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CHAPTER 1 

Introduction 

The coronavirus pandemic and its corresponding illness (i.e. COVID-19) created a 

worldwide need for social distancing measures to slow the spread of the virus (Center for 

Disease Control and Prevention, 2020). Among the measures to ensure social distancing, 

behavior analytic services were largely suspended or transitioned to an online format (Crockett et 

al., 2020). Applied behavior analysis (ABA) is a field of science that has been identified as best 

practice for autism spectrum disorder intervention (Reichow et al., 2018). Such services and the 

teaching methods based upon ABA principles are evidence-based procedures (EBP) for teaching 

new skills to children with developmental disabilities, such as autism spectrum disorder (ASD; 

Wong et al., 2014). Telehealth is the delivery of services via an online format, including: 

videoconferencing, online modules, and shared recorded sessions between client and 

practitioner. While behavior analytic services via telehealth has been suggested as a solution to 

providing services to children with ASD in rural areas, as well as a less costly means of service 

delivery, the emergence of a pandemic has increased the need for such services (Rooks-Ellis et 

al. 2020).  

This mass transition to a telehealth model has impacted the children and families 

receiving behavior analytic services. Parents and caregivers have largely become responsible for 

delivering intervention typically provided in schools and clinical settings (Grover et al., 2020). 

Clients who exhibit severe aggressive or self-injurious behaviors are at an especially high need 

when it comes to providing in-home solutions due to safety concerns. Many studies have 
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implemented and assessed behavior reduction programs via telehealth, but few specifically 

acknowledged teaching new skills to children with ASD (Bearss et al., 2018; Scheiltz et al., 

2018; Knowles et al., 2017). Children with ASD may benefit specifically from telehealth 

services by limiting gaps in service delivery and by allowing multiple service providers to work 

with an individual without the need for travel (Solomon & Soares, 2020).  

Early intensive behavioral intervention (EIBI) is treatment for young children (under the 

age of 5) based upon the science of ABA (Klintwall & Eikeseth, 2014). EIBI is recommended 

for 20 to 40 hours per week for several years (Reichow et al., 2018). Outcomes rely on 

intervention beginning as early as possible (Granpeesheh et al.,2009). With this in mind, delayed 

access to treatment and lower intensity of treatment may be mitigated by the shift to a telehealth 

model of service delivery.  

Previous reviews have evaluated the efficacy of telehealth services, parent-training 

programs to increase ABA knowledge and fidelity of treatment delivery for behavior reduction 

(Ferguson et al. 2018; Unholz-Bowden et al. 2020; Heitzman-Powell et al. 2014). There are no 

reviews at this point that have assessed child outcomes in skill acquisition programs delivered 

via telehealth. Several studies have confirmed parents are able to implement procedures with 

fidelity, but few studies have assessed the gains children with ASD make and whether these 

gains are comparable to in-person services. The purpose of this review is to assess parent and 

therapist training via telehealth and the associated child outcomes.  
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CHAPTER 2 

Method 

A systematic search was conducted in September 2020. The search was conducted using 

the following databases: APA PsycInfo, CINAHL, Education Research Complete, MEDLINE, 

and Psychology and Behavioral Sciences Collection. The Preferred Reporting Items for 

Systematic Reviews and Meta-Analysis (PRISMA) checklist was used to evaluate studies for 

inclusion through the search of literature. Studies were screened by title and abstract followed by 

a full-text screen. Additional studies were included after conducting a manual search of previous 

reviews. Figure 1 shows the process through which articles were collected and screened. Results 

were not restricted by year because ability to provide behavior analytic services virtually is 

relatively new.  

Search Terms 

Search terms used in this review were: skills AND telehealth or telemedicine or 

telepractice or teletherapy AND behavior AND autis*.  

Inclusion and Exclusion Criteria 

Articles were examined for inclusion based on the following criteria: (1) peer-reviewed, 

from an academic journal (2) inclusion of a child with ASD, parent of a child with ASD, or a 

behavior analytic practitioner, (3) use of telehealth and consultation from an interventionist for 

the purposes of training or teaching skills, and (4) measured child outcomes via direct 

researcher-collected data.  
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Studies were excluded from this review if they met the following exclusion criteria: (1) 

the article was a review of literature, (2) intervention focused on behavior reduction rather than 

skill acquisition, (3) telehealth was not a required piece of training or teaching skills, and (4) 

child outcomes were reported qualitatively by parents.  

