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Abstract
Families of children with disabilities in rural areas face challenges accessing services due to location and lack of health-care 
providers. Telehealth-based intervention can mitigate challenges in accessing services. The present study sought to replicate 
and extend the telehealth-based, behavioral parent-training program, the Online and Applied System for Intervention Skills 
(OASIS), utilizing a multiple-baseline approach. Four parent–child dyads participated, with all children diagnosed with 
autism spectrum disorder. All dyads resided in rural/underserved areas. All dyads demonstrated an improvement on skill 
and knowledge assessments. The mean gain from baseline-to-treatment completion on skills assessments was 80.9% (range: 
67.6%–95.5% points). The mean gain on knowledge assessments was 35.3% (range: 19.0%–49.0% points). It should be noted 
that parent skill gains were maintained over time. The present results provided additional empirical evidence demonstrating 
the effectiveness of OASIS, a telehealth-based parent-training model.
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Roughly 97% of the landmass in the United States is des-
ignated as rural, yet only 19% of the population (approxi-
mately 60 million people, or 1 in 5 Americans) live in rural 
areas (U.S. Census Bureau, 2010). When compared to those 
living in urban areas, individuals living in rural areas tend 

to suffer more adverse health outcomes and engage in more 
unhealthy behaviors (Befort et al., 2012; Boring et al., 2017; 
Cossman et al., 2017). Disparities in care exist for children 
with autism spectrum disorder (ASD) in rural locations 
beginning with diagnosis (Antezana et al., 2017), with some 
states reporting both child location in the state and availabil-
ity of services in their location as crucial challenges in ser-
vice delivery (Mauch et al., 2011). In addition, Mello et al., 
(2016) found that only 44.2% of surveyed rural families had 
any applied behavior analytic (ABA) services for their child 
with ASD, compared to 51.4% of nonrural families. Further-
more, only 59.6% of rural children had home-based behav-
ior support when compared to 82.2% of urban children. In 
order to ameliorate disparities in treatment and outcomes, 
telehealth services have begun bridging the gaps by bringing 
professionals to rural areas through technological means.

Telehealth services (for the purposes of this article) are 
synchronous services delivered to individuals separated 
from providers by physical distance via an internet connec-
tion that allows for video and audio communication. A vari-
ety of telehealth-based studies specifically related to ASD 
have been conducted. Telehealth use has increased for varied 
professions, including ABA services, with the onset of the 
COVID-19 pandemic (Koonin et al., 2020). The increase in 
use of telehealth-delivered ABA services also prompted the 

• Telehealth-based parent training is an effective tool in integrating  
   parents into treatment services
• Manualized parent training can increase parent skills and  
   knowledge
• Skill gains may occur quickly under the OASIS model, with  
   skills maintaining over time
• Use of parent training can inform or strengthen delivery of more  
   comprehensive treatment models
• The use of structured parent training may assist in treatment  
   planning and authorization of services
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Council of Autism Service Providers (2021) to delineate 
guidelines to assist practitioners in practicing in an effective 
and ethical manner following the expansion of telehealth 
coverage.

Ferguson et al., (2019) conducted a systematic review 
of literature pertaining to telehealth and ABA, finding that 
100% of reviewed studies (n = 28) indicated positive out-
comes in relation to identified participants. The authors 
further stated that research related to comprehensive treat-
ment packages delivered via telehealth is an underdeveloped 
area. Within a randomized controlled trial design, Lindgren 
et al., (2020) utilized a telehealth-delivery model for teach-
ing parents to use functional communication training to 
reduce problem behavior displayed by their children. Results 
indicated increases in functional communication, decreases 
in moderate to severe child problem behavior, and high 
treatment acceptability only following implementation of 
functional communication training. Changes in important 
behavioral outcomes (e.g., increased child skill, increased 
parent skill) following both in-person parent training and 
online parent training are apparent (e.g., Crone & Mehta, 
2016; Fisher et al., 2020; Jang et al., 2012; Koegel et al., 
2002). Telehealth training, similar to in-person parent train-
ing, has also focused on training specific programs or mod-
els (as seen in Solomon et al., 2008), as well as training 
general components of early intervention procedures (e.g., 
Crone & Mehta, 2016). A recent study by Fisher et al., 
(2020) assessed the utility of a virtual parent-training pro-
gram in a randomized clinical trial. Authors utilized online 
modules in addition to scripted role play situations to teach 
and evaluate implementation of skills displayed by parents. 
Authors found high parent satisfaction as well as statisti-
cally significant improvements in parents in the interven-
tion group (compared to the waitlist control group). Overall, 
research on telehealth practices, increased internet access, 
and increased availability of electronic tools (e.g., computer-
based cameras, video capabilities, and even cellular phones) 
have made dissemination of evidence-based practice to rural 
areas much more reasonable. Given the essential nature of 
effective parent training in ABA services (Jang et al., 2012), 
research on virtually delivered, comprehensive training has 
become crucial.

One parent-training model that was developed for deliv-
ery via telehealth is the Online and Applied System for 
Intervention Skills parent training program (OASIS; Heitz-
man-Powell et al., 2014). The OASIS program is a holistic 
approach to parent training that teaches parents both basic 
skills (e.g., reinforcement, prompting) and behavioral con-
cepts/principles (e.g., functions of behavior, extinction) to 
utilize and understand when working with their child (see 
Heitzman-Powell et al., 2014, Table 1, for a breakdown of 
module goals and content). In addition, the OASIS training 
program addresses currently identified gaps in the telehealth 

literature, such as teaching discrete trial instruction (Fer-
guson et al., 2019) as a component of intervention. OASIS 
was designed for telehealth delivery to reach a wider range 
of parents who might otherwise not contact evidence-based 
treatment services for their children due to their location.

Heitzman-Powell et al. (2014) provided the OASIS train-
ing to a total of seven parents across four families. The par-
ents’ education levels ranged from a high school diploma 
to graduate degree. All parents were required to complete 
online training modules and online coaching sessions. Par-
ents were taught specific behavioral techniques and were 
required to correctly utilize those skills prior to progress-
ing through training. Parents completed the online activi-
ties before scheduled telehealth-delivered coaching sessions. 
Children were present for all telehealth-delivered coaching 
sessions. Gains across all skills averaged 41.2% (range: 
28.0%–59.0%) for all participants. Knowledge gains on a 
48-item assessment averaged 39.1% (range: 12.5%–90.0%) 
for all participants. Parents also reported their satisfac-
tion with the training program, indicating overall that each 
major component of training (i.e., online modules and tel-
ehealth coaching sessions) was both important and satisfac-
tory. Moreover, the researchers calculated that the use of 
telehealth procedures saved the participants from driving a 
total of 9,052 miles total across all live coaching sessions. 
Implications of the study are clear: parents can be effec-
tively and efficiently trained to conduct basic procedures of 
ABA with their child with autism via a structured telehealth 
training program. In addition, allowing parents to access 
the full training remotely saves time and resources. Despite 
the promising outcomes from the original study, limitations 
were apparent. In particular, parents were required to drive 
from their home to a telehealth site instead of having access 

Table 1  Overall skills and number of corresponding micro skills on 
the comprehensive skills assessment (i.e., the dependent measure)

# Skill Number 
of Micro 
Skills

1 Preference assessment 11
2 Teaching a new skill 9
3 Reinforcement 3
4 Prompt fading 5
5 Prompting 7
6 Structuring the environment 7
7 Attending 2
8 Role play 7
9 Generalization 2
10 Massed trial 6
11 Interspersed trial 6
12 Extinction 1
13 Overcorrection 1
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directly from home, and parent outcomes were reported as 
overall changes in parent behavior (pre/post-assessment) 
rather than as gradual changes over time (repeated measures 
of parent behavior throughout the course of participation).

