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Abstract
The development of a vocal mand repertoire is often delayed or deficient in children with an autism spectrum disorder. Utilizing
caregivers as behavior change agents to address this core deficit may be advantageous as more learning opportunities can be
incorporated in daily routines. A plethora of literature exists on teaching caregivers to promote communication with their
children; however, many of these studies use behavioral skills training that can be resource-intensive. This study evaluated the
effectiveness of video modeling with voice-over and on-screen text, without researcher mediation, as an alternative to behavioral
skills training for teaching caregivers to teach vocal mands to their 2- to 5-year-old children with an autism spectrum disorder.
The video model described mand training with an echoic prompt (Greer & Ross, 2008; Kodak & Clements, 2009), using a
mnemonic (POWER: Play, Offer,Wait, Encourage, and Reinforce). Results of our nonconcurrent multiple baseline design across
three dyads indicates that video modeling was effective in increasing all three caregivers’ mand training fidelity, and this
correlated to small increases in independent mands with some of the child participants when training occurred less than 1 hr
per week. We discuss implications for practice and areas for future research.
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According to 2016 data, approximately 1 in 54 children in the
United States are diagnosed with autism spectrum disorder
(ASD; Centers for Disease Control, 2018). Individuals diag-
nosed with ASD are characterized by deficits in social com-
munication and restricted and repetitive behaviors (American
Psychological Association, 2015). Although researchers have
identified numerous interventions that improve outcomes for
children with ASD, early and intensive ABA programming
has been the most advantageous, leading to positive effects
in intellectual functioning, language development, acquisition
of daily living skills, and social skills (Virués-Ortega, 2010).

Despite insurance mandates in almost all 50 states, ABA
treatment and associated caregiver training remain inaccessi-
ble to many families due to financial barriers, limited qualified
professionals in rural areas, and waiting lists across treatment
providers (Siller et al., 2014; Irvin et al., 2012), thereby creat-
ing a service-need discrepancy (Nefdt et al., 2010; Wainer &

Ingersoll, 2013). Researchers have emphasized that caregiver
involvement is critical to language development and the long-
term success of children with ASD. Therefore, identifying an
effective method for training caregivers to implement inter-
ventions may circumvent the service-need discrepancy as well
as promote generalization and maintenance for children
(Barton & Fettig, 2013; Lang et al., 2009; McConachie &
Diggle, 2007).

Communication skills may be an important child outcome
to target via parent-implemented interventions given delays in
communication among children with ASD and the cascading
effects of this delay on other areas of functioning. The mand is
a verbal operant under control of a motivating operation that
allows individuals to communicate their wants and needs
(Sundberg, 2007). Delays in the development of a vocal mand
repertoire may lead to a myriad of behavioral deficits and
excesses that impede successful communication and social
interaction (Plavnick & Vitale, 2016). The benefits of mand
training for children with ASD include a reduction in mal-
adaptive behavior, an increase in social initiations, and an
increase in spontaneous language (Carr & Durand, 1985;
Charlop-Christy et al., 2002). The mand, therefore, is the most
advantageous verbal operant for the speaker and should be
prioritized in treatment (Sundberg & Michael, 2001).
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In general, mand training based on Skinner’s analysis of
verbal behavior is comprised of four critical components: a
motivating operation (MO), a prompt if necessary, the mand,
and contingent reinforcement. Motivating operations (MO)
temporarily increase the value of a reinforcer and the proba-
bility of behaviors that have been previously reinforced and
are thus a critical component of mand training (Sundberg &
Partington, 1998). To increase the likelihood that mands are
controlled by an MO, researchers have examined the effec-
tiveness of capturing and contriving MOs (e.g., Howlett et al.,
2011; Sundberg et al., 2002; Taylor et al., 2005). Capturing
naturally occurringMOs involves observing the individual for
behavioral indication such as approaching, reaching, pointing,
or using nontargeted language in reference to a stimulus prior
to providing any prompts to mand for that stimulus (Albert
et al., 2012; Drasgow et al., 1996; Jennett et al., 2008;
Sundberg, 1993). Contriving MOs involves withholding pre-
ferred items, positioning items in view but out of reach, and
interrupting behavior chains to increase the value of items
needed to complete the chain (Bourret et al., 2004; Drash
et al., 1999; Simic & Bucher, 1980; Sweeney-Kerwin et al.,
2007). Although contriving MOs is beneficial for increasing
opportunities to mand, it is still critical that the interventionist
wait for behavioral indication to ensure that there is an MO
present for a given stimulus (Drasgow et al. 1996).

After the interventionist has observed that an MO is pres-
ent, they wait to allow the individual to independently mand.
If the mand is not emitted, the change agent can prompt or
model (i.e., an echoic prompt during vocal mand training) the
target response and deliver the reinforcer contingent upon the
emission of the mand (Greer & Ross, 2008; Kodak &
Clements, 2009; O’Reilly et al., 2012; Sundberg & Michael,
2001). Finally, the mand, whether independent or prompted,
is reinforced by delivering the stimulus. These components of
mand training have been effective in teaching individuals to
request items across modalities (Charlop-Christy et al., 2002;
Hall & Sundberg, 1987; Jennett et al., 2008) for a variety of
reinforcers including edible items (Kodak & Clements, 2009;
Sweeney-Kerwin, 2007), help (Rodriguez et al., 2017), infor-
mation (Landa et al., 2020; Sundberg et al., 2002), and the
removal of a stimulus that prevents access to a preferred ac-
tivity (Shillingsburg et al., 2013).

Caregivers are well-positioned to provide intervention on
this deficient repertoire with young children given the propor-
tion of time they spend in the natural environment. Caregiver
training is commonly provided in the home and community
settings using behavioral skills training (BST). BST consists
of the trainer defining the target behavior and providing
trainees with a written description of the procedures to be
learned. The trainer models the procedures being implemented
correctly, then subsequently requires the trainee to practice or
rehearse implementing the procedures. The trainer provides
feedback and additional opportunities for the trainee to

rehearse and receive feedback until mastery is demonstrated
(Parsons et al., 2012). Researchers have used these procedures
to teach caregivers to implement a variety of interventions
including three-step prompting (Tarbox et al., 2007), imitation
(Ingersoll & Gergans, 2007), and communication training
(Hsieh et al., 2011; Suberman & Cividini-Motta, 2020).
Despite being the most widely used training procedure for
teaching change agents to implement interventions, BST
may not be the most cost-effective or efficient method for
training caregivers (Maffei-Almodovar & Sturmey, 2018),
particularly those without access to a trainer. Although there
is recent research suggesting that front-line staff with little
training experience can learn to train others using BST
(Erath et al., 2020), which can reduce the need for expert
practitioners to conduct BST, families without any access to
a service provider would not be able to contact even front-line
staff for training. Therefore, one potential alternative for train-
ing caregivers is video modeling.

Video modeling is a teaching procedure that involves an
individual viewing a videotaped sample of a model
performing a specific, scripted activity or task. Immediately
after viewing the video-based model, the trainees are directed
to perform the activity or task they observed in the video. Like
BST, video modeling allows the trainee to observe the correct
implementation of the target procedures. However, once a
video is created it can be reused and adapted as necessary with
the same trainee and other trainees (Ayres & Langone, 2005).
Video models can be easily disseminated and can serve as
feedback in instances when trainees need continued support
(Brock et al., 2018), which can save time and may reduce
costs. Video models may also include voice-over narration
(VMVO) and on-screen text highlighting salient features
(VMVOT).

Researchers are increasingly demonstrating the effective-
ness of video modeling and its derivatives for teaching a
variety of skills. Gerencser et al. (2020) conducted a review
of asynchronous training methods for teaching implementers
to conduct interventions with children with ASD. They con-
cluded that video modeling was a critical component across
the asynchronous methods and increases in all implementers’
fidelity were observed across studies when training proce-
dures included a video model (Gerencser et al., 2020).
Researchers have successfully utilized VMVO and VMVOT
to teach staff to implement a variety of assessment and inter-
vention procedures, including discrete trial instruction
(VMVO; Vladescu et al., 2012), preference assessments
(VMVO; Weldy et al., 2014), generalized imitation assess-
ment and intervention (VMVO; Du et al., 2016), and behavior
intervention plans (VMVOT; DiGennaro-Reed et al., 2010).
The extant literature suggests that video modeling may be an
efficient and effective option for training practitioners, educa-
tors, and caregivers to implement a variety of interventions
with a high degree of fidelity.
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Notwithstanding the growing literature base on the utility
of video modeling, few studies have examined its effective-
ness related to training caregivers to influence communication
outcomes such as manding. Loughrey et al. (2014) used BST
combined with traditional video models to sequentially train
caregivers to implement eight skills associated with mand
training (e.g., capturing and contriving motivation, incidental
teaching, differential reinforcement). Instructions alone were
insufficient in increasing participants’ fidelity to criterion
levels, but when participants received all the components of
BST, they each increased fidelity above 80%. Lane et al.
(2016) used video models and coaching to teach two care-
givers to increase environmental arrangement and responding
to promote vocal communicative responses. Both caregivers
reached criterion with minimal coaching, but maintenance
was only assessed for one participant, and her fidelity was
poorer than during intervention.

