L))

Check for
updates

Clin Exp Pediatr Vol. 67, No. 6, 303-311, 2024
https.//doi.org/10.3345/cep.2023.01662

CE

Original article

Effectiveness of online responsive teaching in young
children with developmental disabilities: a pilot study

Jung Sook Yeom, MD, PhD"?, Jeongmee Kim, PhD?

'Department of Pediatrics, Gyeongsang National University of Hospital, Jinju, Korea; 2Gyeongsang National University School of Medicine, Gyeongsang
Institute of Health Sciences, Jinju, Korea; *Department of Child Psychotherapy, The Graduate School of Hanyang University, Seoul, Korea

Background: Responsive teaching (RT) interventions,
which enhance developmental outcomes by improving
children's engagement behaviors, are traditionally deliver-
ed in person. However, the coronavirus disease 2019
pandemic complicated this approach.

Purpose: This study aimed to evaluate the efficacy and
acceptance of online RT in children with developmental
disabilities and their parents.

Methods: This pilot study was conducted in Jinju, South
Korea, and enrolled parent-child dyads referred to Gyeong:
sang National University Hospital for developmental con-
cerns between April and September 2022. The children
underwent a comprehensive developmental evaluation. The
parents received a 5-session RT intervention via ZOOM on
a mostly weekly basis. The first 2 sessions involved child
development and RT lectures, while the others involved
coaching on 3 of the 66 RT strategies. Problem behaviors,
parent-child interactions, and parenting stress were assess-
ed pre- versus postintervention using the Korean versions
of the Child Behavior Checklist, Maternal/Child Behavior
Rating Scale, and Parent Stress Index 4th Edition Short
Form, respectively. Acceptability was evaluated using a self-
administered questionnaire.

Results: Of the 30 recruited parent-child pairs, 23 (76%)
completed the intervention and assessments. The children
(mean age, 2.66+0.86 years) included 12 with language
delays, 7 with autism spectrum disorder, and 4 with glo-
bal delays. Predominantly mothers (96%) participated.
Online RT significantly improved pivotal behaviors—in-
cluding joint attention (P=0.04), cooperation (P=0.01),
and affect (P=0.01)—and reduced overall problem beha-
viors (P=0.04). Parents reported less parenting stress
(P=0.01), improved interactive behaviors with increased
responsiveness (P<0.01), and decreased directiveness (P<
0.01). High satisfaction with online RT interventions was
also previously reported.

Conclusion: These findings suggest that online RT can
improve children’s emotional and behavioral outcomes
and maternal interaction styles and reduce parenting
stress, offering accessible interventions amid challenges
such as limited access and pandemics.
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Key message

Question: Does online responsive teaching (RT) impact child-
ren's and parents’ emotions and behaviors, and do parents
find it satisfactory?

Finding: Online RT significantly improved children's pivotal
and problem behaviors, decreased parenting stress, and
enhanced parental interactive styles with high satisfaction.

Meaning: This pilot study's findings suggest that online RT can
enhance child outcomes, offering accessible interventions
amid challenges such as limited access and pandemics.

Introduction

Developmental disorders affect approximately 5%—10% of
the childhood population.” Early screening, diagnosis and
intervention are crucial during early childhood owing to
the brain's remarkable plasticity.? Korea's National Health
Screening Programme for Infants and Children, initiated in
2007, has improved early detection, with up to 45% of cases
identified before the age of 2 years.? However, timely and
effective interventions remain challenging, compounded
by extended waiting times of up to 1-2 years and parental
dissatisfaction due to a lack of feedback and parental sup-
port.? Furthermore, the availability of rehabilitative ser-
vices for infants under 2 years of age is notably limited.”)
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These challenges highlight the need to bridge the gap be-
tween diagnosis and treatment, particularly in young in-
fants.

