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ABSTRACT: Impairment in social interaction is a defining characteristic of individuals diagnosed
with autism spectrum disorder (ASD). This can be especially challenging for adolescents as
demands of social interaction increase in difficulty. Despite the need for effective social skills
instruction, there are few empirically validated procedures for teaching social skills to adolescents
with ASD. The present investigation evaluated the effects of a social skills training package cen-
tered around video-based group instruction (VGI) on the acquisition of complex social skills by 4
adolescents with ASD. A multiple probe across behaviors design demonstrated the effectiveness of
the 3-month training package for teaching new social skills. The results suggest VGI can be an
effective and efficient approachfor teaching complex social behavior to adolescentswith ASD.

eficits in social skills are a core
characteristic of autism spec-
trum disorder (ASD) and can
negatively affect relationships,
academics, employment op-

porturuties, independence, and mental health
(Bellini, Peters, Benner, & Hopf, 2007). These
deficits can be especially difficult for adolescents
with ASD because social demands in high school
require frequent complex social interactions with

a variety of social partners across numerous con-
texts (Locke, Ishijima, Kasari, & London, 2010).
Although social skills training can promote social
functioning during adolescence and into adult-
hood, very few social skills treatments have been
identified for this age group (Reichow & Volk-
mar, 2010). After conducting a rigorous review
of social skills treatment research, Reichow and
Volkmar identified only three high-quality exper-
imental studies published between 2001 and
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2008 targeting social skills treatments for
individuals with ASD above 13 years of age. The
complexity of social skills required for adolescent
interactions combined with relatively few empiri-
cal studies documenting effective interventions
for adolescents with ASD suggest a need for inter-
ventions that lead to the acquisition or improve-
ment of complex social behavior for this group.

COMPLEX SOCIAL BEHAVIOR

A terminological distinction between complex
and basic social behavior has been made in the
ASD intervention research literature (LeBlanc et
al., 2003; Pierce & Schreibman, 1995), though
an operational definition for this distinction re-
mains tenuous. We define basic social skills as be-
haviors consisting of an isolated response to a
specific stimulus, such as saying "Hey" when ~
peer says "Hi." Similarly, a situation wherein an
individual with ASD sees a peer playing with a
toy and then asks for a turn with the toy would
be classified as a basic social skill. Complex social
behavior is then defined as a situation where an
individual combines multiple responses (i.e., be-
havioral chain) or engages in a response that facil-
itates ongoing social interaction. To change the
initial example to a complex behavior, additional
response requirements could be added such as re-
quiring that the child look and walk toward his
peer, stop within 0.5 m to 1.0 m of his peer, and
raise his hand to give a high five while saying
"Hello." An example of a complex social behavior
that facilitates ongoing social interaction would
be when the student says "Hey" and asks a follow-
up question such as "Did you see the game last
night?"

Complex social behaviors tend to be more
difficult to teach individuals with ASD for a
number of reasons. First, a complex behavior may
require the coordination of multiple responses
into a behavioral chain. For example, when first
teaching a child with ASD to ask to play with a
peer, instructors might teach the child the basic
behavior of approaching a peer and asking for a
turn with a toy using a simple phrase such as
"Can I have a turn?" However, in order to in-
crease the odds of success (i.e., obtaining the
turn) or to promote ongoing social interaction, an
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additional response component, such as getting
attention by saying "Hi there" or ensuring that
the child with ASD sits down near the peer after
obtaining the toy, needs to be taught. In addition,
complex behaviors may require the child with
ASD to assess situations from the perspective of
another person, which is often a skill deficit for
this group (Baron-Cohen, Leslie, & Frith, 1985).
Last, the natural consequence .for many complex
social behaviors is additional social interaction
(e.g., conversation), which may not be a reinforc-
ing consequence and therefore requires additional
consideration of motivating factors necessary to
evoke the behavior (e.g., Sarakoff, Taylor, & Poul-
son, 2001).

