry procedures on 37.11% (SD =20.34%) of school days,
and long-term adopters adhered to data entry procedures on
74.30% (SD =24.53%) of school days; #(28)=3.99, p <.001.

Second, we also capture the duration of implemen-
tation, the number of school days of the longest running
target behavior (as determined by the first and last days of
data entry). On average, short-term users used the DRC
for 9.00 school days (SD =5.24) and long-term adopters
implemented the DRC for 39.62 school days (SD=26.61);
#(28)=3.39, p=.002.

Aim 3: Factors Predicting Adoption

First, we conducted bivariate correlations to examine the
relationship between teacher characteristics and implementa-
tion outcomes (i.e., percent implementation adherence and
duration; see Table 3). Then, we conducted two hierarchical

#p <.05; **p < .01

linear regressions, one per each implementation variable
(see Table 4). On the first step in each model, we entered
the non-malleable characteristics of age and highest degree.
On the second step in each model, we entered the variables
that were significant in the bivariate analysis (i.e., knowledge
and stress discipline/motivation subscale). In both models,
neither age nor highest degree was a significant predictor of
either outcome. However, stress related to student discipline
and motivation was a significant predictor of both percent
adherence and DRC duration, accounting for 12% and 36%
of the variance in each variable, respectively. Higher stress
was associated with shorter use and lower adherence.

Aim 4: Student Outcomes
Strengths and Difficulties Questionnaire

Teachers were instructed to complete the SDQ prior to
implementing the DRC and at the end of 2 months. All
short-term (n=9) and long-term (n=21) teachers com-
pleted the SDQ at baseline. The students in each DRC status
group were not significantly different in severity at baseline
(see pre-SDQ scores for the full subsamples in Table 5).
However, only 3 short-term users and 17 long-term adop-
ters completed the SDQ following DRC use. The pre- and
post-SDQ scores for these subsamples are also presented
in Table 5. Because only 33% of the short-term users com-
pleted a post-SDQ, we did not conduct analyses or compute
effect sizes for this group. Paired samples t-tests for long-
term users reveal significant pre-to-post improvement on all

Table 2 Distribution of users

. ; Orientation type  No train-  September October October December
and non-users by orientation DRC group ing w/ Face-to-face ~ Video w/developer  Face-to-face Video w/developer
group team w/developer 2h w/project staff 2h
N (%) 3h N (%) 1.5h N (%)
N (%) N (%)
Non-users 0(0) 10 (50) 3(37.5) 4 (44.5) 5(45.5)
Users® 3 (100) 10 (50) 5(62.5) 5(55.5) 6 (55.5)
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SDQ subscales, except the Emotion Problems subscale; see
within-subject effect sizes for the magnitude of this change
in Table 5. In addition, 7 of 21 (33%) students (of long-term
users who had follow-up data) had SDQ scores move into
the normative range during implementation.

DRC Target Behaviors

In total, across all students, 135 target behaviors were
created. There were 13 types of behaviors selected from
the DRC Wizard, and 5 (3.70%) target behaviors were
custom-made by the teacher. The target types most com-
monly selected were: Interruptions (19.26%); classwork
completion (14.81%); respects adults (9.63%); transitions
(8.89%), and out of seat/area (6.67%). The remaining

targets were selected less than 6% of the time (listed in
order of descending frequency): handles disappointments
appropriately, completes routines, follows directions,
respects others’ space, respects peers, pays attention, uses
materials appropriately, and aggression.

For each DRC target behavior, we calculated a
Tau,poverap effect size (ES). Across all students, there were
75 targets with sufficient data to calculate ES at the end of
Month 1. The average ES at the end of Month 1 was .40
(SD=.41). There were 62 (83%) targets that had a positive
(improving) ES and 13 (17%) targets that had a negative
(or worsening) ES. See Table 6 for the average ES across
all targets by month. From a student perspective, 12 of the
24 (50%) students (of short- and long-term users) had all
targets improve by the end of implementation, 10 students

Table 4 Hierarchical linear

. e Variable Percent adherence DRC duration
regression models predicting
implementation outcomes R2 change Standardized beta R2 change Standardized beta
(percent adherence and DRC
duration) Step 1 .04 .07
Teacher age —.14 22
Highest degree —-.16 .09
Step 2 J12* 36%*
Percent correct—knowledge -.05 347
Stress—discipline/motivation —.34%* —.49%*
Total model 16" A3k