The coronavirus disease 2019 (COVID-19) pandemic
has exacerbated these issues, leading to a 50% reduction
in the utilization of developmental rehabilitation centers
and suspension of services in 70% of welfare facilities in
Korea during the pandemic.® The lack of access to reha-
bilitation services during the pandemic was a global issue,
particularly impacting interventions requiring direct in-
teraction between the child and the therapist.” Telehealth is
an innovative alternative for early childhood developmental
care, offering remote service delivery.>”) Extensive evidence
supports its effectiveness in enhancing children's social
communication, reducing challenging behaviors, and al-
leviating parenting stress.®” Most tele-intervention stud-
ies prefer a family-centered model, focusing on educating
and training parents rather than direct child intervention.!”
This preference arises from the limitations of online en-
vironments for direct child interventions and the benefits of
the family-centered educational model. Research indicates
that family-centered approaches involving parents have
a more positive impact on early childhood development
than individualized therapy or institutional education.'?
This may be because learning is more effective in natural
settings and routine activities than in professionally direct-
ed learning activities.!® Additionally, children interact
more frequently with their parents, exceeding the one-on-
one interactions provided in therapy and special educa-
tion.'? However, despite the strengths of family-centered
approaches with parental involvement, they have not gained
widespread support from Korean developmental rehabili-
tation services.

The growing demand for family-centered telehealth
services for infants and toddlers with developmental dis-
abilities is evident. We propose that responsive teaching
(RT), a family-centered approach enhancing cognition and
communication in infants and toddlers, can effectively ad-
dress these needs. This proposition is grounded in 3 key
factors. First, RT's efficacy is well-established in traditional
in-person interventions.*'® RT encourages parents to
engage in highly responsive interactions with their children
during daily activities, improving pivotal behaviors critical
for development, such as initiation, joint attention, and
cooperation.’” Parents’ enhanced responsive behaviors
contribute to the cultivation of these pivotal behaviors in
children, thereby fostering improved developmental out
comes.?? Second, RT lends itself to online delivery due to
its inherent structure, including personalized feedback and
home-based action plans, which are associated with the
effective adoption of telehealth interventions.?? Third, RT
is designed for young infants and children,'¥ and has been

successfully applied even at 12 months of age.?? Despite
these strengths, currently, no studies have examined the
effectiveness of online RT as a telehealth intervention.

This pilot study explored the effectiveness and accept:
ability of online RT interventions in young infants and
children with various developmental disabilities. Owing
to the brief duration of the sessions in this pilot study, our
primary focus was on observing changes in the behavior
and emotions of children and parents rather than specific
developmental outcomes. Two questions guided this study:

How does online RT affect children's pivotal behavior,
problem behavior, parental interactive behavior, and pa-
renting stress in terms of effectiveness?

What is the level of parental satisfaction with online RT
in terms of its acceptability?

This study offers valuable telehealth interventions for
young children with developmental disabilities, aiming to
expand accessible services for families and address chal-
lenges, including unmet needs in Korea's current reha-
bilitation services and pandemic-related geographical and
social barriers probably those exacerbated by the pandemic.

Methods

1. Study design and setting

The pilot study was conducted in Jinju, South Korea.
Participants were recruited from the Pediatric Development
Clinic of Gyeongsang National University Hospital between
April 2022 and September 2022. This clinic notably serves as
an exclusive referral center in western Gyeongsangnam-do
for further assessments under the National Health Screening
Program for Infants and Children in Korea. This study was
reviewed and approved by the Institutional Review Board
of Gyeongsang National University of Hospital (GNUH IRB
2022-01-034). Following a comprehensive explanation of the
study procedure, including discussions about its benefits,
risks, and potential data utilization, informed written
consent was obtained from all parents.

2. Participants

The study recruited parent-child dyads who met specific
criteria: (1) children referred for evaluation due to suspected
developmental delay in the National Health Screening
Program for Infants and Children in Korea; (2) parents
with internet access for online sessions and surveys; (3)
parents living with the children during the intervention
period; (4) parents completing all program sessions and
assessments; (5) infants undergoing a comprehensive de-
velopmental evaluation. Exclusions included: (1) alterna-
ting participation of mother or father, and (2) refusal or
discontinuation of participation or evaluation.
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Out of 35 children referred for assessment during the
study period, initially, 30 parent-child dyads agreed to
participate, resulting in an 85.7% recruitment rate. Of these,
3 parents did not complete the full intervention program,
achieving a 90% participation rate among initiators. Postin-
tervention outcome measurements and acceptability ques-
tionnaires were requested from 27 participants who com-
pleted the intervention sessions. However, 3 participants
did not comply with outcome measurements, and one did
not complete the acceptability questionnaire. In the end, 23
participants were included in the final analysis, resulting in
a 76% retention rate.