Reeve, Reeve, Townsend, and Poulson
(2007) provide an example of teaching complex
behavior by teaching primary-aged children (i.e.,
5 to 6 years old) with ASD to offer help to an-
other person in distress using an intervention
package consisting of video modeling, prompting,
and reinforcement. Offering help meets the crite-
ria for a complex social skill because it requires a
child to discriminate the affect of another individ-
ual to determine that help is needed, emit a state-
ment to offer help, and perform a series of motor
movements consistent with the help that was
needed and offered (e.g., looking for a missing
item). Despite no instances of helping behavior
during baseline, all four of the participants
learned to appropriately offer help at a high level
of accuracy after receiving the intervention pack-
age. This suggests individuals with ASD can be
taught complex social behavior, though additional
research is needed with a specific emphasis on ef-
fective strategies for adolescents with ASD.

VIDEO MODELING

INTERVENTIONS

As demonstrated by Reeve et al. (2007), video
modeling is an instructional methodology that
might be effective for teaching complex social
skills to individuals with ASD. Video modeling
involves displaying a video of an actor performing
a target behavior prior to the opportunity for the
learner to perform the response (Bellini & Akul-
lian, 2007). Video modeling has been used with
individuals with ASD of all ages and to teach a
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wide range of skills (Rayner, Denholm, &
Sigafoos, 2009). There are relatively few applica-
tions of video modeling to adolescents with ASD,
though several features of the intervention suggest
it may be ideal for teaching complex social behav-
ior to this group.

First, the video can be edited in such a way as
to remove excess stimuli that may interfere with
learning (Bellini & Akullian, 2007). This can re-
duce the chances of participants focusing on envi-
ronmental aspects that are not relevant to the
skill, as is common when live modeling is used to
teach new behavior. Second, some individuals
with ASD demonstrate a preference for video and
may be more likely to attend when information is
presented via innovative technology (Charlop-
Christy, Le, & Freeman, 2000). Third, partici-
pants can observe the same video multiple times
and see explicit consequences that occur as a re-
sult of the behavior. This is an advantage over live
modeling because it is difficult to ensure a similar
level of consistency from people performing live;
observing the relation between the target behavior
and environmental consequences appears to im-
prove learning outcomes for some individuals
with ASD (Plavnick & Ferreri, 2011). Last, mul-
tiple exemplars of a behavior can be developed
and shown relatively easily via video in order to
promote acquisition of a concept as opposed to
rote performance of an isolated skill (Plavnick &
Ferreri, 2011).

The extant literature on video modeling
tends to be biased toward young children with
ASD, though a handful of studies has shown that
adolescents can benefit from this approach as well
(Allen, Wallace, Renes, Bowen, & Burke, 2010;
Haring, Kennedy, Adams, & Pitts-Conway, 1987;
Mechling, Pridgen, & Cronin, 2005). When used
with adolescents, the dependent variable is typi-
cally a functional skill with less data demonstrat-
ing the effects of video modeling on social
behavior. In an exception to this trend, Allen et
al. taught adolescents and adults with ASD to en-
gage in gestural interactions with retail customers
while wearing a WalkAround costume (i.e., full
body costume with head and face covered similar
to a mascot uniform). After viewing the video
model, participants demonstrated increased levels
of the gestural behaviors modeled in the video.
Although the researchers required that multiple
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gestures be performed within one 15-s interval,
each target gesture was generally a basic social be-
havior because it required an isolated response
(i.e., the gesture) as opposed to a series of re-
sponses forming a behavioral chain. Additional
research is needed to establish video modeling as a
methodology for teaching complex behavior to
adolescents with ASD.

GROUP INSTRUCTION

An additional consideration for teaching social
skills to adolescents with ASD is that the proce-
dures must be practical to implement in the envi-
ronments where services are typically provided
(i.e., public schools). This consideration often re-
quires that students be taught in a group (i.e., in-
volving three or more students at a time) rather
than individual instructional arrangements.
Group instruction has been used to teach social
skills to young children (Kroeger, Schultz, &
Newsom, 2007), cooking skills to school-aged
students (Tekin-Iftar & Birkan, 2009), and a vari-
ety of academic skills to individuals with ASD of
all ages (e.g., Ledford, Gast, Luscre, & Ayers,
2008). Effective group instructional arrangements
are especially important for school-aged individu-
als with ASD because diminishing resources for
this age range limit the use of more commonly re-
searched one-to-one instructional methods.