To investigate training methods that circumvent resource
intensity, scheduling demands, and accessibility, Douglas
et al. (2018) used an online course management system to
train parents to increase opportunities and to respond to their
child’s communication. The training consisted of written
slides with narration, video models, and quizzes. The mand
training intervention required that the caregiver prepare the
activity, offer opportunities for the child to communicate, wait
for the child to communicate, and respond to the child’s com-
munication. Caregivers spent an average of 2 hours complet-
ing the online training, after which they each increased com-
municative opportunities and responsiveness. However, their
performance was variable during posttraining sessions, and
below criterion in the maintenance phase. The effect on the
children’s communication was variable and slightly above
baseline levels. One critical limitation in this study was that
the mand training intervention did not include instructions for
prompting communication, a critical element of mand training
(Hart & Risley, 1975; Rogers-Warren & Warren, 1980).

Although the effectiveness of video modeling has been
evident in the results of these studies, some important gaps
in the literature need to be addressed. The present study eval-
uated whether a brief video model containing the critical ele-
ments of mand training, described using the mnemonic
POWER, was effective in teaching parents of children with
autism to conduct mand training during 10-min play sessions
and increase single-word vocal mands. Our specific research
questions were as follows:

1. Is VMVOT an effective method for teaching caregivers to
conduct mand training?

2. To what extent do caregivers implement mand training
with fidelity without first viewing the VMVOT and do
these effects maintain over time?

3. To what extent do caregivers find the goals, procedures,
and outcomes to be socially valid?

4. What effect does caregiver fidelity have on the percent of
children’s independent vocal mands?

Method

Participants and Setting

We recruited parent–child dyads who were on waiting lists to
receive ABA therapy through contacts with early intervention
providers and diagnostic clinics, and by advertising through
social media in an urban city in the southeast United States.
Two dyads responded to social media posts and the other was
referred through participation in an unrelated parent training
center at a nearby university. Adult participants were included
if they reported they had not received any previous training on
conducting mand training with their child, agreed to meet one
to two times per week for up to 1 hr, agreed to provide an
appropriate area in the home for sessions to occur, and
consented to audio and video recording for themselves and
their child.

To be included in the study, child participants must have
met the following criteria: (1) age 2–5 years, (2) have a med-
ical or educational diagnosis of ASD that could be confirmed
via parent supplied reports, (3) on a waiting list to receive
ABA therapy, (4) show an interest in manipulative activities,
and (5) have an echoic repertoire but little to no functional
mands for preferred items. We conducted a preassessment of
the echoic repertoire to determine participant eligibility. The
researcher administered groups 1 and 2 of the Echoic
Screening Assessment (EESA; Esch, 2008), according to the
instructions. The researcher only assessed these groups be-
cause the child could mand for the available toys during in-
tervention using one- or two-syllable words (e.g., ring, link,
Lego®). Children were included in the study if they scored a
minimum of 25 points with at least 20 points from Group 1.
This criterion corresponds to the upper bound of Level 1 to a
mid-range of Level 2 on the Verbal Behavior Milestone
Assessment and Placement Program (VB-MAPP; Sundberg,
2008), which indicates the vocal skills typically acquired be-
tween birth and 30 months. The specific skills represented in
Groups 1 and 2 of the assessment correspond to the presence
of the following speech skills: vowels, diphthongs, early con-
sonants, and two-syllable combinations. Two children were
assessed but failed to meet the minimum criteria; therefore,
they were excluded from participating in the study. No parents
demonstrated mand training with fidelity above criterion
levels during baseline; therefore, none were excluded from
participation.

Three mother–child dyads participated in the study. All
participants identified themselves and their children as Black
(of African American descent) and were each assigned a
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pseudonym to maintain their privacy. Carol, Alex’s mother,
was 38 years old. She was married and had two other children.
Carol had an associate degree, worked as a court reporter, and
had a household income over $100,000 per year. Alex was 4
years and 6 months old at the start of the study. He was diag-
nosed with ASD, attended a half-day preschool inclusion
classroom in a public school, and achieved a score 52 on the
EESA (Esch, 2008), indicating vocal abilities within the 18–
30 months range (Level 2).

Melissa was Jackson’s mother. She was 37 years old, had a
bachelor’s degree, and worked as a business owner. Melissa
was married, and Jackson was their only child. Their annual
household income was greater than $100,000. Jackson was 2
years and 6 months and had a diagnosis of ASD and develop-
mental delay. Jackson participated in a full-day inclusion
Montessori preschool. His score on the EESA (27) was con-
sistent with entering into Level 2 (0–18 months).

Annette was Daniel’s mother. She was 38 years old.
Annette held a high school diploma and was a stay-at-home
parent. She was married and had one other child. Her family’s
annual incomewas between $25,000 and $50,000. Daniel was
5 years and 1 month. He had a diagnosis of ASD and scored
within the Level 2 range on the EESA (45.5). His mother
provided him a home-school education.

Mothers identified their living room as an area their child
frequently played. The room included at least a 1.2 m x 1.2 m
area for the mother and child to engage in toy play, was free of
competing activities, and included a place for the researcher to
sit and record the session. Participants conducted mand train-
ing with their children seated 1–2 ft in front of them on the
floor or at a child-sized table with two chairs (Annette and
Daniel). Target activities were individually stored in clear
plastic bins with lids and kept in the child’s view but out of
reach. The researcher either sat on the couch or the floor with-
in 5 ft from the participants and only engaged with them
according to the written procedures described below.

Materials

The researcher used a digital timer to keep track of the session
duration and used pencil and paper to collect data on both
caregiver and child dependent variables. The researcher
brought the target activities to the participants’ home each
session and showed the caregivers the training video during
intervention sessions on a Surface Pro laptop computer.
Caregivers conducted sessions using five activities suitable
for engaging in reciprocal play for which there was only one
salient feature to mand such as blocks or trains, as opposed to
a dollhouse that may have several items. The five activities for
each dyadwere identified through a single stimulus preference
assessment.

We created a 10-min VMVOT containing five clips to
depict different child responses (i.e., independent mand,
prompted mand, error, loss of motivation, and no motivation).
The video model depicted the researcher conducting mand
training (see Table 1) with a 3-year-old neurotypically devel-
oping girl. We used a mnemonic, POWER, to highlight the
steps of mand training using an echoic prompt and aid acqui-
sition. The procedure consisted of facilitating mands while
taking turns playing with the child using their preferred items.
The researcher used the child’s preferred activities to demon-
strate how to contrive motivation, use an echoic prompt to
evoke a vocal mand, correct an error, respond if the child
was not motivated, and reinforce mands. In particular, the
researcher contrived motivation by first manipulating one of
the target toys and offering a piece to the child (holding the
item toward the child slightly outside of reach). The researcher
waited 3 s for behavioral indication (e.g., reaching for the
item, looking at the item and back at the researcher, vocaliza-
tion). If the child emitted a vocal mand (the nounmatching the
item for which there was motivation) the researcher immedi-
ately delivered it and said the name of the item to pair the
spoken word with its delivery. If the child indicated motiva-
tion but did not mand within 3 s, the researcher maintained
control of the item and provided an echoic prompt (i.e., said
the noun that corresponded to the item). Then the researcher
waited 3 s for the child to imitate. If the child imitated, the
researcher immediately delivered the item and said the corre-
sponding noun. If at any point the child exhibited behavioral
indication but incorrectly manded, the researcher maintained
control of the item and provided an echoic prompt. If at any
point the child lost motivation the researcher removed the
activity and presented another. In addition to these modeled
procedures, the first author described the steps individually as
it was demonstrated (via voice-over) and simultaneously
displayed salient words on the screen. For example, “The first
step is to play. Select an activity and position it between your-
self and the child, and then add the first piece.” This was
demonstrated and the on-screen text displayed “Play: put toy
between you and your child.”

Recording and editing took approximately 2.5 hr. Two
board certified behavior analysts and one graduate student
lead registered behavior technician viewed the training video
for clarity before beginning the study. All three reviewers had
experience in conducting mand training with echoic prompts
and indicated the procedures were clear and succinct. None of
the reviewers recommended that we make any revisions.

Dependent Measures and Reliability

We had two dependent variables in our study: (1) the percent
of correctly implemented intervention steps and (2) the per-
cent of independent mands. We developed a 10-step mand
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training task analysis (see Table 1). We measured caregiver
fidelity for each mand opportunity and defined an opportunity
as any instance in which the mother offered the child a toy
(e.g., holding a block out toward the child). Only certain steps
of the task analysis were applicable for data collection depend-
ing on the child’s response. For example, if the child indepen-
dently manded then step 6 was coded as NA because the
mother did not have to prompt the mand. If the child manded
(either independently or following a prompt) and continued to
show motivation, steps 9 and 10 were coded as NA. Steps 9
and 10 required that the caregiver terminate the activity and
present an alternative one, therefore, if at any point the child
lost motivation (e.g., attempted to reach for another activity, or
left the play area) the remaining steps were coded as NA. We
omitted all steps scored as NA from the total number when
calculating the fidelity for each session.