3. Procedures

A pediatric neurologist evaluated referred children at the
Pediatric Development Clinic, interviewing their parents.
The program was introduced to interested parents, who
were directed to the research coordinator for additional
information. Participants opting to join underwent a pre-
test assessment, followed by a 5-session RT curriculum
delivered through real-time 1:1 online interactions lasting
about 30 minutes to an hour via the ZOOM application.
To ensure consistency, a certified interventionist trained
by a Korean RT center conducted all sessions. After com-
pleting online sessions, participants returned to the clinic
for feedback, including diagnostic evaluation results for
developmental delays, and posttest assessments. The inter-
val between pre- and posttest assessments was set at 2—4
months, with the research coordinator's assistance.

4. Intervention program

Responsive teaching: The first 2 sessions covered child
development principles and RT education. The following
3 sessions followed the Korean RT guide, focusing on en-
hancing pivotal behavior using one RT strategy per session.
Among 66 available RT strategies, 3 basics were employed
in this study: 'get into the child’s world, 'follow the child’s
lead, and 'act and communicate in the child’s way.'

During each session, the interventionist: (1) explained
the purpose and rationale, linking pivotal behavior to the
child's developmental concerns; (2) described a specific RT
strategy for parents, explaining how to incorporate it into
their daily routines to promote pivotal behavior; (3) coached
mothers while they reviewed 10-minute parent-child free
play videos at home, which served as homework from the
previous session, with the submitted videos providing
coaching feedback; (4) assisted mothers in developing
family action plans for their routine activities and social
interactions with their children.

Each session concluded with a summary and an intro-
duction to the next session's homework, with time for
questions and answers. Due to online limitations, the mo-

deling step of the original RT curriculum, involving the
interventionist interacting with the child while providing
comments to the mother, was omitted. Detailed session
content is outlined in Supplementary Table 1.

5. Outcome measures

The main outcome measures were the effectiveness of
the online RT, which were evaluated by pre- and postinter-
vention assessments, including parenting stress, behavioral
characteristics of the child, and parent-child interaction.
Secondary outcomes included the acceptability of the on-
line RT, which was assessed using a postintervention ques-
tionnaire.

6. Demographic questionnaire

General data on child and parent characteristics were
collected using a questionnaire before the intervention. The
child’s characteristics included age, gender, use of childcare
facilities, and additional intervention services received,
whereas the parent’s characteristics included age, marital
status, educational level, employment status, and parental
role.

7. Assessment of child development

Prior to the intervention, the developmental status and
categories of developmental disabilities of the participating
children were assessed. Developmental delay was defined
as the performance of at least 2 standard deviations below
the age-appropriate mean in one or more developmental
domains. Developmental delay was further categorized
into language delay (delay in language alone), global delay
(delay in both language and cognition), and autistic spec-
trum disorders (ASDs). Language was evaluated using the
Bayley Scales of Infants and Toddler-III (Bayley-III) or
Preschool Receptive-Expressive Language Scale. Cognition
was assessed using the Bayley-III, visuomotor integration,
and Korean-Wechsler Preschool and Primary Scale of
Intelligence-IV. ASD was evaluated with Korean-Childhood
Autism Rating-III, where those with a total score of =32
were diagnosed with ASD.

In addition to diagnostic tests, the developmental quotient
(DQ) (overall developmental age/chronological agex100)
was obtained by evaluating the overall developmental age
using the Korean-Child Developmental Inventory. The DQ
was used to evaluate the basic developmental status of the
participants prior to the intervention.

8. Effectiveness of online RT: pre- and postintervention
outcome assessment
Parenting stress was assessed using the Korean Version
of Parent Stress Index, Fourth Edition Short Form ques-
tionnaire,”® consisting of 36 items grouped into 3 dimen-
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sions: (1) parental distress, reflecting personal discomfort
with the parenting role; (2) parent-child dysfunctional
interaction, assessing meeting expectations and feelings
during interactions; and (3) difficult child, focusing on
perceptions of the child's temperament or behavior. Parti-
cipants rated each item on a 5-point Likert scale (1=strongly
disagree to 5=strongly agree). The dimensions provided a
total parental stress score, with higher scores indicating
more distress in parenting. Results included raw scores,
percentile ranks, and T scores for each dimension, as well
as the total stress score. A 'clinically significant' level was
defined as the 90th percentile of the Parenting Stress In-
dex — Short Form score. Pretest percentile ranks showed
participants' baseline parenting stress, while raw scores
were used for analyzing pre- and postintervention changes.