One approach to group instruction that may
be particularly beneficial is to use video modeling
as part of the teaching procedures. The rationale
for this approach is that children with ASD may
demonstrate increased levels of attending to and a
preference for learning from video (Charlop-
Christy et al., 2000). Instruction via video could
therefore ease the task of ensuring participants at-
tend to relevant instructional features and be
leveraged to deliver instruction to multiple stu-
dents at one time. Although video modeling has
occasionally been used within a group instruc-
tional context (e.g., Kroeger et al., 2007), there
are no investigations of video modeling as a
methodology for teaching complex social behav-
ior to multiple adolescents with ASD at one time,
a scenario for which effective interventions are
clearly needed (Reichow & Volkmar, 2010). The
purpose of the present investigation was therefore
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to begin examining the efficacy of a practice with
video modeling as a core component to meet the
demands associated with teaching social behavior
to adolescents with ASD. Our specific research
question was as follows: does video-based group
instruction (VGI), a video modeling intervention
delivered simultaneously to four participants, lead
to the acquisition of complex social behavior for
adolescents with ASD?

The purpose of the present investigation
was to examine the efficacy of video-based
group instruction, a practice with video

modeling as a core component, to meet the
demands associated with teaching social

behavior to adolescents with ASD.

METHOD

PARTICIPANTS

After obtaining approval from the university In-
stitutional Review Board to carry out the project,
the experimenters recruited participants through
an electronic mail advertisement disseminated by
a local agency that served individuals with ASD
and their families. The first four families to com-
plete an initial application and meet enrollment
criteria were accepted for participation. To be en-
rolled in the study, adolescents had to (a) have a
prior diagnosis of ASD from a licensed psycholo-
gist or psychiatrist outside of the context of the
research study; (b) be between 13 to 17 years old;
(c) demonstrate the ability to vocally request or
comment, attend to a television screen, and fol-
low one-step directions during a brief screening
prior to the investigation; and (d) agree to partici-
pate in two sessions per week over 3 months.

The Autism Social Skills Profile (Bellini,
2006) was administered to the parents of all par-
ticipants to obtain information about prosocial
deficits and problematic behaviors that may inter-
fere with social interaction. The instrument in-
cludes a series of questions that a rater answers on
a 4-point rating scale; a rating of 1 indicates the
participant never engages in a particular behavior,
and a rating of 4 indicates the participant very
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often engages in a particular behavior. Parent rat-
ings indicated participants never or infrequently
emitted the following behaviors targeted for the
present study: inviting peers to join activities, ask-
ing to join peers in activities, asking about others,
offering assistance, and maintaining conversa-
tions.

Vincent was a 14-year-old male diagnosed
with ASD, obsessive compulsive disorder, and a
mild to moderate intellectual disability. He re-
ceived educational services via home-based one-
to-one instruction supervised by a licensed speech
and language pathologist and delivered by under-
graduate students in speech and language pathol-
ogy and social work. Vincent tested in the
extremely low range of functioning on the read-
ing, math, and written language subtests of the
Woodcock Johnson Tests of Achievement, Third
Edition (Woodcock, McGrew, & Mather, 2001,
2007). His standard scores on the Peabody Pic-
ture Vocabulary Test, Fourth Edition (Dunn &
Dunn, 2007) placed him in the low range when
compared to similar aged peers. He tested in the
very low range of functioning on the Adaptive
Battery Assessment System, Second Edition (Har-
rison & Oakland, 2003) and parent ratings on
the Behavior Assessment System for Children
(Reynolds & Kamphaus, 1992) indicated clini-
cally significant cause for concern in the general
areas of externalizing and adaptive behavior.

Baker was a 13-year-old male diagnosed with
ASD. He attended his neighborhood public high
school where he received educational services in a
self-contained classroom for students with a range
of developmental disabilities. His standard score
on the Wechsler Intelligence Scale for Children,
Fourth Edition placed him within the range of a
mild intellectual disability. His standard scores on
the Scales of Independent Behavior placed him in
the low range of adaptive functioning when com-
pared to similar aged peers.

