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Technology-based supports offer promise for helping elementary school
teachers implement Tier 2 interventions to address challenging student
behavior. The Daily Report Card Online (DRCO) platform is a cloud-based
web application designed to support teachers’ adoption and implementation
of a high-quality daily report card (DRC) intervention through the use of
professional development resources, guided intervention design workflows,
algorithm-based decision-making tools, and real-time progress monitoring.
We examined teacher adoption, adaptation, and implementation of a DRC
intervention when using the DRCO platform with support from a consultant
during the 2021-2022 school year. Participants were 29 teachers, 20 of
whom used the DRCO to implement a DRC with a student (n = 20). The
most frequently chosen target behaviors were student interruptions, non-
compliance, and work completion. When using the DRCO platform, teachers
achieved several procedures that align with evidence-based guidelines (e.g.,
screening, baseline tracking, setting achievable goals, tracking behaviors
over time). However, goal criterion changes and shaping procedures were
used less often than expected. Despite the option to track behaviors
solely with technology, 60% of teachers tracked student behaviors via
paper methods (e.g., printed the DRC card, used sticky notes). Adaptations
were made by 40% teachers; however, all adaptations involved modifying
printed materials to be more student-friendly (e.g., add clipart to the DRC)
and did not change the guiding principles of the intervention. Tau-effect
sizes for academic and behavioral target behaviors on the DRC showed
small to moderate change over time and change in target behaviors
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showed some association with change in global teacher ratings. Lastly,
we identified associations between teacher characteristics and adoption
and implementation, as well as associations between implementation and

student outcomes.

daily report card, technology, adoption, adaptation, implementation, classroom
intervention, teacher, DRC

Introduction

Public school teachers have one of the most stressful
jobs in the country (Johnson et al, 2005; Richards, 2012),
and this has been exacerbated by the global COVID-19
pandemic (National Education Association, 2022). One of
the most stressful aspects of teaching elementary school
students is managing student social, emotional, and behavioral
challenges (e.g., Greene et al, 2002; Corbin et al, 2019).
Although there are evidence-based classroom strategies and
interventions to address challenging student behavior (e.g.,
McLeod et al., 2017; Collier-Meek et al., 2019a; Owens et al.,
2021), limited time and access to professional development
(e.g., Collier-Meek et al., 2019b), insufficient skills in problem
solving and data-driven decision making (e.g., Farley-Ripple
and Buttram, 2015), and inadequate implementation supports
and accountability (e.g., Long et al, 2016) are barriers to
teachers adopting and implementing such interventions. Given
the negative teacher and student outcomes associated with
teacher stress (Hoglund et al, 20155 Arens and Morin,
2016; Oberle and Schonert-Reichl, 2016; Larson et al.,
2018), finding tools to support teachers’ implementation of
interventions to address challenging student behavior are
needed.

Technological supports offer the promise of achieving this
goal. The Daily Report Card-Online system (DRCO!) was
co-developed with educators to address many of the above-
described barriers. DRCO is a cloud-based web application
designed to support teachers’ adoption and implementation
of high-quality classroom interventions through the use of
professional development resources, guided intervention design
workflows, algorithm-based decision-making tools, and real-
time progress monitoring. In previous studies, we examined
rates of adoption, teacher factors associated with adoption, and
student outcomes (Mixon et al., 2019; Owens et al., 2019). In
this study, we leverage the data from 29 teachers during the
2021-2022 academic year to further explore nuances about

1 www.dailyreportcardonline.com
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the adoption, implementation, and adaptation processes to
inform future expansion of this and other similar technologies.
Using the Reach, Effectiveness, Adoption, Implementation, and
Maintenance (RE-AIM) framework (Glasgow et al., 2019),
we explore teachers’ use of the interactive wizards and
decision-making tools; describe adaptations teachers made
to assist with fit and feasibility; assess student outcomes
using single-subject effect sizes representing change in target
behaviors; and examine the association between student
outcomes, teacher characteristics, and the above-described
features.

Demands on teachers in the current
context

Following school closures associated with the COVID-19
pandemic, teachers are facing unprecedented job demands.
Some students lost 6-9 months of in person instruction (United
Nations Educational, Scientific, and Cultural Organization,
2021), likely influencing academic achievement, and the
social, emotional, and behavioral development of many
children. Some kindergarten and first grade students missed
out on a year of structured and scaffolded social and
adaptive skills development (National Center for Education
Statistics, 2022a). Many children also either witnessed mental
health challenges in their parents or experienced challenges
themselves (Institute of Education Sciences [IES]|, 2022).
Thus, as teachers returned to school after school closures,
they faced the demands of helping students get back on
track academically, socially, emotionally, behaviorally; finding
ways to re-establish home-school connections; and conducting
their job amidst a political landscape where education was
under attack and new policies created contentious debates
about what can and cannot be said or taught in public
schools (e.g., Zurcher, 2021; Field, 2022). It is important to
investigate teachers’ attempts to address challenging student
behavior in this context to better understand how to
best support teachers and students through this unstable
time.
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Evidence-based classroom
interventions

In many schools, teachers and support staff promote
student social and behavioral success via a multi-tiered system
of support (MTSS). Within this framework, teachers foster
student success by establishing a predictable, positive, and
safe school and classroom climate. At Tier 1, teachers foster
success by implementing universal school-wide procedures
for (a) teaching, acknowledging, and reinforcing positive
behavioral expectations and (b) applying effective consequences
that prevent escalation of challenging behavior, redirect it to
expected behavior, and minimize inadvertent rewarding of such
behavior (Nisar et al, 2022). Such strategies are effective in
preventing and managing challenging behavior for the majority
of students (Bradshaw et al.,, 2012; Pas et al., 2019). However, a
subset of students needs a higher level of support (i.e., Tier 2 or
3) to succeed in school.

When a student is persistently struggling to meet classroom
expectations, teachers can work with behavioral support staff
to develop an individualized Tier 2 intervention (e.g., daily
report card, check-in/check-out program) to help the student
be successful in the classroom. When implementing a Tier 2
intervention, it is recommended that teachers and behavioral
support staff use screening data to determine which students
may need a targeted intervention, narrow the problems to
a manageable set of target behaviors, and develop specific
and achievable goals to shape behavior into the typical
range over time (Center on PBIS, 2022). Many classroom-
based Tier 2 interventions involve the use of antecedent-
based interventions (e.g., review of expectations, goal setting)
and use of consequence-based interventions (e.g., labeled
praise, rewards, or loss of privileges), as both are effective in
shaping challenging student behavior in elementary classrooms
(e.g., Staft et al, 2021). To maximize the success of these
interventions, teachers and support staff should also use data to
make informed decisions about the effectiveness of the plan over
time (Center on PBIS, 2022); however, this can be challenging
if procedures to aid in data-driven decision making are not
standard practice or user-friendly.