Data Extraction 

Selected studies were reviewed and information was extracted based on the following 

categories: (1) participants, (2) research design, (3) targeted skills, (4) training provided, (5) 

measures, and (6) outcomes.  

Inter-Rater Agreement 

A second graduate student conducted the same search using the procedure and terms 

described above. Inter-rater agreement was obtained by dividing the smaller number of acquired 

articles by the larger number of acquired articles and multiplying by 100. Inter-rater agreement 

was determined to be 94.2%.  

Quality Assessment 

Single-case design studies included within this review were assessed for rigor and quality 

using Single-Case Analysis and Review Framework (SCARF) as outlined by Ledford et al. 

(2016). Each study is assessed on primary outcomes, generalized outcomes, and maintained 

outcomes. Primary outcomes are described as the consistency of effects across the 

demonstrations (i.e. consistency of effect across participants/behaviors). Generalized outcomes 

are the extent to which generalization is measured as it relates to the independent variable. 

Maintained outcomes are the extent to which maintenance of the intervention is measured post-

treatment.  
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CHAPTER 3 

Results 

Based on the inclusion criteria, 11 studies were included in this review, as outlined in 

Table 1. The following sections provide a detailed description of the coded variables.  

Participants 

Parents 

Seventy-three percent of studies included parent participants (Boutain et al. 2017; 

Guðmundsdóttir et al. 2019; Ingersoll et al. 2016; Meadan et al. 2016; Subramaniam et al. 2016; 

Vismara et al. 2018; Vismara et al. 2013; Wainer & Ingersoll 2013). A total of 77 parents were 

included in the selected 11 studies. Each parent had at least one child diagnosed with ASD and 

no previous training in administering ABA therapy. Of those parents, 67 participated in a 

telehealth program and 54 were actively engaged in a telehealth program that involved 

consultation with a behavior analytic professional (i.e. behavior therapist, board certified 

behavior analyst). The remaining parents served as controls, meaning they did not receive 

telehealth-based training (Vismara et al. 2018). Gender of parents was reported in six studies, of 

which 96% of parent participants were female (Boutain et al. 2017; Guðmundsdóttir et al. 2019; 

Ingersoll et al. 2016; Meadan et al. 2016; Subramaniam et al. 2016; Vismara et al. 2013). Age of 

parent participants was reported in three studies (Boutain et al. 2017; Guðmundsdóttir et al. 

2019; Subramaniam et al. 2016). Of those reported, all parents fell between 29-43 years old. 

Only 37.5% (n=3) reported both gender and age of parent participants (Boutain et al. 2020; 

Guðmundsdóttir et al. 2019; Subramaniam et al. 2016).  
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Interventionists 

The remaining three studies included therapists as participants (Barkaia et al. 2017; 

Ferguson et al. 2020; Vismara et al. 2009). A total of 14 behavior analytic professionals were 

included among the 11 studies. Two of the studies reported interventionist gender (4 females) 

(Barkaia et al. 2017; Ferguson et al. 2020). One study reported interventionist age (24-32 years 

old) (Barkaia et al. 2017). One study did not report age or gender of interventionists (Vismara et 

al. 2009).  

Children 

All included studies had child participants diagnosed with ASD. Children were recruited 

from agencies already providing behavior analytic services to each child, respectively. A total of 

114 children participated in the studies. Gender was reported in 73% (n = 8) of studies (Barkaia 

et al. 2017; Boutain et al. 2020; Ferguson et al. 2020; Guðmundsdóttir et al. 2019; Ingersoll et al. 

2016; Meadan et al. 2016; Subramaniam et al. 2016; Vismara et al. 2018). Of the studies that 

included gender data, 77% (n=56) of children were male. Age was reported in 91% (n=10) of 

studies (Barkaia et al. 2017; Boutain et al. 2020; Ferguson et al. 2020; Guðmundsdóttir et al. 

