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ABSTRACT

Background Parent training (PT) is a promising sup-
port for improving parents’ mental health, and behavior
in children with autism spectrum disorders (ASD). In
recent years, there has been an increase in online PT
studies. We developed a prototype for the on-demand
PT. In this study, we examined changes in the program
implementation, accomplishment of homework, parents’
mental health, and behavior of children among parents
of children with ASD.

Methods This study participated two mothers of
children with ASD. The first was the mother of a child
aged three years and eight months with ASD and intel-
lectual disability; the second was the mother of a child
aged four years and 5 months who had a diagnosis of
ASD. An on-demand PT consisting of six sessions was
provided online. The program was structured so that
the participants watched lecture videos for each session,
answered a confirmation test, and submitted homework
to advance to the next session. Feedback for the submit-
ted homework and questions was provided via email by
the researchers.

Results Both participants watched the program on
a schedule for all sessions and submitted all tests and
homework assignments. The percentage of correct
responses to the tests per session was 100% for both
participants. Two of the four target behaviors of the chil-
dren changed significantly. Pre- and post-questionnaires
also showed improvements in the scores of parental de-
pression and parenting stress, as well as overall behavior
of the child.

Conclusion The program in this study was developed
as a prototype for on-demand PT, and two case studies
showed positive results. Although this program was on-
demand, changes in parent and child behaviors were
confirmed by the scale and actual behavior records.
Further demonstration is needed to increase the number
of cases and to compare the results between the groups.

Key words applied behavior analysis; autism spec-
trum disorder; internet; parent

Autism spectrum disorder (ASD) is a neurodevel-
opmental disorder characterized by deficits in social
communication and the presence of restricted interests
and repetitive behaviors.! In individuals with ASDs,
“challenging behaviors” that make their daily activities
and social participation difficult, such as self-injurious,
aggressive/disruptive, and/or stereotypical behavior,
have been noted to be common, with prevalence rates
estimated at 56-94%.> These challenging behaviors are
seen from early childhood, often become severe, and
persist into adulthood, pointing to the need for early
intervention.’

Parents of children with ASD face many potential
challenges and daily stress related to parenting, includ-
ing challenging behaviors. Parents of children with
ASD have been noted to have a higher risk of stress
compared to parents of children with typical develop-
ment, and parents of children with non-ASD psychiatric
disorders.* Parents of children with ASD have also been
shown to be at a higher risk of developing psychological
symptoms such as depression and anxiety.

Parent training (PT) is a promising form of support
for improving parents’ mental health and behavior of
children with ASD and those who are developmentally
disabled.® In this regard, many systematic reviews have
provided evidence for improved parental mental health’
and child behavior.® Recently, internet-based PT has
been gaining popularity as face-to-face PT has become
more difficult due to the COVID-19 pandemic. A review
of PT by telehealth points to its effectiveness and the
need for further research.” 10

Several types of internet-based PT exist, the major
categories of which are on-demand and real-time.!!
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The on-demand type uses materials posted on the web
and allows participants to progress at their own pace.?
In contrast, in case of the real-time PT, lectures and
exercises are delivered in real-time using internet video
communication technology, and participants attend
them at a particular time.'> Along with program ef-
fectiveness, these previous studies have also discussed
the ease of participation and operational efficiency of
program delivery methods.

The knowledge of how to interact with children
based on applied behavior analysis (ABA) is useful for
parents,'* and consequently, many PTs incorporate tech-
niques and knowledge based on ABA."S Inoue, Tatsumi,
and Fukuzaki'! examined the effects of an Internet-
based parent education program for parents of children
with ASD on child behavior change in ABA-based be-
havioral principles on parents’ mental health. The short-
term on-demand program consisted of nine 15-minute
sessions and lasted one month. The results showed that
21 participants showed improvement in their knowledge
of ABA, mental health (anxiety), and mood modulation.
This short-term, on-demand type program had a very
low withdrawal rate of 12%, And the participants had a
high level of satisfaction with the program.

However, the study was a parent education pro-
gram and did not provide sufficient data to record or
improve children’s targeted behavior at home. As the
need for early intervention for challenging behaviors
has been highlighted, ABA-based PT is considered a
promising method. ABA-based functional training iden-
tifies the functions of challenging behaviors and teaches
equivalent appropriate communication. A large body of
evidence supports its efficacy in ASD. The effectiveness
of a parent-mediated ABA-based treatment system us-
ing functional communication training to challenging
behaviors through telehealth has been reported,'® but
there are many barriers in implementing this system
with the current Japanese resources, including the num-
ber of specialized ABA institutions, collaboration with
medical care, and the telemedicine system.