We calculated caregiver fidelity as the percent of steps
completed correctly across trials during the 10-min mand
training session by dividing the number of steps correct by
the total possible steps and multiplying by 100. The total
number of trials per session varied based on the child’s moti-
vation. Sessions were terminated if the child did not show
motivation (e.g., reach for toys, watch the parent manipulate
the toy, vocalize) for 2 consecutive minutes and were exclud-
ed from analysis if the caregiver provided fewer than five
opportunities. We chose these criteria because mand training
is controlled by the motivation of the learner; if there was no
motivation for at least 2 consecutive minutes, then few teach-
ing opportunities would be available. In addition, too few
opportunities may overestimate the mother’s fidelity. We only
discarded one session (dyad 2).

We measured mands by tallying prompted and indepen-
dent mands on a direct observation datasheet and converting
this into a percentage. Percent of independent mands were
derived by dividing total independent mands by total oppor-
tunities to mand and multiplying by 100. Prompted mands
were defined as articulate vocal utterances of a noun or

adjective–noun phrase (e.g., ring or blue ring) that specified
the stimulus for which there was motivation within 3 s of the
caregiver ' s echoic prompt. Independent mands were defined
as articulate vocal utterances of a noun or adjective–noun
phrase within 3 s, under the control of the MO and/or tact
(i.e., following the caregiver holding the stimulus out toward
him, reaching for the item, or looking at the item) without
vocal prompts from the caregiver.

Experimental Design

We used a nonconcurrent multiple baseline across dyads de-
sign (Carr, 2005; Coon & Rapp, 2018) to evaluate the effects
of VMVOT on the fidelity of mand training. The nonconcur-
rent multiple baseline design is a variation of the multiple
baseline design, which does not require concurrent observa-
tions and was selected because the participants of this study
were not all recruited at the same time. The first dyad began
baseline in May 2019. Dyads 2 and 3 entered the study 5
months later and were separated by 2 weeks. We made phase
change decisions based on the stability of caregiver fidelity.

Procedures

Preference Assessment

We conducted a single stimulus preference assessment to
identify potential activities to target for each participant. A
single stimulus preference assessment is a brief assessment
in which each stimulus is singly and successively presented,
and approach behaviors are measured to differentiate pre-
ferred from nonpreferred stimuli (Pace et al., 1985). We se-
lected this type of preference assessment for several reasons.
First, our purpose was not to identify a preference hierarchy,
but to identify several stimuli that the child might enjoy with

Table 1 POWER Mand Training Procedures

Step Action

1. Play: Caregiver selects an activity and positions it between herself and the child, and adds the first piece

2. Caregiver refrains from saying the name of the item prior to the child manding

3. Offer: Caregiver offers a piece to the child by holding it out toward him

4. Wait: Caregiver waits 3 s for the child to mand independently and indicate motivation

5. Caregiver maintains access to the piece until the child mands

6. Encourage: If the child is motivated but does not mand or mands incorrectly, the caregiver proves an echoic prompt within three seconds

7. Reinforce: The caregiver delivers the piece within 3 s of the mand (prompted or independent)

8. Caregiver tacts the item as she delivers it (e.g., says “ring” while delivering a ring)

9. Caregiver terminates the activity and cleans up if the child does not mand within 3 s of the prompt or he is not motivated

10. Caregiver presents a new activity
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their mother. Second, identification of multiple stimuli for this
purpose would require several iterations of other types of
preference assessments (e.g., paired stimulus, multiple
stimulus without replacement; DeLeon & Iwata, 1996;
Fisher et al., 1992). Third, the procedures included steps for
making prompts contingent upon the child displaying behav-
ioral indication; thereby giving an in the moment assessment
of preference. Fourth, the single stimulus preference assess-
ment controlled for the possibility of position bias and if chil-
dren had difficulty making selections from multiple stimulus
arrays.

The single stimulus preference assessment consisted of 10
preselected activities with one salient feature appropriate for
dyad play (such as blocks or trains, as opposed to a dollhouse
that may have several components). The researcher conducted
three 10-trial sessions in a counterbalanced order; each stim-
ulus was presented three times. A trial began with the re-
searcher modeling the use of the toy/activity for 10 s and
refraining from any vocalizations. The researcher then held
the toy out toward the child for up to 5 s. If the child
approached the stimulus within 5 s, the researcher provided
access for 30 s. If the child did not approach the itemwithin 5 s
the researcher removed the item and presented the next toy
(Pace et al., 1985). An approach was defined as reaching or
moving toward the toy (Hagopian et al. 2001). The researcher
recorded a (+) to indicate that the child approached the toy and
a (-) to indicate that he did not approach. We gave the child a
5-min break after each 10-trial session in which we restricted
access to the assessment items to control for satiation. We
repeated these procedures twomore times. Preference for each
toy was determined by calculating the total number of ap-
proaches divided by the total number of presentations (three)
and multiplying by 100% for each stimulus. The five activities
with the highest percent of approaches were selected for the
intervention. There was a tie for the fifth rank in Jackson’s
preference assessment thus his mother selected the toy to be
included.

Alex’s highest-ranked activities identified in the single
stimulus preference assessment were shaper sorter, pop-up
pirate, links, pegs, and ring stacker. Alex previously used
colors as a primary method for requesting items. His mother
did not want to discourage the use of adjectives therefore
acceptable mand form included nouns and adjective–noun
phrases. In addition, he previously acquired the tact for most
shapes. Acceptable mands for the shape sorter included
“shape,” “specific shape (e.g., triangle),” or “color + specific
shape (e.g., red crescent).” For the pop-up pirate, acceptable
mands included “sword,” or “color + sword.” For the remain-
ing activities, acceptable mands included the specific nouns,
link, peg and ring, and the desired color (e.g., yellow link, red
peg, blue ring). Daniel and Jackson only used nouns. Daniel’s
targets included peg, link, sword, shape, and gear. Jackson’s
targets included Lego, puzzle, ring, bead, and sword.

Baseline

Baseline and intervention sessions took place in the res-
idence of each mother–child dyad. We recorded all ses-
sions using a Samsung Galaxy S10 Plus cell phone.
Each visit consisted of one to two 10-min sessions
and occurred one to two times per week. To control
for possible satiation, the researcher maintained control
of the target activities between sessions and scheduled
sessions after participants arrived home from school.
Alex and Carol’s sessions always took place within an
hour of his arrival home from school, except for three
mid-morning weekend sessions due to rescheduling.
Melissa and Jackson’s sessions always took place in
the early evening immediately upon being picked up
from his grandmother’s home, who picked him up from
school and cared for him until his parents left work.
Annette and Daniel’s sessions occurred either early
morning or early afternoon taking place before or after
his home-school lesson. His mother restricted access to
similar activities at least 30 min before scheduled
sessions.

During each session, we gave the caregivers the five target
activities in clear bins then instructed them to “Play with your
child and try to get him to ask for the specific items.” No
systematic consequences were provided for the participants’
correct or incorrect implementation of the training procedures.
We did not provide instructions, answer questions, or provide
feedback. After 10 min elapsed the researcher instructed the
mothers to terminate the session and clean up. During visits in
which two training sessions occurred the mother and child
took a 10-min break between training sessions, during which
access to the target toys was restricted.

Intervention

Intervention sessions were identical to baseline except that
before the mothers conducted the mand training session, she
viewed the video model. The researcher gave the participants
the laptop, set a timer for 10 min, and said “You have 10 min
to watch this video. You can rewind, fast forward, or replay as
much as you want.” At the end of the 10 min, the researcher
took the laptop from the participant, gave her the bins of toys,
and said, “Do what you saw in the video and try to get your
child to ask for the specific items.”

Just as in baseline, the researcher did not answer any ques-
tions or provide feedback. During visits in which two training
sessions occurred, the participants took a 10-min break during
which the mothers watched the video model a second time.
Children spent their breaks engaging with nontarget activities
or eating a snack. Participants did not have access to the video
model outside of sessions.
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Motivation Probe

At different points in the study, Jackson and Daniel engaged
in behaviors that suggested that they may have been satiated
with the target activities used in the study. We utilized this as
an opportunity to reevaluate motivation for the target items.
We conducted one motivation probe with Jackson and
Melissa during the intervention phase, and one during the
baseline phase with Daniel and Annette.

One of Jackson and Melissa’s sessions were discarded due
to too few mand opportunities. When Melissa initiated play,
Jackson left the play area and ran around the house laughing.
Melissa responded by chasing after and redirecting him back
to the play area. This led the research to hypothesize that
Jackson was not motivated to play with any of the target
activities. The subsequent session included the motivation
probe. Melissa viewed the video, then we instructed her to
follow Jackson’s lead and conduct mand training with toys
and activities of his choosing. Jackson continued to indicate
motivation for the target items; therefore, we did not conduct
another preference assessment or change the target activities.

In the session prior to the motivation probe, Daniel en-
gaged in vocal refusal (e.g., saying no), crying, and falling
to the floor when his mother touched the box containing the
target activities suggesting that he was not motivated to play
with those specific items. Daniel and Annette were still in
baseline, so during the motivation probe we asked Annette
to follow Daniel’s lead and conduct mand training with toys
and activities of his choosing. In addition, we conducted a
second preference assessment to select new targets to ensure
that infrequent mands in the intervention phase were not due
to changes in preference or satiation from target activities. The
preference assessment took place following a 10-min break
after the motivation probe and based on the results we selected
four new target activities for Daniel. In all sessions following
the motivation probe, we conducted only one 10-min session
per scheduled visit to reduce satiation.

