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ABSTRACT

Purpose: Children with autism spectrum disorder (ASD) are at risk for exclusion
from play with their peers due to difficulty with communication skills. Video aug-
mentative and alternative communication (AAC) technology has the potential to
support communication within the context of play using videos with integrated
visual scene displays. This study investigated the effect of a video AAC inter-
vention on the number of turns in which children with ASD demonstrated sym-
bolic communication during interactions with a peer without disabilities. Mainte-
nance of skills, generalization to untrained play scenarios, and stakeholder per-
ceptions of the video AAC technology were also investigated.

Method: This study used a single-case, multiple-probe design across partici-
pant dyads. It included baseline, intervention, maintenance, and generalization
phases. Six children with ASD and six peers participated in the study.

Results and Conclusions: All six participants with ASD demonstrated an
increase in the number of turns in which they demonstrated at least one sym-
bolic communication act following intervention, although one participant dem-
onstrated variability in baseline performance, making it difficult to draw conclu-
sions. Results provide preliminary evidence that instruction with video AAC
technology can support communication for children with ASD during play inter-
actions with peers.

Difficulty with social communication skills is one of
the core diagnostic features of autism spectrum disorder
(ASD; American Psychiatric Association, 2013). During
childhood, pretend play with peers provides an important
opportunity to develop these social communication skills.
For instance, play interactions are important contexts for
learning the rules of conversation and for developing
social skills such as sharing, turn-taking, cooperation,
helping, and conflict resolution (Charlop et al., 2018;
Schuler & Wolfberg, 2000). Pretend play may also help
foster symbolic thinking (Schuler & Wolfberg, 2000).
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Moreover, play is a crucial context for friendship forma-
tion during childhood, with friendships frequently develop-
ing around shared play interests (Chang et al., 2016).

For children with ASD, play interactions with all
peer partners can be valuable; however, interactions with
peers with typical development have unique benefits, in
that they (a) support a culture of inclusion and (b) provide
a chance for the child with ASD to learn from a play
partner who can model more advanced skills (Lory et al.,
2018; Wolfberg et al., 2015). Peers can also benefit from
these interactions, as they have a chance to learn to adapt
their interaction to partners with different skills and abili-
ties (Wolfberg et al., 2015). As schools increasingly adopt
models of inclusive education, opportunities for play inter-
actions between children with ASD and peers with typical
development are also increasing (Lory et al., 2018).
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For children with ASD to participate in play activi-
ties with peers, they must develop communication skills
to support interaction (Boudreau & Harvey, 2013). For
example, they must be able to initiate communication
and respond to their communication partner. Children
with ASD may have difficulty with these skills; they are
less likely than their peers to initiate and sustain social
interactions, and they may not know how to approach
their peers or what to say when they do (Charlop et al.,
2018). Additionally, many children with ASD have lim-
ited speech; they do not rely on speech to meet all of
their communication needs (Tager-Flusberg & Kasari,
2013). Difficulties with social communication, particu-
larly when compounded by limited speech, may make it
challenging for children with ASD to fully participate in
play interactions with peers. As such, these children are
at risk of being excluded from play interactions that
serve as important opportunities for friendship forma-
tion, connection with peers, and practice of social com-
munication skills.

Augmentative and Alternative Communication
to Support Communication During Play

Many individuals with ASD can benefit from the
use of augmentative and alternative communication
(AAC) to support communication (Ganz, 2015). AAC
aims to support and enhance an individual’s communica-
tion through either unaided approaches (e.g., manual
signs, gestures) or aided approaches (e.g., mobile technol-
ogies with AAC apps; Schlosser & Koul, 2015). AAC
has been shown to enhance communication skills for
children with ASD in a variety of contexts and with a
range of communication partners, including during social
interactions with peers with typical development (e.g.,
Ganz, 2015; Therrien & Light, 2018). For instance, stud-
ies have found increases in communication variables such
as the frequency of communicative turns and the dura-
tion of social interactions for children with ASD follow-
ing interventions involving the use of AAC to support
interactions with peers (e.g., Garrison-Harrell et al.,
1997; Therrien & Light, 2018). Several studies have intro-
duced AAC to support communication for children with
ASD within the context of play interactions with peers;
however, these studies often place the peer in a mediator
role rather than providing support for both children to
interact as equals, and they typically use traditional
AAC systems that may be difficult for young children to
use (Light et al., 2019; Trembath et al., 2009; Trottier
et al.,, 2011). There remains a need for research to
develop interventions that integrate AAC to support chil-
dren with ASD and limited speech to easily communi-
cate, interact, and learn during play activities with their
peers with typical development.

Video AAC Technology

Recent innovations in AAC technology have led to
the development of mobile technology apps with video
visual scene displays (video VSDs; Light et al., 2014) that
may be particularly well suited to supporting communica-
tion for children with ASD during peer play interactions.
Video VSDs include two primary components. The first
component is a video that depicts a meaningful event or
action such as a play activity. The video provides context
for the conversation and may also support children with
ASD to engage in play by providing a video model to
clearly demonstrate potential play actions (Fragale, 2014).
In fact, video modeling (in which an individual views a
video demonstrating a target skill and then imitates the
video) has been previously used successfully to teach chil-
dren with ASD to perform functional and symbolic play
actions, both during solitary play (e.g., Scheflen et al.,
2012) and during play with peers (e.g., MacDonald et al.,
2009). However, these studies did not explicitly provide
AAC to support expressive communication in addition to
play for participants with limited speech.

The second component of a video VSD is a visual
scene display (VSD) to support expressive communication.
As described by Light et al. (2019), VSDs are photographs
of familiar events from a child’s life. They include “hot
spots” that, when touched, produce a word or message
related to the scene. VSDs are particularly appropriate
AAC supports for young children and beginning commu-
nicators, since they capture the contexts in which language
is learned and used and embed vocabulary into these con-
texts. Research has shown that young children are able to
use VSDs successfully to support communication with
minimal instruction (Light et al., 2019). Using a video
VSD approach, VSDs with hot spots are embedded within
videos and appear automatically as the video plays, pro-
viding an opportunity to communicate.