In this study, we developed a prototype of an
effective on-demand PT program by expanding on
the program of Inoue et al.!' and incorporating the
treatment of relatively mild challenging behaviors into
it. We then analyzed how the program changes the
participants’ mental health and the targeted and non-
targeted behavior of the children through case studies.
The implementation potential of this program was also
discussed based on an analysis of questionnaires regard-
ing the number of interactions with staff and social
acceptance of the program.

MATERIALS AND METHODS

Participants

A flyer was distributed to Kindergarten A’s parents to
recruit participants. The flyer included a brief descrip-
tion of PT, its purpose, expected effects, and the content
of each session. The conditions for participation were
as follows: (i) parents of preschool children with a di-
agnosis or suspicion of ASD, (ii) difficulties due to mild
behavioral problems such as hyperactivity or impulsiv-
ity, and (iii) access to the internet at home.

Prospective participants signed up using the entry
form at the URL provided on the flyer. Explanation and
consent for participation in the study were provided in
writing via e-mail. Both participants who met the crite-
ria applied were mothers. P1 was 36 years old and had a
family of four: a husband and two children (C1 and his
older brother). Her educational background was a junior
college degree, and she viewed this program on her
smartphone. C1 was a boy aged three years and eight
months who was diagnosed with ASD at three years
and four months of age. He had no speech and was in-
tellectually delayed. He was in an included kindergarten
class, and his parents’ chief complaints before the start
of PT were lack of speech, aggression, obsession, inat-
tention, and irritability.

P2 was a 36-year-old mother with a family of five:
a husband and three children (two girls and C2). Her
educational background was a college graduate degree;
P2 took the course on her computer. C2 was a boy aged
four years and five months who was diagnosed with
ASD at the age of four years and two months after his
preschool indicated group maladjustment, leading to a
medical visit. He was in an inclusive kindergarten class;
chief parental complaints before PT initiation were self-
injurious behavior, inattention, obsession, and anxiety.
Both P1 and P2 had Wi-Fi access in their homes, and
the viewing process went smoothly. The two children
were not on medication.

Content of parent training program

This study developed the program shown in Table 1
with reference to Inoue et al.!! The PT consisted of six
web-based sessions. Each session consisted of (i) a re-
view test of the previous session, (ii) a lecture video, (iii)
a confirmation test (review test of the lecture content),
and (iv) a homework assignment related to the theme
of that session. The entire duration of this PT program
was nine weeks. Each session was designed to take 15
minutes to complete and was offered at a gap of two
weeks, except between Session 1 and 2, which were
presented during the first week, and the participants
were expected to attend the lectures during this time.
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Table 1. Program contents and homework

gif)sn- Topic Contents Homework
| Orientation What is parent training? Make a list of your child’s favorite things and activities
P & (submit by e-mail).

2 Behavior Definition of behavior Determine which behaviors to increase and which to decrease (enter
Appropriate behaviors and on website). Use the application to record behaviors for the “behaviors
behaviors you want to reduce to increase” and “behaviors to decrease”(data submission).

3 Reinforcement Effective praise Reinforce the “behaviors to increase” and the appropriate behaviors
Technology for reinforcement that are incompatible with the “behaviors to decrease” recorded in
Shaping #2, and record them (data submission).

4 Function of Behavior = A-B-C analysis Perform an ABC analysis of some behaviors in everyday situations
Functions of problem behavior (submit by e-mail).

5 Antecedent Control  Arraneine the environment Perform and record antecedent controls for “behaviors to decrease

eing (data submission).
. Effective instructions an . . Lo
6 Instruction and pro?flp:seFaSe-lilg a(r)l dsfa dg-ou ¢ Improve the way they give instructions for some behaviors in every-

Prompt techniques

day life (Submit by e-mail).

The next week was the homework period for Session 2.
Next, Session 3 was offered for one week, and the next
week was used for homework for this session.

