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Abstract

During the COVID-19 pandemic, schools rapidly changed from in-class instruction to remote learning. Parent involvement
and management of the home learning situation was greatly emphasized, and this presented challenges and opportunities
for parents of children with attention-deficit/hyperactivity disorder (ADHD). There was an urgent need for effective par-
ent support in the home learning situation, particularly for parents of youth with ADHD. The current study implemented a
behavioral parent training (BPT) program, an evidence-based intervention for childhood ADHD, modified to target home
learning and be delivered via telehealth. The intervention was evaluated in a multiple baseline trial across families of youth
with ADHD (n=3). The primary outcome was daily, parent-reported academic engagement during home learning. Parents
also completed daily ratings of their child’s respectful and disruptive behavior, and remote, home observations of academic
tasks were recorded at baseline and post-treatment. Based on visual analysis of baseline, treatment and post-treatment daily
ratings, two of the three participants had a positive response to treatment indicated by improved academic engagement.
These findings provide preliminary support for the home-learning, telehealth-delivered BPT program in supporting families
during the COVID pandemic.

Keywords Attention-deficit/hyperactivity disorder - Behavioral parent training - Multiple baseline - Home learning -
COVID-19

The coronavirus pandemic (COVID-19) significantly and
abruptly altered daily life, and the effects on youth, espe-
cially those with mental health and academic difficulties,
are of particular concern. Community-level virus mitiga-
tion efforts such as quarantining, school closures, and
social distancing, despite clear public health benefits and
rationale, can have negative effects on families via reduced
social support, limited educational opportunities, and
increased overall stress (Larsen et al., 2021). Students with
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neurodevelopmental disorders, such as attention-deficit
hyperactivity disorder (ADHD), may be particularly vul-
nerable to the negative effects of school closures. ADHD
is the most common mental health disorder among elemen-
tary-age children with a prevalence rate of about 9% in the
USA (Danielson et al., 2018). Children with ADHD have
multifaceted, persistent difficulty with academics throughout
development, and are at higher risk of high school drop-out
than peers (Barkley et al., 2006; Kuriyan et al., 2013).

In the context of COVID-19, there is ample reason to be
concerned about the academic engagement and performance
of children with ADHD during home learning and hybrid
schooling. Children with ADHD perform best in structured
settings with clear routines and behavioral supports (Fabiano
et al., 2007). Home learning is inherently less structured than
going to a school building each day, following a prespeci-
fied and teacher-directed schedule of classes, participating in
planned breaks such as recess, and following this daily rou-
tine with a consistent group of classmates. Further, the time
management, planning, and organizational skills required
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for independent, home learning success in the face of the
multitude of distractors at home are the very same skills that
students with ADHD are known to struggle with (Booster
et al., 2012; Langberg et al., 2013). In fact, many children
with ADHD have experienced increased inattentive and
hyperactive/impulsive symptom severity during pandemic
lockdowns (Melegari et al., 2021; Shah et al., 2021; Wendel
et al., 2020).

The evidence is not yet clear regarding the effects of
school closures on the academic learning of elementary stu-
dents and those with ADHD. Overall, elementary students
had attenuated growth in mathematics and similar growth in
reading in fall 2020 compared to the previous year (Kuhfeld
et al., 2020). Authors caution, however, that learning loss
may be underestimated as students with lower achievement
scores in prior assessment points were more likely to be
missing fall 2020 achievement data. Among elementary-age
children with ADHD, differences in achievement growth
were not found between a clinical cohort that experienced
3—4 months of home learning (2019-2020 cohort) compared
to the cohort prior to COVID-19 (2018-2019; Lupas et al.,
2021).

A key consideration and likely source of inter-student
variability in remote learning/home learning success is par-
ent management of daily academic engagement. Parents
were burdened by the need to be more involved with remote
learning (Misirli & Ergulec, 2021), and parents of students
who required additional educational supports for the provi-
sion of learning were unlikely to have the capacity to help
their child to the same degree as a skilled general or special
education teacher (Joline et al., 2020; Masonbrink & Hurley,
2020). Parents of children with ADHD report significantly
more difficulty with keeping their child engaged and on-
task during home learning compared to parents of children
without ADHD (Roy et al., 2022). Research has indicated
that the lack of consistent routines during the COVID-19
school closures relates to increased difficulty with remote
learning for individuals with ADHD (Becker et al., 2020).
Parents of children with ADHD have also reported changes
in their parenting such as increased irritability and yelling
(Shah et al., 2021) during the pandemic.

Parents of children with ADHD are more in need of
support than ever, and treatments should target the pri-
mary, immediate concerns of managing home learning and
enhancing caregiver well-being to promote child academic
engagement. Behavioral parent training (BPT), in which
parents learn positive behavior support strategies and pru-
dent behavioral consequence strategies, is an evidence-based
treatment for ADHD that has been shown to improve parent-
ing skills and child behavior (Evans et al., 2018; Fabiano
et al., 2021; Pelham & Fabiano, 2008). BPT modified to
target home learning via parent management of academics
may be critical to alleviate the increased impairment among

children with ADHD and to improve family functioning
during COVID-19. Fortunately, BPT has been success-
fully adapted to target homework, a time-limited form of
home learning, via incorporation of homework-management
specific techniques in the Family School Success Program
(Power et al., 2001). This program includes sessions focused
on structuring the homework routine, setting homework
goals, and providing reinforcement contingent on academic
engagement during homework time. This program has been
shown to improve homework performance (Merrill et al.,
2017) and reduce homework problems (Power et al., 2012)
among children with ADHD in controlled trials.