The purpose of the present study was to replicate and 
extend the findings of Heitzman-Powell et al., (2014) that 
demonstrated increases in parent knowledge and skills fol-
lowing completion of the OASIS parent-training program. In 
particular, the present study replicated and extended method-
ology of the seminal OASIS study (Heitzman-Powell et al., 
2014) with parents who resided in rural or service-impov-
erished geographic locations by (1) delivering the program 
to parents in their own homes via telehealth (rather than at 
a remote site) and (2) measuring parent behavior change 
(i.e., comprehensive skill assessment) throughout training 
within a repeated measures design (rather than solely pre-/
post-data).

Methods

Participants

Parent–child dyads were considered eligible for participation 
if the following criteria were met: (1) the child in the dyad 
was diagnosed with an ASD; (2) the primary parent had 
not previously received structured parent training (e.g., any 
training with a behavior analyst or autism specialist, course-
work or online work specifically reviewing ABA concepts, 
individualized instruction with their child); (3) the parent(s) 
and child were available for a 1.5-hr meeting per week for 
16–21 weeks; (4) the parent had access to the internet and 
a device (e.g., tablet, laptop) capable of running a video 
chat application; (5) the child was between the ages of 2–13 
years; and (6) the child was not currently receiving home 
or clinic based ABA therapy (to ensure additional learn-
ing did not occur outside of OASIS sessions). Although 
the requirement for the child to not be engaged in home or 
clinic-based services was limiting for the family, none of the 
participants who were recruited had access to ABA services 
for their child during the timeframe in which they completed 
the study. Parents were asked to not speak to other research 
participants about the training program or their progress.

Participants (a parent and child dyad) were recruited from 
rural areas (as indicated by the U.S. Census Bureau, 2010), 
or areas that had decreased access to services due to their 
geographic location (locations with one or less service pro-
vider and no access to immediate services). Recruitment 
was conducted in a variety of ways. First, an agency that 
provided ABA services and diagnostic assessments in rural 
and underserved areas of Kansas contacted families that 
were on their waitlist (agreeing or declining to participate 
did not affect their position on the waitlist for comprehensive 

services, except for the family being informed that they were 
not permitted to have comprehensive home-based services 
during the study). Parents whose children were evaluated in 
the agency’s diagnostic clinic were also given information 
for participation at the same time they were given a referral 
packet. Second, flyers were distributed via social media and 
in Kansas and Southern Illinois based groups (e.g., parent 
support groups, autism networks). Potential participants 
contacted the researcher via email and were then screened 
for eligibility via a Zoom meeting and/or email. During the 
screening, families were required to provide documentation 
of their child’s autism diagnosis and confirm they had never 
received parent training in the past (see inclusion criteria 
below). Each family’s physical location was also reviewed 
to ensure they met the rural and/or underserved area quali-
fication. After determining eligibility, informed consent 
included a meeting via telehealth with the parent and the 
researcher to review all components of the study, including 
assessments, time commitments, training requirements, and 
meeting times.

Dyad 1 consisted of a 5-year-old boy (Kal) and his 
mother (Lyanne; 30 years old). They lived in a rural area, 
with Lyanne reporting that she did not know where to access 
services. They heard about the study via a local parent sup-
port group. Lyanne was white, had an associate’s degree, 
was married, and both spouses earned an income totaling 
$66,000–$75,000 per year. Kal attended a local preschool 
program where he received special education services. He 
was a nonvocal communicator (he only clearly vocalized and 
repeated a limited number of words) and utilized an iPad 
with a communication application to communicate with oth-
ers. Per parent report, Kal engaged in very limited problem 
behaviors (e.g., get upset, cry); however, over the course 
of training it was observed that Kal frequently screamed, 
cried, and protested when demands (including low response 
effort demands) were placed on him. His problem behavior 
occurred at an intensity and frequency that was problematic 
(per parent report) in the household and consistently inter-
fered with his participation in a variety of daily tasks.

Dyad 2 consisted of a 2-year-old boy (Benjy) and his 
mother (Shay; 29 years old). They lived in an area with only 
one service provider and limited access to resources, with 
Shay reporting that they were on a waitlist for in-home ser-
vices with an agency that was approximately 45 min away 
(one way). The family heard about the study via a diagnostic 
clinic (the same agency where they were on a waitlist). Shay 
was white, had a master’s degree, was married, and both 
spouses earned an income totaling $96,000–$105,000 per 
year. Benjy attended an in-home daycare but had previously 
been dismissed from other center-based daycare settings 
due to problem behavior, specifically biting his peers. He 
communicated vocally but had a very limited repertoire for 
spoken language and other modes of communication (i.e., 
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gestures, simple signs). Most of his language was limited to 
simple one-word requests with full words or approximations. 
Benjy was reported to engage in a variety of problem behav-
iors, including aggression (e.g., hitting, biting), property 
destruction (e.g., throwing toys), tantrum behaviors (e.g., 
screaming, crying, flopping on the floor), and other general 
task refusals (e.g., saying “no,” leaving the teaching area, 
laying on the floor instead of working).

Dyad 3 consisted of a 4-year-old boy (Jorah) and his 
mother (Rose; 43 years old). They lived in a rural area, with 
Rose reporting that they were on a waitlist for in-home ser-
vices with an agency approximately 2 hr away (one way). 
They heard about the study via a local parent support group. 
Rose was white, had a high school diploma, was married, and 
both spouses earned an income totaling $56,000–$65,000 
per year. Jorah attended a local preschool program where he 
received special education services. He was a vocal commu-
nicator with some language delays and articulation errors; 
however, his language repertoire was similar to same-aged 
peers and familiar adults and family members were able to 
understand what he said. Rose reported that Jorah escalated 
if he was unable to make his meaning clear when attempt-
ing to communicate. Jorah engaged in a variety of vary-
ing intensity problem behaviors, including tantrums (e.g., 
screaming, yelling, crying, dropping to the floor, physical 
resistance to prompting, elopement) and general noncompli-
ant behavior throughout his day (e.g., arguing with parents 
and caregivers, verbal refusal to follow instructions), with 
some instances of problem behavior lasting 20 or more min.

Dyad 4 consisted of a 3-year-old girl (Kalee) and her 
mother (Sasha; 39 years old). They lived in a rural area, 
with Sasha reporting that she did not know where to access 
services. They heard about the study via Lyanne from 
Dyad 1. Sasha was Asian, had some college, was single, 
and had a single income household of less than $10,000 
per year. Kalee attended a local preschool program where 
she received special education services. She was a nonvocal 
communicator and was waiting for an iPad with a commu-
nication application (LAMP Words for Life) at the onset of 
the study. Sasha reported that she knew what Kalee wanted 
based on gestures and some very simple sign language (e.g., 
milk, eat). Kalee was reported and observed to engage in a 
variety of problem behaviors, including skin scratching/pick-
ing, nail biting, crying, and task refusal (e.g., wafting hand 
at materials or tasks, crying and nonresponding).