Session 1 consisted of an orientation to the PT
program. In Session 2, participants learned to define
behaviors specifically. The participants categorized
their children’s behaviors as “behaviors to increase”
and “behaviors to decrease”. The homework was to use
the application to record behaviors for the “behaviors to
increase” and “behaviors to decrease” as set by them.
In Session 3, participants learned the principles of rein-
forcement and how to select and effectively use reinforc-
ers for their children. The homework was to reinforce
and record “behaviors to increase” and to reinforce and
record appropriate alternative behaviors for “behaviors
to decrease”. In Session 4, participants learned how to
perform an ABC analysis and the function of the behav-
iors. The homework was to perform an ABC analysis of
some behaviors in everyday situations. In Session 5, the
participants learned about antecedent control to prevent
inappropriate behaviors from occurring. The homework
was to perform and record antecedent controls for “be-
haviors to decrease”. In Session 6, participants learned
about effective instruction and prompts. For effective
instruction, participants learned to get the child’s at-
tention before instruction, to keep instruction short and
specific, and to lower the level of demands. For prompts,
participants learned about types of prompts and how to
fade in and out. The homework was to improve the way
they gave instructions for some behaviors in everyday
situations and report back.

Recording of behavior in the home setting

The targeted-behavior records submitted in the home-
work were maintained by the participants themselves
using an application called Observations.!” Observations
is an application that can easily record the occurrence
of target behaviors, automatically generate graphs as
they are entered, and provide immediate feedback on
the results. Data can be sent using the ‘Send’ function in
Observations. The staff provided individual feedback to
participants via email based on Observation records.

Communication with participants

The staff (second author) provided feedback via email
on effective aspects and those needing improvement
each time a participant reported a homework assign-
ment or record. The number of e-mail communications
between each participant and staff was measured.

Questionnaire evaluation

Questionnaires were administered pre- and post-
intervention periods. The Parent Stress Index (PSI) and
Beck Depression Scale 11 (BDI-II) were administered
on the participants themselves. The children’s behavior
was assessed using the Strengths and Difficulties
Questionnaire (SDQ).

Parenting Stress Index: The Japanese version of
the PSI (Parenting Stress Index) was used. This is based
on the Parenting Stress Index developed in the U.S.!8
and standardized by Kanematsu et al.'” for Japanese
parents. The questionnaire consists of 78 items, 38
related to the children and 40 related to the parents. The
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questionnaire format collected responses on a five-point
Likert scale from not at all to exactly as it is.

Beck Depression Index II: The Beck Depression
Index IT (BDI-II) is the second version of the BDI,
which was designed by Beck et al.2? in 1996. This ques-
tionnaire consists of 21 items, each of which assesses a
symptom related to depression over the two weeks prior
to the administration of the questionnaire. Each item is
scored on a 4-point scale from 0 to 3, with higher scores
indicating more severe symptoms. The severity of
depression is categorized based on the following BDI-
IT scores in the Japanese samples: a score of 13 or less
as minimal (or remission), 14 tol9 as mild, 20 to 28 as
moderate, and 29 or greater as severe. The reliability
and validity of the Japanese version of the BDI-II were
established by Kojima et al.?!

Strengths and Difficulties Questionnaire: The
Strengths and Difficulties Questionnaire (SDQ) was de-
veloped by Goodman?? for behavioral screening of three
to-16-year-olds. The SDQ consists of 25 items divided
into five scales of five items each: emotional symptoms,
conduct problems, hyperactivity/inattention, peer rela-
tionship problems, and prosocial behavior. Each of the
25 items is rated as not true (0 points), somewhat true (1
point), or certainly true (2 points). Support needs in each
area can be divided into three categories: High Need,
Some Need, and Low Need. According to Mitsubishi et
al.,”> High Need is indicated by five points or more for
emotional problems, five points or more for behavioral
problems, seven points or more for hyperactivity, five
points or more for peer problems, and four points or
fewer for prosocial behavior.

Acceptability Questionnaire

From Session 2 onward, a questionnaire regarding the
previous session was administered during each session
using Google Forms . The questionnaire consisted of
five questions. Question 1, related to the comfort of
video viewing, was answered on a 3-point Likert scale.
Question 2 (about the adequacy of the period during
which the video is available for viewing), Question
3(about the difficulty level of lecture content), and
Question 4 (about the difficulty level of homework) were
answered on a 4-point Likert scale. Question 5, which
asked for any other questions from the participants, was
the free response. Homework was submitted via Google
Forms for Sessions 1, 4, and 6, and via email for all oth-
ers, with data recorded using the application.