In addition to substantially increasing the parents’ role in
education, the pandemic also necessitates telehealth-delivery
when feasible. BPT has been successfully delivered via tel-
ehealth for families of children with ADHD with comparable
efficacy to in-person treatment (DuPaul et al., 2018; Xie
et al., 2013). We aim to combine academic-focused BPT
with telehealth-delivery to meet the needs of families of chil-
dren with ADHD during the pandemic. Results will inform
future work to support parents of children with ADHD more
broadly as remote schooling has continued sporadically due
to quarantines (Cray & Ome, 2021), some parents home
school their children, and families may have difficulty man-
aging homework in an increasingly online world (managing
multiple logins, message boards, and academic tools). This
work will also be useful to therapists, school counselors, and
other mental health providers supporting families who are
often concerned about their child’s academic performance
and behavior across school and home settings. Positive
behavioral supports applied across settings can be the most
beneficial for children (Fabiano et al., 2021; Smith et al.,
2020). As children have returned to in-person learning, the
current study may provide information about appropriate
services to improve at-home behavioral supports and family-
school partnership.

The current study is a multiple baseline trial examin-
ing the effects of home learning-focused BPT for parents
of children with ADHD on child academic engagement or
on-task behavior. Evidence-based BPT protocols targeting
homework performance were modified (Merrill et al., 2017;
Power et al., 2012) to accommodate telehealth delivery and
address difficulties unique to home learning. Therapists pro-
vided the intervention individually via Zoom. Treatment
included 7-10 sessions, and parent ratings of child aca-
demic engagement and behavior during home learning were
provided daily. We hypothesized that home learning BPT
would lead to improved child behavior during home learning
captured via visual analysis of the level, variability, imme-
diacy, and trend of academic engagement from the baseline
to treatment phases with continued beneficial effects from
the treatment to post-treatment phases. We also explored
effects of the intervention on pre-post changes in observed
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parenting behavior, observed child behavior, and parent- and
teacher-reported impairment. We expected that parent praise
would increase, negative talk would decrease, and child
compliance would increase from baseline to post-treatment.

Method
Participants

Participants were recruited from a clinic list of families inter-
ested in services for their children with ADHD. All study
procedures were approved by the governing Institutional
Review Board (IRB). Inclusion criteria were (1) a DSM-
SADHD diagnosis, (2) currently in kindergarten through 5th
grade, and 3) currently home learning at least one day per
week. Diagnoses were established following recommended
methods of combining parent and teacher ratings of ADHD,
oppositional defiant disorder (ODD), and conduct disorder
(CD) symptoms (disruptive behavior disorders rating scale
[DBD; Pelham et al., 1992]) and impairment (IRS; Fabiano
et al., 2006) and semi-structured parent clinical interview
(Pelham et al., 2005; Massetti et al., 2003). Exclusion criteria
were (1) meeting criteria for autism spectrum disorder sever-
ity level 2 or 3 based on clinical interview and (2) 1Q below
70 measured by Wechsler Abbreviated Scale of Intelligence-
Second Edition (Wechsler, 2011). Other diagnoses were not
assessed. Five families completed the phone screen, and all
five parent—child dyads completed IRB-approved consent
and assent documents. Of those families, two completed
baseline measures and daily measures during the baseline
period but dropped out prior to treatment. For one family,
the child (9-year-old, White, non-Hispanic/Latinx male) was
starting in-person schooling, and the parent-reported feeling
too overwhelmed due to increased work demands. The other
family (8-year-old, White, non-Hispanic-Latinx female) did
not provide a rationale for discontinuing prior to treatment.
We therefore present information on the remaining three
participants.

Participant 1

‘Alex,” was a 9-year-old, White, non-Hispanic/Latinx male
in the 4th grade with IQ and achievement scores in the
average range. He met diagnostic criteria for ADHD, pre-
dominately inattentive presentation and was not receiving
psychoactive medication during this study. Alex was home
learning five days per week, and his mother was primarily
responsible for managing home learning. At baseline, his
mother reported that he was experiencing clinically signifi-
cant impairment during home learning, e.g., “His academic
progress has been impacted greatly. He’s distracted and his
work is falling behind which leads to a lot of fighting with

@ Springer

us.” Alex’s mother was 39 years old and did not have a job
outside of the home. His parents were married, and their
highest education was a graduate degree. Alex had a 7-year-
old sister who was also learning at home. Author BMM pro-
vided treatment.

Participant 2

‘Sophia,” was a 9-year-old White, non-Hispanic/Latinx
female in 4th grade with an IQ in the superior range. Her
achievement scores in Spelling and Word Reading were in
the above average range, and her Numerical Operations
achievement score was in the average range. She met cri-
teria for ADHD', combined presentation, and ODD. She
was not receiving psychoactive medication during this study.
Sophia was home learning two to three days per week, and
her mother was primarily responsible for home learning.
Her mother reported significant problems with home learn-
ing, noting “She does not like to do her work at home. She
argues constantly with me. She will forget to write assign-
ments down in her agenda and then later will not remem-
ber what to do.” Sophia’s mother was 44 and was employed
working from home. Sophia’s parents were living together,
and their highest education was a bachelor’s degree. Sophia
had one 13-year-old sister. Author WIM provided treatment.

Participant 3

‘Olivia,” was a 7-year-old, White, non-Hispanic/Latinx
female in 3rd grade. Her IQ was in the average range. Her
Numerical Operations achievement score was in the aver-
age range and her achievement scores in Spelling and Word
Reading were in the below average range. She met diag-
nostic criteria for ADHD, combined presentation and was
not receiving psychoactive medication. Olivia was home
learning five days per week, and her mother was primarily
responsible for managing home learning. Olivia’s mother
reported clinically significant impairment during home
learning, noting that Olivia “...does not seem to be able to
function independently in relation to school. She is disor-
ganized, unmotivated, unable to sustain attention... [which]
leads to outbursts, physical lashing out, crying, frustration,
and negative self-image.” Olivia’s mother was 43, was not
employed outside of the home, and had volunteer commit-
ments. Olivia’s parents were living together, and their high-
est education was a graduate degree. Olivia had a 7-year-old

! Sophia’s teacher did not report impairment prior to the start of the
study. However, diagnosis was established based on teacher ratings of
impairment from the previous year. These were believed to be more
accurate given that Sophia’s current teacher had limited experience
working with Sophia due to remote and hybrid schooling
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sister who was home learning and a 4-year-old brother at
home. Author BMM provided treatment.