Greta was a 13-year-old female who attended
a public high school where she received educa-
tional services in a self-contained classroom for
individuals with a variety of disabilities. She was
diagnosed with ASD and a moderate intellectual
disability. Her standard scores on the Oral and
Written Language Scales and the Test of Prag-
matic Language placed her in the very low range
of language when compared to similar-aged peers.
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Inez was a 16-year-old female who was diag-
nosed with ASD. Inez received educational ser-
vices in her home and her mother was her
instructor. Inez did not have a recent psychologi-
cal evaluation. She could follow multistep instruc-
tions and answer simple questions. She did not
independently initiate interactions or ask ques-
tions of others at the start of the study.

SETTING, INSTRUCTOR, AND MATERIALS

The study was conducted in a school classroom
after students and staff had left the building at the
end of the school day. The room was 8 m X 10m
with tables and chairs placed in the center for
group participants and the instructor. An addi-
tional table with two chairs on opposite sides was
set up in the corner of the room to facilitate social
interactions between two participants at one time.
A video camera was placed on a tripod in the op-
posite corner to record group sessions. The pri-
mary instructor for social skills groups was a
master's level teacher who had previous experience
delivering one-to-one behavioral programming to
individuals with ASD. The first author, a Post-
doctoral Fellow in Special Education, was the in-
structor for the first two meetings during the
baseline and video modeling phases and the first
meeting during the video fading phase to provide
a model of implementation for the primary in-
structor.

A variety of technological devices were uti-
lized in this study. A laptop computer or an Apple
iPad was used to display video sequences during
instructional periods. Computers, an iPod Touch,
an iPad, games, and drawing utensils were pro-
vided to participants as preferred activities during
breaks. Items to facilitate cooperative learning sit-
uations, such as puzzles, games, and books, were
used during structured group activities. Paper and
pencil were used by facilitators to record data and
to create textual prompts for participants to read
during group sessions. In addition, edible snacks
(e.g., crackers, cookies, goldfish) and nonelec-
tronic activities (e.g., puzzles, games) were used
when indicated by preference assessments.

EXPERIMENTAL DESIGN

A multiple probe (Horner & Baer, 1978) across
behaviors design was used to assess the effects of
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VGI on target responding. The independent vari-
able was sequentially administered to each target
behavior (i.e., social domain) of an individual
participant, which produced three staggered com-
parisons of intervention and baseline conditions
for each participant. Based on criteria for identi-
fying causal, or functional, relations in single-case
research (Kratochwill et al., 2010), a single partic-
ipant represents a complete experiment with addi-
tional participants demonstrating replications of
the original experiment.

DEPENDENT MEASURES

Multiple target behaviors across the following so-
cial domains were measured for each participant:
social initiations, social awareness, and reciprocal
social interactions. Social initiations included two
target behaviors: inviting peers to join an activity
and joining an activity in progress. Social aware-
ness also included two target behaviors: asking
about the interests of others and offering assis-
tance to others. Reciprocal social interactions was
a single target behavior with two steps: partici-
pants had to maintain a conversation by answer-
ing a peer's question and extend the conversation
by asking a peer a question or making an open-
ended comment that invited a response from the
social partner. Table 1 identifies, describes, and
provides an example of each of the target behav-
iors within the selected domains and also indi-
cates antecedents explicitly programmed by the
instructor to evoke each target response.

Social Initiations. Inviting a peer to join an
activity was defined as: approaching a peer and
stopping within 0.5 m to 1.0 rn, stating the peer's
name to obtain attention, asking, "Would you
like to play [name activity] with me?" and engag-
ing with the peer in the identified game or activ-
ity. The phrasing of this question could vary
slightly, though the essential components were (a)
getting the peer's attention, (b) requesting and
not demanding that the peer play with him, (c)
stating the name of the activity, and (d) engaging
in the identified activity with the peer. A nonex-
ample of this behavior would be a demand such
as "Come play with me."

The second behavior for the initiation do-
main was joining activities in progress. This be-
havior involved (a) approaching one or more
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TABLE 1

Dependent Measures With Programmed Antecedents and Examples

Target Domain
and Behaviors Definition Antecedents Example

Social Initiations
l. Inviting to Approaches peer, obtains Desirable activities avail- Target student approaches

Jom peer's attention, and asks able (e.g., games, cards, peer and says, "Hi [name],
peer to join activity. books). Instructed by facili- would you like to play Uno

tator to ask a peer to play. with me?"