One specific Tier 2 intervention that has been well-studied
and found to be effective for reducing challenging behavior and
improving student success is the daily report card (DRC) [see
Owens et al. (2020) for review]. When using a DRC, the teacher
and student agree upon clearly defined target behaviors (e.g.,
respectful behavior, work completion) and set goals for daily
success that are shaped over time as the student makes progress.
It is recommended that the teachers track the target behaviors
for 3-5 days before implementing the intervention to obtain a
baseline sample. Baseline data can help teachers establish initial
goal criterion that are achievable goals for each behavior (e.g.,
completes 50% of daily math assignments, respects others with
seven or fewer violations). The teacher is encouraged to review
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the goals with the student at the start of the day, give feedback
to the student at the point of performance throughout the day,
review success at the end of the day, and send a report home
to caregivers. Following shaping procedures, the goals for each
target behavior are modified until the student’s behavior falls in
the normative range. New goals can be added as previous goals
are mastered.

Meta-analyses of single case design studies (Vannest
et al,, 2010; Pyle and Fabiano, 2017) and randomized group
trials (Fabiano et al, 2010) evaluating the DRC intervention
document that it is effective in reducing a wide variety of
challenging behaviors and improving academic and classroom
functioning. Two studies document benchmarks that can
be expected within the first 2 months of intervention (i.e.,
moderate to large change in disruptive behavior; small change in
academic performance), and others document the feasibility and
acceptability of the intervention by teachers (Owens et al., 2008;
Girio and Owens, 2009). Given this level of evidence, our team
undertook a systematic approach to identify key components
of the intervention and key skills needed to implement
the intervention, then developed an interactive technology-
based platform to enhance teachers’ access to professional
development and implementation supports.

Daily report card online program

The Daily Report Card Online (DRCO) Program was
developed in collaboration with teachers and school behavioral
support staff prior to the COVID-19 pandemic. It was designed
to supports teachers’ use of a DRC intervention and address
several barriers to adoption and implementation. To overcome
barriers to professional development training, the DRCO offers
information and materials needed to understand important
components of a DRC intervention, including video models
of implementation. Teachers can access this content at their
preferred time and pace. To address barriers related to obtaining
guidance and support to implement a high-quality DRC
individualized to the students needs (Long et al, 2016), the
DRCO includes a screening process and an interactive wizard
that 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 individualized
student goals. Once the DRC is created, teachers can choose
to print blank cards each day for tracking and sending home,
or they can track behavior in real time using the DRCO
program and print the completed card at the end of the day
to send home with students. To address limitations in problem
solving and data-driven decision skills (e.g., Farley-Ripple and
Buttram, 2015), the DRCO has graphs of student progress and
algorithms that offer data-driven recommendations about when
goals should be changed and by how much (i.e., to gradually
shape student behavior into the normative range while ensuring
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student success). The DRCO platform was designed to put
evidence-based resources in the hands of teachers; however, it
is also a tool that can be used by school-based behavior support
staff (e.g., school psychologists, MTSS team leaders) to make
their consultation work with teachers more efficient, systematic,
and consistent across students and classrooms.

We conducted two quantitative evaluations assessing rates
of teacher adoption of a DRC intervention when using the
DRCO platform with limited support from behavioral support
staff (Mixon et al.,, 2019; Owens et al,, 2019). These studies,
which assessed adoption of the first and second iteration of
the DRCO platform, demonstrated that a substantial portion
of teachers (39-51%) developed a DRC intervention and
implemented it for at least 8 weeks, producing a meaningful
change in student behaviors with minimal supports other than
access to the DRCO platform (Mixon et al., 2019; Owens et al,,
2019). These studies suggested that the DRCO platform had
promise as a standalone technology-based tool for increasing
teachers’ awareness, access, and implementation of Tier 2
classroom interventions.

A follow-up qualitative study (McLennan et al, 2020)
revealed themes related to potential barriers to teacher’s
implementation, some of which were addressed in the third
(current) iteration of the DRCO platform. For example, teachers
recommended simplifying some of the user interface features
(i.e., reducing the number of steps in the DRC Development
Wizard) and enhancing functionality (i.e., adding an option to
track behavior via mobile devices in real time). Both of these
features were upgraded based on this teacher feedback.

In addition, we received feedback that some teachers
experienced confusion or dissatisfaction with tracking or
targeting the problematic behavior (e.g., instances of disrespect),
when the expected school ethos is to focus on the positive (e.g.,
“catch students being good”). We responded to this feedback
in three ways. First, we developed a brief video describing the
importance of (a) phrasing target behaviors in the positive on the
DRC (e.g., respects others) so that students know what behavior
is desired, (b) setting a goal that places a limit on behaviors
that violate this expectation (e.g., respects others with 5 or fewer
mistakes), as this is necessary to reduce the disruptive behavior,
and (c) simultaneously praising positive alternative behaviors
that are incompatible with the disruptive behavior (e.g., sharing
materials, appropriate tone of voice). Second, we redesigned
one step within the DRC Development Wizard to clarify what
behaviors the teachers will be tracking and praising and what
behaviors are expected to decrease over time. Third, we added
additional target behaviors to the DRC Development Wizard
focused on increasing prosocial skills (e.g., sharing feelings,
problem solving) so that teachers could focus on both reducing
disruptive behaviors and increasing prosocial behaviors. Given
these upgrades, exploration of teacher implementation with
these features is warranted.
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Although our previous studies provided important insights,
there are limitations to the conclusions that can be drawn
from them. First, although we obtained qualitative feedback on
facilitators and barriers, we did not explicitly assess adaptations
teachers made to their DRC intervention when using the DRCO
platform. Such adaptations can highlight features that teachers
view as important for feasibility and fit. Second, although
we examined teacher characteristics associated with adoption
and implementation, we did not connect these variables or
other characteristics to student outcomes. In the current study,
we seek to explore the relationships across a broader set of
implementation behaviors and their association with student
outcomes as a way to generate hypotheses for future research.
Lastly, all previous studies examined the utility of the DRCO
platform as a standalone tool (e.g., as a mechanism for putting
resources in the hands of more teachers). However, as the
platform has evolved, we see how this tool can be leveraged
to enhance efficiencies in consultation with teachers. Thus,
the current study explores teacher adoption, adaptations, and
implementation of a DRC intervention when using the DRCO
platform with a behavioral consultant. By investigating the
utility of the DRCO across different use contexts, we can better
understand what supports are most beneficial in improving the
ease and fidelity of teachers’ implementation.

Leveraging technology for
teacher-implemented classroom
interventions

We are aware of only a few studies that have examined
outcomes associated with technology-focused DRCs like the
DRCO program (i.e., Williams et al,, 2012; Yeo et al,, 2018;
Riden et al, 2021). Although the technologies used in these
studies (i.e., email and google documents) aimed to reduce
paper burden and facilitate communication among parents and
teachers, and school staff more broadly, the technologies did not
guide the initial development of the DRC, the shaping of student
goals over time, or teacher implementation of the intervention.
Further, the intervention evaluation in these studies was time
limited (e.g., only a few weeks). Thus, these studies shed
little light on the extent to which technology-based supports
can facilitate general education teachers’ use of a DRC with
elementary school students over the course of a year under
typical classroom conditions.

Collectively, these studies among others examining other
technology-based classroom interventions (e.g., Harrison et al.,
2020; Kumm et al., 2021; Scheibel et al., 2022), offer an example
of how a traditional paper-and-pencil based intervention (like
a traditional DRC) can be transitioned to a technology-based
program to promote teacher implementation and positive
student outcomes. However, due to the nature of many of the
previous studies” designs and samples, research is still needed
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TABLE 1 Demographic representativeness of student sample.