9. Behavioral characteristics of children

The K-CBCL 1.5-5, a Korean adaptation of the Child
Behavior Checklist (CBCL) 1.5-5, assesses emotional and
behavioral problems in children aged 1.5-5.Y The K-
CBCL 1.5-5 summary profile includes 3 broadband scales:
internalizing problems, externalizing problems, and total
problems. A clinically significant T score is typically 64 or
higher. To present participants' preintervention characteri-
stics, T scores for summary scales were used and the raw
values of each scale were analyzed for pre- and postinter-
vention changes.

10. Mother-child interaction

Each mother-child dyad was video-recorded for 10 min-
utes while playing with designated toys in a controlled
setting (the developmental clinic), both before and after
the intervention. Mothers were encouraged to interact with
their children naturally, reflecting their everyday routines.
The selected toys were developmentally suitable for children
and included a xylophone, picture books, picture cards, an
imaginative play toy, a toy car, wooden puzzles, stacked
rings, nesting blocks, and wooden dominoes. The video
recordings served as the data source for assessing pre- and
postintervention outcomes related to the following mother-
child interaction.

1) Children’s engagement: Korean-Children Beha-
vior Rating Scale

We evaluated the pivotal behaviors of the children, using
the said videotapes, based on the Korean version of the
Child Behavior Rating Scale (K-CBRS).” The K-CBRS
comprises 7 global child engagement items: attention, per-
sistence, interest, cooperation, initiation, joint attention,
and affect. These items were rated on a 5-point Likert
scale, with ratings of 1 reflecting a low incidence of the
quality being assessed, and 5 indicating a high incidence.

The average of the 7 items was defined as the child's pivotal
developmental behavior or the K-CBRS, while Cronbach’s
alpha and the Kaiser-Meyer-Olkin measure were 0.88 and
.73, respectively.?>

2) Mother’s interaction style: Korean-Maternal Be-
havior Rating Scales

Videotaped observations of mother-child play were also
used to assess the mother's interaction style. The Korean
version of the Maternal Behavior Rating Scale (K-MBRS)
was used to code the mother's interaction style.” K-MBRS
consists of 12 items, of which praise and pace were excluded
from this study. These items were rated on a 5-point Likert
scale, with ratings of 1 reflecting a low incidence of the
quality being assessed, and 5 indicating a high incidence.
The scores for the remaining 10 items were reduced to 3
subscales: responsive behavior (responsivity, sensitivity,
acceptance, enjoyment, and warmth), effective behavior
(effectiveness, expressiveness, and inventiveness), and
directive behavior (achievement and directiveness). For the
Korean MBRS,? Cronbach alpha was 0.89, and the Kaiser-
Meyer-Olkin measure was 0.86.

3) Interobserver agreement

Interobserver agreement was established by 2 indepen-
dent raters who were blinded to the participants’ infor-
mation, including whether the video recording was pre-
or postassessment. The raters had a master's degree in
developmental psychology and had completed approxima-
tely 30 hours of training to attain an interrater agreement
of 75% and 70% or more on the MBRS and CBRS scales,
respectively. Disagreements across ratings were discussed,
and a consensus was reached in all cases (Supplementary
methods for details of interobserver agreement).

11. Assessment of acceptability

Acceptability of the online RT intervention was assessed
using a self-developed posttest questionnaire, which
included 8 multiple-choice questions using a 5-point Likert-
type scale ranging from 1 (strongly disagree) to 5 (strongly
agree). A higher score on the scale indicates a greater level
of acceptance. In cases where participants opted to express
strong agreement or disagreement, they were given the
opportunity to articulate their rationales in writing.

12. Statistics

The normality of the continuous variables was assessed
using the Shapiro-Wilk test. Continuous variables were
expressed as means and standard deviations (if normally
distributed) or as medians and interquartile ranges (if not
normally distributed). Categorical variables were present
ed as frequencies (N) and percentages (%). Chi-square
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tests and Mann-Whitney U tests were performed to com-
pare demographic characteristics between the groups.
The Wilcoxon signed-rank test was used to compare the
differences between the pre- and posttest outcomes for con-
tinuous variables.