Statistical analysis
Tau-U is an effect size developed by Parker et al.?*
There are two types of Tau-U: Tau which does not take

into account the trend in the baseline period and Tau-U
which does take into account the trend in the baseline
period. In this study, Tau-U was used to analyze whether
a difference existed in the number of occurrences of the
target behavior between the baseline and intervention
periods. Tau-U uses all data points, calculates standard
values for the baseline and intervention periods, and
performs a significance test between each condition.
An effect size of 0.80 or above indicated a very large
effect; 0.60—0.80, a large effect; 0.20—0.60, a moderate
effect; and less than 0.20, a small effect.”> The web app
of Vannest et al.2® was used for the statistical analysis,
with a significance level of less than 5%.

Ethical considerations

This study was approved by the Ethics Committee of the
Organization for Educational Support and International
Affairs, Tottori University (Approval Number 2020-
02). The study was conducted in accordance with the
ethical standards established by the 1964 Declaration of
Helsinki.

RESULTS

Participation in programs

PI used only a smartphone, whereas P2 used both a
PC and smartphone. Both participants were able to
complete the program during the pre-scheduled deliv-
ery period. The percentage of correct answers on the
confirmation test for each session was 100% for both
participants.

Homework accomplished

Both participants submitted all homework tasks. In
the homework for Session 2, each participant was first
asked to fill out and send in a list of behaviors they
wanted to increase and decrease. P1 identified “gestures
and utterances of requests” as behaviors she would like
to increase and “hanging around during meals” and
“taking toys used by friends at the school” as behaviors
she would like to decrease. The behaviors that P2 would
like to increase were “apologizing immediately when
I tell them I don’t like what he does to me”, and the be-
haviors P2 would like to decrease were “hanging around
during meals”, “not being able to return greetings”, and
“not being able to read the room”.

After receiving these responses, we explained the
behavioral theory again by e-mail and organized the
target behaviors. As a result, the target behaviors to
increase for P1 were set as “signing requests” and the
ones to decrease as “hanging around during meals”. The
target behaviors to increase for P2 were set as “greeting
(good morning, good night, thank you, and thank you
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for the food)” and those to decrease as “hanging around
during meals”. The participants were then asked to
use the application to record the extent to which these
behaviors occurred in their daily lives. The homework
for Session 3 was to reinforce the behavior that should
be increased with a reinforcer determined by the par-
ticipant, and for the behavior that should be decreased,
to reinforce the appropriate alternative behavior to the
unwanted behavior.

Both participants reinforced each behavior that
should be increased and recorded. Both participants
also reinforced “sitting and eating,” an alternative to the
behavior “hanging around during meals”. In Session 4,
we asked the participants to conduct an ABC analysis
of some behaviors in their children’s lives and report
back to us by e-mail with a description of the situation.
Although P1 said that ABC analysis was difficult, both
participants were able to properly categorize the behav-
iors into ABCs. Participants also shared with the staff
the functions of those behaviors.

In Session 5, the participants were asked to con-
sider and report environmental adjustments (antecedent
control) for the behaviors recorded in Session 3. P1 used
magnets with instructions on the order of actions she
wanted the child to perform, and used self-help tools
such as corrective chopsticks when eating. P2 showed
some ingenuity in the way she gave instructions, such
as showing an actual object, calling out a name or tap-
ping on the shoulder to get attention, and confirming
eye contact before giving instructions. Both P1 and P2
were also able to prepare in advance the reinforcers
they would use when they completed the task. In the
homework for Session 6, both participants reported that
they set new appropriate target behaviors in their lives
and devised new ways to instruct and praise them. Pl
worked on seven behaviors, including wearing a hoodie
alone, saying “bread” when you want bread, and clean-
ing up, using instruction, prompting, and reinforcement
techniques, and reported positive outcomes. P2 set six
target behaviors for his daily life, including brushing his
teeth alone and wearing pajamas alone, and received
positive reports.

Recording of behavior in the home setting

Both participants were able to use the application to
record the target behaviors to increase and decrease.
Figures 1 and 2 shows the frequency of occurrences
of the targeted behaviors. The target behaviors to be
increased for P1 was sign-requiring behavior and for
P2 was spontaneous greeting (Fig. 1). P1 and P2 had
different baseline measurement counts due to varying
baseline recording start dates. During the intervention

phase, these behaviors were reinforced with verbal
praise. The target behavior to be reduced was “hanging
around during meals” (Fig. 2). During the intervention
phase, both participants reinforced “siting and eating”
as an alternative to the behavior “hanging around dur-
ing meals”.