2019; Ingersoll et al. 2016; Meadan et al. 2016; Subramaniam et al. 2016; Vismara et al. 2018; 

Vismara et al. 2013; Wainer & Ingersoll 2013). Children fell within 1.5-7 years old with one 

outlier at 11 years old (Subramaniam et al. 2016).  

Research Design 

Three of the eleven studies (Ingersoll et al. 2016; Vismara et al. 2009; Vismara et al. 

2018) used randomized control trials (RCT) to compare treatment modalities. The remaining 
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eight studies employed single-case design, with 100% of those studies employing a multiple-

baseline design. 75% (n = 6) of the multiple-baseline designs were conducted across participants 

(Barkaia et al. 2017; Boutain et al. 2020; Ferguson et al. 2020; Subramaniam et al. 2016; 

Vismara et al. 2013; Wainer & Ingersoll 2013), and 25% (n = 2) were conducted across skills 

targeted (Guðmundsdóttir et al. 2019; Meadan et al. 2016).  

Targeted Skill(s) for Acquisition  

Studies included in this review were selected for their focus on skill acquisition training. 

The following skills were targeted for training and implementation: communication (mands, 

commenting, responding), self-care skills (washing hands, washing face, and applying lotion), 

tacting, joint attention, and imitation. Communication was targeted by 64% (n= 7) of the 

included studies (Barkaia et al., 2017; Guðmundsdóttir et al. 2019; Ingersoll et al. 2016; Meadan 

et al. 2016; Vismara et al. 2009; Vismara et al., 2013; Vismara et al., 2018). Self-care skills were 

targeted by one study with three child-parent dyads (Boutain et al. 2020). Tacting, or labelling, 

of common objects, letters, shapes, and superheroes was targeted by two studies with a total of 

10 child participants (Ferguson et al. 2020; Subramaniam et al. 2016).  Joint attention was 

targeted by three studies across 35 children (Guðmundsdóttir et al. 2019; Vismara et al. 2013; 

Vismara et al. 2018). Imitation with motor movement and vocalizations was targeted by 36% (n 

= 4) studies across 42 children (Barkaia et al. 2017; Vismara et al. 2009; Vismara et al. 2013; 

Vismara et al. 2018).  

Training and Measures 

Parents 

Parents were trained to implement teaching procedures using self-directed programs, 

direct telehealth training with coaching and feedback, and hybrid programs that used both online 
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programs and direct training with feedback. Self-care skills teaching procedures via graduated 

guidance were taught to three parents using behavior skills training (BST; Boutain et al. 2020). 

Implementation of social communication programs was taught to parents via Sunny Starts, 

ImPACT Online, and iPiCS, respectively (Guðmundsdóttir et al. 2019; Ingersoll et al. 2016; 

Meadan et al. 2016). Thirty-two parents were trained in the parent model for Early Start Denver 

Model (P-ESDM) for the purpose of teaching communication and joint attention (Vismara et al. 

2013; 2018). Each of these programs using naturalistic teaching strategies to promote 

communication in young children. Discrete trial instruction (DTI) of academic targets was taught 

to four mothers during in-vivo BST and assessed by behavior analytic professionals via 

videoconferencing (Subramaniam et al. 2016). Reciprocal imitation training (RIT) was taught to 

five parents for the purposes of teaching young children imitation during social interactions with 

an adult (Wainer & Ingersoll 2015). Each study measured parent fidelity to the teaching 

procedures outlined by a fidelity checklist associated with each program, as collected by each 

respective research team.   

Interventionists 

Behavior analytic therapists were trained to teach mands and echoics to children with 

ASD using both didactic training (spoken and written instructions) and video conferencing with 

coaching from the first author under the supervision of a licensed psychologist (Barkaia et al. 

2017). In Vismara et al. (2009), interventionists were trained to implement ESDM with child 

clients. Following completion of implementation with high fidelity, the interventionists trained 

parents to implement the same procedures and were able to do so with high fidelity according to 

the ESDM fidelity checklist (Vismara et al. 2009).  
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Outcomes 

Parents 

In Boutain et al. (2020), BST was used for training parents in implementation of self-care 

skills programs.  All three parents were able to implement graduated guidance with at least 90% 

fidelity across all three skills after receiving the online BST training package (Boutain et al. 