Within the context of peer interactions, video VSDs
have the potential to support both children within the dyad
equally, providing each one with something to do (via the
video model) and something to say (via the hot spots). This
may benefit not only the child with ASD, who might
require particular support in these areas, but also the peer
with typical development, who may not be sure how to
interact with their play partner with ASD (Light et al.,
2019; Therrien & Light, 2018). Moreover, by integrating
play and communication supports within a single platform,
video VSDs help reduce demands on joint attention that
would be significant if using multiple devices or apps (one
to present a video model of the play activity and one to
support expressive communication; Light et al., 2019).

Recent studies have shown that video VSDs are
effective in supporting expressive communication for
older individuals with ASD and limited speech across a
range of vocational, volunteer, and community activities
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(e.g., Babb et al., 2019). Additionally, a number of studies
have found gains in communication for individuals with
ASD using video VSD technology during social activities
with adults (Caron et al., 2018, 2019; Chapin et al., 2021)
and peers (Babb, McNaughton, et al.,, 2021), but these
studies did not target communication within the context
of play. In a small pilot study, Laubscher et al. (2019)
found that a child with ASD demonstrated an increase in
frequency of communication turns with a peer across three
different play activities following introduction of a video
VSD intervention; however, this pilot study was prelimi-
nary in nature, involving only one participant dyad. Fur-
ther research is required to better understand the potential
effect of intervention involving video VSDs on communi-
cation for children with ASD within the context of play
with peers.

Research Questions

This study investigated the following specific re-
search questions.

1. What is the effect of intervention consisting of video
VSD technology and instruction on the number of
turns in which children with ASD demonstrate sym-
bolic communication directed toward their peers?

2. Do the children with ASD generalize the use of
video VSD technology to a new set of toys? Do they
maintain their performance over time?

3. How do stakeholders (teachers) perceive the video
VSD technology intervention?

Method

This study was approved by the institutional review
board of The Pennsylvania State University. Parents of all
participants provided written, voluntary, informed consent
prior to the start of the study. Due to the young age of
the participants with ASD and peers, the children in this
study did not participate in a formal assent process;
instead, if participants appeared happy and willing to
engage, this was considered implied assent. Each partici-
pant has been given a pseudonym to protect their privacy.

Research Design

This study used a single-case, multiple-probe design
across participant dyads (Gast & Ledford, 2014), with
each dyad including one child with ASD and one peer
with typical development. Two cohorts, each containing
three dyads, participated in the study. The dyads included
in each cohort and the order in which they entered the
study were decided based on the schedule and availability

of the children. A minimum of five probes were conducted
per dyad during the baseline phase to establish typical per-
formance (Kratochwill et al., 2013). When three consecu-
tive data points showed a stable or decreasing baseline for
Dyad A, intervention was initiated for that dyad, whereas
Dyads B and C remained in baseline. When Dyad A dem-
onstrated an intervention effect (i.e., when visual inspec-
tion revealed an increase in performance above the highest
baseline data point across at least two consecutive probe
sessions), Dyad B entered the intervention phase, whereas
Dyad C remained in baseline. When Dyad B demon-
strated an intervention effect, Dyad C entered the inter-
vention phase. This pattern was then repeated for Cohort
2, with one exception: Intervention was initiated for Dyad
E before a stable or decreasing baseline across three
probes was achieved in order to be able to complete the
study before the end of the school year.

Participants and Setting

Recruitment and Inclusion Criteria

Participants were recruited from two elementary
schools in Pennsylvania. Classroom teachers who worked
directly with students with ASD or typical development
were asked to provide information about the study to
families they believed would be interested. After reviewing
information about the study and expressing questions or
concerns, the parents of six children with ASD and six
children with typical development provided consent for
their children to participate.

Children were eligible to participate in this study if
they (a) were between the ages of 4 and 9 years, (b) came
from a family who spoke English within the home, (c)
demonstrated motor skills that were adequate for playing
with common toys and operating a touch screen tablet,
and (d) possessed vision and hearing abilities (corrected or
uncorrected) that were adequate for interacting with peers
at a conversational level and viewing a 9.8- X 6.8-in. tab-
let. In addition to meeting the above criteria, participants
with ASD (a) had a diagnosis of ASD, (b) demonstrated
symbolic communication skills, (c) had speech that was
inadequate to meet their communication needs during
play interactions (i.e., participants were described by their
teachers as having difficulty participating in daily interac-
tions or peer play interactions when relying on speech
alone), (d) were able to play safely with peers, and (e)
were able to use familiar objects functionally. Participants
with typical development (a) had no identified disability
and (b) were close in age (within 2 years) of their peer
partner with ASD. Teacher report was used to verify age;
household language; motor, vision, and hearing status;
ability to interact safely with peers; disability status of
peers; and functional use of objects. Classroom observa-
tion of peer interactions and functional use of objects
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supplemented teacher report. ASD diagnosis was deter-
mined based on teacher report, as this research team did
not have access to participant educational records. In
addition to teacher report, the Childhood Autism Rating
Scale (CARS; Schopler et al., 1988) was administered by
the first author, who was previously trained in the use of
this protocol, to determine ASD severity. To determine
the language abilities of participants with ASD, teachers
(a) verified that each participant demonstrated some use
of symbolic communication and (b) completed the vocab-
ulary checklist portion of the MacArthur-Bates Commu-
nicative Development Inventories (MCDI; Fenson et al.,
2007) Words and Sentences form. Additionally, the first
author or a trained research assistant (a licensed speech-
language pathologist) administered the Peabody Picture
Vocabulary Test-Fourth Edition (PPVT-4; Dunn &
Dunn, 2004) to each participant with ASD to assess recep-
tive vocabulary.