Posttraining

After the participants achieved 80% fidelity across three con-
secutive sessions, we conducted a posttraining probe to eval-
uate whether they could conduct mand training with fidelity
without first viewing the video model. Posttraining probes
were identical to baseline procedures and occurred during
the next scheduled session after the criterion was met.

Maintenance

Four to 6 weeks after mastery we returned to the participants’
home for one visit. One to two mand training sessions oc-
curred in which conditions were arranged identically to base-
line; that is, the caregiver did not view the video model.

Participants did not have access to the video model during
the time between posttraining and maintenance.

After the maintenance check, the researcher reviewed the
participants’ overall performance and provided recommenda-
tions for the continued use of the mand training procedures to
further facilitate their child’s mand repertoire.

Interobserver Agreement

The first author trained the third author to collect data as a
secondary observer on all dependent variables for the purpose
of evaluating interobserver agreement (IOA). Training
consisted of the researcher explaining each step of a trial,
reviewing both the datasheet and video model, and achieving
a minimum of 90% agreement on all dependent variables
across two randomly selected baseline sessions (these were
not included in the agreement data). The secondary observer
was a graduate student with 3 years of experience working in a
center-based program for children with ASD. She had experi-
ence conducting mand training using an echoic prompt. IOA
was assessed from video recordings of both caregiver and
child participant dependent variables for at least 30% of ses-
sions across all conditions and dyads.We calculated point-by-
point agreement by comparing the primary and secondary
observers’ data, dividing the number of agreements by the
number of agreements plus disagreements, and multiplying
by 100. Agreement for participants’ integrity was 89.5%
(range: 80%–96%) in baseline, 93.5% (range: 87%–100%)
in intervention, 99% (range; 98%–100%) in posttraining,
and 97% (range; 96%–99%) in maintenance. IOA for chil-
dren’s independent mands was 94.8% (range: 82%–100%)
in baseline, 92.6% (range 85%–100%) in intervention,
93.6% (range: 93%–94%) in posttraining, and 95.3% (range
91%–100%) in maintenance.

Procedural Fidelity

Procedural fidelity was measured during the same sessions as
IOA across phases for all dyads. In baseline, intervention,
posttraining, and maintenance phases, the secondary observer
viewed the recorded sessions and measured whether the re-
searcher provided the target toys, delivered the correct instruc-
tion, refrained from answering questions or giving feedback,
and terminated the session after 10min. Procedural fidelity for
the intervention phase was identical to the baseline phase, with
an additional step of ensuring that the researcher gave the
participant 10 min to watch the video model. Procedural fidel-
ity was 100% across all baseline, intervention, posttraining,
and maintenance sessions.
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Social Validity

We created an eight-item, 5-point Likert-type scale question-
naire evaluating the social validity of the goals, procedures,
and outcomes of the study. Each item was rated on a scale
from strongly disagree (1) to strongly agree (5). Following the
maintenance probe, we sent participants a web link via text
message to access the anonymous questionnaire. Participants
were asked questions related to their child’s need for the in-
tervention, the effectiveness of the video model, and ease of
implementing the intervention. They were also asked ques-
tions about whether the intervention produced an increase in
their child’s requesting and whether they would continue to
use the intervention in the future. The questionnaire included
one additional open-ended question at the end asking for feed-
back about the study and/ or video model. Two of the partic-
ipants completed the questionnaire.

Results

Figure 1 depicts the effect of VMVOT on caregiver fidelity
across baseline, intervention, posttraining, and maintenance
phases. Carol’s baseline performance had a stable level and
a flat trend (average steps implemented correctly = 9%). There
was an immediate change in level and trend from baseline to
intervention, and no overlap between intervention and base-
line data points, but fidelity in session 12 fell below criterion.
Mean fidelity in the intervention phase was 75%, suggesting a
basic effect. When Carol was asked to conduct mand training
in the posttraining phase, without first viewing the video mod-
el, her fidelity averaged 97% across the two mand training
sessions. The effect of VMVOT was maintained for 6 weeks
at 95% fidelity.

Visual inspection of Melissa’s implementation of mand
training in baseline showed little variability with a flat, rela-
tively stable trend, and a mean of 47% fidelity. A basic effect
was observed, indicated by an increase in fidelity to an aver-
age of 82% in the intervention phase. Melissa completed 86%
of steps correctly during the posttraining session and main-
tained fidelity for 4 weeks at levels greater than (92%) the
intervention phase.

Annette’s data also depict a basic effect. There was an
initial increasing trend across the first five sessions, however,
the remaining sessions were stable around 48%. Fidelity im-
mediately increased in level following the introduction of
VMVOT and remained stable throughout the intervention
phase. Annette’s average fidelity in baseline was 42% com-
pared to 73% during the intervention phase. Annette main-
tained fidelity (80%) of mand training in the posttraining ses-
sion at levels greater than the intervention average. She sub-
sequently maintained fidelity after a 4-week follow up (79%).

Figure 2 shows the effect of caregivers’ fidelity of
implementing mand training on their child’s percent of inde-
pendent mands. In baseline, Alex independently manded in an
average of 16% of opportunities in baseline. When the video
model was introduced to his mother, we observed a delayed
but gradual increase in the trend of independent manding with
slight variability and 20% overlap. Consistent with his
mother’s fidelity, there was an increase in the level of inde-
pendent manding in the intervention phase. The posttraining
sessions showed that Alex manded independently in 100% of
opportunities and 76% across the 6-weekmaintenance probes.

During baseline, Jackson’s level of independent manding
was characterized by an initial increase with slight variability.
During the intervention phase when mand training was pre-
ceded by his mother viewing the video model, the percent of
independent manding increased above baseline levels. We
observed a basic effect although there was a slight decreasing
trend in the last three sessions that were inconsistent with his
mothers’ pattern. Jackson manded independently in 55% of
opportunities in the posttraining probe and about 48% across
both maintenance probes in which mands were 33% and 64%
independent, respectively.

Daniel’s results were the least remarkable. In baseline, in-
dependent manding was variable and at a level of about 12%.
When he had access to other play items in addition to the
target activities, he independently manded in 63% of oppor-
tunities. In the first intervention session, independent manding
increased slightly above baseline levels, but within the overall
range of baseline performance. Manding varied across the
intervention phase, with independence falling below baseline
levels in three sessions. Daniel manded independently in 43%
of opportunities during the posttraining session and 33% in
maintenance.

After the study, we measured mothers’ perceptions of the
importance of mand training, acceptability of the procedures,
and the significance of outcomes (see Table 2). Two mothers
completed the social validity questionnaire. The mean for
questions related to the significance of the intervention goals
was 5; the mean for questions related to the feasibility of the
procedures was 4.5, and the mean for the importance of the
outcomes was 4.88. Neither respondent provided additional
comments related to the procedures or outcomes.

Discussion

We conducted this study to test the effectiveness of VMVOT
to train caregivers to implement mand training with their
young children with ASD. We trained three Black mothers
to conduct mand training during 10-min play sessions in their
homes using a 10-min VMVOT. We visually analyzed data
within a nonconcurrent multiple baseline across dyads design
and concluded that there was a functional relation between
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VMVOT and mothers’ overall treatment fidelity. The effects
of mand training on child mands were not robust; however,
these results must be interpreted in light of the fact that care-
givers only implemented mand training with the target activ-
ities during the research sessions. In other words, children had
no opportunities to practice manding for the target activities
outside of sessions because the researcher had the materials. In

addition, sessions occurred one to two times per week,
resulting in child participants’ contacting only 10–40 min of
mand training per week.

In baseline, caregivers demonstrated some components of
mand training on their own but were far below the mastery
criterion. This was unremarkable given that some of the steps
might be common practice in any interaction between a parent

MO Probe

Fig. 1 Participant Fidelity per
Session
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and a child during play. Likewise, all the child participants
manded in less than 50% of opportunities during baseline.
Fidelity for all participants was characterized by an increase
in level and trend when the VMVOT was introduced and zero
overlap was observed. It is worth noting that participants spent
a relatively brief amount of time viewing the video model
before reaching 80% fidelity (20–40 min) as compared to

other parent training studies in which participants spent an
average of 17 hr (range: 1.5–30 hr) with a trainer (Lang
et al., 2009). Although we did not evaluate generalization to
novel contexts (e.g., snack time), all fidelity data represents
generalization across stimuli, because the stimuli depicted in
the video model were different from the preferred stimuli they
used with their children during training.

MO Probe

Fig. 2 Percent of Independent
Mands
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One participant, Annette, never met the criterion; however,
her fidelity immediately increased by 30% from the final base-
line probe to the first intervention probe and remained rela-
tively stable at a level of 73 throughout the intervention phase
in which she viewed the video five times (50 min). Her per-
formance indicates an increasing trend; thus, it is possible that
more exposures to the video may have produced mastery.
However, Annette’s fidelity was stable across five consecu-
tive sessions and she consistently made the same errors related
to maintaining control over the pieces and providing a prompt.
It is possible that participants were unaware of which, if any,
steps they were implementing incorrectly because we did not
provide feedback. Although viewing the video multiple times
could serve as a source of feedback for some individuals,
Annette may have been unable to identify inconsistencies be-
tween her own behavior and that of the model, thereby
explaining the repeated errors.