2020). Boutain et al. (2020) did not assess for maintenance of parent implementation of self-care 

instruction.  

Social communication skills were targeted in 63% (n= 5) of studies with parent 

participants. Across studies that targeted social communication, all parents who consulted with a 

behavior analytic professional met and maintained fidelity of implementation at post-test and 

follow-up at higher levels than their self-directed counterparts (Guðmundsdóttir et al. 2019; 

Ingersoll et al. 2016; Meadan et al. 2016; Vismara et al. 2013; Vismara et al. 2018).  

Joint attention was targeted in three of the eight parent training studies. Fidelity criteria of 

implementation was reached by all parent participants and was maintained by most parents at 1-

month and 3-month follow-ups (Guðmundsdóttir et al. 2019; Vismara et al. 2013; Vismara et al. 

2018).  

DTI for academic skills was targeted in one study and parents were able to maintain high 

levels of fidelity of implementation several months after initial training (Subramaniam et al. 

2016). RIT was also targeted by one study and parents were able to maintain fidelity of 

implementation at 1-month and 3-month follow-ups (Wainer & Ingersoll 2015). 

Interventionists 

Two studies focused training on therapists and assessed therapist and child outcomes 

(Barkaia et al. 2017; Vismara et al. 2009). In both studies, therapists significantly improved in 
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delivering instruction for the purpose of skill acquisition in social communication. Vismara et al.. 

(2009) found that distance learning and in-person training of therapists was equally effective and 

that children made significant gains in both modalities.   

Children 

Child outcomes were reported for all studies. Children that received social 

communication intervention showed improved echoics and mands and increased use of verbal 

and non-verbal language when parents and clinicians served as the therapist (Guðmundsdóttir et 

al. 2019; Ingersoll et al. 2016; Meadan et al. 2016; Vismara et al. 2013; Vismara et al. 2018; 

Barkaia et al. 2017; Vismara et al. 2009). Children also learned self-care skills when taught by 

parents with at least 85% independence across three skills (Boutain et al. 2020). Children 

exposed to ESDM and P-ESDM made significant gains in imitation (Vismara et al. 2009; 

Vismara et al. 2018). In addition, children taught tact relations by a therapist via telehealth were 

able to maintain tact relations and show generalization post-treatment (Ferguson et al. 2020).  

Quality Assessment 

Figure 2 shows the results of SCARF for the included single-case design studies. Of the 

eight included studies 87.5% fell within the range of high-quality, positive effects, and one study 

fell within the range of high-quality with minimal effects. Four studies included maintenance 

measurement, of which only 2 showed evidence of high-quality, positive effects. Of the three 

studies that included measurement of generalization, only 2 fell in the range of high-quality, 

positive effects while the remaining study showed low quality or minimal negative effects.   
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Chapter 4 

Discussion 

The present review sought to evaluate behavior analytic services delivered via telehealth 

for the purposes of skill acquisition in children with ASD. Overall, the current research provides 

support for providing ABA services via telehealth when implemented by both parents and 

therapists to teach new skills to children with ASD. In all studies that targeted social 

communication skills, participants showed improvements and increases in requests, responses, 

labelling, and echoics. Academic skills were also mastered when using ABA principles to teach 

letter sounds, letter identification, shape identification, color identification, and number 

identification as evidenced by Subramaniam et al. (2016). Parents and therapists were able to 

maintain fidelity in implementation of teaching procedures across studies.  Interventionists and 

caregivers were able to maintain higher levels of fidelity and generalize teaching procedures 

when provided access to consultation with a behavior analytic professional. This provides 

evidence for the need of continued support from behavior analytic professionals for maintenance 

of skill acquisition made by clients. 

Limitations 

While some level of parent involvement is required for successful skill acquisition, there 

were only two studies in which a therapist provided direct telehealth services to a child with 

ASD. This presents a major gap in the literature about the efficacy of telehealth as a sole means 

of intervention. While most of these studies provide positive evidence of skill acquisition via 

telehealth modality, there remains the question of whether a virtual platform has potential to 
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replace traditional, in-person ABA therapy. To date there is not sufficient evidence that behavior 

analytic services for skill acquisition can be delivered solely through telehealth and that the 

definition of a telehealth program is too broadly defined within the field of ABA. Some studies 

made use of a practitioner-to-client model, but most implemented parent training and monitoring 

as a means of implementation. Based on the quality assessment, most studies failed to assess for 

maintenance and generalization of the acquired skills.  