*tp<.10; #p<.05; #¥p <.01

Table 5 Pre and post scores on the Strengths and Difficulties Questionnaires (SDQs)

SDQ score Short-term adopters Long-term adopters
Pre-SDQ Pre-SDQ Post-SDQ Pre-SDQ Pre-SDQ Post-SDQ Within-sub-
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) ject effect
n=9 n=3 n=3 n=21 n=17 n=17 size
Conduct problems 5.33 (3.00) 5.33(1.528) 4.33 (1.53) 5.00 (1.98) 4.88 (1.58) 2.88 (1.97)** 71
Hyperactive/inattention 8.78 (1.92) 8.00 (2.64) 7.00 (1.73) 9.10 (1.55) 9.06 (1.68) 6.67 (2.93)** .90
Emotion problems 3.22(2.33) 3.33(2.88) 2.00 (3.46) 2.05(2.27) 1.17 (1.26) 1.29 (1.45) .29
Peer problems 4.11 (2.62) 5.00 (3.00) 4.00 (3.61) 4.05 (2.40) 3.94 (2.44) 2.59 (1.77)* .65
Prosocial 4.57 (2.25) 2.67 (1.73) 3.00 (1.73) 4.57 (2.25) 4.65(2.18) 6.47 (1.88)** 72
Total scores 21.44 (5.96) 21.67 (6.66) 17.33 (4.73) 20.19 (5.27) 19.59 (3.89) 13.53 (5.92)** .86

Pre-SDQ samples are presented twice for each adopter group. The first column under each heading represents the full subsample of short- and
long-term adopters, respectively. The second column represents the pre-SDQ scores among the subsample of children for whom post-SDQs were
completed, so that the sample size remains stable for the pre-to-post comparison

*p <.05; **p <.01 significant pre-to-post differences

Table 6 Average tau effect sizes

Month1 Month2 Month3 Month4 Month5 Month6 Month7 Month8
by month across all targets
Number of targets 75 25 22 10 7 2 2 2
M effect size (SD) .40 (41) .45(.45) .70 (.38) .80(.20) .90(.14) .97(.03) .95(.05) .99(.01)

Number of targets =number of target behaviors with sufficient data to calculate an ES for that month
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(42%) had at least one target improve, and 8% (2 students)
had all targets decline. Teacher implementation adherence
was correlated with Month 1 (r=.42) and Month 2 (r=.67)
ES (when averaged across targets for each student).

There are two indicators of modification that teachers
made over time. First, teachers could have added new tar-
gets after the initial set of targets. Among the 29 long-term
users, 6 teachers (21%) added new targets. Second, teachers
could have modified the goal criteria for a given target (e.g.,
allowing 5 interruptions at first, then lowering the goal to
3 at a later date). Among the 29 long-term users, 6 teach-
ers (21%) modified the goal criterion of the student’s target
behaviors. There was no overlap in the 6 teachers who added
targets and those who modified goals.

Discussion

The results suggest that, by leveraging interactive DRC.O
technology, a substantial portion of teachers (38.89%) can
adopt and implement a DRC intervention for an acceptable
period of time (at least 1 month) and achieve positive stu-
dent outcomes (as indicated by change in SDQ scores and
target behaviors). Web site analytics reveal the feasibility of
the Web site for facilitating DRC development and progress
monitoring. Regression analyses highlight the role of stress
as a possible barrier to implementation. We interpret these
results in the context of the findings of previous DRC studies
and offer hypotheses for future research.

With regard to adoption, 55.56% of teachers completed
the DRC Development Wizard and launched the DRC. This
rate is lower than that found in the previous DRC.O pilot
study (69.69%) (Mixon et al., 2019). The higher rate in the
previous study is likely attributed to the fact that some of the
teachers had previously participated in DRC projects with
the investigator and all teachers had access to some face-to-
face supports (e.g., to problem-solve about target behaviors
and/or technology), if requested. Collectively, these data
suggest that access to some face-to-face supports, even if
brief (10 min or less), could help some teachers overcome
barriers during the DRC development phase. Still, 55.56%
initial uptake with no external face-to-face support bodes
well for future dissemination efforts. By leveraging tech-
nology, these preliminary data suggest that we can reach a
substantial portion of teachers with relatively low human
resource demands.