Setting

Participants were encouraged to use the same room of 
their home and the same devices for all coaching sessions. 
Dyad 1 completed sessions in their dining room or in the 
child’s bedroom, Dyad 2 completed sessions in the child’s 
bedroom, Dyad 3 completed sessions in a small room 

dedicated to instruction, and Dyad 4 completed sessions in 
the child’s bedroom. Family participants were encouraged 
to have a quiet and dedicated environment to minimize 
distractions and potential interruptions, but interruptions 
from other family members (e.g., siblings, spouses) or for 
child needs (e.g., toileting, snacks) occurred frequently 
throughout live coaching sessions.

OASIS Materials

Parent Materials

Parent materials included online tutorials, printed data 
sheets for incidental teaching and problem behavior infor-
mation, and a parent binder that contained information 
related to each coaching session (e.g., materials needed, 
content covered). Online materials were available through 
a variety of platforms (e.g., phone, tablet), locations, and 
times allowing for easy access for the parents. The online 
materials were broken into eight modules. All coaching 
sessions between the researcher and parent–child dyads 
were conducted via a Zoom account that met Health Insur-
ance Portability and Accountability Act (HIPAA) com-
pliance standards. In total, training required a minimum 
of 15 Zoom-based coaching sessions, with one coaching 
session for all of Module 1, and two coaching sessions for 
the remainder of the modules (e.g., Module 2’s Zoom-
based coaching sessions were broken into “Module 2.1” 
and “Module 2.2”).

Child Materials

Materials for child participants included various toys, pre-
ferred items, and materials related to tasks (e.g., cause and 
effect, blocks). Materials for each child varied based on their 
preferences, skill level, and available resources of the family.

OASIS Coach and Coach Materials

The first author worked with each parent–child dyad for 
all baseline, training, and follow-up sessions. Sessions 
were conducted from the same computer each time. The 
researcher had both the OASIS Coach Protocol (a booklet 
that contained scripts and prompts) and the family’s assess-
ment protocol (a booklet that contained data collection 
sheets for parent behaviors and general training require-
ments). The researcher also had access to the OASIS online 
platform in which parents took quizzes and submitted prob-
lem behavior recording forms (PBR) and incidental teaching 
checklists (ITC).
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Dependent Variable

Comprehensive Skill Assessment

A comprehensive skill assessment, that measured 13 overall 
parent target skills taught throughout training, functioned 
as the primary dependent measure (see Table 1 for specific 
target skills and the number of included micro skills) and 
provided a granular analysis of parent behavior. Target 
skills were operationally defined in individual micro skills 
for scoring purposes. The number of micro skills varied on 
each skill. The comprehensive skill assessment included a 
total of 67 individual micro skills across 13 target skills. 
The setup of the comprehensive skill assessment allowed 
for repeated measures on parent target skills as training 
progressed and provided a method of reviewing not only 
performance on overall hands-on target skills but also per-
formance on the individual micro skills required for overall 
target skills (e.g., if a parent scored less than 100% on tar-
get skills, such as a preference assessment, the first author 
reviewed which individual micro skills of the target skill 
were being missed). Comprehensive skill assessments were 
conducted less frequently during baseline (i.e., probes) to 
reduce response effort and frustration for parents. During 
intervention, comprehensive skill assessments occurred on 
a biweekly basis after every other intervention session (i.e., 
following the meetings for Modules 2.1, 3.1, 4.1, 5.1, 6.1, 
7.1, and 8.1), for a total of seven measurements of the pri-
mary dependent variable during intervention.

Lay terms were used when prompting the parents to 
engage in each activity during the skills assessment to 
reduce confusion related to the technical language the par-
ent learned during training. For example, instead of saying 
“show me a preference assessment,” the researcher said, 
“show me how you would find something that your child 
would work for or earn.” Parents were observed after each 
prompt and if they engaged in any micro skill of the target 
skill being assessed a “+” was recorded on the data sheet. 
After the parent indicated they were finished or stopped 
responding for approximately 10 s, the researcher scored any 
micro skills that were not exhibited or exhibited incorrectly 
as a “-” and moved on to the next target skill. Scores were 
calculated by taking the total number of correctly completed 
micro skills across all 13 target skills divided by total possi-
ble micro skills (67) across all 13 target skills and multiplied 
by 100%.

Knowledge Assessment

A knowledge assessment was also provided to parents 
during each skills assessment and functioned as a second-
ary dependent variable. Knowledge assessments were an 
online test administered through an online survey platform 

(Qualtrics) that randomly pulled 60 questions from an over-
all pool of 159. The question pool contained all possible 
questions that had been developed for the existing OASIS 
online module quizzes (i.e., the quizzes the parents were 
required to take in the online modules/system). Questions 
from the OASIS modules were based off the information 
presented in each module. In addition, the pool of questions 
was the same pool of questions utilized in the OASIS pre- 
and posttest embedded in the training. Knowledge assess-
ments were conducted less frequently during baseline (i.e., 
probes) to reduce response effort for parents. During inter-
vention, knowledge assessments occurred on a biweekly 
basis after every other intervention session (i.e., following 
the meetings for Modules 2.1, 3.1, 4.1, 5.1, 6.1, 7.1, and 
8.1), for a total of seven measurements of the secondary 
dependent variable during intervention. Scores were calcu-
lated automatically by Qualtrics by taking the total number 
of correctly answered questions divided by the total number 
of questions presented (60) and multiplied by 100%.

Interobserver Agreement

Interobserver agreement (IOA) was collected via video 
review for 43.0% of all opportunities in baseline, interven-
tion, and follow-up for the comprehensive skills assessment 
across all four dyads. IOA was calculated on the comprehen-
sive skill assessment by totaling the number of items to be 
scored in which two raters had an agreement, divided by the 
total number of items to be scored, and multiplied by 100%. 
The average IOA for the comprehensive skills assessments 
were as follows: Dyad 1 at 92.0% (range: 82%–100.0%), 
Dyad 2 at 93.0% (range: 81.0%–97.0%), Dyad 3 at 85.0% 
(range: 81.0%–88.0%), and Dyad 4 at 88.0% (range: 
82%–100%).

For the knowledge assessments, IOA was calculated for 
43.0% of all opportunities in baseline, intervention, and 
follow-up across all four dyads. IOA was calculated on the 
knowledge assessment by two raters checking both the accu-
racy of the calculated score from the Qualtrics report and 
the accuracy of the score being transferred onto the graphs. 
The average IOA for the knowledge assessment was 100% 
across all reviews and all dyads.

Experimental Design

A concurrent multiple baseline across parent–child dyads 
was used in the present study. A multiple baseline design 
across participants has been used frequently in other parent-
training studies (e.g., Vismara et al., 2012; Vismara et al., 
2013; Wainer & Ingersoll, 2013, 2015) though single subject 
data were not published on the seminal OASIS study. Weeks 
on the x-axis represent concurrent weeks from September 
2019 (start of baseline for Dyad 1) until June 2020 (final 
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follow-up for Dyad 4). Parent training sessions occurred 
once per week and typically occurred on the same day of 
the week and at the same time unless a parent requested to 
reschedule. Dyad 4 was recruited later than other dyads; 
therefore, Dyad 4’s baseline sessions do not overlap with 
Dyad 3’s baseline sessions.