Setting

The current study takes place within the context of New
York State COVID-19 mitigation efforts. This included
school closures and immediate modification to remote
instruction for all grades in March 2020. During the summer
of 2020, the New York State Department of Health deter-
mined that six-feet of physical distancing would be required
for all classrooms, resulting in an immediate determination
among school districts that a remote or hybrid remote return
to school in the fall of 2020 would be necessary, as typi-
cal classroom space precluded all students and educators
being in the room with the six-feet distancing requirement.
Thus, the students included in the study were in districts that
utilized a hybrid instruction approach of in-school attend-
ance within a reduced class size for some of the school days
and home instruction for the alternate days (Sophia) or all
remote instruction (Alex, Olivia). This study took place from
November 2020 to March 2021.

Procedures

The current study utilized a multiple baseline design across
subjects to examine the impact of home learning-focused
BPT on child behavior and academic engagement during
home learning. All study procedures were completed via
telehealth, electronic surveys, or survey-link text messaging
via Twilio and REDCap hosted at Florida International Uni-
versity (Harris et al., 2019). Families completed rating scales
and recorded parent—child interaction observations prior to
the baseline phase and after treatment. The direct behavior
rating (DBR; discussed below) was sent to parents via text
one to three times daily on home learning days based on
the home learning schedule for each family. Home learning
could include online classes, online class work, or work-
sheets/reading assignments that the teacher assigned to be
completed during a typical school day (in other words, not
assigned as traditional homework). For the rating to be sent,
children had to have been scheduled for continuous home
learning for the previous 60 min. Together with the parent,
study investigators determined the best time to send ratings
at least once and up to three times on home learning days.
The stability of the DBR daily averages for each participant
was examined during the baseline phase. The BPT program
was initiated for each family when their baseline data dem-
onstrated a stable, impaired trend or a linear, worsening
trend. A stable trend was defined as at least three consecutive
data points within 10 points of each other. Following BPT,
DBRs were collected daily for 6 days to allow for compari-
son between baseline and post-treatment functioning. This

Table 1 Behavioral parent training sessions including order and
attendance across participants

Session title Alex Sophia Olivia

Psychoeducation® and social learning theory

House rules and positive reinforcement 2 2 2
Home learning Routine?, home learning kit*, 3 3 3
and effective instructions
Planned ignoring and cooperative transitions 4 4
Managing time and setting goals 5 5 5
Managing time and setting goals II (optional) 6
Daily report card 7
Time out 7 7 8
Parent stress and problem solving (optional)? 9
Planning ahead and graduation 7 8 10

Session number for each content area across participants. Alex's
mother completed treatment in 7 sessions over 7 weeks, Sophia's in
8 sessions over 12 weeks, and Olivia's in 10 sessions over 10 weeks.
#Adaptation for home learning during the pandemic

study meets What Works Clearinghouse standards without
reservations due to having three participants complete the
two study phases, at least five data points per phase, and
adequate reliability on repeated daily measures (Kratochwill
et al., 2010).

Behavioral Parent Training for Home Learning

The BPT program consisted of 7-10 sessions based on the
Family School Success Program (FSS; Power et al., 2001,
2012) parent sessions and general BPT content (Chronis-
Tuscano et al., 2021). See Table 1 for session topics and ses-
sions attended by each parent. The program included a focus
on positive reinforcement, antecedent controls (routines,
clear expectations), setting small academic engagement and
behavioral goals during the learning period, and providing
access to preferred activities contingent upon meeting goals
(i.e., completing school work). FSS includes sessions target-
ing parent management of homework time that were modi-
fied to address home learning. The following specific modifi-
cations were made: 1) psychoeducation included information
about ADHD and potential home learning problems, 2) the
homework routine was expanded to include the entire home
learning day, 3) instead of a ‘homework kit,” families were
encouraged to develop a ‘home learning kit’ that included
their online learning usernames and passwords and other
necessary materials, and 4) behavioral examples provided to
illustrate concepts were focused on home learning whenever
feasible. Lastly, an optional session focused on parent stress
and coping (Chronis-Tuscano et al., 2021) was offered due to
the unprecedented stress associated with a global pandemic
and abrupt transition to home learning. This session focused
on problem-solving to increase the use of social support,
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behavioral activation, and other coping strategies. Parents
attended individual sessions with a Ph.D. level psychology
trainee (BMM or WIM) under the supervision of a licensed
clinical psychologist.

Measures

Daily Ratings

The direct behavior rating (DBR) measures Academic
Engagement, Disruptive Behavior, and Respectful Behavior
on 0-100 scale indicating the percent of time the child exhib-
ited the behavior in the previous 60 min (see https://dbr.
education.uconn.edu). Academic engagement was defined as
“actively or passively participating in the class activity. For
example: writing, raising his/her hand, answering a ques-
tion, talking about a lesson, listening to the teacher/parent,
reading silently, or looking at instructional materials." Dis-
ruptive behavior was defined as “student action that inter-
rupts regular school or learning activity. For example: out
of seat, fidgeting, playing with objects, acting aggressively,
talking/yelling about things that are unrelated to instruc-
tion/ home learning.” Respectful behavior was defined as
“compliant and polite behavior in response to adult direction
and/or interactions with peers and adults. For example: fol-
lows teacher or parent direction, positive response to adult
request, verbal or physical disruption without a negative
tone/connotation.” These definitions were discussed with
parents during enrollment and provided on the electronic
DBR form each time it was completed. The DBR is gener-
alizable across settings, raters, and activities and has been
used to monitor progress in intervention research and mul-
tiple baseline studies (Chafouleas et al., 2009; Christ et al.,
2009, 2010; Fabiano et al., 2017). There is considerable psy-
chometric support for the reliability and validity of DBR as
an assessment tool (Briesch et al., 2010; Christ et al., 2010;
Miller et al., 2018; Riley-Tillman et al., 2010).