2. Joining Approaches peers One or more peers engaged Target student approaches
activity engaged in activity, in an activity (e.g., game, a group of peers involved

obtains peers' attention, putting a puzzle together). in activity and says, "Hi
and asks to join in Instructed by facilitator to guys! Can I play with you?"
activity. join friends.

Social Awareness
l. Asking about Obtains peer's attention Engaged in activity with Target student says, "Hey

the interest of and asks a question social partner. Facilitator Joey, what did you do
others concerning the interest makes open-ended com- before group today?"

of the peer. ment about peer (e.g.,
"Joey did something
exciting today.").

2. Offering Vocalize offer to help Facilitator creates a situa- Target student says, "I can
assistance and engage in corre- tion where help is needed help you," and then en-

sponding helping (e.g., spills drink) and gages in helping adult (e.g.,
behavior. vocalizes need for help getting towels to clean up

(e.g., "This will take me mess).
forever to clean up!").

Reciprocal Interactions

1. Maintaining
conversations

Responds to comment
or question from social
partner and asks a
follow-up question or
emits open-ended
comment that invites
response.

Social parmer asks target
student a question (e.g.,
about their favorite movie
or book or about what they
did this weekend).

After social partner asks
target student what his/her
favorite movie is, target
peer responds, "My favorite
movie is [movie name].
What is your favorite
movie?"

peers involved in an activity, (b) ermtnng an at-
tention-getting greeting (e.g., "Hi guys"), (c) ask-

ing to join in the activity (e.g., "Do you mind if I
join you?"), and (d) joining the peers after receiv-
ing an affirmative response (e.g., peers were
prompted to always say yes if this did not imme-

diately occur). An example of this behavior would

be for the focal participant to approach two peers

who are putting a puzzle together.
Social Awareness. Asking about the interests

of others included (a) getting the attention of an-

other person when involved in an interactive ac-

nviry, and (b) asking a specific question about a
topic that is of interest to that person. Examples

of questions included asking about a peer's fa-
vorite things (books, movies, games) or asking
what the peer did last weekend.

Offering assistance to others was defined as
vocalizing an offer to help (e.g., "Can I help

you?") and engaging in a behavior that was simi-
lar to the behavior demonstrated by an adult so-
cial partner (e.g., cleaning a spilled liquid or

locating an object) when the social partner emit-

ted physical, affective, and vocal antecedents that
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signaled the need for help (Reeve et al., 2007).
Antecedent signals included dropping objects
(e.g., deck of cards, game pieces), affective behav-
iors (e.g., deep sigh), and vocal complaints (e.g.,
"How will I ever get this cleaned up?").

Reciprocal SociaL Interactions. The reciprocal
social interaction domain consisted of maintain-
ing the give and take of conversation. This skill
required two steps: (a) answering a question or
making a comment in response to the initiation
of another person, and (b) asking a follow-up
question or making an open-ended comment that
invited a response from the social partner. An ex-
ample of this behavior is an adult asking the focal
participant, "What did you do over the week-
end?" The focal participant would respond by re-
porting about something she did over the
weekend and then asking the adult, "What did
you do last weekend?"

Measurement. Social targets were measured
by observers who recorded the occurrence or
nonoccurrence of the response following pro-
grammed antecedents (see Table 1). An occur-
rence was scored if the behavior occurred
following the programmed antecedents during
the baseline and video fading conditions and fol-
lowing the display of the video model and pro-
grammed antecedents in the VGI condition. Five
to seven opportunities to perform each target be-
havior within each domain were provided during
a training session.