OASIS Procedures

OASIS Coach Information

OASIS is a highly structured, manualized training program 
conducted by trained coaches. Coaches were trained to crite-
rion utilizing a behavioral skills training model delivered at 
the University of Kansas Medical Center, where the OASIS 
parent training was developed. Coach training consisted of 
40 hr of instruction and hands-on skill practice with feed-
back. Coaching sessions were scripted and manualized to 
ensure necessary content was reviewed with parents and to 
ensure consistent delivery across participants. Live coach-
ing session information was contained in a booklet (OASIS 
“Coach Protocol”), with all scripts and information for each 
module and coaching session. A copy of a secondary book-
let (“Assessment Protocol”) was provided to the coach for 
each family that participated in training. The Assessment 
Protocol served as the data sheet for each live coaching ses-
sion and the booklet contained spaces for the coach to check 
off when specific activities were completed (e.g., check in, 
review of the online materials). Data collection on target 
skills being reviewed in each module were also located in 
the Assessment Protocol booklet. The coach was trained to 
use both booklets during the 40-hr training with 90% fidel-
ity of implementation for all procedures (e.g., following the 
scripts, scoring parents accurately).

Parent Training Sequence

Parents were required to complete online modules that 
provided detailed information on techniques and strate-
gies to be reviewed during live coaching sessions. Parents 
then attended scheduled live coaching sessions via Zoom. 
Due to the scripted nature of the training, parents followed 
the same sequence for live coaching sessions (see Table 2 
for the general sequence of each live training session). For 
example, the beginning of Module 1 (Introduction to Autism 
and Behavioral Treatment) included a script of the goals for 
the session, a script to welcome the family to the session, a 
script to provide a brief overview of the session, prompts for 
the coach to review online materials, and prompts to engage 
in any hands-on activities. Although the scripted nature of 
the program attempted to limit variations in delivery of the 
training, the script cannot account for every aspect of a ses-
sion, such as answering parent questions. Individualized 

content varied from participant to participant based on 
requests for additional information or questions.

Intake

Similar to Heitzman-Powell et al., (2014), varied intake 
measures were collected to determine if scores on each 
measure differed during intake and follow-up assessments 
based solely on the use of the OASIS program. Child intake 
measures included: The Childhood Autism Rating Scale-2 
(CARS-2; Schopler et al., 1980), Vineland Adaptive Behav-
ior Scales, Third Edition (Vineland-3; Sparrow et al., 2016), 
behavioral observations (parent checklist; child-parent inter-
action), Autism Treatment Evaluation Checklist (ATEC; 
Rimland & Edelson, 1999), and the Family Quality of Life 
(FQoL; Hu et al., 2011). Unlike Heitzman-Powell et al., 
(2014), the Child Behavior Checklist (CBCL; Achenbach, 
1994) was added to the intake and follow-up measures. Basic 
demographic data were also collected.

Baseline

Parent dependent measures (comprehensive skill assess-
ments and knowledge assessments) were collected during a 
small number of sessions (i.e., probes). Each baseline ses-
sion lasted between 1.0 and 2.0 hr for the comprehensive 
skill assessment, dependent upon both parent preparedness 
and the child’s displays of problematic behavior. During the 
sessions, parents were presented with the prompts from the 
comprehensive skill assessment and asked to engage in each 
of the 13 target skills. For example, parents were told, “show 
me how you would find something that your child would 
work for or earn,” and then permitted time to respond as 
they felt appropriate. If they completed any of the micro 
skills under the “Preference Assessment” target skill, the 
micro skill was scored as a “+” on the data sheet by the first 

Table 2  Live coaching session sequence of events

Step Activity

0 Pre-live training: Parent completed the online module
1 Review session goals (<5 min)
2 Discuss online materials (5 min)
3 Module overview with questions (10–15 min)
4 Skills assessment (5–10 min per skill)
5 Coaching session on skills if below criterion (10–15 min per 

skill)
6 Unstructured activity (5 min)
7 Question and answer (5 min)
8 Discuss next appointment (2 min)
9 Confirm next appointment (2 min)

• Comprehensive skills assessment (if scheduled)
• Prompt to complete the knowledge assessment (if scheduled)



801Behavior Analysis in Practice (2023) 16:795–811 

author. If they did not engage in steps or performed steps in 
error, the step was scored as a “-” on the data sheet by the 
first author. Parents were not provided with any feedback, 
prompts, or the results/scores of the assessments. The parent 
was permitted to request to end their time with each target 
skill. For example, one target skill prompt was for the par-
ent to show the OASIS coach how to overteach something 
to their child. If the parent did not know what “overteach” 
meant, they were instructed to say “I don’t know” to move 
on to the next target skill prompt. Some encouragement was 
given to the parents by the OASIS coach saying something 
such as “try your best.” Following the end of the live base-
line session, the parent was prompted to complete the knowl-
edge assessment at their convenience and then emailed a 
direct link as an additional prompt.

Intervention

Intervention sessions for each parent–child dyad were sched-
uled once per week for 16–21 weeks for 1.5–2.0 hr per week 
and were conducted via Zoom (i.e., live coaching sessions). 
Each intervention session followed the same general pattern 
as outlined in the OASIS training materials (see above; e.g., 
OASIS Coach Protocol). There were two main components 
to each intervention session, including the parent preparation 
and the live coaching session.

For parent preparation, parents were required to complete 
one of the online modules (an interactive PowerPoint) and 
reach the mastery criterion (80%) on the online module’s 
knowledge assessment prior to each live coaching session. 
Online modules and content were completed at a time most 
convenient for the parent, with the only requirement being 
that they complete it prior to the scheduled coaching ses-
sion (e.g., if the coaching session was Sunday at 5:00 pm, 
the parent was permitted to complete the online content by 
4:59 pm). There were eight online modules in total, with 
two intervention sessions occurring for Modules 2–8. There-
fore, parents completed Module 1 content and knowledge 
assessment prior to meeting for the Module 1.0 live coach-
ing session and for subsequent modules, parents completed 
the online module content and knowledge assessment but 
attended two live coaching sessions (e.g., parents completed 
Module 2, but then attended Module 2.1 and Module 2.2 
coaching sessions prior to completing Module 3 online, and 
so on). All preparation activities (e.g., the modules, problem 
behavior forms) typically take approximately 1 hr, depend-
ing on the parent’s speed and if they chose to review content 
more than once.

During live coaching sessions, the OASIS coach pro-
gressed through the scripted information (see Table 2, start-
ing at Step 1). Each session began by greeting the parent 
and child, reviewing the overall session goals and general 
sequence (e.g., “We’ll start today by reviewing the online 

materials and talking through some concepts with just you, 
and then later we’ll get to activities and interactions with 
[child’s name]”). Next, the online materials (e.g., quiz, prob-
lem behavior forms) were reviewed, followed by a scripted 
review of the module content and information. Following 
the review of content, the live coaching session then moved 
on to hands-on skills training with the parent and child (see 
Table 3 for a list of hands-on skill activities scripted into 
each OASIS module) with three attempts or opportunities to 
practice the target skill. Hands-on skills training was individ-
ualized to each module, with one to three target skills being 
taught directly with behavioral skills training. Major target 
skills from the OASIS modules also comprised the com-
prehensive skills assessment (i.e., the dependent measure). 
Additional coaching for hands-on skills was conducted if the 
parent was not at a score of 80% following the initial training 
component. Parents progressed through training based on 
their progress and scores in training, rather than progressing 
based on their scores on the comprehensive skills assessment 
(i.e., dependent measure). The live coaching session then 
included a 5-min unstructured activity with the parent and 
child (e.g., rapport building and child-led playtime). The live 
coaching session closed with probing for parent questions, 
discussing the next module content, and confirming the next 
appointment time.