Annette’s consistent error patterns suggest that improve-
ments were unlikely without feedback or coaching on these
specific steps. Although previous researchers have concluded
that a third of participants need additional coaching to achieve
mastery (Erath and DiGennaro-Reed, 2020; Fettig et al., 2015;
Martocchio & Rosales, 2017), we elected not to provide
coaching or feedback. Our aim was to evaluate the extent to
which caregivers could learn to implement mand training
without researcher or practitioner mediation, for the purpose
of improving outcomes for families without access to a service
provider. However, future research could add a feedback com-
ponent to the VMVOT for caregivers who do not meet mas-
tery or could include a video self-feedback component, which
may reduce the need for a trainer to be present.

All children engaged in some independent manding up to 4
weeks after the intervention ended, suggesting that they may
have been under states of deprivation from the target stimuli.
Another possible explanation for independent manding during
the maintenance probes is participants may have continued
implementing mand training with other stimuli in the absence

of the video. The effects onmanding were minimal for Daniel.
Mand training requires that access to the reinforcer be made
contingent upon the mand (whether prompted or indepen-
dent). Daniel’s mother (Annette) frequently provided toys in-
dependent of the target response (i.e., when Daniel reached
and whined), thus intermittently reinforcing some members of
the response class preventing an increase in vocal manding.
Previous research suggests that when members of a response
class are not reinforced, emission of other members may in-
crease (Carr & Durand, 1985; Drasgow et al., 2016). Further,
Pence and Peter (2015) evaluated the effects of integrity errors
during mand training and demonstrated that treatment integ-
rity errors consisting of delivering the target item independent
of responding can be detrimental to mand acquisition for chil-
dren with few to no independent mands.

Another possible explanation for Daniel’s limited manding
may be related to satiation. The proportion of independent
mands were the highest in the MO evaluation, in which novel
stimuli were available, and in the maintenance probe, which
occurred after 4 weeks without access to the training stimuli,
thus further supporting this explanation. He may have been
more likely to request under extended periods of deprivation;
that is, 1- to 2-day between sessions may not have been long
enough to produce deprivation. Daniel’s results should be
interpreted with caution, but also raise several questions for
future research in terms of the effect of variable schedules of
reinforcement for members of a response class, the influence
of integrity errors, and the magnitude or length of states of
deprivation.

Although a functional relation was demonstrated between
the video model and parent fidelity, it should be noted that
there were several manding trials in which the participants
omitted critical steps. For example, Annette consistently had
difficulty implementing the following steps: restricting access
to the reinforcer, encouraging (prompting the mand), and si-
multaneously labeling the item while delivering it.
Maintaining access and prompting the mand are critical in

Table 2 Results of the Social
Validity Questionnaire Statement Mean Range

The intervention addressed a skill that my child needed to improve. 5 5

The video model was effective in demonstrating how to teach my child to make requests
during play.

5 5

The video model helped me learn to implement POWER to increase my child’s requesting. 4.5 4-5

POWER was easy to implement. 5 5

The length of the training video (10-min) was appropriate. 5 5

POWER increased my child’s communication. 4.5 4-5

I will continue to use POWER to improve my child’s communication. 4.5 4-5

I would recommend POWER to other families that want to increase their child’s
communication.

4.5 4-5

Note. “POWER” refers to the mand training intervention.
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establishing a contingency between the child’s motivation and
access to the desired item. This may have hindered the child’s
mands as the mother intermittently provided access to pre-
ferred items without requiring a mand, and she inconsistently
provided an echoic model for the mand. These inconsistencies
suggest that merely providing mand opportunities is not suf-
ficient in evoking a verbal response with learners with emerg-
ing mand repertoires (Douglas et al., 2018). Anecdotal obser-
vation showed that this led to vocal scrolling and grabbing. It
is possible that the omission of these critical steps was rein-
forced by the experimenter not providing feedback. In addi-
tion, participants may not have recognized their errors and
subsequently did not allocate more attention to those steps
when watching the video model.

In addition to our primary findings, we measured mainte-
nance of fidelity 1 month after the posttraining probe.
Maintenance data indicate that participants’ fidelity remained
above intervention levels when they were asked to conduct
mand training without first viewing the video 4 weeks after
the intervention ended. Maintenance data of children’s
manding indicated some durability. These findings suggest
that the VMVOT resulted in long-lasting improvements in
participants’ fidelity of mand training with their child. It is
important to note that participants may have received similar
recommendations for teaching mands from their child’s
teachers or other service providers during the break between
intervention and maintenance probes; however, we ensured
that they did not have access to our specific video model,
and none received ABA therapy provided by a qualified prac-
titioner during that time.

Finally, we measured the social significance of our goals,
procedures, and results with posttraining surveys. Two partic-
ipants responded favorably (ratings of “agree” or “strongly
agree”) to all social validity items. These results suggest that,
overall, the participants perceived that the components of the
intervention were socially significant. One participant did not
complete the survey. Readers should note that these finding
may be limited to caregivers whose children are just beginning
to acquire a manding repertoire for whom teaching single
word mands during play are more appropriate. Because the
VMVOT was designed with feasibility in mind, we hypothe-
size that caregivers of newly diagnosed children or those on
treatment waiting lists who are not yet manding and exhibit
little to no challenging behavior could view a brief video
model (10 min) at their convenience and conduct mand train-
ing in their natural environment.

Limitations and Implications for Future Research

There are limitations to our findings. First, although a second
observer indicated the researcher implemented the procedures
as designed, we did not collect interobserver agreement on
procedural fidelity. Such a measure would increase the

trustworthiness of our procedures and contribute to advances
in determining which interventions are effective. Second, all
children were receiving preschool educational services and/or
speech therapy during the study, thus it is possible that chil-
dren and mothers had previous exposure to some or all the
components of mand training evidenced by some fidelity in
baseline. Melissa reported that she had been following the
speech therapists ' recommendations to provide a model be-
fore delivering preferred items, although she was not
instructed to make delivery of the reinforcer contingent upon
her child ' s response nor had she been trained to conduct
mand training with her son.

An additional limitation is that we did not conduct a com-
ponent analysis of VMVOT, thus cannot draw conclusions
about the separate effects of the video model, voice-over, or
on-screen text. Future research might evaluate which compo-
nent contributes to participants’ acquisition and fidelity of
mand training. A component analysis would provide evidence
of which components are necessary to demonstrate a basic
effect, and therefore could guide the development of similar
interventions to teach other skills.

A third limitation is that we did not teach caregivers how to
respond to challenging behavior. Like Douglas et al. (2018)
and Suberman and Cividini-Motta (2020), who anecdotally
reported that some participants engage in minor forms of chal-
lenging behavior during mand training, all our participants
engaged in some degree of challenging behavior during at
least one session that may have interfered with caregiver fi-
delity and the percent of independent manding. Without train-
ing to address this inevitable side effect of increasing response
effort and making access to reinforcers contingent upon
manding caregivers and children may find communication
training aversive and discontinue the intervention. However,
it is important to consider whether the risk of minor challeng-
ing behavior outweighs no intervention at all.

We recommend several directions for future research on
teaching caregivers to implement mand training interventions
without researcher or practitioner mediation. As seen with
previous research across interventions (e.g., Douglas et al.,
2018; Penney & Schwartz, 2019) despite a functional relation
being demonstrated with caregivers, not all children displayed
immediate or large increases in the dependent variable. Our
effects may be viewed as socially significant when weighed
against no progress due to inaccessible caregiver training or
mand intervention, particularly given that the total mand in-
struction time ranged from 1 to 2 hr (i.e., 6 sessions for Daniel
and 12 sessions for Alex). Perhaps future research can evalu-
ate caregiver fidelity and child mands by making mastery
contingent upon increases in the child’s behavior or extend
the intervention phase considering that mand acquisition may
require thousands of opportunities (Sundberg & Partington,
1998). Participants in our study had an average of 15 mand
opportunities per 10-min session (1.5 per min) during the
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intervention phase (an increase from an average of seven per
session in baseline), and sessions only occurred one to two
times per week. We might expect findings similar to Drasgow
et al. (1996), whose participant required up to 173 mand op-
portunities across 34 days before she spontaneously manded
for a target item. Additional consideration should be taken in
that teaching mands concurrently may also influence acquisi-
tion latency.

Second, when minor challenging behaviors occurred, the
researcher instructed the participants to do their best to con-
duct mand training. Future research should consider teaching
caregivers specific strategies for addressing challenging be-
havior because attempts to prompt mands in this context
may result in mands that are emitted under faulty stimulus
control. In other words, although the child might emit the
vocal response, it may function as negative reinforcement
rather than a mand for the present item. Procedures that in-
clude steps for teaching caregivers to manage challenging
behavior is particularly relevant because making preferred
items contingent upon mands is likely to evoke problem be-
havior with individuals with an unsophisticated communica-
tive repertoire.Wewould be remiss if we did not acknowledge
the potential for the parent or play routine being established as
a reflexive conditioned motivating operation (Michael, 2000);
however, this is the risk in any mand training procedure for
which the reinforcer is contingent upon the mand. On the
other hand, it is possible that for some individuals, access to
highly preferred activities with the parent may establish the
play routines as conditioned reinforcement. These antithetical
explanations are understudied and future research might in-
vestigate how problem behavior influences acquisition of
mands.