Participants With ASD

Six children with ASD, three girls and three boys,
participated in this study (see Table 1). The mean age of
these participants at the start of the study was 6;8 (years;
months; range: 6;0-9;2). Two participants received CARS
scores placing them in the mild-to-moderate range for
ASD severity, and four participants received scores plac-
ing them in the severe range. All six demonstrated impair-
ments in receptive vocabulary, receiving PPVT-4 scores
that placed them below the 20th percentile. All partici-
pants with ASD were described by their teachers as hav-
ing speech that was inadequate to meet their communica-
tion needs. Brian and Caleb both produced predominantly
single words and word approximations and were reported
to do so infrequently or primarily when prompted. Daniel
and Felicity were also reported to produce primarily single
words as well as occasional short phrases. Both were
reported to use speech infrequently, particularly in social
contexts, and to rely heavily on scripted speech. Ava and
Emma were both reported to use phrases and sentences

Table 1. Participant characteristics.

on a regular basis. However, use of speech was reported
to be substantially reduced within social contexts, includ-
ing play. Caleb was the only participant reported to use
AAC to support expression. He used a communication
notebook containing photographs of items and activities,
which he used primarily for the purpose of requesting. On
the MCDI, three participants (Brian, Caleb, and Daniel)
received scores placing them in the “first words” stage of
development according to benchmarks laid out by Tager-
Flusberg et al. (2009), one participant (Felicity) received a
score placing her in the “word combinations” stage, and
two participants (Ava and Emma) received scores that
exceeded the benchmarks for beginning communicators.

Peer Participants

Peer participants included five girls and one boy, with
a mean age of 6;4 (range: 5;5-7;0). Five of the peers
(Audrey, Brianna, Daisy, Evie, and Farrah) were class-
mates of the child with ASD with whom they were paired
and were nominated because of shared interests and/or
existing positive rapport with their classmate with ASD.
One peer (Connor) attended the same school as his dyad
partner (Caleb), but the two were not classmates. Connor
was nominated as a peer for Caleb due to similar interests.

Setting

The study took place in two elementary schools in
Pennsylvania. Sessions were conducted in quiet, private
spaces. Participants sat next to each other at a child-sized
table with the researcher or trained research assistant
seated behind them in order to manage the toys and/or
provide instruction, depending on the phase of the study.

Materials

Toys

Prior to the start of the study, the researcher chose a
selection of toys that fit the following criteria: (a) They were
developmentally appropriate for beginning communicators,

Age and MCDI Words and Peer, age, and

Name gender CARS/severity PPVT-4 (Form A)? Sentences® gender
Ava 6;0/F 31/mild-to-mod 81/10.0 680 Audrey/6;0/F
Brian 6;6/M 48.5/severe 68/2.0 233 Brianna/7;0/F
Caleb 9;2/M 39/severe 20/< 0.1 61 Connor/7;0/M
Daniel 6;8/M 39.5/severe 79/8.0 304 Daisy/7;0/F
Emma 6;4/F 36.5/mild-to-mod 87/19.0 680 Evie/5;5/F
Felicity 6;1/F 45.5/severe 65/1.0 469 Farrah/6;1/F

Note. Ages are in years;months. MCDI scores are based on the vocabulary checklist portion of the inventory. CARS = Childhood Autism
Rating Scale; PPVT-4 = Peabody Picture Vocabulary Test—Fourth Edition; MCDI = MacArthur—Bates Communicative Development Invento-

ries; F = female; mod = moderate; M = male.

aStandard score/percentile. "Number of words produced out of a total of 680.
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Figure 1. Example of a video visual scene display (VSD) created using the GoVisual' application on an Apple iPad? used with the food toy
set. In this example, participants push the green button at the top left of the tablet’s screen to watch a video of models stirring and flipping
bacon. At the end of the video, a VSD with hot spots programmed to produce the words “flip” and “uh oh” when touched (shown here as

yellow shaded regions) automatically appears.

(b) they afforded opportunities for functional and/or pretend
play, and (c) they could be used safely by children at all
developmental levels (see the Appendix for descriptions of
the chosen toys). Teachers and/or parents of each participant
were then asked to identify which of the toy sets were most
likely to be engaging, and toys were assigned to each dyad
after considering the preferences of both participants within
that dyad. Each dyad used one set of toys during the base-
line, intervention, and maintenance phases and a second set
of toys during the generalization phase. During baseline,
intervention, and maintenance, Dyads A, E, and F used toy
pets; Dyads C and D used play food; and Dyad B used toy
cars. During generalization, Dyads A, B, E, and F used play
food, and Dyads C and D used cars.

Printed Photographs

During the baseline phase, participants used printed
photographs to select specific play actions related to their
toy set (e.g., flipping bacon). Photographs of play actions
were created by capturing a screenshot of the first frame
from the video VSD for that action. Screenshots were
printed (2.25 x 4 in.) and laminated. Five photographs
were created for each toy set, representing five different
play activities with the toys.

!GoVisual™ is available from Attainment Company, 504 Commerce
Parkway, Verona, WI 53593, USA. http://www.attainmentcompany.
com/govisual.

The iPad is available from Apple Inc., 1 Apple Park Way, Cupertino,
CA 95014, USA. http://www.apple.com/ipad/.

Video VSDs

Video VSDs were created and presented within the
GoVisual (Attainment Company; http:/www.attainmentcompany.
com/govisual) app on an Apple iPad Air (Apple Inc.; http:/
www.apple.com/ipad/). For each toy set, five video VSDs were
created. Each video VSD consisted of one video (in
which research assistants modeled a play action) and
one VSD with two hot spots to support communication
(for a total of five play actions and 10 related hot spots
per toy). Consistent with recommendations for support-
ing friendship between children with typical develop-
ment and children with ASD, each play action was
designed to include an important role for both partici-
pants (Finke, 2016). Play actions were also designed to
include no more than two simple steps in sequence (e.g.,
“pour a drink, then spill it”). Each play action was
video-recorded using an iPad and edited to eliminate
extraneous activity if necessary. Videos were each less
than 1 min in length. The completed videos were
imported directly into GoVisual, where hot spots were
then added to support communication. Hot spots were
programmed to produce a single word, sound effect, or
short phrase that was related to the action and appro-
priate for beginning communicators (i.e., concepts fell
within one of the categories on the MCDI Words and
Gestures form or were likely to be salient within the
play context; Fenson et al., 2007). Out of the 10 hot
spots per toy, three to five were nouns; three to five
were action words; and three to five were sound effects,
comments, or social words. Figure 1 provides an
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example of a video VSD, and the Appendix summarizes
the toys, play actions, and hot spots provided for each
set of toys used in the study.