Data collection occurred in the “Assessment Protocol” 
booklet for each dyad across all activities included in the 
live coaching session (e.g., a spot to record an X to indi-
cate that each step of training occurred as outlined was pro-
vided in the Assessment Protocol booklet). In addition, data 
were collected in the Assessment Protocol booklet for the 
hands-on skills training in each module, including data on 
the individual micro skills of each target skill being taught. 
A “+” was recorded for accurate responding and a “–“ was 
recorded for incorrect responding or failing to engage in the 
micro skill. The parent handbook contained suggested activ-
ities based on beginner, intermediate, and advanced child 
skills for parents to select or modify based on the child’s 
skill level. For example, a beginner skill was one-step gross 
motor imitation and an advanced skill was drawing specific 
shapes. Parents were permitted to choose an activity they 
felt appropriate or worked with the OASIS coach to choose 
a skill they felt valuable for their child. Hands-on practice 
of target skills required the parent to obtain 80% mastery 
across all opportunities and to engage in accurate respond-
ing at least once across every micro skill (e.g., scoring a “–“ 
on the same micro skill all three times prevented parents 
from moving on with training). If the parent failed to score 
an 80%, additional training was provided for the target skill. 
If parents were still unable to appropriately complete the 
materials for a module, a second intervention session for 
the same material was scheduled within the same week to 
provide another opportunity to reach criterion. Parents were 
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allowed to request a second session for any of the modules. 
None of the four dyads required or requested a second ses-
sion for any of the modules.

In between live coaching sessions, parents were also 
required to fill out information related to their child’s prob-
lem behavior during naturalistic times throughout their 
week (i.e., Problem Behavior [PBR] Recording forms) and 
information related to teaching opportunities they engaged 
in outside of the live coaching sessions (i.e., Incidental 
Teaching Checklists [ITC]). The PBR forms were utilized as 
additional training for the parents by reviewing problematic 
behaviors displayed by the child that occurred in between 
live coaching sessions. Reviewing the display of problem-
atic behavior and parent responses allowed time to discuss 
potential strategies as well as how to incorporate informa-
tion from the modules into their day-to-day activities to help 
prevent the occurrence of problem behavior. The ITC forms 
were also utilized as additional teaching on the use of target 
skills outside of live coaching sessions. The ITC forms also 
served the purpose of checking in on parent’s generalization 
of training materials to naturalistic situations.

Follow‑up

Follow-up sessions occurred at 1-, 3-, and 5 weeks after 
training and were identical to baseline sessions for depend-
ent measures, with one exception. Standardized assessment 

measures presented initially during the intake process (e.g., 
the Vineland-3, CARS-2, and CBCL) were administered at 
the end of first follow-up session.

Treatment Fidelity

An independent observer watched videos of the live coach-
ing sessions and recorded whether the OASIS coach (i.e., 
the first author) completed each section of information in 
the training as designed to ensure fidelity of implementation 
of the intervention. The independent observer scored each 
element of the training session as a + for occurring and – for 
not occurring. The total number of items delivered during 
training was divided by the total number of items outlined in 
the training protocol and then multiplied by 100%. All four 
dyads had 33.0% of their live coaching sessions reviewed 
for treatment fidelity, with 100% treatment fidelity reported 
across all four dyads.

Social Validity

All parents were also asked to complete a brief social valid-
ity survey following completion of intervention. Social 
validity was collected by presenting 24 questions (e.g., “I 
would be willing to use this outside of the training sessions”; 
“This was an acceptable training program for my child’s 
problem behavior”) and asking the parent to rate how much 

Table 3  Scripted parent target skills taught and tested in each module of the OASIS training program during live coaching sessions

A ^ indicates that at least one of the micro skills included in the module also then occurred in subsequent skills and modules. Micro skills are 
only marked the first time they occur if they occur across modules. Also, note that some target skills from Modules 4.1-7.2 were used in the 
comprehensive skill assessment (i.e., dependent measure)

Module Session Skill

1.0 1 Discussing skills across varied domains (e.g., preparation for skills to work on during training)
2.1 2 Defining and observing behavior (e.g., operational definitions)
2.2^ 3 Collecting and graphing data (e.g., dimensions of behavior, measuring dimensions)
3.1^ 4 Preference assessments and reinforcer delivery (e.g., forced choice preference assessment, principles of reinforcement); three 

term contingency
3.2 5 Short instructions, differential/immediate reinforcement (e.g., concise  SD, reinforcing appropriate behaviors only, token 

delivery, shaping)
4.1^ 6 Prompt and prompt fading (e.g., types of prompts, using prompts, removing prompts)
4.2^ 7 Errorless learning (e.g., including prompts, reinforcement)
5.1 8 Teaching environment, breaks, attending (e.g., how to structure the environment to reduce problem behavior, providing 

breaks, reinforcing attending)
5.2^ 9 General teaching strategies and teaching a new skill (e.g., thinning reinforcement, choosing prompts, delivering SDs, pace of 

instruction) and role play (e.g., practicing specific behaviors in a pretend-play scenario)
6.1 10 Antecedent control (e.g., behavioral momentum, pre-corrects, generalization)
6.2 11 Antecedent control (e.g., mass versus interspersed trials)
7.1^ 12 Consequential control (e.g., escape extinction, access extinction)
7.2 13 Consequential control (e.g., overcorrection)
8.1 14 Discussion of child specific skills to be addressed and development of instructional programs with the parent
8.2 15 Parent practice of implementation of programs written by parents (across 8 domains); feedback and adjustments offered
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they agreed with each statement on a Likert scale of 1–5 (1 
= strongly disagree, 5 = strongly agree).

Time and Cost Savings

Time and cost savings were calculated in the same manner as 
Heitzman-Powell et al., (2014). The OASIS parent-training 
program is relatively new, with few practitioners trained and 
approved to deliver services. Time was calculated by tak-
ing the drive time from each dyad’s city of residence to the 
main office of the agency that provides OASIS parent train-
ing. Cost savings were calculated for the total cost of travel 
from each dyad’s city of residence to the main office of the 
agency that provides OASIS parent training by taking the 
total number of miles and multiplying by the 2019 Internal 
Revenue Service (IRS) rates of $.575/mile (IRS, 2019). Cost 
and time savings were calculated for each dyad’s round trip 
to the office location for every session they attended during 
the intervention portion of training.

Results

Comprehensive Skill Assessment

Scores for comprehensive skills checks for each dyad are 
displayed in Fig. 1. Overall, all four dyads demonstrated 
a gradual improvement in their use of target skills follow-
ing the introduction of training. All four dyads had a sharp 
increase in scores from their final baseline to their first two 
data points in intervention, with three of the four dyads 
(Dyads 1, 3, and 4) accuracy decreasing slightly during the 
third (Dyad 3) or fourth (Dyads 1 and 4) intervention probes 
prior to continuing an upward trend for the remainder of 
intervention. Dyad 2 (e.g., Shay) was the only dyad to make 
continuous progress on an upward trend without evidence of 
skill regression. All four dyads’ accuracy peaked during the 
sixth intervention probe. During follow-up, three of the four 
dyads (Dyads 1, 2, and 3) showed stable and/or increasing 
maintenance. The fourth dyad (Dyad 4) showed stable main-
tenance during the first two probes before decreasing slightly 
during the third probe. All four dyads made gains in their 
applied skills over the course of training. The mean gain 
from the first baseline session to the first follow-up session 
was 80.9% (range: 67.6%–95.5%) Scores for pre- and post-
comprehensive skill assessments are displayed in Table 4.