Participating parents completed the DBR one to three
times daily on days that the child was home learning, and
daily DBR averages are reported (Fig. 1). DBRs were col-
lected during the baseline phase, treatment phase, and post-
treatment phase. DBRs were sent at pre-specified, indi-
vidualized times for each family based on the child’s home
learning schedule to maximize consistency.

To assess reliability, parents also completed the DBR
modified to assess the observation period (i.e., 15 min
instead of 60 min) following structured observations (see
description of parent—child observations below). Two
masked observers completed the same, time-modified DBR
after viewing recorded observations, and reliability between
observers and parents was examined using two-way, mixed
effects intraclass correlation coefficients (ICC) where ICCs
between 0.5 and 0.75 indicate moderate reliability and ICCs
above 0.75 indicate good reliability (Koo & Li, 2016). Based
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on the DBR ratings from recorded parent—child interactions
at pre- and post-treatment, DBR items had moderate to
good reliability between parents and observers (academi-
cally engaged, ICC =0.75; respectful, ICC=0.72; disrup-
tive, ICC=0.86).

Parent-Child Observed Interactions

Prior to the baseline phase and after treatment, parents and
children completed a video-recorded, 15-min observation of
an academic activity in which the child writes a story with
the parent’s assistance. Parents were instructed to make sure
the story was written neatly and in complete sentences as
if it were being turned in for an assignment. Video-taped
interactions were coded by two trained, masked observ-
ers (each had a bachelor’s degree) using the Dyadic Parent
Child Interaction Coding System- 3rd edition (DPICS-III;
Eyberg & Robinson, 1983; Eyberg, et al., 2009). The DPICS
is an observational system used to measure child behavior
(e.g., noncompliance) and parent behavior (e.g., commands,
praise). Assessments of inter-observer reliability indicated
acceptable agreement (mean r’s of 0.91 and 0.92 for the par-
ent and child coding categories, respectively; Eyberg, et al.,
1994). The DPICS has been used as an outcome in multiple
studies of parent training and has demonstrated sensitivity
to measuring outcomes for elementary school-aged children
(Chronis-Tuscano et al., 2008, 2010; Danforth et al., 1991).

Coded variables of interest include child compliance
and noncompliance and parent commands (indirect com-
mands + direct commands), negative talk, and praise
(labeled praise + unlabeled praise). Percent compliance was
calculated by dividing compliance by opportunities for com-
pliance (i.e., compliance + noncompliance). One-way, ran-
dom effects ICCs indicated good reliability for negative talk
(ICC=0.86), praise (ICC=0.90), compliance ICC=0.87),
and noncompliance (ICC =0.96) and moderate reliability for
commands (ICC=0.73). Observers also completed the DBR
and an overall item measuring parental warmth and respon-
siveness from 0% (poor) to 100% (great) during the observa-
tion period. One-way, random effects ICCs indicated mod-
erate to good reliability between observers for DBR items
(academically engaged ICC =0.72; respectful ICC=0.83;
disruptive ICC =0.92) and parental warmth (ICC =0.89).
Due to high ICCs and full double coding, outcomes were
averaged across observers. Reliability between observers
and parents is reported above.

Parent and Teacher Report

The Impairment Rating Scale (IRS; Fabiano et al., 2006)
asks parents and teachers to rate the severity of the child’s
problems and need for treatment and/or special services
in important functional domains (i.e., relationship with
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Multiple Baseline Across Subjects
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Fig.1 Multiple baseline graph of parent-report direct behavior rat-
ings (DBR) of Academic Engagement on home learning days. Par-
ents completed the DBR one to three times daily on home learn-
ing days only, and averages on each home learning day are shown.
Alex’s parent completed an average of 1.77 DBRs per home learning

peers, relationship with the teacher(s), academic progress,
classroom functioning, self-esteem, overall). Scores on the
measure range from zero (Not a problem/Definitely does
not need treatment or special services) to six (Extreme
problem/ Definitely needs treatment or special services)
with scores of 3 or greater indicating clinically meaningful

-Treatment  —#—Post-Treatment

day (mode=2), Sophia’s parent completed an average 2.68 per day
(mode=3), and Olivia’s parent completed an average of 2.44 DBRs
per day (mode=3). A graph by date can be found in supplemental
materials

impairment in a domain. Test-retest reliability estimates
range from 0.60-0.89 over a period of six months (Fabi-
ano et al., 2006). Ratings on the IRS predict mental health
or school services, and there is evidence of convergent and
discriminant validity on the measure (Fabiano et al., 2006).
An item measuring impairment during home learning was
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added to the parent IRS for the current study (“How your
child’s problems affect his or her academic progress dur-
ing home learning”), resulting in 8 parent-report items and
7 teacher-report items. Parents and teachers completed the
IRS at baseline and post-intervention. Parents completed the
Therapy Attitude Inventory (TAI; Brestan et al., 1999) after
treatment. The TAI is a 10-item scale measure satisfaction
with the treatment outcomes and treatment process. [tems
are rated on a 1 to 5 scale with lower numbers indicating dis-
satisfaction or negative outcomes and higher numbers indi-
cating satisfaction and positive outcomes. Scores are added
together with a minimum of 10 and a maximum of 50. The
TAI has excellent reliability and has been shown to relate to
changes in observed and reported child behavior after BPT
(Brestan et al., 1999).