Procedure

All sessions were conducted by the first author, a
doctoral student in communication sciences and disorders,
or a trained research assistant, a speech-language patholo-
gist with extensive experience working with children with
ASD. The first author conducted sessions for Dyads B, C,
E, and F. The first author also conducted the initial ses-
sions for Dyads A and D, after which the research assis-
tant took over and completed the probes and intervention
for these dyads. This allowed the researchers to better
accommodate the schedules of the participants with ASD
and the peers during the school day. Each dyad was seen
1-3 times per week, as scheduling permitted. The study
consisted of four phases: baseline, intervention, generaliza-
tion, and maintenance.

Probe Procedure

Each visit in the baseline, intervention, generaliza-
tion, and maintenance phases began with a probe in order
to measure the communication skills of the participant
with ASD.

Baseline probes. Probes lasted approximately 10 min
each. Participants were seated next to each other at a
table, with the researcher positioned behind them. Five
printed photographs, each depicting a play action (see
the description above), were placed on the table in front
of the participants. Participants were told that they
would be taking turns choosing play actions and then
playing together. The researcher assigned the first turn to
the peer (e.g., “First, it’s Audrey’s turn to choose”) and,
if necessary, provided least-to-most prompting (pause,
gesture, model) to help the peer choose a photograph
depicting a play activity (e.g., “stir and flip the bacon”).
After a selection was made, the researcher placed the
toys corresponding to that activity on the table within
reach of both children and then waited for 10-15 s to
allow the children a chance to play together. The
researcher did not interact with the children or prompt
them in any way during this time. After 10-15 s, the
researcher ended the turn by removing the toys and
assigned the next turn to the participant with ASD. This
pattern was then repeated for a total of 20 turns (10 for
the peer and 10 for the participant with ASD). Non-
specific feedback was provided at least once per probe
(e.g., “Great job playing together™).

Intervention probes. During the intervention phase,
all probe procedures were identical to baseline, except that
the iPad with video VSDs was provided instead of the
printed photographs. The participants viewed a home

screen that contained five thumbnails, each corresponding
to the first frame of a video VSD. These thumbnails were
identical to the printed photographs used for selecting
play activities in baseline. When a thumbnail was selected,
the corresponding video played, demonstrating a specific
play action, and then paused, revealing a VSD with hot
spots related to that action. Once the video paused, the
researcher provided the appropriate toys and waited for
10-15 s while the participants had a chance to play
together. Video VSDs remained available during the 10-
to 15-s interval, and participants were free to interact with
them by selecting hot spots or replaying the video as they
wished.

Generalization probes. Each dyad also completed
one generalization probe during the baseline phase and
two generalization probes during the intervention phase
with the exception of Dyad F, which was only able to
complete one generalization probe during the intervention
phase before the school year ended. Generalization probes
during baseline and intervention phases followed the same
procedures as the baseline and intervention probes, respec-
tively. During generalization probes, each dyad used a
new set of toys that included no props, actions, or hot
spots that overlapped with their primary toy set. Partici-
pants had never viewed the photographs or video VSDs
for their generalization toys prior to the generalization
probes.

Maintenance probes. Dyads A, B, and D each com-
pleted one maintenance probe, conducted 1 week after the
last intervention probe. In the case of Dyad C, a mainte-
nance probe was conducted 12 days after the last interven-
tion probe due to scheduling conflicts. Dyads E and F did
not complete the intervention before the end of the school
year and were therefore unable to complete a maintenance
probe. In all maintenance probes, procedures were identi-
cal to those in the intervention probes.

Instructional Procedure

When a dyad entered the intervention phase, each
participant first received two individual instruction ses-
sions to introduce the app, the play skills, and the hot
spots for their target toy set. Once both participants
within a dyad had each completed their individual instruc-
tion sessions, the participants within that dyad received
instruction together for the remainder of the study (dyad
instruction sessions). For each dyad, the first intervention
probe was conducted during the visit immediately follow-
ing the first dyad instruction session. Then, throughout
the remainder of the intervention phase, each visit
included a probe followed by dyad instruction.

Individual instruction sessions. Individual instruction
sessions were conducted in order to introduce the partici-
pants to the app, the play skills, and the hot spots that
would be used throughout the intervention phase of the
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study. These sessions were intended to ensure that each
participant could operate the app (including activating the
hot spots) and imitate the video models of the play behav-
iors before being shown how to apply these skills within
the context of a peer play interaction. The sessions
followed the same turn-taking format as the probes,
except that participants interacted with the researcher
rather than their peer partner. In the first session, partici-
pants were taught to take turns selecting video VSDs and
performing the action depicted within each video. No hot
spots were available during this phase. In the second ses-
sion, participants were taught to both complete the play
action in the video and communicate by selecting at least
one of the available hot spots. Least-to-most prompting
(expectant delay, gesture, model) was used throughout the
individual sessions to support participants in selecting play
activities, imitating the videos, and using the hot spots as
needed. Each participant was required to complete both
phases of the individual training before starting dyad
instruction.