A secondary analysis of parent skill data was conducted 
by evaluating the scores on each target skill over time, 
as they occurred in the context of training. Although the 
primary dependent variable was the overall target skill 
score, an additional analysis of data is warranted given 

the present study sought to provide a preliminary but com-
prehensive analysis of the OASIS training program. As an 
example, Fig. 2 displays the data on each individual target 
skill for the parent in Dyad 2 (Shay) in the order in which 
the target skills were presented during live coaching ses-
sions. Some target skills, such as reinforcement and struc-
turing the environment, increased prior to the introduction 
of specific teaching; however, as previously noted, some 
micro skills in many target skills were likely prompted in 
a general manner during initial training sessions, leading 
to increases in scores prior to structured teaching on some 
of the target skills. For example, gaining attention may 
have been prompted during initial live coaching sessions 
to ensure the parent practiced a target skill, despite gaining 
attention not occurring as a micro skill until Module 3.2. 
The results displayed in Fig. 2 demonstrate skill acqui-
sition and maintenance for targets that had not yet been 
introduced. In particular, during baseline Shay increased 
her scores on reinforcement and prompting (second panel) 
following stable low to moderate levels across four probes 
prior to the introduction of these target skills during live 
coaching sessions. Likewise, structuring the environment 
and attending (third panel) were variable or low during 
baseline initially, but then increased to 80%–100% accu-
racy prior to the introduction of these target skills during 
live coaching sessions. Skill acquisition was also observed 
for mass and interspersed trials (sixth panel) and overcor-
rection (eighth panel) following 0% accuracy across seven 
and eight probes, respectively, during baseline.

Similar results were observed for other participants 
during secondary analysis. Lyanne (Dyad 1) consistently 
displayed accuracy in reinforcement and attending behav-
ior during baseline (the only two skills she displayed with 
100% accuracy), which maintained at 100% accuracy in all 
dependent measure probes apart from one session for each 
target skill. In addition, Lyanne demonstrated an increase 
in accuracy with mass trial instruction, prompting, and 
structuring the environment prior to the introduction of 
structured teaching procedures. Roslin (Dyad 3) engaged 
in inconsistent accurate responding on target skills in base-
line, except for teaching a new skill, which varied from 
33% to 44%. During parent training, her accuracy across 
several target skills increased prior to the introduction of 
structured teaching procedures, including reinforcement, 
structuring the environment, generalization, mass trial 
instruction, interspersed trial instruction, and extinction. 
Sansa (Dyad 4) inconsistently displayed accuracy respond-
ing for all target skills throughout baseline. Similar to the 
other dyads, she demonstrated an increase in accuracy 
across a variety of target skills prior to their introduction 
in structured teaching procedures, including reinforce-
ment, structuring the environment, attending, mass trial 
instruction, and extinction.
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Knowledge Assessments

Scores for knowledge assessments (initial baseline data 
point, final data point in intervention, first data point in 
follow-up, and final data point in follow-up) are displayed 
in Table 4. All four parents displayed an increase in their 
knowledge from baseline and intervention, with sustained 
increases of at least 15% (range: 15%–56%) from the pretest 
to the final follow-up probe. The mean gain from pretest to 
the initial posttest was 35.3% (range: 19.0%–49.0%). Dyad 
3 missed one knowledge assessment during intervention and 
Dyad 4 had multiple delays in completing knowledge assess-
ments, leading to fewer assessments overall.

Pre‑ and Postintervention Standardized 
Assessments of Behavior Change

Data from pre- and postintervention standardized assess-
ments of behavior change (e.g., CBCL, CARS-2) did not 
demonstrate any reliable changes in scores across all four 
child participants except for the ATEC, which can be used 
to monitor treatment efficacy and child progress over time. 
Scores on the ATEC changed in the expected direction for 
three of four child participants (Dyads 1–3, Kal, Benjy, 
Jorah), with a decrease in scores from pre- to postinterven-
tion for both the overall score and the four individual sub-
scales of the ATEC. The fourth participant (Dyad 4, Kalee) 

Fig. 1  Percentage of compre-
hensive skills steps completed 
correctly across dyads
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was the only participant to have reported increases in the 
overall ATEC score, with stable data on two scores, an 
increase in scores on one subscale, and a decrease in scores 
on one subscale. Preintervention scores on the ATEC aver-
aged 76.8 (range: 63.0–96.0), with scores of 63, 69, 79, and 
96 for Dyads 1-4, respectively. Post-intervention scores aver-
aged 62.3 (range, 39.0-106.0), with scores of 25, 49, 55, and 
106 for Dyads 1–4, respectively. Decreasing scores on the 
ATEC for Dyads 1–3 suggested improvement in the parent-
perceived level of concern on assessed behaviors, with the 
increasing score for Dyad 4 suggesting a worsening in the 
parent-perceived level of concern on assessed behaviors.

Social Validity

All four parents rated the OASIS program socially valid 
overall, with a total average score of 4.85/5.00. Dyad 1 
(Lyanne) rated social validity at 4.83/5.00, Dyad 2 (Shay) 
rated social validity at 4.74/5.00, Dyad 3 (Rose) rated social 
validity at 4.83/5.00, and Dyad 4 (Sasha) rated social valid-
ity at 5.00/5.00. Parents rated all items at a 4 or 5 on the 
Likert scale, except for one item. “The training program is 
consistent with those I have used in the home setting” was 
scored a 3 by Dyad 1 and was marked “N/A” by Dyad 2. 
Dyad 1 had previously had birth-to-three services that did 
not incorporate a full parent training component.

Time and Cost Savings

Results for time and cost savings are displayed in Table 5. 
Intake, baseline, and follow-up were excluded in time and 
cost calculations for all four dyads because they do not occur 
during a parent-training only model. Three of the partici-
pants lived in the same town (Dyads 1, 3, and 4). The total 
round-trip mileage for Dyads 1, 3, and 4 was 242 miles. 
Dyads 1, 3, and 4 had 15 total sessions during intervention, 
requiring 3,630 miles total at a cost of $2,087.25, and 67.50 

total hr of travel time (per dyad) if they had traveled to a 
treatment site. Dyad 2, the closest participant to the office 
location, had 16 total sessions during intervention. Travel 
costs required 1,504 miles total at a cost of $864.80, and 24 
total hr of travel time if they had traveled to a treatment site.

Total time commitment from start to finish for partic-
ipation in the study is important to note and is therefore 
included in Table 5 because cancellations for illness or holi-
days may affect how quickly parents progress through the 
entire training program. The OASIS program is designed to 
be completed in as little as 15 weeks. For the present study, 
the minimum number of weeks required for live coaching 
sessions was 15, with an additional 1 to 3 weeks of base-
line, and 5 weeks of follow-up. In total, all parents should 
have completed the entire study in 21–23 weeks. Including 
baseline and follow-up measures, Dyad 1 required 29 cal-
endar weeks to complete participation, Dyad 2 required 32 
calendar weeks to complete participation, Dyad 3 required 
31 calendar weeks to complete participation, and Dyad 4 
required 26 calendar weeks to complete participation. Based 
on the number of baseline and follow-up sessions for each 
dyad, participation in the study took 8, 9, 8, and 3 additional 
weeks beyond the minimum number required for participa-
tion for Dyads 1–4, respectively. The additional weeks to 
complete the study resulted in increased total time commit-
ments of 13%–39%.