Third, the researcher was present during all sessions.
Although she did not provide instructions, prompts, or feed-
back, it is possible that the presence of the researcher served as
a discriminative stimulus for conducting mand training.
Future research might examine the effects of VMVOT in the
absence of a trained professional to truly examine whether it is
feasible for families to use independently.

Fourth, we taught participants to rely on behavioral indica-
tion to determine whether a mand should be prompted, but the
presence of the item may have functioned as a discriminative
stimulus for a tact; therefore, future research should evaluate
the effect of caregiver fidelity on child ' s manding when items
are not present to ensure they are not multiply controlled. An
alternative might be to conduct a functional analysis of the
response to determine if the child is manding (Lerman et al.,
2005). Another point related to motivation is that we did not
teach caregivers how to identify potential target activities
through preference assessments. Future research might con-
sider this when evaluating all the necessary skills a caregiver
must have to effectively conduct mand training with little
practitioner mediation.

One important area for future investigation should be how
caregivers who are not receiving consultative services can
gain feedback on their implementation. Perhaps embedding
knowledge checks into the video model can promote acquisi-
tion; however, this may extend the length of the video thus
contradicting the intended purpose of making training effi-
cient and feasible for families without access to ABA services.
Another consideration might be to encourage caregivers to
record themselves implementing the procedures and monitor
their behavior rather than use a checklist during implementa-
tion like McCulloch and Noonan (2013). The use of a self-
monitoring checklist or referencing training notes
(Martocchio & Rosales, 2017) while conducting mand train-
ing may remedy the problem with receiving feedback but may
also interfere with the natural flow of instruction (i.e., the child
may lose motivation while the caregiver is collecting data or
referencing the checklist). In addition, it was not clear whether
the self-monitoring checklist or online training videos were
responsible for the change in implementers’ fidelity
(Martocchio & Rosales, 2017; McCulloch & Noonan,
2013). On the other hand, video self-monitoring may allow
caregivers to identify steps for which they need additional
training and can subsequently fast forward the video to the
respective model. Again, this may contraindicate the feasibil-
ity of using video modeling to train caregivers, but the benefit
of improved fidelity and increases in child manding may
counteract the additional response effort imposed on the
caregiver.

We did not gather data on how the participants engaged
with the video across sessions (e.g., how many times they
rewatched specific clips). It may be noteworthy for future
research to evaluate whether there is correspondence between
engagement and fidelity. In addition, our video model did not
include nonexemplars because we believed it may have been
detrimental to acquisition given that sessions were brief and
occurred one to two times per week. Future research might
evaluate whether the inclusion of nonexemplars enhances dis-
crimination. Finally, all families identified as Black and varied
in socioeconomic backgrounds and education. The range of
education and socioeconomic status may increase the study ' s
external validity and suggest that families of diverse income
and education can learn to conduct mand training; however,
these effects should be evaluated across families of other eth-
nicities, socioeconomic, and educational backgrounds.

Conclusion

This study provides evidence that a brief VMVOT interven-
tion, implemented without trainer involvement, enabled
mothers of three boys with ASD to implement a mand training
intervention with relatively high fidelity corresponding to
small gains in some children while receiving less than 1 hr
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of instruction per week. Although continuous research on the
efficacy of VMVOT as a standalone training for caregivers is
warranted, these findings suggest that VMVOT is a viable
option for feasibly disseminating interventions to families
who are not receiving services, and some therapeutic benefits
can be achieved for children. Future research should evaluate
methods for training caregivers to manage challenging behav-
ior, assess the feasibility of caregivers viewing the model and
implementing the intervention in the absence of a trainer,
teach caregivers to identify and remediate their errors through
repeated access to the video, and evaluate whether the results
generalize to other caregivers (e.g., fathers).

Authors ' contributions Meka N. McCammon conceptualized the study,
collected and analyzed data, and prepared manuscript; Katie Wolfe
assisted in conceptualization, analysis, and manuscript preparation;
Kayla Zaluski collected procedural fidelity and interobserver agreement
data.

Funding This research was conducted without external funding.

Data Availability Raw data may be obtained by contacting the corre-
sponding author.

Declarations

Conflicts of interest/Competing interests The authors declare no con-
flicts of interest.

Code availability Not applicable

References

Albert, K. M., Carbone, V. J., Murray, D. D., Hagerty, M., & Sweeney-
Kerwin, E. J. (2012). Increasing the mand repertoire of children with
autism through use of an interrupted chain procedure. Behavior
Analysis in Practice, 5(2), 65–76. https://doi.org/10.1007/
BF03391825.

American Psychiatric Association. (2015). The diagnostic and statistical
manual of mental disorders (5th ed.). Washington, DC: Author.

Virués-Ortega, J. (2010). Applied behavior analytic intervention for au-
tism in early childhood: Meta-analysis, meta-regression and dose–
response meta-analysis of multiple outcomes. Clinical Psychology
Review, 30(4), 387–399. https://doi.org/10.1016/j.cpr.2010.01.008

Ayres, K. M., & Langone, J. (2005). Intervention and instruction with
video for students with autism: A review of the literature. Education
& Training in Developmental Disabilities, 40(2), 183–196.

Barton, E. E., & Fettig, A. (2013). Parent-implemented interventions for
young children with disabilities: A review of fidelity features.
Journal of Early Intervention, 35(2), 194–219. https://doi.org/10.
1177/1053815113504625.

Bourret, J., Vollmer, T. R., & Rapp, J. T. (2004). Evaluation of a vocal
mand assessment and vocal mand training procedures. Journal of
Applied Behavior Analysis, 37(2), 129–144. https://doi.org/10.1901/
jaba.2004.37-129.

Brock, M. E., Seaman, R. L., & Gatsch, A. L. (2018). Efficacy of video
modeling and brief coaching on teacher implementation of an
evidence-based practice for students with severe disabilities.

Journal of Special Education Technology, 33(4), 259–269. https://
doi.org/10.1177/0162643418770639.

Carr, J. E. (2005). Recommendations for reporting multiple-baseline de-
signs across participants. Behavioral Interventions, 20, 219–224.
https://doi.org/10.1002/bin.191.

Carr, E. G., & Durand, V. M. (1985). Reducing behavior problems
through functional communication training. Journal of Applied
Behavior Analysis, 18(2), 111–126. https://doi.org/10.1901/jaba.
1985.18-111.

Coon, J. C., & Rapp, J. T. (2018). Application of multiple baseline de-
signs in behavior analytic research: Evidence for the influence of
new guidelines. Behavioral Interventions, 33, 160–172. https://doi.
org/10.1002/bin.1510.

Wainer, A. L., & Ingersoll, B. R. (2013). Disseminating asd interven-
tions: A pilot study of a distance learning program for parents and
professionals. Journal of Autism & Developmental Disorders,
43(1), 11–24. https://doi.org/10.1007/s10803-012-1538-4.

Charlop-Christy, M. H., Carpenter, M., Le, L., LeBlanc, L. A., & Kellet,
K. (2002). Using the picture exchange communication system
(PECS) with children with autism: Assessment of PECS acquisition,
speech, social-communicative behavior, and problem behavior.
Journal of Applied Behavior Analysis, 35(3), 213–231. https://doi.
org/10.1901/jaba.2002.35-213.

DeLeon, I. G., & Iwata, B. A. (1996). Evaluation of a multiple-stimulus
presentation format for assessing reinforcer preferences. Journal of
Applied Behavior Analysis, 29, 519–532.

DiGennaro-Reed, F. D., Codding, R., Catania, C. N., & Maguire, H.
(2010). Effects of video modeling on treatment integrity of behav-
ioral interventions. Journal of Applied Behavior Analysis, 43(2),
291–295. https://doi.org/10.1901/jaba.2010.43-291.

Douglas, S. N., Kammes, R., & Nordquist, E. (2018). Online communi-
cation training for parents of children with autism spectrum disorder.
Communication Disorders Quarterly, 39(3), 415–425.

Drasgow, E., Halle, J. W., Ostrosky, M. M., & Harbers, H. M. (1996).
Using behavioral indication and functional communication training
to establish an initial sign repertoire with a young child with severe
disabilities. Topics in Early Childhood Special Education, 16(4),
500–521. https://doi.org/10.1177/027112149601600408.

Drasgow, E., Martin, C. A., Chezan, L. C., Wolfe, K., & Halle, J. W.
(2016). Mand training: An examination of response-class structure
in three children with autism and severe language delays. Behavior
Modification, 40(3), 347–376. https://doi.org/10.1177/
0145445515613582.

Drash, P.W., High, R. L., & Tudor, R. M. (1999). Usingmand training to
establish an echoic repertoire in young children with autism.
Analysis of Verbal Behavior, 16, 29–44.

Du, L., Nuzzolo, R., & Alonso-Álvarez, B. (2016). Potential benefits of
video training on fidelity of staff protocol implementation.
Behavioral Development Bulletin, 21(1), 110–121. https://doi.org/
10.1037/bdb0000019.

Esch, B. E. (2008). The Early Echoic Skills Assessment. In Sundberg,
M.L. (Ed.), Verbal behavior milestones assessment and placement
program: The VB-MAPP. (p. 24) Concord, CA: AVB Press.