Results

1. Participants characteristics

The mean chronological age of the 23 children was 2.66
+0.86 years, whereas the mean developmental age was
1.66+0.50 years. Seventy-four percent of the children were
from one-child families and the majority (87%) were male.
The subtypes of diagnosis were language delay for 12
children (52%), ASD for 7 children (30.4%), and global delay
for 4 children (17%). Regarding additional intervention
services, 12 children (52%) received no other services,
and the remaining (n=11, 48%) received institutional in-
tervention. None of them had experience with parent-in-
volvement interventions, including RT. All participating
parents except one (96%) were mothers. All participating
parents were married, with a mean age of 36.0+4.8 years.
Most had a college degree or higher (83%), and 39% of the
participating parents were employed. Table 1 summarizes
the characteristics of the participants.

Table 1. Subjects’ demographic characteristics

Variable Value
Children’s characteristics
Age (yr)
Chronological age 2.6£0.9
Developmental age 1.7+0.5
Developmental quotient” 67.0£12.0
Male sex 20(87)
Presence of siblings 6(26)
Subtype of diagnosis
Language delay only 12(52)
Global delay 4(17)
Autism spectrum disorders 7(30)
Clinically significant total behavioral problems® 5(22)
Mothers’ characteristics
Age (yr) 36.0+4.8
Education level
<High school 5(22)
>High school 18(78)
Marital status (% married) 23(100)
Job status (% employed) 9(39)
Clinically significant parenting stress 7(30)

Values are presented as meanststandard deviation or number (%).

JAssessed using the Korean-Child Developmental Inventory. PCalculated as
developmental age/chronological agex100. “Indicates T scores >64 on the
total problem section of the Child Behavior Checklist. “Indicates a percentile
score 290 for total parenting stress on Parenting Stress Index-4 Short Form.

2. Changes in child outcomes

After the intervention, significant improvements were
observed in various aspects of the children's behaviors
(Table 2). A decrease in the total CBCL score indicated an
improvement in the child's behavioral and emotional func-
tioning (P=0.04). The K-CBRS analysis also demonstrated
a positive impact on behaviors related to social-emotional
and language development such as affect (P=0.01), joint
attention (P=0.04), and cooperation (P=0.01). However, no

Table 2. Child scores pre- and postintervention

Difference between

Variable Pretest Posttest pre- and posttest Pvalue
CBCL
Internalizing 11.07.1 10.3£6.5 0.7+0.7 0.33
Externalizing 13.448.2 11.947.3 1.54£0.8 0.07
Total score 40.3£21.6  36.3£20.7 4.0£2.1 0.04
CBRS
Interest 2.6+0.7 2.80.7 -0.2+0.2 0.16
Attention 2.9+0.8 2.9+0.8 0.0+0.2 0.97
Persistence 2.4+0.6 2.4+0.6 0.0£0.1 1.00
Joint attention 1.8£0.9 2.3+0.9 -0.5+0.2 0.04
Affect 2.7+0.7 3.240.5 -0.410.2 0.01
Initiation 2.0£0.4 2.1+0.3 -0.1£0.1 0.31
Cooperation 2.1£1.0 2.6+0.7 -0.5+0.2 0.01

Values are presented as meantstandard deviation.
CBCL, Child Behavior Checklist; CBRS, Child Behavior Rating Scale.
Boldface indicates a statistically significant difference with P<0.05.

Table 3. Parent scores pre- and postintervention

Difference
Variable Pretest  Posttest between pre- Pvalue
and posttest
PSI-4 FS
Parental distress 34.649.0 31.4+84 3.2+1.7 017
Parent-child dysfunctional 29.0¢9.0 ~ 25.347.0 3.7+1.0  <0.01
interaction
Difficult child 29.047.0  27.446.8 17£1.0  0.07
Total score 92.6+20.8 83.7£19.4 8.8£2.8  0.01
MBRS
Responsive behaviors 2.7+0.4 3.1+0.3 0.5+0.4  <0.01
Responsivity 2.8+0.6 3.1£0.4 0.3t0.6  0.06
Sensitivity 2.3+0.4 3.1£0.4 0.8+0.7  <0.01
Acceptance 2.7¢0.5 3.0£0.5 0.3+t0.8 0.1
Enjoyment 2.7+0.6 3.2+0.5 0.5+0.7  0.01
Warmth 3.1£0.5 3.5£0.5 0.4+0.8  0.04
Effective behaviors 2.4+0.5 3.212.6 0.2£t0.6  0.06
Effectiveness 2.0+0.8 2.7+0.7 0.7+0.8  <0.01
Expressiveness 3.0£0.6 3.0£0.6 0.0£1.0 1.00
Inventiveness 2.24£0.6 2.4+0.5 0.2£06  0.18
Directive behaviors 3.4£0.7 3.5+2.2 -1.2+0.8  <0.01
Achievement 3.1+0.8 2.0£0.6 -1.1+0.9  <0.01
Directiveness 3.7£0.6 2.310.9 -1.3+1.0 <0.01

Values are presented as meanststandard deviation.