Discussion

The present study replicated the primary outcomes of semi-
nal research on OASIS. Most notable is that parent target 
skills increased to 80%–100% on comprehensive skills 
checks and were maintained at high levels for all four partici-
pants following treatment (see Fig. 1). Target skill gains in 
the present study (80.9%) were higher than the 2014 evalu-
ation of OASIS (41.2%). Overall, parents were consistently 

Table 4  Comprehensive skill assessment scores (Top Panel) and knowledge assessment scores (Bottom Panel) for the first baseline probe, first 
intervention probe, first follow-up probe, and final follow-up probe

Comprehensive Skills Assessment
Baseline (pretest) Intervention Follow Up #1 (posttest) Follow Up #3 Mean Gains

Lyanne 4.4% 94.1% 94.1% 98.5% 80.9% (range: 67.6%–95.5%)
Shay 1.5% 97.0% 97.0% 98.5%
Rose 13.0% 80.6% 80.6% 83.5%
Sasha 11.8% 82.4% 79.4% 77.9%
Knowledge Assessment

Baseline (pretest) Intervention Follow Up #1 (posttest) Follow Up #3 Mean Gains
Lyanne 35% 75% 75% 77% 35% (range: 19%–49%)
Shay 39% 87% 87% 95%
Rose 40% 73% 73% 73%
Sasha 43% 62% 70% 58%
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Fig. 2  Percentage of compre-
hensive skill steps completed 
correctly (on the dependent 
measure) across training mod-
ules for dyad 2 (shay). Note. 
Data are located under “base-
line” until they were formally 
introduced during a module, at 
which point they are moved to 
“intervention”
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able to implement necessary skills when working one-on-
one with their child. This led to more productive teaching 
sessions and more potential for parent skill gains despite 
instruction and feedback being given via Zoom rather than 
in-person. Skill gains maintained following treatment for all 
four dyads, despite inconsistencies they may have displayed 
during treatment. The maintenance of these skills also 
ensured parents were able to continue effective treatment 
procedures in the absence of the OASIS coach, an important 
finding as many parents can be the main and most natural 
treatment provider for their child.

As dyads progressed through OASIS training modules 
their skill gains were demonstrated on comprehensive skills 
assessments. By the first comprehensive skill assessment in 
training, parents had completed the first module (Module 1: 
Introduction to Autism and Behavioral Treatment) and the 
first half of the second module (Module 2.1: Defining and 
Observing Behavior); however, neither module contained a 
target skill from the comprehensive skill assessment. The 
first target skill probed on the comprehensive skill assess-
ment (preference assessment) was not introduced until 
Module 3.1: Principles of Behavior. At first, increases in 
comprehensive skill check scores did not come from the 
first few target skills taught during training (see Fig. 3 for 
data related to the first two skills). Parents were required 
to engage in structured activities with their child prior to 
Module 3.1, with micro skill gains likely occurring, which 
account for the increase in overall scores during the first 
comprehensive skills assessment conducted during interven-
tion. Micro skills were the individual steps within each of 
the 13 target skills. For example, the target skill of “Teach-
ing a New Skill” contained nine individual steps including 
gaining the child’s attention, giving the instruction in state-
ment format once, and pairing praise with reinforcement. 
Although a parent was not taught how to teach a new skill 
in initial sessions, prompts to gain attention or deliver praise 
and reinforcers occurred as they began working with their 
child in the first few training sessions. Feedback received in 
those first few training sessions likely led to parent gains on 
micro skills, accounting for increases in their total compre-
hensive skill scores. Gains on micro skills occurred in sev-
eral instances prior to the introduction of specific teaching 
to any target skill, such as “Teaching a New Skill.”

Results from the parent knowledge assessments replicated 
the gains observed in the 2014 evaluation of OASIS with a 
mean gain of 37.3 points in the present study and a mean 
gain of 39.1 points in the seminal publication (Heitzman-
Powell et al., 2014). The online delivery of instructional 
modules was an effective method of increasing parent knowl-
edge. Basic knowledge of procedures can facilitate hands on 
learning experiences, which appears to have occurred during 
training sessions. It should be noted that parents in all four 
dyads referenced specific information from the modules or 
by asking clarifying questions when attempting to imple-
ment skills directly with their child (e.g., stating what they 
had read and then asking how it applied to the task they were 
performing). Knowledge changes may also increase paren-
tal acceptance of behavioral procedures because they have 
been provided background information that explains why or 
how a particular skill or procedure is effective or important. 
Knowledge checks potentially served as a form of written 
instructions that may typically be seen in a behavior skills 
training model (e.g., Sarokoff & Sturmey, 2008), which may 
have facilitated skill gains on comprehensive skill assess-
ments. Parent knowledge final scores were not as high as 
the final scores on skills, nor did knowledge scores main-
tain as well as the skills scores. Lower scores on the knowl-
edge assessment may have been due to a variety of factors, 
including inattention during the online test, lack of gener-
alization of the questions from the format of the modules 
to the format of the online test, testing environment, or the 
parents general test taking skills and behaviors. The highest 
knowledge assessment scores were seen with Dyad 2 (Shay), 
who also had the highest education level (graduate degree). 
Despite the lower knowledge scores, parents all increased 
their fluency in applying skills and maintained their ability 
to implement behavior-analytic strategies at follow-up meas-
ures. Low knowledge scores are likely to not have as great an 
impact because low skill scores because the parents are far 
more likely to engage in activities related to their hands on 
skills on a consistent basis then to apply general knowledge 
and background information.

The present study had two important differences com-
pared to Heitzman-Powell et al., (2014). First, the pre-
sent study was conducted with parents located in their 
homes and using personal electronic devices, rather than 

Table 5  Participant mileage and 
cost breakdown

Number of 
Sessions

Round 
Trip 
Miles

Total Miles 
Required

Total Cost 
($.575/mile*)

Number of Calendar 
Weeks (Baseline-Follow-
Up)

Dyad 1: Kal & Lyanne 15 242 3,630 $2,087.25 29
Dyad 2: Benjy & Shay 16 94 1,504 $864.80 32
Dyad 3: Jorah & Rose 15 242 3,630 $2,087.25 31
Dyad 4: Kalee & Sasha 15 242 3,630 $2,087.25 26
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the parents being required to drive to a telehealth-capa-
ble site. Remaining in their homes for training was of 
particular importance given that they lived in rural or 
underserved areas and treatment locations were up to 2 
hr, 10 min away (one way). The parents all had access 
to Zoom on their personal devices and were able to con-
nect with the OASIS coach consistently. Parents were 
able to successfully access online training, resulting in 
significant behavior change, by use of iPads or desktop 
computers (live coaching sessions occurred via tablet or 
cell phone). This increased accessibility of OASIS train-
ing is important for individuals living in rural and remote 
areas because travel may be a barrier to treatment access. 
Second, rather than an analysis of pre/post skill data, 
the present study utilized a granular measure of behavior 

change within a single-subject design (i.e., multiple base-
line) by collecting data throughout the 16 weeks of parent 
training sessions. A granular measure of behavior change 
allowed for a more precise analysis of how parents devel-
oped and maintained their skills over time. In particular, 
although some variability occurred in skill acquisition, 
parent skills on all tasks consistently increased and main-
tained by the end of training and into the maintenance 
condition. The repeated measures analysis of the inter-
vention allowed for more confidence that the intervention 
was effective because: (1) immediate increases in skills 
were observed when the intervention was introduced 
for each participant; (2) continued increases occurred 
throughout training; and (3) skill gains were maintained 
after treatment was terminated.