10.3389/feduc.2022.981916

School district A School district B Nationwide
% Of total % Of district % Of study % Of district % Of study % Of
sample (n = 20) (n=3,172)¢ sample (n =11) (n=6,115)¢ sample (n=9) nationwide
Male or boy* 65.0 52.9 455 52.7 88.9 Unavailable
Race
Asian/Asian American 0.0 0.4 0.0 0.4 0.0 5.0
Black/African American 30.0 44.5 36.4 3.2 11.1 15.0
Multiracial 20.0 9.4 18.2 58 11.1 5.0
White/European American 50.0 19.9 36.4 88.1 77.8 46.0
Hispanic/Latine of any race 15.0 25.8 18.2 2.4 11.1 28.0
Dual language students® 0.0 16.9 0.0 0.5 0.0 10.4
Free/reduced lunch 75.0 99.4 81.8 54.0 66.7 52.1

*For both districts, percentages are reported as male and female, for our sample we collected gender identity. In our sample, all children were reported as either boys or girls, although
additional options were provided. Thus, we only report male or boy here for comparison. ®For both districts, this was determined as students receiving English language services, for our
sample we asked caregivers to report the student’s primary language when they first learned to speak. “School district information was collected from the state’s Department of Education

and nationwide information was collected from the National Center for Education Statistics (2022a,b) www.nces.ed.gov/programs/coe.

to better understand the relationship between technology-based
platforms, teacher implementation, and student outcomes.

Current study

There are several implementation science frameworks for
assessing and interpreting data related to intervention adoption,
adaptation, and implementation (e.g., Damschroder et al., 2009;
Aarons et al, 2011; Glasgow et al,, 2019). Each framework
underscores the importance of attending to the key features of
the intervention and the implementer, the social context (inner
setting and outer setting features), and multiple processes over
time (exploration, decision making, adaptation, implementation
strategies) to facilitate the translation of science into practice.
In this study, we used the RE-AIM framework to guide our
inquiry. The aims of this study are to explore teachers’ use
of the interactive wizards and decision-making tools (Aim
1); describe adaptations teachers made to assist with fit and
feasibility (Aim 2); assess student outcomes using single-subject
effect sizes representing change in target behaviors (Aim 3);
and examine the association between student outcomes, teacher
characteristics, and the above-described features (Aim 4).

Materials and methods

Participants

General education teachers were recruited from five
elementary schools across two school districts in the Midwest
to participate in a year-long study focused on evaluating the
effectiveness of a consultation program supporting teacher use
of Tier 1 classroom management strategies and Tier 2 classroom
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interventions (i.e., a DRC). Across the schools, 31 of 107
teachers (28.9% response rate) consented to participate in the
year-long study. Of those 31 teachers, one teacher withdrew
before completing any self-report measures and one teacher
withdrew after three consultation sessions, leaving 30 teachers
with fall survey data and 29 teachers who participated all
year. Both teachers both withdrew due to time constraints.
Teachers identified as White/Caucasian (93.3%), Black/African
American (3.3%), or prefer not to answer (3.3%), and non-
Hispanic/Latine (93.1% with 6.9% preferring not to answer).
Most participating teachers were female (96.7% with 3.3%
preferring not to answer). On average, teachers had 11.4 years
(SD =9.9) of teaching experience and 6.5 years (SD = 7.3) at their
current school. Some (36.7%) had obtained a Master’s degree.
Teachers taught Kindergarten (13.3%), 1st (3.3%), 2nd (13.3%),
3rd (26.7%), 4th (10.0%), and 5th grade (33.3%).

Of vparticipating teachers, 22 teachers obtained parent
consent to implement a DRC intervention with one student
using the DRCO program, and 20 teachers had sufficient
DRC data for analyses (one student moved; one teacher
discontinued the DRC after 8 days). The main reasons for
teachers not initiating the DRC intervention included caregivers
not consenting to the intervention, teacher needing to focus on
Tier 1 behavior management, and teacher declining to use the
DRC intervention.

The demographic profiles of teachers were similar across
school districts. In school district A, 57.6% of teachers
had a Master’s degree and teachers were 87% female,
84.7% 5.8% 4.7%
Black/African American, Asian/Asian American, and

White/European American, bi-racial,
1%
3.5% Hispanic/Latine of any race. In school district B, 62.3%
of teachers had a Master’s degree and teachers were 87.5
were female and 100% White/European American and non-

Hispanic/Latine. Relative to the profile of general education
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teachers in the districts, our sample was representative in terms
of race, ethnicity, and percentage of females but consisted of
fewer teachers with a Master’s degree (34.5% in the sample
compared to 57.6-62.3% in the school districts).

In School District A, the elementary schools had
approximately 490 students and 20 general education teachers
per school, with an average class size of 24.5 students. In
School District B, the elementary schools had approximately
545 students and 24 general education teachers per elementary
school, with an average class size of 22.7. The demographic
profiles of students (one per teacher) were different across the
two school districts (see Table 1). Of the 20 total students in
this study, 11 were in School District A and nine were in School
District B.

Procedures

All procedures were approved by all school districts and
the Institutional Review Board at the university. All general
education teachers at the five participating schools were
recruited to participate via staff meetings and follow-up emails
beginning in spring 2021 and continuing into August 2021.
Teachers who consented to the project represent Cohort 1
(of three Cohorts) of teachers participating in a larger study
evaluating consultation. Consenting teachers completed a brief
consultation process involving a 30-min interview, a survey, two
classroom observations, and a goal-setting consultation session.
This gave teachers an opportunity to experience the consultation
prior to signing up for the year-long trial. To support teachers in
the context of challenges associated with COVID-19, all teachers
who completed this brief consultation process were invited to
participate in the year-long consultation for the 2021-2022
school year (i.e., no study exclusion criteria were applied).

During the year-long consultation, teachers were randomly
assigned to receive one of two consultation packages: (1)
standard best practices problem-solving with brief performance
feedback or (2) multi-component individualized consultation
that included all features of the standard condition and
integrated techniques borrowed from motivational interviewing
and cognitive behavioral therapy to address barriers to
(2017) for details].
Consultants were clinical psychology graduate students

implementation [see Owens et al
and research associates trained in providing both consultation
packages. Teachers in both conditions received up to 10
individualized consultation sessions to support use of Tier 1
classroom management strategies with the whole class and
Tier 2 strategies (i.e., DRC intervention) with one student. The
consultation sessions occurred approximately twice per month
between August and December, and once per month between
January and March. Teachers in both conditions were also
observed two times, for 30 min each, between each consultation
session. During sessions, the teacher and consultant reviewed
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observation data to discuss strengths and areas for growth
with regard to implementation of Tier 1 and Tier 2 practices.
Because this sample represents the first cohort of three, we
do not comment on consultation condition differences in this
paper.

All teachers were given access to the DRCO platform
and were encouraged to identify one student with whom to
implement a DRC intervention. Teachers were instructed to
identify a student who exhibited elevated behavioral concerns
(e.g., inattention, hyperactivity, impulsivity, oppositionality)
and needed additional supports beyond Tier 1 strategies.
Teachers were instructed not to select a student who was
suspected or identified as having autism spectrum disorder or
cognitive impairment (e.g., Intellectual Disability, placement in
Multiple Disability unit). Selected students had to spend at least
50% of the day in the teacher’s classroom.