In the behaviors to be increased (Fig. 1), the
targeted behavior of P1 saw no significant increase
from the baseline period to the intervention pe-
riod (Tau = 0.2, n.s. 90% CI = -0.38 — 0.78). On
the other side, the targeted behavior of P2 was
significantly increased (Tau = 1, P < 0.01, 90% CI
= 0.40 — 1). In the behaviors to be decreased (Fig.
2), the targeted behavior of P1 was significantly
reduced from the baseline period to the intervention
period (Tau = — 0.69, P < 0.05, 90% CI = -1 — —0.26).
There was moderately effective, although not signifi-
cantly less, decrease in target behavior for P2 (Tau =
—0.39, n.s. 90% CI =-0.87 ——0.10).

Communication with participants

Email communication between staff and participants
regarding questions and assignment submissions was 18
times for P1 and 19 times for P2. The number of email
communications per session was zero for Session 1,
12 for Session 2 (P1 = 6, P2 = 6), ten for Session 3 (P1
=4, P2 = 6), five for Session 4 (P1 =2, P2 = 3), six for
Session 5 (P1 =4, P2 = 2), and four for Session 6 (P1 =2,
P2=2).

Questionnaire evaluation

Table 2 shows the pre-post scale scores. Excluding
“prosocial behavior” on the SDQ, the decrease in scores
indicates improvement.

Parenting Stress Index: The overall PSI scores
decreased for both P1 and P2; from 233 to 122 for P1,
and from 129 to 124 for P2. P1 decreased from 123 to
62 points for the parental aspect, and from 110 to 60
points for the child aspect. P2 showed a slight decrease
from 63 to 60 points for the parental aspect, and from
66 to 64 points for the child aspect.

Beck Depression Index I1: The BDI scores before
and after the intervention showed a significant decrease
in P1 from 19 (mild level) to 9 (minimal level), and a
slight decrease in P2 from 16 (mild level) to 13 (minimal
level), indicating an improvement in depression level.

Strengths and Difficulties Questionnaire: Total
difficulty score on the SDQ decreased from 29 to 26 for
P1, and from 30 to 27 for P2. On the subscale scores,
P1 decreased in “conduct problems,” “emotional symp-
toms,” and “peer problems;” while “hyperactivity/inat-
tention” remained unchanged. P2 decreased in “conduct
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Table 2. Scale scores Pre and Post the program

P1

Pre Post Pre Post

PSI  Child 110 60 66 64
Parents 123 62 63 60

Total 233 122 129 124

BDI 19 9 16 13
SDQ Total difficulties score 29 26 30 27
Conduct Problems 8 7 7 6
Hyperactivity/Inattention 7 7 7 7
Emotional Symptoms 5 4 8 6

Peer Problems 9 8 8 8
Prosocial Behavior 4 3 10 10

PSI, Parenting Stress Index; BDI, Beck Depression Index II;
SDQ, Strengths and Difficulties Questionnaire.

problems” and “emotional symptoms,” and did not
change in “hyperactivity/inattention” and “peer prob-
lems.” There was little change in “prosocial behavior,”
from 4 to 3 points for P1, and 10 to 10 points for P2.

Acceptability Questionnaire

Both Q1 “Comfort of video viewing” and Q2 “Adequacy
of the period during which the video is available for
viewing” were shown to be appropriate throughout the
entire session. Q3, “difficulty level of lecture content,”
was rated as easy by both participants for Sessions 1,
2, and 6. Both participants rated Session 4 as difficult.
For Q4’s “Difficulty level of homework”, Sessions 2
and 6 were rated as easy, but for Session 4, both rated it
difficult. In the free response section for Q5, regarding
ease of attending the course, P1 reported, “It was good
that I was able to watch the program at a time conve-
nient for me so that I could participate in the program
even while working. I was glad to be able to listen to the
next session after submitting my assignments.” On the
other hand, regarding communication with the staff, P1
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reported, “I wondered if it was safe to ask questions, so
it was difficult to ask questions.” P2 said “I felt distance
from the staff because I did not have many opportunities
to talk directly with them.” Both participants watched
the video on the same day it was released, and it was
noted that the two-week interval between each session
was too long.

DISCUSSION

In this study, we developed a prototype of an effective
on-demand PT program by expanding on the program
of Inoue et al.!" We then analyzed how the program
changes the participants’ mental health and the targeted
and non-targeted behavior of the children through case
studies. The implementation potential of this program
has also been discussed based on an analysis of ques-
tionnaires regarding the number of interactions with
staff and social acceptance of the program.