Planned Analyses

Visual analysis was first conducted to evaluate level, imme-
diacy, variability, trend and overlap in baseline, treatment,
and post-treatment data for each participant. Tau-U was
evaluated to detect effects in this single case design study
(via online calculator; Vannest et al., 2016). Tau-U is a
nonparametric correlation statistic that summarizes within-
phase and between-phase trends in small sample sizes and
provides a metric of non-overlap between the baseline phase
and post-treatment phase, controlling for significant base-
line trends when present. Tau-U has been shown to relate
to expert visual analysis of multiple baseline graphs (Wolfe
et al., 2019).

Results
Treatment Adherence, Fidelity, and Acceptability

Average session length was 51.84 min (SD=9.74 min).
Audio-recorded sessions were coded for fidelity to ses-
sion content with 94% of planned content being discussed
in each session and minimal variability across therapists
or participants (BMM 94.45%, WIM 94.30% fidelity). All
parents completed treatment and Olivia’s parent opted for
the optional session focused on parent stress (see Table 1).
Alex’s parent completed treatment in seven weeks, Sophia’s
in twelve weeks, and Olivia’s in ten weeks. Alex and Olivia’s
treatment length aligns with the number of sessions they had
(Table 1). Sophia’s mother did not have treatment sessions
during the two winter holiday breaks that occurred during
participation, slightly lengthening their time in treatment.
Sophia’s and Alex’s parents completed the TAIL. Alex’s
mother reported high overall satisfaction with a score of 44.
Sophia’s mother reported neutral satisfaction with a total
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score of 30. Due to personal stressors, Olivia’s mother did
not complete the TAI after treatment.

Daily Ratings

Following guidelines for visual analysis, the level, imme-
diacy, variability, trend, and overlap of the treatment effect
was evaluated (Fig. 1) for the primary study outcome of
child academic engagement across phase changes between
baseline, treatment, and post-treatment phases. As the inter-
vention directly targets parents as agents of change, we did
not expect immediate changes in child behavior after the
first session of treatment. Relatedly, we did not expect an
immediate deterioration of effects between the treatment and
post-treatment phases. We briefly review effects of the inter-
vention on secondary outcomes of disruptive and respect-
ful behavior. See supplemental materials for disruptive and
respectful behavior graphs.

Alex had the most pronounced and consistent posi-
tive response to treatment. During the baseline phase, his
academic engagement fell below 80% three times and his
overall behavior appeared to be worsening. During treat-
ment, his academic engagement increased to 96% on aver-
age and there was 77% non-overlap between baseline and
treatment phase academic engagement. Given the worsening
trend during baseline, this change is very likely due to the
intervention. Variability decreased from the baseline phase
(SD=13.77) to the treatment phase (SD=10.13) and post-
treatment phase (SD =0). During post-treatment, his parent
reported that he was academically engaged and respectful
100% of the time indicating a clear change in level and vari-
ability of academic engagement. As indicated by the effect
sizes in Table 2, Alex had a significant, positive response to
treatment that continued through the post-treatment phase
(Tau=0.82-1.0). The positive effect of treatment on all daily
outcomes was immediate, and there was 100% non-overlap
between baseline and post-treatment academic engagement.
Masked coders similarly rated Alex as 100% academically
engaged, 99.5% respectful, and 0% disruptive during the
post-treatment observation compared to pre-treatment rat-
ings of 55.5% academically engaged, 69% respectful, and
35.5% disruptive.

Sophia did not appear to respond to the intervention in
terms of academic engagement. At baseline, Sophia had low
academic engagement—an average of 30% with below 40%
engagement almost every day. During the treatment phase,
she was academically engaged an average of 39% of the time
with marginal non-overlap between baseline and treatment
phases (42% non-overlap). From the baseline phase to treat-
ment phase, there was no clear immediate beneficial effect
or change in level or trend. Sophia’s academic engagement
during treatment was more variable (SD=18.54) than her
engagement variability during baseline (SD=10.31) and
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Table 2 Effect sizes for
comparisons between baseline,

Participant Baseline versus treatment

Baseline versus post-treat- Treatment versus post-treatment

treatment, and post treatment ment
phases on academic engagement Tau 90% CI Z-score Tau 90% CI Z-score Tau 90% CI Z-score
within and across participants

Alex 0.82 0.41,1.0 3.28%%* 1 0.45,1 3.00%*  0.31 -0.13,0.75 1.16

Sophia 032 -0.11,0.74 1.21
437+ 0.72 0.23,1
5.03*%k% 0.52 0.21, 0.82

Olivia 0.88 0.55,1.0
Combined 0.69 0.47,0.92

-0.19 -0.74,0.36 -.57 -049 —0.95,-0.04 —1.78"
2.44% 032 -0.11,0.76 1.22
2.80*%*  0.05 -0.20,0.31 0.34