As teachers considered potential students in need of
intervention, they completed a brief screening measure (Daily
Behavior Rating—see Section “Measures”). Students who
exhibited elevated risk in the opposition, engagement, and/or
disruptiveness subscales of this screener were eligible for the
teacher to pursue caregiver consent. Once caregivers consented,
child assent was obtained. Then, consultants and teachers used
the DRCO Wizard to develop the DRC intervention (i.e.,
select target behaviors) and prepare for collecting baseline data
through the DRCO program. After at least 3 days of baseline
data collection, another consultation session was conducted
to help the teachers finalize the target behaviors and goals
and plan for implementation. Teachers were encouraged via
email and follow-up consultation sessions to implement the
DRC intervention consistently and complete monthly progress
monitoring measures on the student (see Section “Measures”)
through March of the school year. Teachers could discontinue
or add target behaviors at any time based on their own
judgment of student progress. After the end of March, teachers
continued to have access to the DRCO platform but did not
receive consultations or email reminders related to use of the
DRC intervention. Teachers completed a final set of progress
monitoring measures at the beginning of April.

Teachers also completed self-report ratings on a variety of
factors that were hypothesized to be predictive of intervention
implementation in August and January. In the spring teachers
who used the DRCO program completed acceptability ratings
about the DRC intervention.

Measures

Demographic questionnaire

In the fall, teachers were asked to report their age, gender,
race/ethnicity, highest level of educational attainment, and years
of experience. Caregivers reported child gender, race/ethnicity,
primary language spoken, and free/reduced lunch status.
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Daily report card online platform use metrics

For Aim 1, we obtained several indicators of adoption and
implementation from the DRCO platform. First, we determined
if the teachers adopted the intervention (i.e., completed the
DRCO Wizard and initiated a DRC intervention using the
DRCO platform). Second, we obtained information on the type
of DRC target behaviors teachers selected from the DRCO
Development Wizard. Third, we calculated the number of days
between the start of the baseline tracking and the start of
the DRC intervention and the month of DRC intervention
initiation. This metric is important because it reveals how
efficiently teachers were able to initiate implementation of
the DRC intervention. Fourth, we calculated an index of
teacher implementation integrity across the year, defined as
the number of school days for which teachers entered data
about target behaviors, divided by the total number of eligible
school days (e.g., without student absences and holidays)
between the starting date and ending date of the DRC (last
day of data entry). Fifth, we calculated the duration of target
behavior as the number of school days between the first
and last day data were entered for each target behavior.
Lastly, we calculated the percent of eligible school days on
which the student met their goal for each target behavior.
For the last three indicators (implementation, duration, and
achievement), we averaged indicators across all target behaviors
for that teacher.

For Aim 2, we asked consultants to report on several
indicators. First, they reported whether the teacher tracked daily
DRC target behaviors in real time using the DRCO technology
or on paper (and later entered the data into the DRCO
platform). Second, because the consultants were familiar with
the DRCO design, we asked them to describe any adaptation
the teacher made when implementing the DRC intervention
with their student (e.g., modifying printable resources to make
it more student friendly or easier for the teacher to implement).

For Aim 3, we extracted the daily data that teachers tracked
about target behaviors (e.g., daily frequencies of interruptions or
out of seat behaviors; daily percent of work completed). Using
these data, we calculated Tauyon—overlap and Tau-U effect sizes
[single-case effect size; Parker et al. (2011)] to assess change in
each target behavior from baseline to each month of the DRC
intervention (see details in Section “Analytic strategy” below).

Teacher knowledge of behavioral principles

In the fall, teachers completed an 11-item multiple-
choice measure assessing teacher knowledge of behavioral
principles. This measure includes items with high difficulty that
differentiate teachers with high and low knowledge, are sensitive
to change as a function professional development (Owens et al.,
2014), and have discriminant validity in identifying teachers
with disparate baseline characteristics (Owens et al., 2017).
A percent correct score was calculated for each teacher. Teacher
knowledge scores are used in Aim 4.

Frontiers in Education

07

10.3389/feduc.2022.981916

Teacher stress

In the fall and winter, teachers completed four items from
the Teacher Concerns Inventory (TCI) (Fimian and Fastenau,
1988) that assess general work-related stress (o = 0.84 in fall;
a = 0.82 in winter). Items are scored on a 5-point scale
with higher scores indicating greater stress. The psychometric
properties of the measure, including the factor structure and
convergent validity are well-demonstrated [see Fimian and
Fastenau (1988) for review]. TCI scores have been shown to be
associated with teacher burnout, job satisfaction (Fimian and
Fastenau, 1988), and counseling sought for work-related issues
(Fimian and Krupicka, 1987). Teacher stress scores are used in
Aim 4.

Teacher self-efficacy

In the fall, teachers completed the Teacher Self-Efficacy
Scale (TSES) (Tschannen-Moran and Hoy, 2001), a 12-item
measure (o = 0.92) that assesses teacher’s self-efficacy in
three domains: student engagement (four items; a = 0.83),
instructional strategies (four items; a = 0.87) and classroom
management (four items; o = 0.84). Items are rated on a 9-point
scale, with higher scores indicating greater self-efficacy in that
domain. The three-factor structure has been replicated across
independent samples (Tschannen-Moran and Hoy, 2001).
The scores correlate in the expected direction (moderate in
magnitude) with other self-efficacy scales (Tschannen-Moran
and Hoy, 2001). There is evidence that scores are sensitive to
change as a function of consultation with modeled coaching
procedures (Tschannen-Moran and McMaster, 2009). Teacher
self-efficacy scores are used in Aim 4.

Teacher and consultant working alliance

In winter, teachers completed the Working Alliance
Inventory-Short Form Revised (WAI-SR) (Hatcher
Gillaspy, 2006). The WAI is a 12-item self-report instrument
assesses the strength of a therapeutic alliance. Items, rated on a

and

7-point Likert scale (from never to always) are used to compute
a total score (a0 = 0.94). For this study, we modified the item
wording slightly to apply to the alliance between the teacher and
the consultant. Working alliance scores are used in Aim 4.

Usage rating profile—intervention

The Usage Rating Profile-Intervention (URP-I) (Chafouleas
et al,, 2009; Briesch et al,, 2013) assesses teacher perceptions
of intervention acceptability. The URP-I has a replicated
factor structure identifying six subscales that are internally
consistent: Acceptability, Understanding, Feasibility, Family-
School Collaboration, System Climate, and System Support.
Items are rated on a 1-6 scale, and for 5-6 subscales, higher
scores indicate higher acceptability. The exception is the Systems
Support subscale where lower scores indicate that teachers feel
they can implement the intervention without support from
administrators or others. Teachers who implemented a DRC
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intervention completed the Acceptability (13 items; a = 0.96),
Understanding (eight items; o = 0.89), Feasibility (eight items;
a = 0.97), and Systems Support (six items; a = 0.62) subscales
about the DRC intervention. URP-I scores are used in Aim 4.