Fig. 3  Percentage of compre-
hensive skill steps completed 
correctly (on the dependent 
measure) across the first two 
skills taught during training 
(preference assessment and 
teaching a new skill) for each 
dyad
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Implications for Clinicians

In a changing treatment landscape, telehealth has gained 
momentum as an alternative to face-to-face treatment and 
has continued to expand with the development of technology 
that increases accessibility, reaching larger pools of people 
in more underserved areas (e.g., Baggett et al., 2010). Given 
current global health concerns, telehealth has become an 
increasingly relevant issue for a variety of health profes-
sionals, with the CDC urging use of telework to mitigate 
community spread of illness (e.g., COVID-19; National 
Center for Immunization and Respiratory Diseases, 2020). 
Telehealth as a treatment delivery mechanism may also 
increase the reach and scope of behavior analytic services. 
Unfortunately, the use of telehealth in behavior analytic 
services lagged behind its use in other helping professions 
(Tomlinson et al., 2018), despite the benefits of increased 
access to treatment services, such as the use of telehealth 
to support and train parents. However, with the onset of the 
COVID-19 pandemic in 2020, the research related to tel-
ehealth feasibility and the available information regarding 
implementation of ABA services via telehealth has been on 
an increasing trend (Ellison et al., 2021).

Parents are a critical and integral part of their child’s treat-
ment services (e.g., Jang et al., 2012) and research related 
to increasing their participation in their child’s treatment is 
critical, though some limitations have existed in reviews of 
parent training literature. In particular, Schultz et al., (2011) 
noted that only 3 of 30 reviewed studies mentioned teaching 
behavior analysis in particular. Furthermore, Ferguson et al., 
(2019) found that despite articles being related to behavior 
analysis and telehealth, only 7% indicated providing com-
prehensive knowledge and skills. The OASIS program offers 
the structure and support needed to teach parents how to 
provide behavior-analytic services effectively and efficiently 
to their child in the absence of other intervention options. 
The OASIS program also provides a more comprehensive 
approach to parent training, teaching skills across both 
behavior acquisition and behavior reduction, further filling 
a gap in the current literature.

Telehealth-based parent training has additional benefits 
for families. Travel time and cost savings from remaining 
at home for training can help offset the health-care costs of 
having a child with autism (estimated at $22,772 in Medic-
aid costs; Wang & Leslie, 2010). The families in the present 
experiment had cost savings of $864.80-$2,087.25 in travel 
costs alone for approximately 6 months of participation. Two 
parents had other children in the home during training times. 
Although at times they had to step away from training to 
engage the additional children in tasks or activities, there 
was minimal interference. Both parents were able to engage 
in training without requiring childcare for other children in 
their care, leading to not only more cost savings but also 

more flexibility in meeting with the researcher. Furthermore, 
the training is also provided in the child’s natural environ-
ment with their toys and items (not requiring generalization 
training in the home). In addition, parents accessed services 
while on a waitlist for additional services. Agencies that 
are unable to provide comprehensive services (e.g., lack of 
direct service providers, consultants with short-term avail-
ability) may turn to parent training as a means of providing 
services to wait listed families until other treatment options 
or slots open. Parent training via telehealth is particularly 
important in rural areas where there may be no in-person 
service options or long drive times to the nearest treatment 
location.

Limitations

Several limitations occurred throughout the study. First, 
multiple technical issues occurred throughout the course of 
the study. Zoom closed unexpectedly and a baseline video 
for Dyad 2 was lost; however, this issue only occurred once 
across all sessions. Related to this, background noise in the 
room with participants at times made it difficult to hear what 
was being said. During some of Dyad 3’s sessions, other 
people in the household were heard, making training more 
difficult. In addition, the audio was sometimes delayed due 
to background noise reduction features built into Zoom, 
resulting in the coach and parent occasionally talking at the 
same time. Technical issues may be fixed by providing fami-
lies with materials they need to have stable audio and visual 
connections in place of using a cell phone or tablet that must 
connect wirelessly. Second, getting required paperwork to/
from families was difficult. Some dyads printed and scanned 
information that was sent via email whereas other dyads 
required mailed paperwork to send back. Regardless of the 
method for paperwork transmission, some paperwork was 
lost. Families were also required to complete the majority 
of received paperwork on their own, rather than face-to-face 
with a clinician or the researcher.

Future Directions

Continued research on the generality of OASIS is necessary 
for reaching more families affected by autism in resource-
low areas, but also in areas where resources may be available 
but subject to wait lists, age limits, and a myriad of other 
factors. Future research should include variations of rep-
lications such as outcomes across different clinicians, out-
comes across different client ages, outcomes based on time 
spent in each training module, and outcomes across different 
delivery modalities. Furthermore, extensions of the current 
and existing research should include better monitoring of 
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child-specific outcomes related to both skills and problem 
behaviors. In the end, child behavior change is the goal of 
parent training programs like OASIS, and child outcomes 
should be both included in studies and verified experimen-
tally. With a limited amount of time to provide training (e.g., 
the 16–21 weeks of OASIS), immediate child changes may 
not be evident. Individual skill acquisition targets may lend 
themselves better to consistent data collection during ses-
sions as opposed to problem behavior and pre-/postmeasures 
may be more reflective of actual behavior change if included 
during a long-term follow-up. For example, in the present 
study child problem behavior was displayed intermittently 
during baseline/training sessions and no clear pattern or 
trend was evident in any of the dyads. However, Dyad 1 
(Lyanne) and Dyad 2 (Shay) reported that their child was 
easier to work with as the training progressed and they felt 
they were better able to get their child to attend to and com-
plete tasks during training sessions as time progressed. The 
amount of time parents spent outside of sessions working 
with their child is also worth investigation, as Dyad 1 and 
Dyad 2 may have had more exposure to training activities 
if items were completed more regularly in between meet-
ings with the OASIS coach. Furthermore, pre-/postmeasures 
of training (e.g., the Vineland-3 and ATEC) may not indi-
cate meaningful changes in the typical timeframe in which 
OASIS is delivered, and more directly observable measures 
that can be both reliable and readily implemented via tel-
ehealth may be a necessary component of parent training.

Additional research should also focus on data collection 
and analyses focused on more granular measures of treat-
ment effects, similar to the secondary analysis presented in 
the present study. Parent training is a comprehensive service 
with numerous variables that may contribute to behavior 
change. Furthermore, skill gains (such as those taught in the 
current study) are not independent of one another. Gains in 
some areas can increase skills in other areas. For example, 
increasing reinforcement by the parent may also increase 
their scores on presenting mass or interspersed trials when 
reinforcement is included as a step in the overall skill. A 
granular analysis will assist in parsing apart the effects from 
specific components of training and will allow researchers to 
gain a better understanding of how behavior changes within 
complex teaching technologies. Furthermore, skill deficits 
that are identified in the granular analysis can be remedied 
through changes in the OASIS curriculum.

Parents increased hands-on skills and knowledge after 
completing OASIS training. Parents and families in rural and 
remote areas also accessed critical services and gained a bet-
ter understanding of evidence-based practices. The present 
results provided additional empirical evidence demonstrat-
ing the effectiveness of OASIS, a telehealth-based parent-
training model. Amid growing health crises, increasing 
prevalence rates of autism, and a lack of qualified providers, 

telehealth and parent training are poised to create large-scale 
changes in how services are accessed and provided.

Data Availability Data is available upon request. Specific materials 
for the OASIS training are proprietary and must be obtained by the 
original authors.
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