Academic engagement was measured 1-3 times daily and reported by the parent on home learning days via
the daily behavior rating (DBR). Higher academic engagement indicates that the child was actively on-task
during home learning for a larger percentage of the hour prior to the rating.'p <.10,*p <.05,**p < .01 ***

p<.001

post-treatment (SD =9.27). After treatment, Sophia’s data
show no days above 40% academic engagement indicating
no change in level of academic engagement, no evidence
of an immediate effect, and no non-overlapping data. Her
trend of academic engagement at baseline was stable and,
at post-treatment, appears largely stable with possible linear
improvement from day 17 to day 24. There was not a signifi-
cant, positive effect of treatment on academic engagement
for Sophia (Tau=-0.19 to 0.32, Table 2). Sophia’s disruptive
behavior continued to be variable throughout each phase,
though she did not have any highly disruptive home learning
days during post-treatment treatment compared to about one
third of days above 60% disruptive throughout the baseline
and treatment phases, indicating some benefit after treat-
ment. Sophia’s average percentage of respectful behavior
was 79% during baseline, 81% during treatment, and 69%
during the post-treatment phase indicating no benefit.
Olivia presented with variable home learning behavior
during the baseline phase and overall positive effects of
treatment. Her average academic engagement was 58% at
baseline compared to 83% during treatment and 85% dur-
ing post-treatment indicating an immediate change in level.
Her trend at baseline was stable, and as such the change
in level of academic engagement is likely due to the inter-
vention. Further, 78.5% and 83.33% of the treatment and
post-treatment data, respectively, were non-overlapping with
baseline. Olivia’s academic engagement varied between 37
and 77% at baseline (SD=12.54), between 53 and 97%
during treatment (SD=11.23), and between 46 and 97% at
post-treatment (SD =19.61). This indicates initial stability
followed by an increase in variability during the post-treat-
ment phase counter to hypotheses. However, this was due to
an outlier during post-treatment in which the family had a
medical emergency. Without that outlier, Olivia’s variability
in academic engagement improved markedly from baseline
(SD =12.54) to post-treatment (SD =5.37). Treatment had a
significant, positive effect on Olivia’s academic engagement
(Tau=0.72 - 0.88, Table 2). Olivia’s disruptive behavior
was below 20% on 7 of 12 baseline days though there were
notable spikes in disruptive behavior during baseline. Her

respectful behavior followed a similar pattern with only one
day below 60% respectful during baseline. During treatment,
her parent reported consistently positive behavior with only
two days reported as more than 20% disruptive and four days
reported as less than 80% respectful. Post-treatment, Olivia
had only one day with substantial negative behavior dur-
ing home learning (outlier discussed above). All other post-
treatment days, she had above 80% respectful behavior and
less than 20% disruptive behavior. Overall, Olivia responded
positively to treatment.

Positive effects of treatment were found for Alex and
Olivia. The immediacy of change in academic engagement
is evidence that results are related to the implementation
of treatment. Alex was first assigned to treatment, and his
improved academic engagement is in direct contrast to
Olivia and Sophia’s comparatively low academic engage-
ment in the baseline phase. The combined Tau-U non-over-
lap statistic indicates a significant, positive effect of BPT on
the primary outcome of interest—academic engagement—
across subjects (Tau-U =0.69, see Table 2). Overall, average
academic engagement improved from baseline to treatment
and from baseline to post-treatment. There was a significant
decrease in average disruptive behavior from baseline to
post-treatment. There was not a significant effect of treat-
ment on respectful behavior. Average respectful behavior
during the baseline period was 82%, 79%, and 78% for Alex,
Sophia, and Olivia, respectively, indicating a possible ceil-
ing effect.

Parent-Child Observed Interactions

See Table 3 for all observed outcome variables by partici-
pant. Olivia’s mother increased her use of praise. Praise did
not change for Alex’s or Sophia’s parents. Notably, parent
negative statements decreased substantially from an average
of 3 negative statements in the 15-min baseline observation
to only one instance coded across the three participants at
post-treatment. Parents issued fewer commands at post-treat-
ment compared to baseline, and children were more likely to
comply with a compliance rate of about 63% at baseline and
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Alex Sophia Olivia

Baseline Post Baseline Post Baseline Post
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Ta!ale 3 Ob.served parent and Variable

child behavior and masked

observer ratings at the baseline

and post-treatment assessments
Praise
Negative Talk
Commands

Child Compliance

Child Noncompliance
Percent Compliance

DBR Academic Engagement
DBR Respectful

DBR Disruptive

Parental Warmth and Responsiveness

0.5 1 2.5 2 12.5 27

2 0 5.5 0.5 2.5 0

13 2 21 17.5 25.5 18.5
4 1 8.5 14.5 19 17
5.5 0 8 0.5 5 0

42 100 52 97 97 100
55.50 100 33.50 86.5 71.00 94.50
69.00 99.50  52.00 82.00  60.0 96.50
35.00 0 81.50 1550 4550 5.00
71.00 95.00  40.00 87.00  79.00 99.00

DBR Direct Behavior Rating. Observations were 15-min and conducted via Zoom. Praise, Negative Talk,
Commands, Compliance, and Noncompliance are count variables and were coded according to the Dyadic
Parent Child Interaction Coding System- 3rd edition (DPICS-III; Eyberg, et al., 2009). Percent compliance
was calculated by dividing compliance by opportunities for compliance (i.e., compliance +noncompli-
ance). DBR ratings indicate the percent of time in the past 15 min that the child was academically engaged,
respectful, and disruptive, respectively. Observations were fully double-coded by two masked coders. Due
to full double-coding, averages across the two codes are displayed resulting in decimals for some count

variables

about 99% at post-treatment—though Olivia’s compliance
was high at baseline and post treatment (97% and 100%,
respectively). Masked observers indicated clear improve-
ments in child academic engagement, respectful behavior,
and disruptive behavior on the DBR as well as increased
parental warmth and responsiveness across participants.

Parent and Teacher Report

The parent-report IRS measures impairment in the follow-
ing domains: home learning, social functioning, relationship
with sibling(s), relationship with parent, academic progress,
self-esteem, family functioning, and overall. The teacher IRS
measures impairment in the following domains: home learn-
ing, social functioning, relationship with teacher, academic
progress, classroom functioning, self-esteem, and overall. At
baseline, Alex was reported to be impaired (defined by score
of 3 or greater) in all domains except relationship with sib-
ling on parent report. He continued to be impaired according
to his parent across domains at post-treatment. Conversely,
his teacher reported impairment in academic progress, class-
room functioning, self-esteem, and overall functioning at
baseline that resolved to subclinical at post-treatment.