Student progress monitoring
Daily behavior rating

To screen students and to monitor progress over time,
teachers completed multi-item Daily Behavior Ratings on the
DRCO platform (DBR) (Hustus et al, 2020; Matta et al,
2020). Two DBRs assess positive behaviors (Organizational
Skills and Engagement; as > 0.81 across all time points) and two
DBRs assess problem behaviors (Opposition and Disruptiveness
as > 0.85 across all time points). Each DBR includes five
items. For the positive behavior subscales, teachers indicated
the frequency of these behaviors on a 7-point scale (0 = Never
to 6 = Almost Always). For the problem behavior subscales,
teachers indicated the degree to which each behavior was a
problem on a 7-point scale (0 = Never to 7 = Almost Always).
Students were considered to be a good candidate for a DRC
intervention if they had moderate or high risk, defined as having
three or more items scored two or lower on the Engagement
subscale or having three or more items scored four or higher on
either problem behavior subscale. This measure was completed
prior to the start of the DRC intervention, monthly during
intervention, and in the spring. Studies document the treatment
sensitivity of these measures (Hustus et al., 2020; Matta et al,,
2020) and that they are capable of identifying children with
behavior problems (Daniels et al., 2020). DBR scores are used
in Aim 4.

Strengths and difficulties questionnaire
the and Difficulties
Questionnaire (SDQ) (Goodman, 2001), a 25-item measure

Teachers completed Strengths
assessing perceptions of student behaviors in five areas:
emotional symptoms (as range from 0.73 to 0.94 across
timepoints), conduct problems (as range from 0.60 to 0.80
across timepoints), hyperactivity/inattention (as range from
0.61 to 0.87 across timepoints), peer relationship problems
(as range from 0.20 to 0.59 across timepoints), and prosocial
behavior (as range from 0.83 to 0.91 across timepoints).
Items were rated on a 3-point Likert scale (0 = not true to
2 = certainly true) with higher scores on the emotional, conduct,
hyperactivity/inattention, and peer relationship subscales
indicating more problematic behaviors. A total problems
score (as range from 0.45 to 0.81 across timepoints) was
calculated by summing the scores from the emotional, conduct,
hyperactivity/inattention, and peer relationship subscales.
This measure was completed prior to the start of the DRC
intervention, monthly during intervention, and in the spring.
The teacher version of this measure has acceptable internal
reliability, high test-retest correlation, and predictive utility in
identifying problems in elementary school students (Goodman,
2001; Owens et al., 2016). SDQ scores are used in Aim 4.
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Analytic strategy

For Aim 1, we used descriptive statistics to summarize
teacher use of the DRC intervention using implementation
data collected via the DRCO platform. For Aim 2, descriptive
statistics and qualitative descriptions were used to summarize
teacher adaptations to the DRC intervention. For Aim 3, we
calculated Taunon_overlap and Tau-U effect sizes [single-case
effect size; Parker et al. (2011)] to assess change in each target
behavior from baseline to each month of the DRC intervention.
A month was indicated as a calendar month following the
date the intervention was initiated (e.g., if the intervention was
initiated on 10/20 then Month 1 of data would include any data
from 10/20 to 11/19 and Month 2 would include any data from
11/20 to 12/19). Effect sizes for a particular intervention month
were calculated if there were at least 10 days of DRC intervention
data for that target behavior in the month. For intervention
months that included winter break, DRC intervention data from
the end of the month before winter break was carried over
to the next intervention month to calculate up to 10 days of
intervention data for the intervention month following winter
break. This was done for five target behaviors (6% of total target
behaviors). A similar procedure was conducted when the last
month of intervention did not contain 10 days of intervention
data due to the intervention being completed. In these cases,
the intervention data from the last month was added to the
previous month when calculating an effect size. This was done
for 28 targets (35% of target behaviors). Among the 79 targets,
18 targets (23%) were missing one month of data, 12 targets
(15%) were missing 2 months of data, and nine targets (11%)
were missing three or more months of data due to inconsistent
data entry (i.e., less than 10 days of data entered during an
intervention month).

Talpon—overlap Was used to calculate the effect size unless the
baseline tau was greater than 0.1 [indicating substantial baseline
trend; Vannest and Ninci (2015)], in which case Tau-U was
used. For three target behaviors (4% of total target behaviors),
baseline data was not collected. For these behaviors, baseline was
estimated by taking the initial goal for the target behavior set by
the teacher at the start of the intervention and repeating that for
5 days of baseline. Vannest and Ninci (2015) provide guidelines
for interpreting Tau, indicating 0.20 as a small change, 0.20-
0.60 as moderate change, and 0.60-0.80 as large change. To be
consistent with previous studies [see Holdaway et al. (2020)], we
used an effect size of 0.40 as a lower threshold for denoting an
acceptable response to the intervention.

For Aim 4, we calculated correlations to examine
associations between adoption, implementation, change in
target behaviors, and change in teacher rating scales (i.e., the
DBR and SDQ). In addition, we created various groupings of
teachers and examined characteristics associated with those
groups (e.g., teachers who adopted the DRC intervention
and did not; teachers representing those whose student
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achieved a minimum threshold of success (Tau > 0.4) and
those who did not).

Results

Aim 1: Teachers' use of the daily report
card online platform

Across the DRC interventions for all 20 students, 79 target
behaviors were reviewed to determine if there were sufficient
data for analyses; we found that 66 target behaviors had at
least 1 month with enough intervention data to calculate an
effect size. Henceforth, we present data about these 66 target
behaviors. Table 2 shows the types of behaviors that teachers
selected to target on their DRC interventions. All 20 teachers
added at least two target behaviors to the DRC; 19 teachers
added three targets, but only eight teachers added a 4th target
(five of whom also added a 5th target behavior and three of
whom added a 6th target behavior). Reducing interruptions,
non-compliance, and increasing work completion were the top
three most frequently selected target behaviors. Across target
behaviors, 6% of the targets were initiated in October, 37.8% in
November, 18% in December, 33% in January.

On average, DRC interventions were initiated 15.73 days
after the start of baseline tracking (SD = 16.29 days). More
specifically, 21% of target behaviors were initiated within 5 days,
59% were initiated within 10 days, and 73% were initiated within
15 days. For the remaining 27%, in most cases, the teacher
started tracking in the fall, but for a variety of different reasons
(e.g., high rates of teacher and student absence, rescheduled

TABLE 2 Target behaviors on student daily report cards (DRCs).

Target behavior N (%)

Behaviors to decrease
18 (27.3%)
11 (16.7%)

Interruptions/voice level

Non-compliance

Out of seat 5(7.6%)
Emotional outbursts 4(6.1%)
Disrespectful behavior 4 (6.1%)
Inappropriate use of materials 2(3.0%)
Aggression/hands to self 1(1.5%)
Inappropriate behavior during transitions 1(1.5%)
Behaviors to increase

Work completion 9 (13.6%)
Participation in class 3 (4.5%)
Sharing feelings 3 (4.5%)
Homework completion 2 (3.0%)
Work accuracy 2 (3.0%)
Making positive self-statements 1 (1.5%)

N =66 target behaviors.
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consultation sessions), did not initiate the DRC intervention
until December or January.

With regard to changes to goal criterion, 29-66 target
behaviors (43.9%) had one change in the goal criterion over
time, seven of 66 (10.6%) had two goal changes, and 30 of
66 (45.5%) did not make a goal criterion change. With regard
to the number of days passed before a goal change, 19% of
target behaviors were changed within 1 month, 47% were
changed within 2 months, and the remaining were changed after
2 months or more.