The total correct responses were divided by
the total response opportunities and multiplied by
100 to obtain a percentage for each domain dur-
ing each session. The primary observer was a doc-
toral student in special education and was trained
by the first author to record dependent measures
to a criterion of 90% accuracy prior to collecting
data. The first author was a second observer and
independently recorded dependent measures
across 48% of randomly selected sessions evenly
distributed across conditions and behaviors. Inter-
observer agreement (lOA) was calculated using
point-by-point agreement. Agreements or dis-
agreements were scored for each trial and total
agreements were divided by total agreements plus
disagreements and multiplied by 100 to obtain a
percentage. Mean lOA for complex initiations
was 94% (range, 88%-100%) and 97% (range,
88%-100%) during baseline and VGI coridi-
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tions, respectively. Mean lOA for social awareness
behavior was 95% (range, 85%-100%) and 99%
(range, 95%-100%) during baseline and VGI, re-
spectively. Mean lOA for social reciprocity was
97% (range, 86%-100%) and 100% during base-
line and VGI, respectively.

PROCEDURES

Preassessment. Once participants were se-
lected, a series of assessments were administered
to each participant. Informal interviews and the
Autism Social Skills Profile were administered to
parents of each participant to obtain information
about the participant's social functioning. Inter-
view questions pertained to social goals, strengths,
areas of skill deficit, and specific behaviors that
may interfere with positive social interactions.
Parents were also asked to complete a preference
survey in order to identify items that were likely
to function as reinforcers for participants during
group sessions. Each preference survey asked par-
ents to rate preferences within and across the fol-
lowing areas: electronic activities, nonelectronic
activities, sensory materials, and edible items.
Each participant's two or three highest-rated pref-
erences in each category were incorporated into
social skills group meetings and were embedded
within teaching trials (i.e., video clips) for partici-
pants. For example, if a participant preferred
reading books about animals, a video clip during
the social initiation domain depicted a model ask-
ing a peer to read a book about animals with him.
Access to the same book or similar books about
animals would then be available to the participant
contingent on performing the target behavior
(i.e., correctly asking a peer to read the book with
him). Preferred stimuli were available during all
conditions, though video clips were not displayed
during baseline and rarely displayed during video
fading.

Video Clip Creation. Three different video
clips were generated to depict variations of each
target behavior (i.e., 15 total videos). Video dips
were 20-s to 30-s long and depicted male and fe-
male models between 16 and 25 years of age per-
forming the functional components of target
behaviors. A script of each video was developed
prior to filming by the first author and models
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were required to adhere to the script when film-
mg.

The rationale for completing three video
clips for each behavior was to program for gener-
alization through the video equivalent of multiple
exemplar training, a strategy that increases the
likelihood of transferring stimulus control over
behavior from training conditions to other envi-
ronments (Ghezzi & Bishop, 2008). In this case,
each of the three videos for a target behavior de-
picted different models, social partners, materials,
and linguistic exemplars.

Another feature of the video clips was that
naturally occurring consequences were embedded
in the clips to depict the behavior-consequence
relation via video prior to giving a participant the
opportunity to perform the target behavior and
experience a similar consequence. This strategy
was the video modeling equivalent of embedding
naturally occurring reinforcers into the teaching
procedures, which is another procedure used to
program for generalization (Ghezzi & Bishop,
2008). For the social initiation domain, partici-
pants viewed the model obtaining access to pre-
ferred items or activities. For the social awareness
and reciprocal interaction domains, participants
viewed a video of a model receiving gratitude (for
offering help) or other forms of vocal attention
(i.e., social partner talked to participant).

Baseline. Following assessments, the partici-
pants attended two 75-min social skills group
meetings per week during all conditions. The first
three meetings were introductory and functioned
as a baseline during which experimenters (a)
taught participants basic rules for the social skills
group, such as following directions, sitting still,
and looking at others during social interactions,
and (b) measured current levels of target behav-
iors for each participant. Activities during the
baseline social skills meetings involved alternating
between teaching the rules and providing oppor-
tunities for participants to engage in targeted so-
cial behaviors. A behavioral skills teaching
approach (Miltenberger, 2008) combined with a
token economy system (Kazdin, 1982) was used
to teach the social skills rules. Opportunities to
demonstrate targeted social behavior were the
focus of the present investigation and are de-
scribed in greater detail in the following sections.