Future Direction 

Future research should assess rate and maintenance of skill acquisition when clients 

receive instruction via telehealth with a therapist in comparison to in-person service delivery. 

Comparative studies of in-person vs virtual delivery of behavior analytic services for skill 

acquisition are required to determine whether the online format is capable of replacing in-person 

instruction altogether. While such a model will assist in extending services to more rural or 

underserved areas, more evidence is required to affirm that parents are not only capable of 

teaching new skills to their children, but also that they are trained and prepared to generalize 

those skills across environments and other people. In addition, some skills may be more easily 

taught in a telehealth format than others. The range of skills assessed across the included studies 

was wide and the efficacy of this format across different skills areas (i.e. communication, joint 

attention, pre-academic skills, self-care skills) and participant characteristics is yet to be 

determined without further research and comparison between interventions.  
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Table 1. Descriptive Information of Selected Studies 

Study Participan

ts 

Research 

Design 

Targeted 

Skill(s) 

Training Measures Outcomes 

Barkaia 

(2017) 

Interventi

onists: 

three 

female 

therapists 

(Age 24-

32). 

Participan

ts with 

ASD: 

three 

males 

(Age 4-6) 

Single-case 

design: 

multiple‐
baseline 

design 

across 

participants 

to evaluate 

the effects 

of the 

interventio

n 

Mand and 

echoics 

Naturalist

ic 

teaching, 

Didactic 

training: 

spoken 

and 

written 

instructio

ns 

describin

g mand 

and 

echoic 

operants, 

practice 

exercise 

to 

discrimin

ate. 

Coaching

: video 

conferenc

ing for 

mand 

training, 

contingen

cies, and 

promptin

g 

Interventio

nist: 

fidelity/corr

ect 

implementa

tion of 

feedback. 

ASD 

Participant: 

mands and 

echoic 

responses 

Therapists 

demonstrat

ed 

improveme

nts in 

correct 

command 

sequences 

and 

positive 

consequenc

es. The 

children 

demonstrat

ed 

improveme

nts with 

echoics and 

mands 

Boutain 

(2020) 

Three 

children 

with ASD 

(age 4-5 

years), 

two boys 

and one 

girl, and 

their 

parents 

Single case 

Design: 

nonconcurr

ent 

multiple 

baseline 

design 

across 

parent–

child dyads 

and across 

Self‐care 

skills (i.e., 

washing 

hands, 

washing face, 

and applying 

lotion 

BST 

Parent 

Training 

using 

FaceTime 

on a iPad 

mini 

Parent 

participants

: correct 

implementa

tion of the 

graduated 

guidance 

procedures. 

Child 

participants

: 

Detailed 

written 

instructions 

alone 

initially not 

sufficient to 

teach 

parents 

graduated 

guidance 

with 
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participat

ed 

self‐care 

skills 

within 

parent–

child dyads 

was used to 

evaluate 

the 

effectivene

ss of the 

telehealth 

parent 

training 

program 

independen

t 

completion 

of self-care 

skill steps 

acceptable 

levels of 

fidelity. 

Parents 

implemente

d 

procedures 

with at least 

90% 

fidelity 

after BST 

program. 

All children 

learned to 

complete 

self-care 

skills. 

Ferguson 

(2020) 

Six 

children 

independ

ently 

diagnosed 

with 

ASD (age 

3-7),

organized

into

dyads

Single-case 

design: A 

nonconcurr

ent 

multiple 

baseline 

design 

across 

dyads used 

to assess 

the effects 

of DTT 

with 

instructive 

feedback 

delivered 

via 

telehealth 

on the 

acquisition 

of tact 

relations 

Tact relations. 

Stimuli 

targeting 

superheroes 

and their 

corresponding 

superpowers. 

Stimuli were 

taught to each 

participant in 

pairs for a 

total of four 

stimuli per 

dyad.  