On average, teachers implemented the DRC intervention,
defined as entering data on days the target behavior was
applicable, on 63% of school days (SD = 18%; range: 28% to
88%), and target behaviors remained on the DRC for an average
of 80 school days (SD = 29; range: 40-143 days). On average,
target students achieved their DRC goals on 71% of school days
(SD = 18%; range: 33 to 100%).

On average, teacher acceptability ratings of the DRC
intervention are positive: Acceptability: (M = 5.07, SD = 0.83);
Understanding: (M = 5.38, SD = 0.55); Feasibility: (M = 5.06,
SD = 0.83). On average, their ratings suggest that they do not
feel that they need support from administrators to implement
the intervention (M = 2.69, SD = 0.76).

Aim 2: Adaptations

Data about adaptations are presented in Table 3. Of the
20 teachers who used the DRCO platform, 12 teachers (60%)
used it as is and made no adaptations. The remaining eight
teachers (40%) made adaptations on materials being presented
to students. In this subsample of teachers, three (37.5%)
modified how they presented the printed DRC to the student by
adding emojis and clipart next to each target behavior, or adding
check boxes and laminating the card so that the student could
track their behavior, two (25%) changed the size of the DRC
card so they could tape it to the student’s desk, and three (37.5%)
made and printed reward menus that differed from those offered
on the DRCO platform. Of note, none of the adaptations
changed the underlying principles of the intervention.

Consultants also documented that 30% percent of teachers
created 1-2 target behaviors in the DRCO Wizard that,
ultimately, were not used on the DRC intervention. We think
this evidence highlights the need that some teachers have to
explore the system prior to settling on a target behavior that is
well-matched to student behavior and teacher need.

Lastly, consultants documented the method each teacher
used to track DRC target behaviors and how they entered data
into the DRCO program. Across teachers, 12 (60%) tracked
student behaviors through paper methods (printed DRCO,
sticky notes, and sticker charts), five (25%) tracked through
electronic methods (computer, phone), and three (15%) used
multi-method of tracking (this includes a combination of paper
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and electronic methods). Among those teachers who tracked on
paper, some teachers entered the data at the end of each day and
others entered data at the end of the week. About 25% of teachers
needed prompting to remind them to enter data.

Aim 3: Tau effect sizes representing
change in target behaviors

Tau-effect sizes for DRC target behaviors (both behavioral,
such as interruptions and non-compliance; and academic,
such as work completion, work accuracy, and homework) are
presented in Table 4. The effect sizes indicate that on average,
both academic and behavioral target behaviors showed small
but steady improvement over Month 1 to Month 4, with target
behaviors that lasted into Months 3 and 4 showing moderate
improvement relative to baseline.

Aim 4: Associations among teacher
characteristics, implementation, and
outcomes

With regard to teacher adoption, we compared the 20
teachers who had sufficient data to calculate effect sizes for
DRC target behaviors to the 10 teachers who completed fall
surveys but did not adopt a DRC/did not have sufficient data.
The two groups of teachers did not differ significantly on
any variable (i.e., years in the field, knowledge of behavioral
principles, teacher self-efficacy). However, a few patterns

TABLE 3 Adaptations teacher made when implementing a daily report
card (DRC) with daily report card online (DRCO).

N? %
Adaptations (presenting to student)
No adaptations 12 60.0
Made adaptions (Below are the adaptations made) 8 40.0
DRC Paper Version 3 375
Desk Reminder 2 25.0
Reward Menu 3 37.5
Adaptations to tracking student behavior
Paper (Printed DRCO, sticky notes, sticker chart) 12 60.0
Electronic (Computer, phone) 5 25.0
Used both paper and electronic across days 3 15.0
Data entry habits
Real time 6 30.0
End of day 5 25.0
Entered weekly 4 20.0
Prompting required 5 25.0

There were 20 teachers who implemented a DRC. *Ns do not total to 20 s and
percents do not total to 100% within categories because teacher could have applied more
than one adaptation.
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generate hypotheses for future research. Namely, the average
fall work-related stress subscale score was lower (M = 3.41;
SD = 0.85) among adopters than among non-adopters (M = 3.70;
SD = 0.86). Similarly, the average winter work-related stress
subscale score was 3.33 (SD = 0.81) among adopters and 3.66
(SD = 0.86) among non-adopters. The Hedge’s g effect sizes
for these group differences was 0.33 and 0.37, respectively.
Further, the teacher-reported total working alliance score with
the consultant was lower among non-adopters (M = 5.97;
SD = 0.84) than adopters (M = 6.42; SD = 0.88; Hedge’s g = 0.66).

Second, we examined the correlations between teacher
implementation (percent of days with data), target behavior
duration, student goal achievement, and teacher characteristics
(see Table 5). With regard to teacher implementation, a
significant association was found with work-related stress in the
fall (r = -0.48, p = 0.024), and teacher reported self-efficacy
in student engagement (r = 0.50, p = 0.018) and classroom
management (r = 0.59, p = 0.004). With regard to student
goal achievement, a significant association was found with
work-related stress in the winter (r = -0.46, p = 0.030). No
significant associations were found between target behavior
duration and any other variable. Several expected associations
among teacher characteristics were found. Number of years
teaching was associated with teacher reported self-efficacy in
instructional strategies (r = 0.70, p = 0.001) and self-efficacy in
classroom management (r = 0.54, p = 0.001). All dimensions of
teacher reported intervention acceptability were associated with
teacher-consultant working alliance (see Table 5).

Third, we examined the relationship between teacher
implementation, target behavior duration, student goal
achievement, and student outcomes (i.e., average Tau effect
size across targets for Month 1 and Month 2). Teachers who
observed an average Tau effect size across target behaviors of
0.4 or higher had stronger effect sizes in all months (Month
1 M = 0.20; Month 2 M = 0.56; Month 3 M = 0.46; Month 4
M =0.53), than those whose target students did not achieve this
level of initial success (Month 1 M = 0.05 Month 2 M = -0.05;
Month 3 M = 0.24; Month 4 M = 0.03). Further, among the
teachers who observed an average Tau effect size across target
behaviors of 0.4 or higher, average implementation across the
year was 67% (SD = 18%), target behaviors lasted on average
93 days (SD = 32 days), and target students achieved their goal,
on average, 81% of days (SD = 12 day). In contrast, among
the teachers whose target students did not achieve at least
a 0.4 Tau effect size, implementation was 59% (SD = 16%),
target behaviors lasted on average 64 days (SD = 16 days),
and the students achieved their goal, on average, 59% of days
(SD = 16). Although only some of these group differences are
statistically significant (Month 2 Tau, duration, achievement),
the Hedge’s g effect sizes are all greater than 0.5, suggesting that
the magnitude of the difference warrants further investigation
in larger samples.
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We found little difference in teacher implementation,
duration, or student goal achievement among those who tracked
DRC target behaviors via the technology platform in real time
(Implementation M = 64%; SD = 20; Duration M = 82 days;
SD = 34; Student Achievement M = 68%; SD = 11%) as
compared to those who tracked DRC target behaviors via paper
(Implementation M = 62%; SD = 17%; Duration M = 80 days;
SD = 29; Student Achievement M = 72%; SD = 20%). Although
the average Tau effect size across all target behaviors in Month
1 were higher among those using the technology (M = 0.26;
SD = 0.18) than those tracking on paper (M = 0.08; SD = 0.32),
there were no differences in average effect sizes across target
behaviors in Months 2, 3, or 4. Of note, however, those using
technology had half as many days between baseline tracking and
the start of the intervention (Target 1 M = 13 days SD = 11 days;
Target 2 M =12 days SD = 9 days) than those using paper (Target
1 M =22 days SD = 20 days; Target 2 M = 25 days SD = 23 days).