Both participants were able to complete the
program during the pre-scheduled delivery period.
The percentage of correct answers on the confirmation
test and homework for each session was 100% for both
participants. Although this study did not measure a
general knowledge scale for behavior analysis such
as Knowledge of Behavioral Principle as Applied to
Children (KBPAC),?” we believe that participants
achieved an appropriate level of knowledge based on
their performance on the confirmation test in each
session, the results of their homework, and the survey
results.

Despite the importance of the number of interac-
tions in telehealth interventions in terms of the imple-
mentation potential, few studies have described them.?®
Email correspondence with participants for each session
revealed that the number of such sessions varied from
session to session, and that the need for follow-up on
homework assignments varied from assignment to
assignment. For example, when determining a child’s
target behavior (Session 2), participants had difficulty
determining the appropriate behavior based on the pro-
gram alone and had to coordinate through email corre-
spondence with staff. Also, in the homework for Session
3, a lot of back and forth was necessary regarding deter-
minate alternative behavior for behaviors that should be
decreased. On the Acceptability Questionnaire, Session
4 indicated higher difficulty with both lecture content
and homework. These results suggest that in Sessions
2-4, there was a need to revise lecture content, split up
homework assignments, and provide efficient feedback
methods.

In PT, parental implementation of the program at
home and behavioral change in the child are important

elements. In terms of SDQ scores, both participants in-
dicated improvement in their children’s behavior, but the
changes were slight in terms of scores. Diaz-Stransky
et al® reported statistically significant improvements in
Disruptive Behavior measures before and after online
parent training with eight 10-minute online modules
and three 45-minute videoconferences. For this study
to achieve greater results, it may be necessary to imple-
ment videoconferencing as shown in previous studies.

This study evaluated changes not only in the pre-
and post-questionnaire measures but also the results of
parent implementation and recording of both baseline
and intervention in two target behaviors, “behaviors to
increase” and “behaviors to decrease” in everyday situ-
ations. The results showed that of the four tasks in total,
those that significantly benefited from the intervention
were an increase in greetings for P2 and a decrease in
hanging around during meals for P1.

Of the two target behaviors, behaviors to increase
and behaviors to decrease, the former promoted using
the child’s preferred stimulus selected by the participant
in Session 3 as the reinforcer. For the latter, participants
were instructed to reinforce appropriate behaviors
incompatible with the target. For reinforcement to work
correctly, reinforcer selection and timing are essential.
These strategies may not work well for tasks that did
not show clear effects. Normally, when ABA is not
effective in behavior modification, we should formulate
a hypothesis of the factors that may be contributing
to the behavioral change, introduce new intervention
variables, and record the results again. However, this
program was constructed as a linear process and did
not provide an optional program in case the homework
assignment did not produce sufficient results. In the
future, it may be necessary to add a procedure whereby
if sufficient results are not achieved, the staff is asked to
send videos of instructional situations that they analyze
and subsequently suggest areas for improvement.

Regarding parental mental health at the pre- and
post-stages, there was an improvement in both parenting
stress (PSI) and depression (BDI) for both parents. No
worsening was observed in all any sub-scales. There are
many examples of synergistic effects between children’s
behavior change and parents” mental health,>® and the
results of this study supported this.

Online PTs may be easier to participate in than
regular face-to-face PTs, no matter where the parents
live. The free-response statements on the acceptability
questionnaire also suggested that the advantage of on-
demand PT such as in this study, is that students can
take the course in their free time and watch the videos
as often as they want. Previous studies have also pointed
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out that the on-demand type provides fewer opportuni-
ties for interaction with other participants,®! and that it
would be considered necessary to include some sessions
in which participants can interact with each other using
videoconferencing systems or other means.

The program in this study was developed as a
prototype for on-demand PT and it was the result of
two case studies. Further demonstration is needed to
increase the number of cases and to compare the results
between groups. Another issue to be addressed in the
future is the comparison of the effectiveness of different
types of PT programs, such as on-demand and real-time
programs. This study was able to record and confirm
the behavioral changes of children in actual homes.
However, these are behavioral observation records made
by parents and need to be revalidated to increase their
reliability, such as through objective analysis of video
data. In addition, some of the behaviors targeted in this
study were not fully effective in their intervention. In
order to guarantee sufficient behavior change through
remote support, it is important to be able to select vari-
ous intervention methods depending on the needs of the
participant parents and the main complaints and condi-
tions of the children.?? Creating variations to meet the
needs of participants and the progress of the program is
also a possible challenge for the future.
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