Erath, T. G., Reed, F. D. D., Sundermeyer, H. W., Brand, D., Novak, M.
D., Harbison, M. J., & Shears, R. (2020). Enhancing the training
integrity of human service staff using pyramidal behavioral skills
training. Journal of Applied Behavior Analysis, 53(1), 449–464.
https://doi.org/10.1002/jaba.608.

Erath, T. D., & DiGennaro-Reed, F. D. (2020). A brief review of
technology-based antecedent training procedures. Journal of
Applied Behavior Analysis, 53, 1162–1169.

Fettig, A., Schultz, T. R., & Sreckovic, M. A. (2015). Effects of coaching
on the implementation of functional assessment–based parent inter-
vention in reducing challenging behaviors. Journal of Positive
Behavior Interventions, 17(3), 170–180. https://doi.org/10.1177/
1098300714564164.

Behav Analysis Practice (2022) 15:698–713 711

https://doi.org/10.1007/BF03391825
https://doi.org/10.1007/BF03391825
https://doi.org/10.1016/j.cpr.2010.01.008
https://doi.org/10.1177/1053815113504625
https://doi.org/10.1177/1053815113504625
https://doi.org/10.1901/jaba.2004.37-129
https://doi.org/10.1901/jaba.2004.37-129
https://doi.org/10.1177/0162643418770639
https://doi.org/10.1177/0162643418770639
https://doi.org/10.1002/bin.191
https://doi.org/10.1901/jaba.1985.18-111
https://doi.org/10.1901/jaba.1985.18-111
https://doi.org/10.1002/bin.1510
https://doi.org/10.1002/bin.1510
https://doi.org/10.1007/s10803-012-1538-4
https://doi.org/10.1901/jaba.2002.35-213
https://doi.org/10.1901/jaba.2002.35-213
https://doi.org/10.1901/jaba.2010.43-291
https://doi.org/10.1177/027112149601600408
https://doi.org/10.1177/0145445515613582
https://doi.org/10.1177/0145445515613582
https://doi.org/10.1037/bdb0000019
https://doi.org/10.1037/bdb0000019
https://doi.org/10.1002/jaba.608
https://doi.org/10.1177/1098300714564164
https://doi.org/10.1177/1098300714564164


Fisher, W., Piazza, C. C., Bowman, L. G., Hagopian, L. P., Owens, J. C.,
& Slevin, I. (1992). A comparison of two approaches for identifying
reinforcers for persons with severe and profound disabilities.
Journal of Applied Behavior Analysis, 25, 491–498.

Gerencser, K. R., Akers, J. S., Becerra, L. A., Higbee, T. S., & Sellers, T.
P. (2020). A review of asynchronous trainings for the implementa-
tion of behavior analytic assessments and interventions. Journal of
Behavioral Education, 29(1), 122–152. https://doi.org/10.1007/
s10864-019-09332-x.

Greer, R. D., & Ross, D. E. (2008). Verbal behavior analysis:
Introducing and expanding new verbal capabilities in children with
language delays. Pearson Education.

Hagopian, L. P., Rush, K. S., Lewin, A. B., & Long, E. S. (2001).
Evaluating the predictive validity of a single stimulus engagement
preference assessment. Journal of Applied Behavior Analysis, 34(4),
475–485. https://doi.org/10.1901/jaba.2001.34-475.

Hall, G., & Sundberg, M. L. (1987). Teaching mands by manipulating
conditioned establishing operations. Analysis of Verbal Behavior, 5,
41–53.

Hart, B., & Risley, T. R. (1975). Incidental teaching of language in the
preschool. Journal of Applied Behavior Analysis, 8(4), 411–420.
https://doi.org/10.1901/jaba.1975.8-411.

Howlett, M. A., Sidener, T. M., Progar, P. R., & Sidener, D. W. (2011).
Manipulation of motivating operations and use of a script-fading
procedure to teach mands for location to children with language
delays. Journal of Applied Behavior Analysis, 44(4), 943–947.
https://doi.org/10.1901/jaba.2011.44-943.

Hsieh, H. H., Wilder, D. A., & Abellon, O. E. (2011). The effects of
training on caregiver implementation of incidental teaching.
Journal of Applied Behavior Analysis, 44(1), 199–203. https://doi.
org/10.1901/jaba.2011.44-199.

Ingersoll, B., & Gergans, S. (2007). The effect of a parent-implemented
imitation intervention on spontaneous imitation skills in young chil-
dren with autism. Research in Developmental Disabilities, 28(2),
163–175. https://doi.org/10.1016/j.ridd.2006.02.004.

Irvin, D. W., McBee, M., Boyd, B. A., Hume, K., & Odom, S. L. (2012).
Child and family factors associated with the use of services for
preschoolers with autism spectrum disorder. Research in Autism
Spectrum Disorders, 6(1), 565–572. https://doi.org/10.1016/j.rasd.
2011.07.018.

Jennett, H. K., Harris, S. L., & Delmolino, L. (2008). Discrete trial in-
struction vs. mand training for teaching children with autism to
make requests. Analysis of Verbal Behavior, 24(1), 69–85.

Kodak, T., & Clements, A. (2009). Acquisition of mands and tacts with
concurrent echoic training. Journal of Applied Behavior Analysis,
42(4), 839–843. https://doi.org/10.1901/jaba.2009.42-839.

Landa, R. K., Frampton, S. E., & Shillingsburg, M. A. (2020). Teaching
children with autism to mand for social information. Journal of
Applied Behavior Analysis, 53(4), 2271–2286. https://doi.org/10.
1002/jaba.733.

Lane, J. D., Ledford, J. R., Shepley, C., Mataras, T. K., Ayres, K. M., &
Davis, A. B. (2016). A brief coaching intervention for teaching
naturalistic strategies to parents. Journal of Early Intervention,
38(3), 135–150. https://doi.org/10.1177/1053815116663178.

Lang, R., Machalicek, W., Rispoli, M., & Regester, A. (2009). Training
parents to implement Communication interventions for children
with autism spectrum disorders (ASD): A systematic review.
Evidence-Based Communication Assessment & Intervention, 3(3),
174–190. https://doi.org/10.1080/17489530903338861.

Learning in an online format versus an in-class format: An experimental
study. (1999). THE Journal. https://thejournal.com/articles/1999/
06/01/learning-in-an-online-format-versus-an-inclass-format-an
experimental-study.aspx

Lerman, D. C., Parten, M., Addison, L. R., Vorndran, C. M., Volkert, V.
M., & Kodak, T. (2005). A methodology for assessing the functions
of emerging speech in children with developmental disabilities.

Journal of Applied Behavior Analysis, 38(3), 303–316. https://doi.
org/10.1901/jaba.2005.106-04.

Loughrey, T. O., Contreras, B. P., Majdalany, L. M., Rudy, N., Sinn, S.,
Teague, P., Marshall, G., McGreevy, P., & Harvey, A. C. (2014).
Caregivers as interventionists and trainers: Teaching mands to chil-
dren with developmental disabilities. Analysis of Verbal Behavior,
30(2), 128–140. https://doi.org/10.1007/s40616-014-0005-z.

Maffei-Almodovar, L., & Sturmey, P. (2018). Change agent training in
behavior analytic procedures for people with developmental and
intellectual disabilities: A meta-analysis. Review Journal of Autism
& Developmental Disorders, 5(2), 129–141. https://doi.org/10.
1007/s40489-018-0128-6.

Martocchio, N., & Rosales, R. (2017). Video modeling with voice-over
instructions to teach implementation of the picture exchange com-
munication system. Behavior Analysis: Research & Practice, 17(2),
142. https://doi.org/10.1037/bar0000069.

McConachie, H., & Diggle, T. (2007). Parent implemented early inter-
vention for young children with autism spectrum disorder: A sys-
tematic review. Journal of Evaluation in Clinical Practice, 13(1),
120–129. https://doi.org/10.1111/j.1365-2753.2006.00674.x.

McCulloch, E., & Noonan, M. (2013). Impact of online training videos
on the implementation of mand training by three elementary school
professionals. Education & Training in Autism and Developmental
Disabilities, 48, 132–141.

Michael, J. (2000). Implications and refinements of the establishing op-
eration concept. Journal of Applied Behavior Analysis, 33(4), 401–
410. https://doi.org/10.1901/jaba.2000.33-401.

Nefdt, N., Koegel, R., Singer, G., & Gerber, M. (2010). The use of a self-
directed learning program to provide introductory training in pivotal
response treatment to parents of children with autism. Journal of
Positive Behavior Interventions, 12(1), 23–32. https://doi.org/10.
1177/1098300709334796.

O’Reilly, M., Aguilar, J., Fragale, C., Lang, R., Edrisinha, C., Sigafoos,
J., Lancioni, G., & Didden, R. (2012). Effects of a motivating oper-
ationmanipulation on themaintenance ofmands. Journal of Applied
Behavior Analysis, 45(2), 443–447. https://doi.org/10.1901/jaba.
2012.45-443.

Pace, G. M., Ivancic, M. T., Edwards, G. L., Iwata, B. A., & Page, T. J.
(1985). Assessment of stimulus preference and reinforcer value with
profoundly retarded individuals. Journal of Applied Behavior
Analysis, 18(3), 249–255. https://doi.org/10.1901/jaba.1985.18-
249.