Dyad instruction sessions. During dyad instruction,
the two children took turns selecting and activating the
video VSDs following the same format as the probe and
individual instruction sessions. The researcher provided
least-to-most prompting, if needed, to ensure that (a) the
participant whose turn it was used at least one hot spot,
(b) the participant whose turn it was completed one part
of the play action (e.g., “pouring a drink”), and (c) the
other participant completed the second part of the play
action (e.g., “spilling the drink”). Practice continued for
a total of 20 turns, with turns alternating between the
peer and the participant with ASD. Dyad instruction
continued throughout the intervention phase, with the
exception of Dyad F for which instruction was discontin-
ued after the second intervention probe for reasons
related to scheduling. Dyads B and D received instruc-
tion directly following each probe. Dyads A, C, E, and F
received instruction during a separate visit due to time
constraints. Instruction sessions lasted between 10 and
20 min each.

Procedural Reliability

To determine procedural reliability for the probes, a
graduate student watched videos of the probes and com-
pared the researcher’s performance with the predetermined
checklist of steps. A minimum of 25% of all baseline,
intervention, and generalization probes for each dyad and
a minimum of 25% of all maintenance probes were ran-
domly selected to be coded. Procedural reliability was cal-
culated by dividing the number of steps completed cor-
rectly by the total number of steps on the checklist and
multiplying by 100 to determine a percentage (Gast &
Ledford, 2014). Mean procedural reliability for the probe
sessions was 97.8% (range: 88%—100%).

Intervention Integrity

The same graduate student who coded reliability for
the probe sessions watched videos of the individual and
dyad training sessions and compared the researcher’s per-
formance against procedural checklists to determine inter-
vention integrity. A minimum of 25% of the training ses-
sions were randomly selected to be coded (Schlosser,
2002). Intervention integrity was calculated by dividing
the number of steps completed correctly by the total num-
ber of steps on the checklist and multiplying by 100 to
determine a percentage (Gast & Ledford, 2014). Interven-
tion integrity for the training sessions was 99.2% (range:
95%-100%) across all participants and dyads.

Dependent Measures and Data Analysis

All probe sessions were videotaped for later coding.
The dependent variable in this study was the number of
turns (out of the 10 turns in which the participant with
ASD was given the opportunity to select the toys) in
which the participant with ASD demonstrated at least
one symbolic communication act. Symbolic communica-
tion acts included use of a spoken word or intelligible
word approximation, a manual sign, a conventional ges-
ture, or activation of a hot spot on the iPad. Communi-
cation acts had to be related to conventional use of the
toy and directed toward the peer. Communication acts
were considered to be directed toward the peer if, within
3 s of the act, the participant (a) looked at the peer or
(b) attended to the peer’s play action, a shared play
action, or jointly attended with the peer to the tablet or
photographs.

Coding was completed by two undergraduate stu-
dents in communication sciences and disorders, both of
whom were blind to the study’s goals and the treatment
condition. Each student was individually trained using
videos of mock probe sessions specifically created by the
researcher for training purposes. Students were trained
until interobserver agreement with the researcher was
100%.

Interobserver Agreement

To determine interobserver agreement for the depen-
dent variable, a third undergraduate student who was
blind to the study’s goals and phase coded at least 20% of
baseline and intervention probes, selected at random, for
each dyad. This coder was trained as described previously.
Interobserver agreement was calculated by dividing the
number of agreements by the number of agreements plus
disagreements and multiplying by 100. Mean interobserver
agreement for the dependent variable across dyads was
82% (range: 10%-100%). Mean interobserver agreement
during the baseline phase across all dyads was 83% (range:
10%-100%), and mean interobserver agreement during the
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intervention phase across all dyads was 82% (range: 60%—
100%). In the case of discrepancies, the scores obtained by
the primary coder were used.

Data Analysis

Data were graphed for each participant with ASD,
and visual analysis was used to examine the data with
respect to level, trend, variability, overlap, and immediacy
of effect (Gast & Ledford, 2014; Kratochwill et al., 2013).
To determine effect size, Tau-U was calculated using a
free Tau-U online calculator (Vannest et al., 2011). A
Tau-U score of .2 indicates a small effect size; .2-.6, a
moderate effect size; .6-.8, a large effect size; and above
.8, a large to very large effect size (Vannest & Ninci,
2015). In addition to Tau-U, gain scores were calculated
to determine the magnitude of the effect. Gain scores were
calculated by subtracting the average number of turns
with symbolic communication in the baseline phase from
the average number of turns with symbolic communica-
tion in the intervention phase for each participant with
ASD.

Social Validity

To determine the social acceptability of the interven-
tion, the teachers of the participants with ASD were asked
to share their impressions of the intervention by completing
a modified version of the Treatment Acceptability Rating
Form-Revised (TARF-R; Reimers et al., 1992). The form
included 12 items in a Likert-type format that addressed
stakeholders’ perceptions of the intervention. While the
teachers did not typically attend the study sessions, they
were invited to observe a probe session during the interven-
tion phase in order to be able to share feedback on the
intervention. Only teachers who were present for an inter-
vention probe completed the form. This included three out
of the four teachers who together taught five out of the six
participants with ASD. Felicity’s teacher was unable to
attend any of the study sessions and, therefore, did not pro-
vide feedback on the intervention.

Results
Symbolic Communication

Results for Dyads A, B, and C (Ava, Brian, and
Caleb) can be found in Figure 2, and results for Dyads D,
E, and F (Daniel, Emma, and Felicity) can be found in
Figure 3. Overall, the results show an increase in the num-
ber turns in which the participant with ASD demonstrated
at least one symbolic communication act for all six partic-
ipants with ASD following introduction of the video VSD
intervention, with Tau-U values indicating large to very
large effect sizes.