MBRS, Maternal Behavior Rating Scales; PSI-4 FS, Parent Stress Index-4 Short
Form.

Boldface indicates a statistically significant difference with P<0.05
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significant changes were found in interest, attention, per-
sistence, and initiative, following the intervention.

3. Changes in parent outcomes

After the intervention, significant improvements in pa-
renting stress and interactive behavior were observed (Table
3). There was a significant reduction in total parenting
stress (P=0.01), and parent-child dysfunctional interactions
exhibited a significant decrease among the subfactors
analyzed. K-MBRS analysis revealed a significant increase
in responsive behaviors (P<0.01) and a decrease in direc-
tive behaviors (P<0.01). Specifically, improvements were
exhibited in sensitivity (P<0.01), enjoyment (P=0.01), and
warmth (P=0.04) among the responsive behaviors. Both
the directive behaviors, achievement (P<0.01), and direc-
tiveness (P<0.01) significantly decreased.

4. Acceptability

In the acceptability questionnaire, the responses of
almost all 23 participants indicated ‘strong agreement’ or
‘agreement’ concerning items related to the online format,
content, outcomes, and feedback of the RT intervention,
signifying a high level of satisfaction (mean scores >4.5),
with only 2 exceptions (Table 4). The lowest satisfaction
rating, with a mean score of 4.0 was linked to the adequacy
of the number of RT sessions primarily because of the
participants' perception of session insufficiency and their
expressed desire for more sessions. The next lowest-rated
item assessed willingness to continue applying the learned
strategies, with a mean score of 4.4 points.

Discussion

This pilot study assessed a 5-session online RT interven-
tion's impact on parents of children with developmental
disabilities during the COVID-19 pandemic. The results de-
monstrated positive changes in child and parent outcomes,

Table 4. Acceptability questionnaire results

including significant improvements in children's pivotal
behaviors (affect, joint attention, cooperation), reduced
problem behaviors, enhanced maternal responsiveness,
and decreased parenting stress. Furthermore, the data sug:
gest that online RT intervention was feasible, with a high
recruitment rate (85.7%) and completion rate (90%). Parents
expressed high satisfaction with the online program's
delivery, content, and outcomes. In summary, these find-
ings offer initial evidence supporting the effectiveness and
acceptability of online RT interventions for parents of child-
ren with developmental disabilities.

As RT is an intervention that fosters child development
through maternal behavior, the primary step was to ex-
amine changes in maternal interactive behavior resulting
from the current intervention. Our study found that on-
line RT positively affected mothers’ overall interaction be-
havior, increasing responsive behavior and decreasing
directive behavior. Our findings are largely consistent
with those of previous in-person RT studies.!®?*?”) Positive
changes in responsive behaviors have been consistently re-
ported across studies.’®?>?”) Changes observed in directive
behaviors varied between studies. For example, Mahoney and
Perales,?” with 33 intervention sessions on 50 American
mother-child pairs with developmental disabilities over 1
year, reported no significant changes in directive behaviors.
However, studies in Turkey (weekly for 6 months)'® and
Korea (13 sessions),?® showed a significant decrease. These
variations may be attributed to differences in the characteri-
stics of the participating mothers rather than the intensity
of the intervention or the type of delivery. Mothers with
higher preintervention directiveness, as seen in Korean®®
and Turkish'™ studies, may become more sensitively aware
of their behavior through RT intervention.