None Correct 

primary 

responses 

(name of 

superhero); 

Correct 

secondary 

responses 

(hero's 

power) 

Primary 

Responses: 

mastered 

by each 

dyad in a 

mean of 5 

sessions. 

Secondary 

Responses: 

mastered 

by each 

dyad in an 

average of 

3 sessions. 

Across 

maintenanc

e probes, 

all 

participants 

responded 

correctly 

during 

100% of 

trials for 

their 

primary 

responses 

and 
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demonstrat

ed high 

levels of 

responding 

for 

secondary 

responses 

Guðmund

sdóttir 

(2019) 

Three 

families 

with a 

child 

diagnosed 

with ASD 

(age 3-6) 

Single-case 

design, 

multiple 

baseline 

experiment

al design 

across 

child’s 

skills 

Social 

Attending and 

Requesting 

Parent 

training 

program, 

Sunny 

Starts. 

The 

Teaching 

“DANCE

” 

Behavioral 

measures 

were based 

on the 

Sunny 

Starts 

observation 

code 

A brief in-

situ training 

and 

ongoing 

telecommu

nication 

training 

increased 

parent 

skills and 

had a 

positive 

effect on 

the 

children’s’ 

skills, 

especially 

social 

attending. 

Ingersoll 

(2016) 

Twenty-

eight 

families 

of a child 

with ASD 

(age 19-

73 month

s) 

RCT- self-

directed vs 

therapist-

assisted 

Expressive 

Language 

Parent 

self-

directed 

and 

therapist-

assisted 

delivery 

models of 

ImPACT 

Online 

Parent 

behavior 

was scored 

for correct 

use of the 

intervention 

using the 

Project 

ImPACT 

fidelity 

checklist. 

Parents 

completed 

the MCDI 

at pre and 

post as a 

measure of 

their child’s 

Improveme

nt in child 

language 

use over 

time. There 

was a 

significant 

main effect 

of time for 

parent 

fidelity, 

such that 

parents 

were rated 

higher on 

their use of 

the 

intervention 
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expressive 

vocabulary. 

VABS-II at 

pre and 

posttraining 

at post-

treatment. 

The 

therapist-

assisted 

group made 

greater 

gains in 

fidelity 

than the 

self-

directed 

group 

Meadan 

et al. 

(2016) 

Three 

mother–

child 

dyads. 

Children 

ages 2-4, 

diagnosed 

with 

ASD. 

Single-case 

design: 

multiple-

baseline 

design 

across 

strategies 

within each 

family 

Child 

communicatio

n behaviors: 

(a) initiating a

communicatio

n exchange or

(b) responding

to a parent’s

communicatio

n act

Parent 

Training: 

Internet-

Based 

Parent-

Implemen

ted 

Communi

cation 

Strategies 

(i-PiCS) 

with 

additional 

coaching 

and 

feedback 

from 

practition

ers 

Coded five 

random 

consecutive 

minutes 

using a 

coding 

manual that 

detailed the 

parent and 

child 

behaviors: 

(a) the

naturalistic

teaching

strategies,

(b) rating

the quality

or how well

the parent

implemente

d the

teaching

strategies

(from 1 =

low to 4 =

high), and

(c) the

child’s

communica

tive

behavior

(i.e.,

Mothers: 

coaching 

has the 

largest 

impact on 

the 

combined 

measure of 

quality and 

rate of 

strategy use 

(clear on all 

nine 

occasions); 

however, a 

potential 

sequence 

effect needs 

to be 

considered. 

Third, 

although all 

three 

mothers’ 

performanc

e scores 

clearly 

diminished 

between the 

coaching 

and 

maintenanc
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initiating 

and 

responding)

. 

e phases, 

their 

performanc

e in 

maintenanc

e outpaced 

that of 

baseline . 

Children: 

parents 

reported (a) 

increased 

involvemen

t in family 

activities, 

(b) 

increased 

positive 

interactions

, and (c) 

improved 

verbal and 

nonverbal 

communica

tion. 

Subraman

iam et al. 

(2016) 

Four rural 

mother–

child 

dyads 

with no 

previous 

training 

in DTI or 

applied 

behavior 

analysis 

participat

ed. 