Ava, Brian, and Caleb

During the baseline phase, Ava, Brian, and Caleb
all demonstrated low or floor-level performance with
steady or decreasing trends and minimal variability. This
was followed by an immediate increase in turns with sym-
bolic communication upon introduction of the interven-
tion for all three participants. Increases were maintained
throughout the intervention phase with minimal overlap
between baseline and intervention data for all three partic-
ipants, although both Ava and Brian demonstrated vari-
ability in performance throughout the intervention phase,
and neither participant demonstrated a consistent increas-
ing trend in performance. The variability observed in their
performance during the intervention phase may have been
impacted by intrinsic variables related to the participant
with ASD (e.g., health, mood, motivation) as well as vari-
ables related to the peers. Caleb’s performance during
intervention was less variable, but his gains overall were
more modest as compared with gains made by Ava and
Brian. Overall, visual analysis of the data with respect to
level, trend, variability, overlap, and immediacy of the
effect indicates that the intervention had an effect at three
different points in time (i.e., across the three dyads); this
suggests a functional relation between the number of turns
with symbolic communication for the participants with
ASD and the video VSD intervention. Ava, Brian, and
Caleb received gain scores of +4.6, +4, and +1.5 turns
with symbolic communication, respectively. Effect sizes,
calculated using Tau-U, were large or very large for all
three participants (i.e., .9 for Ava, 1.0 for Brian, and .8
for Caleb).

The generalization results for these participants were
mixed. Brian demonstrated an increase in turns with sym-
bolic communication, from 0 out of 10 turns in the gener-
alization probes during the baseline phase to an average
of 2 out of 10 turns for the probes in the intervention
phase with the novel toy set. Caleb also demonstrated an
increase from 1 out of 10 turns in the generalization
probes at baseline to an average of 1.5 out of 10 turns
during intervention with the new toys; however, it should
be noted that his performance in the second generalization
probe during the maintenance phase fell below his perfor-
mance during baseline. Ava’s performance did not change
across the generalization probes from baseline to interven-
tion; she demonstrated symbolic communication during 3
out of 10 turns in the probes at baseline and in interven-
tion with the novel toys.

During the maintenance probes, all three partici-
pants demonstrated a decrease in the number of turns
with symbolic communication as compared with their
average performance during the intervention phase. It is
possible that this reflected the lack of ongoing interven-
tion, boredom with the toys, or distraction due to the
approaching end of the school year. In spite of this,
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Figure 2. Number of turns in which participants with autism spectrum disorder demonstrated a symbolic communicative act for Ava, Brian,

and Caleb.

however, performance for all three participants during
the maintenance probes remained above the average per-
formance during the baseline phase.

Daniel, Emma, and Felicity

During the baseline phase, Daniel and Felicity
both demonstrated floor-level performance with no vari-
ability. This was followed by an immediate increase in
level of the data upon introduction of the intervention.

Performance remained consistently above baseline le-
vels for both participants throughout the intervention
phase with no overlap between baseline and interven-
tion data. However, there was some variability in the
data for both participants. Daniel demonstrated a large
initial increase followed by a slight decreasing trend, in
turn followed by a rebound in turn-taking. Felicity
demonstrated an initial increasing trend across the first
three intervention probes, followed by a decrease
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Figure 3. Number of turns in which participants with autism spectrum disorder demonstrated a symbolic communicative act for Daniel,

Emma, and Felicity.

during her last two intervention probes. It is possible
that these decreases reflected boredom with the toys or
procedures as the study progressed. Additionally, the
decreases observed for Felicity may have been related
to the fact that instruction sessions were discontinued
for that dyad after the second intervention probe due
to scheduling conflicts. Overall, visual analysis of the
data for Daniel and Felicity with respect to level,
trend, variability, overlap, and immediacy of effect

indicates that the intervention had an effect for both of
these participants.

In contrast, the baseline data for Emma demon-
strated variability that made it difficult to determine per-
formance levels clearly. As a result, it was difficult to
establish a clear effect of the intervention on Emma’s sym-
bolic communication. Since an intervention effect was not
clearly established across all three participants in this leg,
a functional relation between the number of turns with
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symbolic communication for the participants with ASD
(the dependent variable) and the video VSD intervention
(the independent variable) could not be established for this
leg of the study. Upon introduction of the intervention,
Emma showed an immediate increase in level; however,
there was a decreasing trend throughout the next three
intervention sessions, followed by a return to initial inter-
vention levels of performance. Unlike the other partici-
pants with ASD, Emma demonstrated some overlap
between baseline and intervention data. Although the data
for Emma did not clearly indicate an intervention effect, it
is notable that her average performance increased follow-
ing introduction of the intervention and that four out of
five intervention probes exceeded baseline.

Daniel, Emma, and Felicity all demonstrated posi-
tive gain scores. Daniel and Felicity received gain scores
of +3.3 and +1.8 turns with symbolic communication,
respectively. Emma received a gain score of +3.3 turns;
however, increases for Emma should be interpreted with
caution due to unstable baseline data that make it difficult
to determine her typical performance prior to the intro-
duction of the intervention. Effect sizes, calculated using
Tau-U, were very large for all three participants (i.e., 1.0
for Daniel, .9 for Emma, and 1.0 for Felicity).

All three participants demonstrated gains during the
generalization probes in intervention relative to the gener-
alization probes in baseline. Daniel demonstrated an
increase from 0 in the baseline phase to an average of 3.5
out of 10 turns with symbolic communication in the inter-
vention phase, Emma demonstrated a modest increase

from 5 out of 10 turns in baseline to an average of 6.5 out
of 10 turns with symbolic communication during interven-
tion, and Felicity demonstrated an increase from 0 out of
10 turns in baseline to 2 out of 10 turns in intervention.
Daniel was the only one of these three participants
to complete a maintenance probe. He did not maintain
the level of performance achieved during the intervention
phase, demonstrating symbolic communication during 3
out of 10 turns in his maintenance probe as compared
with an average of 3.3 out of 10 turns during intervention.
However, his performance during the maintenance probe
remained above his average performance during baseline.