At baseline, Sophia’s parent reported that she was
impaired in home learning, sibling relationship, parent
relationship, and overall functioning. At post-treatment, she
remained in the impaired range for these domains. Sophia’s
teacher reported no impairment on the IRS at baseline or
post-treatment.

At baseline, Olivia’s parent reported impairment across
domains apart from social functioning and relationship with
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sibling(s). After treatment, her parent reported that family
functioning and relationship with parent had improved and
were no longer clinically impaired. Further, home learning
impairment reduced from 5 to 3, which is the cut-off for
clinical impairment. Olivia’s teacher reported impairment
across all domains at baseline and continued impairment
across domains at post-treatment.

Discussion

There have been a multitude of challenges related to the
COVID-19 pandemic and mitigation efforts for parents and
families. Parents of children with mental health difficul-
ties, such as ADHD, or who require extra support in school
settings were under particular strain as they support their
child’s home learning. To meet this need and evaluate initial
efficacy of a modified treatment approach, we conducted a
multiple baseline trial of home learning-focused BPT which
extends previous work on homework-focused BPT (Merrill
et al., 2017; Power et al., 2012). Treatment was delivered
via telehealth and modified to address home learning and
parent stress as needed. Daily ratings of child academic
engagement and behavior during home learning were col-
lected, and academic engagement was targeted as the pri-
mary outcome. Of the three families in the trial, two had a
clear, positive response to BPT providing some evidence that
BPT was successfully modified to address emergent needs
of families Potential reasons for differing effects are dis-
cussed below. We were not able to demonstrate a functional
relation between home learning-focused BPT and improved
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academic engagement as results were only replicated for two
of the three cases. Based on structured observations, parent
behavior and child compliance improved from baseline to
post-treatment.

Improvements in daily home learning behavior and
engagement were particularly evident for two of the three
participants. Alex’s improvement was the most consistent
with an average of 96% for academic engagement during
the treatment phase—which translates to 77% non-overlap
between baseline and treatment phase academic engage-
ment. In fact, daily post-treatment ratings indicated he was
100% engaged, 100% respectful, and 0% disruptive during
the hours sampled. Though this appears unusually good,
in fact perfect, these ratings do align with the structured
observation at post-treatment in which the child was rated
by masked observers as being 100% academically engaged,
99.5% respectful, and 0% disruptive. Alex’s mother appeared
to apply what was learned in treatment immediately and
effectively, and Alex’s academic engagement was signifi-
cantly improved (Table 2).

Olivia’s response to treatment was significant and positive
(Table 2), though her daily engagement and behavior were
much more variable than Alex’s. Her academic engagement
improved from an average of 58% at baseline to 83% and
85% during the treatment and post-treatment phases. She
had one difficult day during the post-treatment phase, but
otherwise had above 80% academic engagement and respect-
ful behavior and below 20% disruptive behavior each day
during home learning at post-treatment.

Sophia did not appear to respond to the intervention based
on daily ratings of academic engagement during home learn-
ing resulting in a non-significant effect (Table 2). Sophia
met criteria for ADHD, combined presentation, and ODD.
Her IQ was in the superior range, and she also had high
achievement scores in word reading and spelling. These fac-
tors may make her a unique case given that she was strug-
gling with home learning and academics despite her superior
intelligence. Comparatively, Alex and Olivia had average 1Q
scores and did not meet criteria for ODD. The skills taught
in home learning-focused BPT overlap with those taught in
BPT for oppositional behavior. However, it remains possible
that brief treatment was insufficient to address Sophia’s dif-
ficulties or that insufficient attention was paid to addressing
her argumentative and oppositional behaviors in the current
treatment. Further, it is possible that focusing on home learn-
ing and parental academic management diluted BPT’s focus
on oppositional behavior and was not appropriately targeted
toward Sophia’s presenting problems at home. In fact, her
mother reported that treatment “seemed to help with getting
her to do her schoolwork, but her behavior in the house
(defiance, picking fights) has stayed the same or worsened.”
On the other hand, Sophia’s compliance increased from 52%
at baseline to 97% at post-treatment. Lastly, Sophia was in

a hybrid learning setting, whereas Alex and Olivia were
in fully remote learning. This could have affected parent
motivation, and the rapidly changing routine and demands
between settings could have made home learning more dif-
ficult for Sophia and her mother as inconsistent routines are
particularly difficult for children with externalizing prob-
lems (Harris et al., 2014). More research is needed on the
differential impact of hybrid learning, remote learning, and
in-person schooling on the behavior of youth with ADHD.

During structured observations conducted at baseline
and post-treatment, parent/child dyads completed a short
writing assignment. Though the current multiple baseline
study is not powered to statistically compare means on vari-
ables that are measured infrequently (i.e., only at assessment
points), we display participant-level data in Table 3. It is
clear from observed parent behavior that parents learned to
criticize their children less and were observed to be warmer
and more responsive at post-treatment. At baseline, chil-
dren were compliant with parental commands around 50%
of the time except for Olivia who was compliant 97% of the
time. After treatment, children were compliant with approxi-
mately 100% of parent requests. It is clear from these data
that children were learning how to respond to and comply
with adult requests. This can be a meaningful difference
when academic work is limited to an hour a day, and dur-
ing home learning, compliance improving to that magnitude
could greatly impact the family’s overall functioning. Simi-
lar results were found for engagement and behavior during
the academic task on the observer-completed DBR. Results
also support the use of multi-method assessment to examine
change in parent and child behavior (Fabiano et al., 2017) as
the observations complemented daily ratings and provided
an objective metric of child behavior. Cumulatively, parents
learned how to support their children’s academic engage-
ment during home learning.