With regard to implementation, 38.89% of teachers
implemented the DRC for at least 1 month. This was lower
than found in the previous pilot study (54.54%), likely as a
function of the above-described contextual issues. In addi-
tion, in the previous study, the investigators conducted four
observations of each teacher’s classroom to assess imple-
mentation and student behavior. These observations may
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have played a role in teachers’ continued use of the DRC.
Thus, increased observations may be a factor influencing
teachers’ implementation behavior. Nevertheless, previous
studies document that moderate to large change in student
behavior can be observed within 1 month of use (e.g., Owens
et al., 2012). That 38.89% of teachers used the technology
to implement the DRC for this duration with high adher-
ence (i.e., entered student data on 74% of school days) and
achieved positive student outcomes (see discussion below)
without face-to-face support suggests that this tool may
help more teachers reach more students in need. In addition,
these results suggest that the data entry calendars may be a
useful indicator of adherence (i.e., it was associated with
positive student outcomes) and that the graphing features
may be a useful tool for assessing progress monitoring (i.e.,
target behaviors are sensitive to change in a short period
of time). Importantly, the adherence and outcome data are
consistent with the previous pilot study (Mixon et al., 2019)
and DRC studies that used consultants (e.g., Owens et al.,
2008), suggesting that DRC.O is a promising alternative to
intensive face-to-face supports, yet brief problem-solving
consultants and/or observation may further facilitate use.
A randomized controlled assessment of the DRC.O is war-
ranted to be able to draw causal conclusions about these
hypothesized impacts.

Web site analytics (Table 1) offer some important
insights. First, the Web site offers a validity check for the
categorization of short- and long-term users. Long-term
users spent more total hours on the Web site (M =9.49) than
short-term users (M =5.18). Notably, long-term users spent,
on average, less than 1 h completing all steps of the online
DRC development process. This reveals the efficiency of the
Web site over meetings with a consultant. Namely, in previ-
ous studies (e.g., Fabiano et al., 2010; Owens et al., 2008),
DRC development involved two to three meetings with the
teacher of a duration of 30—60 min each. Similarly, on aver-
age, long-term users spent less than 3 min per day entering
data into the graph. These findings are very encouraging,
given that teachers report limited time and challenges man-
aging competing demands as significant barriers to imple-
mentation (Collier-Meek et al., 2018). Sharing these findings
with teachers during orientation to the DRC.O may help to
set expectations for how minimal the data entry process may
be, providing benefits (e.g., graphs and data-driven deci-
sions) that outweigh the costs (i.e., teacher time).

With regard to student outcomes, Table 6 reveals that
the magnitude of change in student DRC scores is mod-
erate to large and consistent with studies offering monthly
benchmarks (Holdaway et al., 2018; Owens et al., 2012).
Namely, with a sample of 37 elementary students with a
DRC intervention whose teachers received biweekly consul-
tation for 4 months, Holdaway et al. (2018) found an aver-
age Tau ES of .37 at Month 1 and .43 at Month 2 and an
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average standard mean difference (SMD) effect size (a less
conservative effect size) of .94 at Month 1 and 1.13 at Month
2. In addition, 33% students (of long-term users who had
follow-up data) had SDQ scores move into the normative
range during implementation. These data are encouraging
in that a substantial portion of teachers implemented a DRC
without consultation and produce positive student outcomes
that are similar in magnitude to those produced by teachers
who receive consultation in previous studies.

Lastly, the correlation analyses indicated that teacher
knowledge of behavioral principals and stress related to dis-
cipline and student motivation were associated with imple-
mentation. Thus, these factors should be assessed in future
implementation trials. However, in partial support of the
hypothesis, only one component of stress was associated
with lower adherence and use of the DRC. This finding is
consistent with previous studies (Domitrovich et al., 2015;
Troutman et al., 2018) and suggests that it may be helpful
to consider multiple aspects of stress when determining the
type of support that may best match teacher need.