Parsons, M. B., Rollyson, J. H., & Reid, D. H. (2012). Evidence-based
staff training: A guide for practitioners. Behavior Analysis in
Practice, 5(2), 2–11. https://doi.org/10.1007/BF03391819.

Pence, S. T., & Peter, C. C. S. (2015). Evaluation of treatment integrity
errors on mand acquisition. Journal of Applied Behavior Analysis,
48(3), 575–589. https://doi.org/10.1002/jaba.238.

Penney, A., & Schwartz, I. (2019). Effects of coaching on the fidelity of
parent implementation of reciprocal imitation training. Autism,
23(6), 1497–1507. https://doi.org/10.1177/1362361318816688.

Plavnick, J. B., & Vitale, F. A. (2016). A comparison of vocal mand
training strategies for children with autism spectrum disorders.
Journal of Positive Behavior Interventions, 18(1), 52–62. https://
doi.org/10.1177/1098300714548800.

Rodriguez, N. M., Levesque, M. A., Cohrs, V. L., & Niemeier, J. J.
(2017). Teaching children with autism to request help with difficult
tasks. Journal of Applied Behavior Analysis, 50(4), 717–732.
https://doi.org/10.1002/jaba.420.

Rogers-Warren, A., & Warren, S. F. (1980). Mands for verbalization:
Facilitating the display of newly trained language in children.
Behavior Modification, 4(3), 361–382. psyh. https://doi.org/10.
1177/014544558043006.

Shillingsburg, M. A., Powell, N. M., & Bowen, C. N. (2013). Teaching
children with autism spectrum disorders to mand for the removal of

712 Behav Analysis Practice (2022) 15:698–713

https://doi.org/10.1007/s10864-019-09332-x
https://doi.org/10.1007/s10864-019-09332-x
https://doi.org/10.1901/jaba.2001.34-475
https://doi.org/10.1901/jaba.1975.8-411
https://doi.org/10.1901/jaba.2011.44-943
https://doi.org/10.1901/jaba.2011.44-199
https://doi.org/10.1901/jaba.2011.44-199
https://doi.org/10.1016/j.ridd.2006.02.004
https://doi.org/10.1016/j.rasd.2011.07.018
https://doi.org/10.1016/j.rasd.2011.07.018
https://doi.org/10.1901/jaba.2009.42-839
https://doi.org/10.1002/jaba.733
https://doi.org/10.1002/jaba.733
https://doi.org/10.1177/1053815116663178
https://doi.org/10.1080/17489530903338861
https://thejournal.com/articles/1999/06/01/learning-in-an-online-format-versus-an-inclass-format-an
https://thejournal.com/articles/1999/06/01/learning-in-an-online-format-versus-an-inclass-format-an
https://doi.org/10.1901/jaba.2005.106-04
https://doi.org/10.1901/jaba.2005.106-04
https://doi.org/10.1007/s40616-014-0005-z
https://doi.org/10.1007/s40489-018-0128-6
https://doi.org/10.1007/s40489-018-0128-6
https://doi.org/10.1037/bar0000069
https://doi.org/10.1111/j.1365-2753.2006.00674.x
https://doi.org/10.1901/jaba.2000.33-401
https://doi.org/10.1177/1098300709334796
https://doi.org/10.1177/1098300709334796
https://doi.org/10.1901/jaba.2012.45-443
https://doi.org/10.1901/jaba.2012.45-443
https://doi.org/10.1901/jaba.1985.18-249
https://doi.org/10.1901/jaba.1985.18-249
https://doi.org/10.1007/BF03391819
https://doi.org/10.1002/jaba.238
https://doi.org/10.1177/1362361318816688
https://doi.org/10.1177/1098300714548800
https://doi.org/10.1177/1098300714548800
https://doi.org/10.1002/jaba.420
https://doi.org/10.1177/014544558043006
https://doi.org/10.1177/014544558043006


stimuli that prevent access to preferred items. Analysis of Verbal
Behavior, 29(1), 51–57.

Simic, J., & Bucher, B. (1980). Development of spontaneous manding in
language deficient children. Journal of Applied Behavior Analysis,
13(3), 523–528. https://doi.org/10.1901/jaba.1980.13-523.

Siller, M., Reyes, N., Hotez, E., Hutman, T., & Sigman, M. (2014).
Longitudinal change in the use of services in autism spectrum dis-
order: Understanding the role of child characteristics, family demo-
graphics, and parent cognitions. Autism, 18(4), 433–446. https://doi.
org/10.1177/1362361313476766.

Suberman, R., & Cividini-Motta, C. (2020). Teaching caregivers to im-
plement mand training using speech generating devices. Journal of
Applied Behavior Analysis, 53(2), 1097–1110. https://doi.org/10.
1002/jaba.630.

Sundberg, M. L. (1993). The application of establishing operations. The
Behavior Analyst, 16(2), 211–214. https://doi.org/10.1007/
BF03392625.

Sundberg, M. L. (2007). Verbal behavior. In J. O. Cooper, T. E. Heron, &
W. L. Heward (Eds.), Applied behavior analysis (2nd ed.). (p. 539).
Merrill/Prentice Hall.

Sundberg, M. L. (2008). Verbal behavior milestones assessment and
placement program. AVB.

Sundberg, M. L., Loeb, M., Hale, L., & Eigenheer, P. (2002). Contriving
establishing operations to teach mands for information. Analysis of
Verbal Behavior, 18, 15–29.

Sundberg, M. L., &Michael, J. (2001). The benefits of Skinner’s analysis
of verbal behavior for children with autism. Behavior Modification,
25(5), 698–724. https://doi.org/10.1177/0145445501255003.

Sundberg, M. L., & Partington, J. W. (1998). Teaching language to
children with autism or other developmental disabilities. Behavior
Analysts.

Sweeney-Kerwin, E. J., Carbone, V. J., O’Brien, L., Zecchin, G., &
Janecky, M. N. (2007). Transferring control of the mand to the

motivating operation in children with autism. Analysis of Verbal
Behavior, 23(1), 89–102.

Sweeney-Kerwin, E. J., Carbone, V. J., O’Brien, L., Zecchin, G., &
Janecky, M. N. (2007). Transferring control of the mand to the
motivating operation in children with autism. Analysis of Verbal
Behavior, 23, 89–102. https://doi.org/10.1007/BF03393049

Tarbox, R. S. F., Wallace, M. D., Penrod, B., & Tarbox, J. (2007). Effects
of three-step prompting on compliance with caregiver requests.
Journal of Applied Behavior Analysis, 40(4), 703–706. https://doi.
org/10.1901/jaba.2007.703-706.

Taylor, B. A., Hoch, H., Potter, B., Rodriguez, A., Spinnato, D., &
Kalaigian, M. (2005). Manipulating establishing operations to pro-
mote initiations toward peers in children with autism. Research in
Developmental Disabilities, 26(4), 385–392. https://doi.org/10.
1016/j.ridd.2004.11.003.

Vladescu, J. C., Carroll, R., Paden, A., & Kodak, T. M. (2012). The
effects of video modeling with voiceover instruction on accurate
implementation of discrete-trial instruction. Journal of Applied
Behavior Analysis, 45(2), 419–423. https://doi.org/10.1901/jaba.
2012.45-419.

Centers for Disease Control and Prevention (2018). Data and statistics on
autism spectrum disorder. Retrieved from https://www.cdc.gov/
ncbddd/autism/data.html

Weldy, C. R., Rapp, J. T., & Capocasa, K. (2014). Training staff to
implement brief stimulus Preference assessments: Preference assess-
ments and staff training. Journal of Applied Behavior Analysis,
47(1), 214–218. https://doi.org/10.1002/jaba.98.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Behav Analysis Practice (2022) 15:698–713 713

https://doi.org/10.1901/jaba.1980.13-523
https://doi.org/10.1177/1362361313476766
https://doi.org/10.1177/1362361313476766
https://doi.org/10.1002/jaba.630
https://doi.org/10.1002/jaba.630
https://doi.org/10.1007/BF03392625
https://doi.org/10.1007/BF03392625
https://doi.org/10.1177/0145445501255003
https://doi.org/10.1007/BF03393049
https://doi.org/10.1901/jaba.2007.703-706
https://doi.org/10.1901/jaba.2007.703-706
https://doi.org/10.1016/j.ridd.2004.11.003
https://doi.org/10.1016/j.ridd.2004.11.003
https://doi.org/10.1901/jaba.2012.45-419
https://doi.org/10.1901/jaba.2012.45-419
https://www.cdc.gov/ncbddd/autism/data.html
https://www.cdc.gov/ncbddd/autism/data.html
https://doi.org/10.1002/jaba.98

	POWER: A Caregiver Implemented Mand Training Intervention
	Abstract
	Method
	Participants and Setting

	Materials
	Dependent Measures and Reliability
	Experimental Design
	Procedures
	Preference Assessment
	Baseline
	Intervention
	Motivation Probe
	Posttraining
	Maintenance
	Interobserver Agreement


	Procedural Fidelity
	Social Validity
	Results
	Discussion
	Limitations and Implications for Future Research

	Conclusion
	References