The main goal of RT intervention is to enhance children's
development by improving their pivotal behaviors.?” We
observed improvements in joint attention, affect, and co-
operation after the intervention. However, without a control
group, we cannot definitively conclude the specific effective-

Quesiomare g St Newl | somewel | St Meanso?
[ am satisfied with the online delivery of the RT intervention. 17(73.9) 6(26.1) 0(0) 0(0) 0(0) 4.8+0.4
The RT intervention was easy to understand. 18(78.3) 5(21.7) 0(0) 0(0) 0(0) 4.8+0.4
The RT intervention session was appropriate. 8(34.8) 9(39.1) 4(17.4) 2(8.7) 0(0) 4.0£0.9
I felt confident in interacting with my child after participating in the study.  13(56.5) 10 (43.5) 0(0) 0(0) 0(0) 4.6+0.5
My child has likely benefited from participating in this study. 18(78.3) 5(21.7) 0(0) 0(0) 0(0) 4.8+0.4
Iwould recommend this type of intervention to others. 15(65.2) 8(34.8) 0(0) 0(0) 0(0) 4.7+0.5
Iwould continue RT intervention with more sessions if available. 15(65.2) 8(34.8) 0(0) 0(0) 0(0) 4.7+0.5
Iwill continue to interact with my child what I've learned from the onlineRT.  12(52.2) 10(43.5) 1(4.3) 0(0) 0(0) 4.4+0.6

RT, responsive teaching; SD, standard deviation.

35-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). ®Mean Likert-type scale score converted into scores from 1 (strongly disagree) to

5 (strongly agree).
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ness of online RT on these pivotal behaviors. Nevertheless, it
is worth noting that joint attention, a crucial developmental
behavior for communication and social understanding,?®
improved with only 5 sessions of online intervention. How-
ever, there were no significant changes in cognitive-re-
lated pivotal behaviors, such as Initiation and Attention.
Our results were consistent with a previous in-person
RT intervention conducted weekly for 3 months,'® which
showed improvements in parental interactive behaviors
across all areas, but only limited changes in the child's
pivotal behaviors. In contrast, high-intensity in-person RT
interventions conducted weekly for 6 months to one year
reported improvements in all pivotal behaviors, even when
compared to the control groups.'®?” These findings support
prior research emphasizing the importance of intervention
intensity in parenting training for child development, which
typically shows higher effectiveness after >20 sessions.””
Further research on the efficacy of high-intensity online RT
interventions is warranted to advance our understanding of
this area.

This study also provides evidence that online RT inter-
ventions effectively reduce problematic behaviors and pa-
renting stress. Our study's results are consistent with prior
research on parenting behaviors and children's problem
behaviors.’*¥ Existing literature suggests that directive
or authoritative parenting increases problem behaviors,
while warm and responsive approaches decrease them.?0-3¥
Following our online RT intervention, we observed increased
responsive parenting and decreased directiveness. These
changes may have not only impacted the child's pivotal
behaviors but also contributed to a reduction in behaviors
considered problematic overall. Among the 3 dimensions of
parenting stress, a notable improvement was found in stress
related to parent-child dysfunctional interaction, which
means that parents perceived parent-child interactions
as less stressful after the online RT sessions. However, the
impact of RT on parenting stress varied across studies.
RT's nature of parents learning and the application of the
intervention may introduce additional stress to parenting.
One study involving a 1-year RT intervention with 40%
ASD children exhibited no change in parenting stress.?”
In contrast, another study with 18% ASD children,?® em-
ploying a 3-month RT intervention, noted reduced overall
parenting stress. In our study, 30% of the children had ASD.
These results suggest the potential for varied effects of RT
on parenting stress, depending on the child's disability
type, warranting further research in this area.

Parent feedback indicated a high acceptability of the
online RT intervention, with participants displaying an
overall optimistic attitude towards items in the acceptability
questionnaire, including online delivery, content, and out
comes. However, the item assessing the adequacy of the

number of RT sessions received the lowest score, suggesting
that the number of intervention sessions was insufficient
and needed to be increased. This discontent aligns with
the earlier discussion that a more intensive intervention
may be necessary to induce significant changes in child-
ren's behavior.?” Furthermore, this corresponds to the
fact that nearly all participants expressed a willingness
to participate in additional sessions, if available. The sub-
sequent item displaying lower satisfaction pertained to
the assessment of participants’ willingness to continue
applying the learned strategies. This could be because
participants found the strategies helpful but also somewhat
burdensome to incorporate into their daily routines. Parent
feedback highlights 2 essential implications for future
course optimization: the necessity of longer durations and
booster training, as well as the need for additional support
to address the stress and psychological burden experienced
by parents.