Mothers 

(age 29-

43), 

Children 

with ASD 

(ages 2-

11) 

Single-case 

design: 

nonconcurr

ent 

multiple-

baseline-

across-

parents 

design to 

evaluate 

effects of 

the training 

procedures 

and 

videoconfe

rencing on 

treatment 

integrity 

Letter Sounds, 

Letter ID, 

Letter Blends, 

Sight Words, 

Synonymns, 

Antonymns, 

Color ID, 

Number ID, 

Shape ID, 

Object ID, 

Emotion ID, 

Prepositions, 

and 

Community 

Helpers 

Parent in 

vivo 

training 

(an initial 

visit and 

a training 

day). 

Confeder

ates 

followed 

a script 

appropria

te and 

inappropr

iate 

respondin

g and 

provided 

feedback. 

(a)Global

parental

treatment

integrity

during DTI

using

checklist

based on

the

Discrete-

Trials

Teaching

Evaluation

Form.

(b) Child

Mastery of

targeted

skills

Parents 

learned to 

implement 

DTI with 

high 

integrity 

following 

in vivo 

behavioral 

skills 

training. 

The DTI 

skills that 

parents 

learned 

with a 

confederate 

were 

generalized 

to working 
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with their 

children. 

Parents 

continued 

to 

implement 

DTI with 

high 

treatment 

integrity 

with remote 

supervision 

delivered 

via 

videoconfer

encing 

several 

months 

after 

training. 

Vismara 

et al. 

(2009) 

Ten 

interventi

onists 

with 

minimum 

of 

Bachelor'

s degree 

and no 

training 

in ESDM, 

29 

children 

with 

diagnosis 

of ASD 

(ages 24-

51 

months) 

An 

effectivene

ss trial to 

compare 

distance 

learning vs. 

live 

instruction 

for training 

community

-based

therapists

to

implement

the Early

Start

Denver

Model

Spontaneous 

functional 

verbal 

utterances and 

imitative 

behaviors.  

(a) direct

interventi

on of the

ESDM;

and (b)

parent

coaching

of the

ESDM.

(a)Therapis

t/parent

fidelity(trea

tment

fidelity

scores

examined

using a

repeated

measures

mixed

model

analysis

wherein

training

condition

was treated

as a 4-level

within-

subjects

variable

and

delivery

method was

treated as a

(a) distance

learning

and live

instruction

were

equally

effective

for teaching

therapists

to both

implement

the model

and to train

parents; (b)

didactic

workshops

and team

supervision

were

required to

improve

therapists’

skill use;

(c)

significant
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2-level

between

subjects

variable).

(b) Change

in

children's

behaviors

(functional

verbal

utterances,

imitation,

attention,

and social

initiations)

child gains 

occurred 

over time 

and across 

teaching 

modalities; 

and (d) 

parents 

implemente

d the model 

more 

skillfully 

after 

coaching 

Vismara 

et al. 

(2013) 

Eight 

children 

(20-45 

months) 

with ASD 

and at 

least one 

parent 

who 

expressed 

interest in 

learning 

the 

interventi

on and 

was 

available 

to 

participat

e in all of 

the 

telehealth 

sessions 

Single-case 

design: 

single-

subject, 

multiple-

baseline 

design was 

conducted 

across the 

eight 

parent–

child dyads 

(a) Functional

verbal

utterances for

the purposes

of

requesting/co

mmenting and

(b) Nonverbal

joint attention

initiations

Self-

guided 

website. 

Parent 

coaching 

sessions 

occurred 

once-per-

week for 

1.5 h 

across 12 

weeks 

with 

discussio

n, role-

playing, 

and 

feedback 

(1) their

satisfaction

with the

program,

(2) their

intervention

skills and

engagement

style with

the child,

(3) their

direct usage

and impact

of the

website on

intervention

and

engagement

skills, and

(4) their

effect on

improving

children’s

social

communica

tive

behaviors.

Their 

overall 

mean 

fidelity 

during 

intervention 

was 

3.68/5.0 

with six of 

the eight 

parents 

achieving 

scores of 

4.00 or 

higher; 

whereas the 

other two 

parents 

made 

improveme

nts but did 

not meet 

the 

threshold. 