Lastly, we examined the relationship between change in
DRC target behavior and change in teacher-rated engagement,
oppositional behavior, and disruptive behaviors from the DBRs
and SDQs (that were completed in the fall and spring.). See
Figures 1A-C for the pattern of DBR ratings among target
students who did and did not achieve an average Tau effect size
across DRC target behaviors of 0.4 or higher. See Figures 2A-
C for the pattern of SDQ ratings across these same groups.
Whereas, all students were rated by their teachers as generally
being more engaged, less disruptive, and less oppositional in the
spring than in the fall, the patterns suggest the change may have
been greater for those who demonstrated greater change on their
DRC target behaviors.

Discussion

In the context of the global COVID-19 pandemic,
elementary school teachers are facing unprecedented demands
as they try to help their students make gains academically,
socially, emotionally, and behaviorally. In this context, many
students are likely to need Tier 2 interventions to be successful
in the classroom. Technology-based supports, such as the
DRCO platform offer promise for helping teachers follow

TABLE 4 Cumulative Tau effect sizes over time by target type and month.

10.3389/feduc.2022.981916

recommended procedures (e.g., Center on PBIS, 2022) for
implementing high quality Tier 2 interventions. However,
research is needed to examine this promise. To contribute to
this agenda, we examined teacher adoption, adaptation, and
implementation of a DRC intervention when using the DRCO
platform with the support of a consultant during the 2021-2022
school year. Below, we consider recommended guidelines for
Tier 2 interventions as we interpret the results from the current
study.

Recommended guidelines for tier 2
interventions

Screening

Aligned with MTSS recommendations (Center on PBIS,
2022), in the current study, 100% of students considered for a
DRC intervention were screened for risk status on important
variables related to student success (i.e., student engagement,
oppositionality, and disruptive behavior) and found to be at
risk for problems. This suggests that the DRCO program can
help teachers and behavioral support staft successfully screen
students in a systematic way.

Intervention focus

With regard to narrowing problems to a manageable
set of target behaviors, most DRCs only included one to
two target behaviors at a time. Although only targeting two
behaviors at a time may ultimately slow student progress,
addressing more than this may not be possible in the context
of high teacher stress. This balance is important for behavior
consultants to consider and explicitly discuss with teachers to
navigate expectations.

The DRC target behaviors selected most frequently in the
current sample were student interruptions, non-compliance,
and work completion. This is consistent with previous studies
on the DRC intervention (Owens et al, 2012; Holdaway
et al, 2020) and aligns with teacher needs in the current
context (i.e., reduce disruptive behaviors and improve academic
performance). However, data in Table 2 demonstrates the
importance of having a diverse array of target behaviors available

Behavioral targets Academic targets Total
M (SD) Tau > 0.4 Tau > 0.6 M (SD) Tau > 0.4 Tau > 0.6 M (SD) Tau > 0.4 Tau > 0.6
Month1  0.11(0.49) 29% 17% 0.29 (0.39) 45% 27% 0.14 (0.48) 32% 19%
Month2  0.22(0.57) 40% 34% 0.14 (0.41) 11% 11% 0.20 (0.54) 34% 29%
Month3  0.43(0.45) 50% 46% 0.42 (0.28) 60% 30% 0.43 (0.41) 52% 41%
Month4  0.56 (0.37) 65% 45% -0.17 (0.32) 0% 0% 0.50 (0.42) 59% 40%

The total sample included 20 children with 66 targets. The number of eligible behavioral targets by month for Month 1 through Month 4 were 51, 32, 26, and 20, respectively. The number
of eligible academic targets by Month 1 through Month 4 were 11, 9, 10, and 2, respectively. M, mean Tau effect size. Greater Tau ES indicates greater improvement.
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Teacher adaptations

Interestingly, 25% of teachers tracked student target
behaviors directly via the DRCO platform, 60% tracked data
through paper methods, and 15% used a combination of the
two. Thus, despite feedback from previous users that real
time data entry was preferred over paper tracking, many
users in the current school districts preferred to print the
DRC. Interestingly, we did not find many differences in
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implementation outcomes between those who used technology
to track versus paper. Thus, it may not be technology per se
that matters most for tracking but rather that teachers have
different preferences, and matching that preference is most
important for implementation quality. Thus, any technology
platform intended to enhance the implementation of classroom
interventions should be prepared to support such variety in
teacher preferences. That said, it is interesting to note that

teachers using technology had half as many days between

frontiersin.org


https://doi.org/10.3389/feduc.2022.981916
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Owens et al. 10.3389/feduc.2022.981916
A Teacher Rated Student Conduct Problems on SDQ
6
w
£s
=
24 .
A~ = & = Not Achieving .4 change
g3
>
% 2 «=g== Achieving >.4 change
-]
= 1
S
E 0
2 Fall Spring
Time
B Teacher Rated Student Hyperactivity/Inattention Problems on
SDQ
= 10
Z 8 —————n o
2 6 = @ = Not Achieving .4 change
<
EE
= =) e=g== Achicving >.4 change
&z 2
9
0
& Fall Spring
o Time
C Teacher Rated Student Total Problems on SDQ
w25
g
= 20
£
& 5 N = & = Not Achieving .4 change
=
2
=10 e=g== Achieving >.4 change
=
< 5
8
20
Fall Spring
Time
FIGURE 2

Teacher strengths and difficulties questionnaire (SDQ) ratings among students achieving and not achieving change (Tau > 0.4) in daily report
card (DRC) target behaviors. (A) Teacher rated student conduct problems on SDQ. (B) Teacher rated student hyperactivity/inattention problems

on SDQ. (C) Teacher rated student total problems on SDQ.

baseline tracking and the start of the intervention than those
using paper. Thus, if teachers are comfortable with technology,
such a system seems to lead to efficiencies.

With regard to teacher preferences, it is also noteworthy
that 60% of teachers used the DRCO as is and made no
adaptations. However, among those who did make adaptations,
they did so to enhance student engagement. These adaptations
are important for developers to consider because it may
be difficult to create “one size fits all” materials. Offering
customization options for student engagement may also

facilitate teacher engagement with the technology. With these
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results, we are considering DRCO updates including giving
teachers the option to add visual pictures to each target
behavior and the option to print a condensed version for
student desks. We previously considered creating a student
portal on the platform; however, with that comes additional
security burdens, thus we have yet to pursue this option. It
is noteworthy that all of the adaptations in the current study
appeared to center around a teacher’s preference to creatively
individualize the DRC intervention rather than modifying the
intervention itself. Thus, the adaptations did not a sacrifice

implementation quality.
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Teacher implementation