Social Validity

Social validity data are provided in Table 2. Overall
impressions of the intervention and the app were positive.
Of the three teachers (representing five participants with
ASD) who completed the TARF-R, all three rated the
intervention acceptable, indicated that they were confident
that the intervention was effective, and stated that they
would be willing to encourage their student to use the
technology in the future. While the teachers indicated that
discomfort or undesirable side effects due to the interven-
tion were unlikely, one teacher, who taught both Ava and
Emma, reported that the length of the intervention was
potentially problematic. This may have been due in part
to a long baseline phase for Emma and her peer and to
the fact that Emma did not demonstrate clear gains as a
result of this intervention.

Table 2. Teacher responses to questions on the Treatment Acceptability Rating Form—Revised.

Rating

Question Teacher 1 Teacher 2 Teacher 3

How acceptable did you find the video technology intervention for play and communication 5 4 5
skills?

To what extent would you encourage your child/student to use this video technology during 5 5 4
play in the future?

To what extent do you think there might have been disadvantages to using this technology 1 2 3
during play?

How confident are you that the video technology intervention was 5 5 4
effective for your child/student?

How likely is this technology to make permanent improvements in your child/student’s 5 5 3
communication and play skills?

How much do you like the video technology intervention used in this study? 5 5 3

To what extent did you notice undesirable side effects from this intervention? 1 1 2

How much discomfort did your child/student experience during this intervention? 1 1 1

How willing would you be to change your child/student’s routines to incorporate this 5 5 3
technology in the future?

How well will using this technology fit into your child/student’s existing play opportunities 4 4 3
with peers?

How effective was the intervention in teaching your child/student communication and 4 4 3
play skills?

How well did the goal of the intervention fit with your goals for your child/student? 4 4 4

Note. Ratings are on a scale of 1 (not at all/none/unlikely) to 5 (very/many/very much).
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Discussion

Effect of the Video VSD Intervention on
Communication and Play

Results suggest that this intervention package (in-
cluding introduction of video VSD technology and
instruction in its use) may be effective in increasing the
number of turns in which children with ASD demonstrate
symbolic communication with peers without disabilities.
All six participants with ASD demonstrated gains in per-
formance following introduction of the intervention, with
large or very large effect sizes. These gains were demon-
strated despite the challenging nature of the task; partici-
pants with ASD were learning to communicate during
play interactions (which may present challenges for many
children with ASD) with peers who not only provided lit-
tle scaffolding but also may themselves have still been
developing cooperative play skills. Furthermore, all of the
participants who received CARS scores in the severe range
for ASD made gains, indicating that the intervention may
be effective even for participants who would have been
expected to have the most difficulty with communication
during peer play interactions. These results are consistent
with those of prior studies that found gains following the
introduction of video VSDs to support communication for
young children with ASD during interactions with adults
(Caron et al., 2018, 2019; Chapin et al., 2021) and peers
(Laubscher et al., 2019). This study adds to the evidence
that video VSDs may be an effective support for commu-
nication during social interactions for children with ASD,
even within a challenging social context such as play.

One participant (Emma) made gains following intro-
duction of the intervention, but the benefits of the inter-
vention were not as clear for her as they were for some of
the other participants due to variable performance during
both baseline and intervention phases and some overlap
between her baseline and intervention data. It is interest-
ing to note that Emma demonstrated stronger language
and communication skills than the other participants and
higher baseline levels of performance than the other par-
ticipants generally. She already demonstrated some of the
skills targeted in the intervention. It is possible that she
may have benefited more from an intervention targeting
more advanced social skills rather than the current inter-
vention, which provided access to basic language concepts
to support communication.

Several elements of the intervention may have con-
tributed to the observed gains across participants. Video
VSDs included a video component that may have helped
provide context for the communicative interaction (Light
et al., 2019). The videos also paused at predetermined
moments to reveal a VSD with hot spots for communica-
tion (Light et al., 2019). For children with ASD who have

difficulty initiating or responding to peers during social
interactions such as play, the automatic appearance of the
VSD with hot spots may have helped by providing a
prompt to communicate at an appropriate moment. The
automatic appearance of the preprogrammed hot spots
may have further supported communication by providing
easy access to relevant vocabulary as well as access to
speech output for children with limited speech. Unlike
many traditional AAC displays that present vocabulary in
rows and columns, the VSDs included hot spots embedded
within a meaningful scene, providing context and eliminat-
ing the need to navigate through vocabulary options
(Light et al., 2019). Additionally, instruction included
evidence-based strategies such as systematic prompting
and positive feedback (Jung & Sainato, 2013) to teach use
of the technology and application of communication skills
during interactions.

Efficiency of the Intervention

Increases in participant performance were observed
immediately for all participants, following only a short
individual training to introduce the app and one 15- to
20-min intervention session with the peer. However, none
of the participants demonstrated symbolic communication
during all 10 turns in any of the probes. There are several
potential explanations for this. It is possible that addi-
tional instruction was required for participants to reach
mastery. Unfortunately, long-term instruction was not
possible within the time constraints of this study due to
the end of the school year. It is also possible that partici-
pants grew bored of the toys over the course of the study,
potentially contributing to a decrease in performance fol-
lowing an initial increase. Only one set of toys was used
per dyad to ensure that conditions remained the same
across all probes. However, boredom may have contrib-
uted to the overall lack of engagement as time went on.
In some cases, peers may have grown bored before the
participants with ASD. For instance, Caleb demonstrated
strong interest in the toys and video VSDs throughout the
intervention phase, but his peer partner demonstrated
inconsistent engagement, and this may have impacted
Caleb’s motivation to communicate and interact.

Clinical Implications

All of the teachers who completed the TARF-R
reported favorable views of the intervention overall, sug-
gesting potential for positive uptake in the classroom.
Given the importance of peer play interactions during
childhood and increasing recognition of the need for inclu-
sive educational opportunities, it is encouraging that this
intervention successfully provided communication support
for the participants with ASD using a platform that also
offered support for the peers; that is, the video VSDs
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provided support for both participants simultaneously to
help them play together and communicate with one
another (Therrien & Light, 2018). The intervention treated
both children as equals, rather than placing the peer in a
helper role (Therrien & Light, 2018). Although this inter-
vention provided a platform that was designed to support
both participants to interact as equals, it should be noted
that data were not collected on peer communication, and
it is not possible to determine based on these results
whether peer communication was impacted by the
intervention.