Limitations and Future Research

The current study shows promise for leveraging the use of
technology to introduce classroom-based interventions like
the DRC; however, limitations must be considered. First,
although the sample closely aligns in gender and age with
teachers in Alberta, the sample may not be representative of
the entire population of teachers, as this sample represents
the few in each building who were willing to participate.
Thus, rates of adoption and implementation may be differ-
ent among a broader population. Second, this is a naturalis-
tic study design; thus, the data are useful for understanding
feasibility, promise, and generating hypotheses, but cannot
be used to draw causal conclusions. Third, due to limited
resources and our prioritized focus on teacher behavior, we
did not gather information about students. There may be stu-
dent characteristics (e.g., cognitive functioning) that moder-
ate outcomes, even in the context of high-quality implemen-
tation. Fourth, we did not assess teacher integrity or student
behavior via classroom observation and these represent more
objective and valid indices of implementation and integrity.
Fifth, not all teachers completed the SDQ after the end of
the DRC intervention. Thus, changes in student behavior
reflected here may be different than actually occurred for all
students. Sixth, because the DRCO does not yet have a par-
ent outreach component, we did not assess parent implemen-
tation of DRC review or provision of contingent rewards.
With future iterations of the Web site, we plan to develop
and evaluate parent-focused components. Lastly, a variety of
orientation sessions were provided (video conference, in per-
son, by the developer, by project staff) to meet the needs of
schools in the study. That the orientation type did not seem

to be associated with adoption rates was encouraging; how-
ever, future research should consider systematic evaluation
of various orientation modalities for the DRC.O including
determining whether such a session is needed at all.

Despite these limitations, this pilot study produces novel
information that can be used to generate hypotheses for
future research. For example, there is recent evidence that
tailoring professional development to teachers may pro-
duce better outcomes for teachers who face barriers (Owens
et al., 2017). This evidence suggests that it may be helpful
to consider a continuum of professional development for
teachers that includes: (a) high levels of technology and
no face-to-face support on one end (e.g., like the DRC.O),
(b) technology coupled with some face-to-face support or
web-based consultation, and (c) intensive face-to-face sup-
ports with or without technology on the other end of the
continuum. Future research that examines the application
of various implementation supports in an adaptive design
would advance our understanding of the extent to which
matching implementation supports and teacher needs can
produce higher-quality implementation and more positive
student outcomes than a one-size-fits-all approach to profes-
sional development. Supports that could be examined in an
adaptive manner include the presence of brief face-to-face
supports for problem solving during the development phase,
the use of technology for consultation, and/or the use of one
or two observations during the implementation phase. In
addition, research could examine the impact of either provid-
ing a stress management intervention to teachers, or using
levels of stress (and perhaps knowledge) to guide decisions
about matching more intensive supports to teachers who
have higher levels of stress.

In addition, if brief face-to-face supports may help
teachers overcome barriers, future research could examine
whether internal (rather than external) consultants can be
leveraged to efficiently provide this support (e.g., Atkins
et al., 2008). Internal consultants could be teachers with
experience with a DRC or school psychologists or behavioral
consultants who are naturally in the role to offer implemen-
tation supports. Teachers may be more receptive and trusting
of internal supports. Further, if school administrators are
trained in the system and generate reports from the system,
these could be used to identify teachers who may need assis-
tance and to highlight teachers who are experiencing suc-
cess. Lastly, continued input from teachers can inform future
iterations of the Web site and tools. For example, some
teachers have recommended incorporating the availability
of data entry via mobile devices (in addition to the exist-
ing data entry calendar). Such improvements may further
enhance efficiency and likely enhance acceptability and use.
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Summary

The current best practices for professional development
involve consultation that uses a problem-solving approach
(Frank & Kratochwill, 2014) with observation and perfor-
mance feedback (Owens et al., 2017; Solomon et al., 2012).
However, most schools do not have the resources to imple-
ment this intensive level of support with all teachers. Fur-
ther, many teachers may not need this level of support. This
study (coupled with the previous pilot study; Mixon et al.,
2019) suggests that the DRC.O can facilitate teachers’ imple-
mentation of a DRC to produce positive student outcome
with minimal to no face-to-face supports. Thus, the strate-
gic pairing of an empirically supported intervention with
accessible and user-friendly technology may increase the
likelihood that such interventions could be widely dissemi-
nated and taken-to-scale with the potential of substantially
addressing prevalent student need and enhancing services
for youth in need. A systematic program of implementation
research that explores the hypotheses discussed above will
continue to advance this important agenda.
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