On average, teacher implementation (percent of days the
teacher tracked DRC behaviors) was 63% (range: 28-88%).
This is slightly lower than that found in previous studies [75%
in Owens et al. (2012); 89% in Holdaway et al. (2020)], but
may likely represent the challenges that teachers were facing
navigating the many demands placed on them during the
COVID-19 pandemic. Indeed, we found that fall and winter
work-related stress was higher among teachers who did not
initiate a DRC intervention, and that implementation was
significantly correlated with teacher work-related stress in the
fall and student achievement of goals was significantly correlated
with teacher work-related stress in the winter. Thus, stress is an
important contextual factor to consider, even when providing
technology supports designed to make implementation more
feasible (Owens et al.,, 2019). Additionally, it is important to
note that in the Owens et al. (2012) and Holdaway et al.
(2020) studies, teachers used the DRCO program independently
and were thus, the only ones responsible for developing and
implementing DRC interventions. However, in the current
study, teachers used the DRCO program within the context
of consultation. As a result, it is possible that implementation
rates were slightly lower than those found in previous studies
because teachers were relying on their consultants to provide
implementation supports. Further, although teachers rated
the DRC intervention in the current study to be generally
acceptable, understandable, and feasible, it is possible that
the added consultation supports contributed to this positive
perception. Because some research suggests that technology-
based supports may be more cost effective than face-to-
face supports (Owens et al., 2021), research that compares
implementation and outcomes under differing technology-
based conditions (e.g., with and without varying levels of
support from behavioral consultants) is warranted.

Student outcomes and associations
among variables

The Tau effect sizes presented in Table 4 demonstrate that
students made small to moderate gains in target behaviors over
time. The outcomes for target behaviors that lasted through
Month 3 and Month 4, are similar to those found in the
Holdaway et al. (2020) study. However, the outcomes for target
behaviors in Month 1 and Month 2 are more modest than those
found in the previous study. Although this difference could
be a function of a variety of unmeasured factors, the COVID-
19 context is a critical factor for interpreting the data. This
sample includes young elementary school students (50% in third
grade or younger) who experienced significant disruption in the
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last year and half of schooling. Thus, the impact of COVID-
19 on social and behavioral maturity and on student-teacher
relationships is important to consider.

Although the sample size is not sufficient to conduct
statistical analyses, we noticed several trends connecting
teachers’ implementation and student outcomes. Namely,
teachers who achieved positive student outcomes had trends
toward higher rates of implementation, greater success with
each month of implementation, and greater change in teacher-
rated student engagement and disruptive behaviors on the DBR
and SDQ. Especially in the challenging context of the 2021-
2022 school year, it is important to highlight that positive
change in teacher-ratings on the DBR and SDQ as well as small
to moderate gains in DRC target behaviors are commendable
improvements. It is also important to acknowledge that there
is evidence that teacher implementation and student outcomes
may have a bi-directional effect on each other (Girio-Herrera
et al, 2021), with teacher implementation leading to more
positive student outcomes, and initial positive student outcomes
reinforcing teacher implementation. This seems to be replicated
in the patterns we found. Nonetheless, we also acknowledge
that teachers with stronger implementation skills at baseline
are likely to produce better outcomes at all times than teachers
whose implementation skills are developing over time. Thus,
if technology can support high quality teacher implementation
(as noted above), then such technology warrants further
development and evaluation.

Sample representation

The RE-AIM framework offers important guidance for
researchers about how to communicate sample representation
and how to consider its implications. Our general education
teacher sample is representative in terms of percentage of
females at the district and national level. However, our sample
consists of fewer teachers with a Master’s degree (34.5%
in sample compared to 57.6-62.3% in the school districts
and 55% nationwide). When we advertised our project, we
highlighted the benefits of consultation for early career teachers
(particularly those who started their careers under virtual
or hybrid conditions associated with the COVID-19 school
closures), as they may have less experience applying high quality
classroom management strategies. Indeed, 30% of our sample
has been teaching for less than 5 years, shedding light on
one potential reason for this sample’s underrepresentation of
teachers with Master’s degrees. Compared to the district, our
teacher sample was representative in terms of race and ethnicity.

Our demographic data suggest that our student sample
likely represents students with a variety of lived experiences.
Given the small sample size, it is difficult to draw conclusions
based on district representativeness; however, data can be useful
to districts as they consider equitable distribution of Tier 2
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supports, allowing them to explore who is and who is not
receiving interventions. This information may then be useful
in understanding how biases may play a role in their broader
referral or screening process. It is also worth noting that
representation in research studies is likely to differ from district
representation as a function of several complex dynamics. One
salient characteristic is the lack of dual language learners in the
current research sample. Despite having distributed flyers and
consent forms in Spanish, there are still barriers to home-school
engagement when caregivers and teachers do not share the
same primary language; thus, likely leading to understandable
hesitancies on the part of caregivers to enroll in research in this
context. This is a reminder to school professionals, educators,
and researchers about the additional actions we must take to
better engage families whose primary language is not English.
Exploration of sample representation is a useful exercise that
should be given greater attention in research (Glasgow et al,
2019).

Limitations

Although the current study adds valuable findings
to the literature related to technology-assisted classroom
interventions, the results must be interpreted in the context of
important limitations. First, the small sample size precluded
our ability to conduct statistical testing. Second, teachers in the
current sample were not randomly assigned to implementing
a DRC intervention with or without the DRCO platform, thus
there are limitations in the attributions we can make about
the impact of the technology per se. In addition, we must
interpret the data knowing that teacher use of the DRCO
platform occurred in the context of a larger consultation
project that involved regular one-on-one meetings with a
consultant centered on improving the teacher’s use of Tier 1
and Tier 2 classroom management strategies. Thus, we cannot
draw conclusions about teacher use of the DRCO program
without acknowledging that some of the effects could have been
influenced by consultation. It is possible that these findings
would differ had the sample of teachers used the DRCO
program as a standalone intervention.

Implications for future research and
practice

The current study expands upon previous literature by
exploring important outcomes associated with a technology-
based classroom intervention (DRCO Platform). Collectively,
the findings suggest that teachers are incredibly resilient despite
experiencing additional challenges as a result of the COVID-19
pandemic. In this difficult context, many teachers implemented
DRC:s in a manner that aligns with recommended guidelines
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for screening, keeping a narrow focus, and data-driven decision
making. On average, teachers implemented DRC interventions
using the DRCO program on 63% of school days, their students
were able to meet their goals on 71% of school days, and Tau
effect sizes showed small to moderate improvements overtime,
with trends that changes in target behaviors were associated
with teacher ratings on the DBR and SDQ. This suggests that
the DRCO platform may be a useful tool even in the context
of the pandemic.

Although the average rate of teacher implementation was
lower than that found in previous studies (Owens et al., 2012;
Holdaway et al., 2020), teacher work-related stress was found to
be associated with initial DRC adoption and implementation.
This pattern is consistent with previous literature (Owens
et al,, 2019) and suggests that future research should continue
to examine stress as an important contextual factor in
understanding the feasibility of classroom interventions and
technology-based tools. In addition, future research is needed
to evaluate the extent to which enhancing some of the data-
driven decision making tools (i.e., algorithms and graphs to
assist in changing target behavior goals) can enhance teacher
implementation and student outcomes.

Lastly, by tracking adaptations, we learned about
teacher preferences for student-friendly materials and that
no adaptations changed the key principles of the intervention.
Future research should continue to explore intervention
adaptation to better understand issues of fit and feasibility.
These findings can then inform enhancements to technology-
based tools, like the DRCO, to allow for individualization and
to increase engagement for both students and teachers.
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