Despite promising results on daily and observational
measures, impairment continued for each child according
to either parent or teacher report. Alex’s teacher reported
clinical improvement after treatment whereas his mother
reported that he remained impaired in most areas (e.g.,
home learning, academic progress, family functioning).
Conversely, Olivia’s mother reported clinical improvement
in some areas—with overall family functioning and relation-
ship with parent improving to the subclinical range—while
her teacher reported continued impairment across domains.
Sophia’s mother did not report clinical improvement, which
is unsurprising.

As results were replicated across two participants, we are
not able to demonstrate a clear functional relation between
the treatment and positive outcomes which requires three
replications. However, results do provide some support
for the salutary effects of telehealth-delivered behavioral
treatment, consistent with the overarching trend indicating
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equivalent outcomes for family interventions delivered via
videoconferencing compared to delivered in-person (Breaux
et al., 2021; Comer & Myers, 2016; Comer et al., 2017,
Fogler et al., 2020; Myers et al., 2015; Prinz et al., 2021).
There is initial evidence that telehealth leads to superior
outcomes in some domains and inferior outcomes in others
(e.g., Breaux et al., 2021), but we are not able to investigate
these nuances in the current trial. Parents were able to attend
sessions according to their own schedule, and engagement
was viewed positively as no parents who initiated the treat-
ment dropped out. School counselors and other school men-
tal health professionals who aim to improve family-school
partnerships and parent engagement in the child’s academic
success may therefore consider a similar intervention. The
current intervention provided positive behavioral support
strategies aimed at improving a parent-identified behavioral
concern at home related to the child’s academic success.
This may have positively impacted initial parent buy-in and
subsequent engagement.

Limitations and Future Directions

By utilizing a multiple baseline design, this study is limited
such that findings on measures other than the daily measure
(DBR academic engagement, respectful behavior, and dis-
ruptive behavior) should be interpreted with caution. These
measures should be viewed as descriptive and utilized to
generate hypotheses for future studies. Specifically, it is not
clear whether teachers had sufficient experience working
with these children to provide accurate reports on the IRS.
DBR ratings may have been affected by the home learn-
ing environment in that parents may not have been moni-
toring their children consistently. However, DBR ratings
were scheduled during times that parents indicated they
would be able to observe their children’s home learning.
DBR reliability was assessed during scheduled, recorded
home observations which may have been different from
daily DBR ratings. Future studies may implement passive
or unobtrusive recording technologies to assess inter-rater
reliability. Additionally, two Ph.D., postdoctoral clinical psy-
chology trainees administered treatment. This is infeasible
in most settings due to cost of Ph.D.-level providers, and
thus future research should evaluate treatment effectiveness
with masters-level providers. This also led to a confounding
of intervention success with assigned treatment provider as
Sophia’s mother had a different therapist than Olivia’s and
Alex’s mothers had. We are therefore unable to determine if
differences in treatment response were a result of therapist-
specific effects. However, fidelity to treatment content did
not vary between therapists, and, on observed measures,
all families appeared to respond to treatment, reducing the
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likelihood that assigned therapist explains differences in
treatment response.

Future research should include more in-depth focus on
parental psychopathology (e.g., ADHD or depression),
family stress, and oppositional behavior given variability in
response across families. Two families dropped out prior to
treatment starting, and the results may therefore represent
families who are unsystematically more likely to engage in
treatment. Further, participating families were White and
non-Hispanic/Latinx, reducing generalizability of findings.
Future research should investigate effects with racially
diverse and underrepresented families. Overall impair-
ment was also not improved at post-treatment, indicating
that additional supports and interventions may be needed
to address areas of functional impairment beyond the home
learning situation in future studies. Given the timing of the
current study and elevated needs of children and families,
the lack of change in overall impairment may indicate that
the current treatment was insufficient to promote clinically
significant, generalized improvement in child behavior.
Teacher demographics were not collected.

Most importantly, this is a multiple-baseline trial and is
therefore vulnerable to effects of maturation confounding
findings. Without a control group, confounding variables
cannot be ruled out. However, given decades of randomized
trials of BPT, recent investigations of homework-focused
BPT and telehealth-delivered BPT, and meta-analytic evi-
dence of BPT efficacy for children with ADHD (Fabiano
et al., 2021; Merrill et al., 2017; Power et al., 2012), we
believe the current study demonstrating effectiveness for two
of three children is valid.

Conclusions

Despite the multifaceted challenges and stressors faced by
families during the COVID-19 pandemic, home learning-
focused BPT delivered via telehealth was associated with
improvements in academic engagement for two of three fam-
ilies. In combination with available evidence, this suggests
that evidence-based BPT programs can be modified to target
emergent needs of children and families. It is important to
note that clinical impairment remained across families, and
this work therefore does not suggest that home learning is
a preferable form of learning for youth with ADHD. This
study is not poised to address that question, and emerging
COVID-19 impact research suggests the opposite (e.g., Mel-
egari et al., 2021; Pecor et al., 2021; Wendel et al., 2020).
Rather, given the circumstances of increased stress and
virus mitigation efforts, home learning-focused BPT may
be an effective support for families to improve the academic
behavior of their children with ADHD—especially if parents
report home learning or homework as the primary difficulty
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at home. More work is needed to examine differential effects
for children with varying presenting problems such as oppo-
sitional behavior. Clinicians may consider utilizing home
learning-focused BPT to support families of children with
ADHD as they continue to encounter home learning via
homework or unplanned circumstances including quaran-
tines and school closures.
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