The encouraging generalization data in this study
are consistent with previous studies in which participants
generalized gains made following the introduction of video
VSDs to novel communication partners or activities (e.g.,
Babb et al., 2019; Babb, Jung, et al., 2021; Babb,
McNaughton, et al., 2021; Chapin et al., 2021). These
results suggest that children may be able to use the video
VSD app to support communication during a variety of
activities given initial instruction within only one activity.
It would be relatively easy for classroom teachers and
other professionals to create a library of video VSDs for a
range of play activities that can then be used to offer chil-
dren some choice and variety in their play without requir-
ing additional instruction. This may help address the con-
cern expressed by one teacher regarding the length of the
intervention in this study; even if students require more
initial support, this time investment may translate to
improvements across a variety of activities. Because
instruction sessions can be conducted in a relatively short
amount of time, booster sessions could be provided if
needed to support maintenance.

It is interesting to note that only one of the partici-
pants with ASD used AAC to support communication
prior to the start of the study despite the fact that all par-
ticipants with ASD had limited speech. This underscores
the potential need to improve access to and awareness of
AAC options to ensure that all children who may benefit
from AAC are provided with appropriate supports.

Limitations and Future Research Directions

Although this study provides preliminary evidence
that a video VSD intervention may support communica-
tion for children with ASD and limited speech during
interactions with peers, several limitations must be
acknowledged. The independent variable in this study was
an intervention package consisting of AAC technology
and instruction. It is not possible to determine the poten-
tial contribution of each component of the independent
variable (the technology and the instruction) to the
observed gains. Future research might aim to address this
limitation; for instance, it would be interesting to explore
the impact of adding AAC alone (in the absence of

additional instruction) on communication during peer
interactions, including those that occur in the context of
play.

This study is also limited in that it did not measure
peer behavior. Previous studies investigating the impact of
VSDs or video VSDs on interactions between individuals
with ASD and peers have found that the introduction of
VSD or video VSD technology had a positive impact on
the frequency of communication of the peers as well as
the participants with ASD (Babb, McNaughton, et al.,
2021; Therrien & Light, 2018). However, these studies
were not conducted within a play context. Future research
would help determine the potential impact of the interven-
tion on the communication of the peers, as well as any
potential influence of peer performance on that of the par-
ticipants with ASD.

Probe and instruction sessions were conducted out-
side of the classroom, and an adult helped facilitate turn-
taking and manage the toys. Additionally, although this
study examined generalization to new toys, it did not con-
sider generalization to naturalistic play contexts. Future
research should explore the feasibility of the current inter-
vention within a classroom environment where instructor
availability might be limited and play interactions may be
more likely to be open ended and child driven than adult
facilitated.

There was a short gap between the last baseline
probe and the first intervention probe for Dyad F due to
scheduling conflicts. This gap represents approximately
2 weeks of time during which performance was not mea-
sured. It is not possible to rule out changes in perfor-
mance that may have occurred during this time as a result
of factors unrelated to the independent variable; however,
such changes are wunlikely given that performance
remained consistently at floor levels throughout the 4-
week baseline phase for this dyad. Additionally, due to
the end of the school year, instruction was discontinued
for Dyad F following the second intervention probe;
results for this dyad should be interpreted with caution
due to the limited instruction provided. The lack of main-
tenance data for Dyads E and F is also a limitation.

Although interobserver agreement for the study
overall and for each phase of the study individually was
above 80%, there was one session from each phase in
which agreement was lower. It is hypothesized that this
was due to coder error. Follow-up training for the coder
may have helped address these errors, but unfortunately,
it was not possible to provide additional training due to a
lack of coder availability. Despite the lower values for
these two sessions, average interobserver agreement re-
mained within an acceptable range, with high scores for
most other sessions.

Finally, a major limitation of this study was a
lack of input from the direct consumers (the children
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with ASD and the peers) regarding the intervention.
While the intention was to elicit information about
their preferences using a forced-choice task following
the completion of the study, this was not possible due
to scheduling conflicts and the end of the school year.
Moreover, while input regarding the intervention was
sought from the teachers of the participants with ASD,
the teacher for one participant (Felicity) did not pro-
vide input.

Conclusions

The results of this study provide preliminary evi-
dence that an intervention package consisting of video
AAC technology and instruction can increase the number
of turns in which children with ASD demonstrate sym-
bolic communication with their peers without disabilities.
This technology holds promise for enhancing play interac-
tions between children with ASD and their peers in inclu-
sive classroom environments. Additional research is
needed to identify critical elements of the intervention
package, to determine the optimal amount of instruction,
and to extend the intervention to more naturalistic
contexts.
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Appendix

Toys, Play Actions, and Hot Spots

Toy Props Play actions® Hot spots
Food Orange, cutting board, knife Hold/cut orange Orange, cut
Frying pan, bacon, spatula Stir/flip bacon Flip, uh oh
Pitcher, cup Pour/spill drink Spill, oops
Toaster, toast Toast in toaster/pop toast Toast, pop
Plates, waffles Share/eat waffles Waffle, yum
Pets Dog, scissors, razor Trim/shave dog Cut, buzz
Dog, soap, sponge Squeeze soap/wash dog Soap, wash
Dog, bowl, treats Food in bowl/make dog eat Treats, crunch crunch
Dog Walk/pat dog Pat, good boy
Dog, brush Brush dog/brush dog Brush, dog
Cars Garage, car Drive car/pump gas Car, gas
Garage, car Raise lift/park car Up, park
Garage, car Open gate/exit garage Open, go
Two cars Drive/crash cars Drive, crash
Garage, car Enter car wash/drive through Carwash, clean

®Role 1/Role 2.
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