At follow-

up, all 

parents 

except one 

had at least 

one fidelity 
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score of 

4.00 or 

higher with 

a group 

mean of 

4.15. 

Vismara 

et al. 

(2019) 

Twenty-

four 

parents 

and their 

children 

(diagnose

d with 

ASD, age 

18-48

months)

RCT: P-

ESDM vs 

treatment-

as-usual 

services 

accessed 

from 

within their 

communiti

es 

Social 

Communicatio

n behaviors(a) 

Spontaneous, 

unprompted 

functional 

verbal 

utterances (b) 

imitative 

functional, 

related play 

actions and (c) 

unprompted, 

nonverbal 

joint attention 

behaviors  

Telehealt

h parent 

training 

in the 

Early 

Start 

Denver 

Model 

(P-

ESDM) 

vs. a 

communit

y 

treatment

-as-usual,

early

interventi

on

program

Primary 

outcome 

measures 

included 

group 

differences 

in parents’ 

P-ESDM

fidelity use

followed by

secondary

changes in

children’s

social

communica

tion skills

as a result

of parent-

implementa

tion. Social

Communic

ation

behaviors

in children

P-ESDM

Fidelity: no

one met

fidelity

during

baseline

and

therefore

only post

and follow-

up time

points were

included in

the model

to enhance

convergenc

e. At post-

treatment,

five out of

14 P-

ESDM

parents met

fidelity

compared

with only

two out of

the eight

comparison

parents.

Social

Communic

ation

Behaviors:

Overall,

children in

the P-

ESDM

group

produced
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higher rates 

of imitation 

and both 

groups 

increased 

their 

imitation 

across time. 

no 

significant 

main 

effects in 

joint 

attention. 

Wainer et 

al. (2015) 

Five 

young 

children 

with ASD 

and their 

parents 

(age 29-

59 

months) 

Single-case 

design: 

single-

subject, 

multiple-

baseline 

design was 

conducted 

across the 

five 

parent–

child dyads 

Imitation (1) Self-

directed

portion of

the

telehealth

program

and two

subseque

nt data

collection

probes

followed

by (2)

three, 30-

min

coaching

sessions

and three

data

collection

probes

(coaching

probes).

The

follow-up

phase

involved

two data

collection

probes

approxim

Trained 

observers 

scored the 

parent–

child 

interactions 

for parent 

fidelity of 

the RIT 

intervention 

techniques 

using the 

RIT fidelity 

form. 

Trained 

observers 

scored the 

parent–

child 

interactions 

for child 

spontaneou

s imitation. 

Rate per 

minute of 

spontaneou

s imitation 

Parents: 

Self-

directed 

condition, 

parents 

demonstrat

ed 

immediate 

increases in 

fidelity 

levels with 

ratings in 

the high to 

moderate to 

high 

range.Four 

of the five 

parents 

achieved 

overall 

fidelity of 

implementa

tion at 

some point 

during 

either the 

self-

directed 

and/or the 

coaching 

conditions. 
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ately 1- 

and 3-

months 

after the 

final 

coaching 

probe 

Once 

parents 

achieved 

fidelity of 

implementa

tion, most 

maintained 

high levels 

of overall 

fidelity at 

the 1- 

and/or 3-

month 

follow up 

time points. 

Children: 

Most of the 

children 

demonstrat

ed 

moderate 

levels of 

spontaneou

s imitation 

at the 1- 

and 3-

month 

follow up 

probes, 

with four 

out of the 

five 

children 

maintaining 

higher than 

baseline 

rates of 

spontaneou

s imitation 
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Figure 1. PRISMA diagram of search strategy 

Records identified through 
database searching 

(n = 117  ) 

Additional records identified 
through other sources 

(n =3 ) 

Records after duplicates removed 
(n =52 ) 

Records screened 
(n = 52) 

Records excluded 
(n = 32) 

Full-text articles assessed 
for eligibility 

(n = 20) 

Full-text articles excluded, 
with reasons 

(n = 9) 

Studies included in review 
(n = 11) 
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Figure 2. SCARF graphs of study rigor and quality 
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