The present study has several limitations. First, the ab-
sence of a control group and small patient sample size
are methodological limitations that hinder the definitive
interpretation of our findings. Second, the intervention
period lasted 2—-3 months, and no long-term follow-up data
were collected; therefore, we could not evaluate the main-
tenance effects. Third, RT aims to enhance developmental
outcomes. However, our study did not assess this because
of the limited scope of a brief, short-term intervention,
and our study consequently does not provide evidence
that online RT can enhance developmental outcomes. The
similarity in behavioral changes observed between parents
and children in our study, as well as in prior long-term inter-
vention data with positive developmental improvements,?”
suggests the potential for positive developmental outcomes
through online RT. However, it has been emphasized that
implementing RT for at least 6 months is important for
promoting positive changes in child development.'¥ There-
fore, for future studies, it is recommended to conduct ran-
domized controlled trials with large sample sizes and long-
term interventions to assess the effectiveness of the online
RT program in enhancing child development. Fourth,
the online RT used in the present study lacked a key com-
ponent of the original in-person RT in which therapists
demonstrated RT strategies to children. Consequently, affir-
ming the complete equivalence of our intervention model
to the original version is challenging. Finally, the accept
ability questionnaires used in the study were not verified.
Detailed information related to online delivery (e.g., fidelity,
facilitators, and barriers), burden of intervention, and sug:-
gestions for improvement were not included in the ques-
tionnaire.

In conclusion, our study demonstrates the effectiveness
of a 5-session online RT program for parents with diverse
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developmental disabilities in Korea, especially amid the
challenges of the COVID-19 pandemic. This program has
the potential to enhance children's emotional and beha-
vioral outcomes, improve maternal interaction behaviors,
and reduce parenting stress levels. Considering the scarcity
of early intervention services for young children, prolonged
wait times for rehabilitation services, and the risk of future
pandemics, online RT has emerged as a promising option
for enhancing intervention accessibility and promoting
improved health outcomes for children with developmental
disabilities and their parents.

Footnotes

Supplementary material: Supplementary Table 1 and Sup-
plementary methods can be found via https://doi.org/
10.3345/cep.2023.01662.
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Supplementary Table 1. Contents of the sessions of online-delivered RT program

Session Topics Method  Time (min) Contents
Pre Assessment Visiting 60
1 Understanding of the child development Online 50 * The principle of child development
* Theory of psychological development
2 Understanding of responsive interaction Online 50 *Whatis RT?
- Cognitive learning consists of active practice
- Children learn better in their daily lives
+ Understanding of Responsive Interaction
3 RT coaching 1: getin to child's world Online 30 + Play with child in a face-to-face position.
+ Make eye contact with your child when you are playing or interacting with
him/her.
4 RT coaching 2: follow to child’s lead Online 30 + Respond to your child in a manner that is compatible with or comple-
ments your child’s activity and intentions.
+ Play with toys or engage in activities in the same manner as your child.
5 RT coaching 3: act and communicate with Online 30 + Imitate some of the child’s actions and talk with your child using words.
child's way
+ Play with the toys and objects that the child is playing with and in the
same way as your child.
Post Assessment Visiting 60

The original structure of the responsive teaching (RT) intervention comprised 4 phases: rapport and session review, session purpose and rationale explication, RT
strategy demonstration and practice, and family action planning. The shift to an online setting necessitated the replacement of therapist-child demonstrations
with detailed explanations due to the limitations of the virtual environment.

Supplementary methods for details of interobserver agreement

Pearson correlation coefficient was used to analyze the interobserver agreement. In this study, we conducted an interobserver reliability analysis of both
the pre- and postassessment scores. For the K-MBRS prescore, an exact agreement rate of 75% was achieved, along with a 99.2% agreement rate within a
difference of 1 point and a Pearson correlation coefficient of 0.77. Regarding the postscore of K-MBRS, the exact agreement rate was 83.3%, with full
agreement within a difference of 1 point (100%) and a Pearson correlation coefficient of 0.84. Conversely, for the K-CBRS prescore, an exact agreement rate
of 78.6% was observed, accompanied by a 97.9% agreement rate with a difference of 1 point and a Pearson correlation coefficient of 0.74. For the post-K-
CBRS score, the exact agreement rate was 72.1%, the agreement within a difference of 1 point was 98.6%, and the Pearson correlation coefficient remained

at0.74.
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