I
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A baseline session involved the instructor cre-
ating five to seven opportunities for each partici-
pan t to emi t each of the iden tified target
behaviors. Instructors created opportunities for
participants to perform the target behaviors by
engaging in antecedent behaviors that tend to
evoke the target response (see Table 1). The in-
structor was the social partner for "offering help"
and "maintaining conversation" trials because
these behaviors required a specific social an-
tecedent, such as demonstrating the need for help
or initiating a conversation, that participants may
not have emitted as planned. Peers were social
partners for all other target behaviors. Regardless
of social partner, there was no instruction or guid-
ance provided to participants by instructors dur-
ing the social interaction opportunities (described
in the following sections).

Baseline sessions lasted 20 min to 30 min
with the variance based on the amount of time it
took to administer five to seven opportunities for
each participant to engage in each of the targeted
social behaviors across all three domains. One or
two baseline sessions were administered during
each of the first three social skills groups for a
total of five baseline sessions for each participant
prior to initiating training procedures for the first
social domain. Participants and the facilitator sat
around two rectangular tables that, when placed
together, formed a l.5 m X 1.5 m square. In
some cases, one or more participants were sent to
a similarly arranged area across the room to facili-
tate the various peer-to-peer interactions (e.g.,
two participants sent to table to play with a game
and a third peer sent to ask if he could join
them).

To initiate a trial, the facilitator provided the
programmed antecedentes) and waited 10 s to
record whether the participant did or did not
emit the target response within 10 s of the pro-
grammed antecedent stimuli. Explicit feedback
and prompts were not provided during the base-
line condition. If participants performed a target
response during baseline, they experienced natu-
rally occurring consequences; specifically, partici-
pants were able to engage in the specified social
activity, received praise from the facilitator, or in-
teracted with the facilitator depending on the do-
main targeted during a trial. Within 2 s to 3 s of
the completion of the trial for one participant,
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another participant was presented with the pro-
grammed antecedent stimuli and an opportunity
to respond. This sequence was repeated until all
participants had at least five opportunities to en-
gage in all targeted behaviors.

Five initial baseline sessions were scheduled
and administered to each participant except Inez,
who was absent during the final baseline meeting
and participated in only three baseline sessions.
After the initial baseline sessions, video modeling
was initiated for the first domain and probes for
the remaining domains were conducted every
four sessions (eight for Inez due to absences). In
addition, three consecutive baseline probes were
administered immediately before the application
of video modeling to a specific domain. Adminis-
tering baseline probes in this manner ensures sta-
bility of behavior under baseline conditions and
rules out potential confounds such as maturation,
history, or multi treatment interference (Kazdin,
zein.

VGl. Following the introductory meetings,
the facilitators began teaching targeted social be-
havior to group members using VGI embedded
within the 75-min social skills meeting. Two VGI
sessions, each lasting 20 min to 25 rnin, were ad-
ministered during. every group meeting and al-
lowed for explicit instruction and practice of
target responses. Additional components of the
social skills group meeting during the VGI condi-
tion included a brief (i.e., 5 min) review of rules,
a l5-min structured group activity (e.g., games,
puzzles), and a 5-min to 10-min meeting wrap-up
with a snack.

During the first session, the facilitator intro-
duced the first two target responses (complex ini-
tiation domain) by showing a video of
neurotypical young adults engaging in the target
behaviors. Participants had the same target behav-
iors such that a single video provided a model for
all participants. The facilitator instructed partici-
pants to "watch the video on my iPad because you
should do and say exactly what the people in the
movie do and say when talking to friends." The
facilitator then played the video clip while all par-
ticipants looked toward the video screen at the
same time. Immediately following each 20-s to
30-s video clip, participants were presented with
an opportunity to perform the target behavior
one at a time in the same manner described dur-
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ing baseline conditions. As in baseline, instructors
were social partners for the "offering help" and
"maintaining conversation" behaviors and peers
were social partners for all other behaviors. In ad-
dition, no instruction or guidance to perform the
target behavior other than the videos was pro-
vided during the VGI sessions.

If participants performed the target response,
they (a) were able to engage in the specified social
activity for the complex initiation domain, (b) re-
ceived praise from the facilitator during the social
awareness domain, or (c) interacted with the facil-
itator during the social reciprocity domain. If par-
ticipants did not engage in the correct behavior,
they did not experience any of the previous conse-
quences and instead were told by the facilitator
that it was a nice try but that next time they
needed to change certain aspects of their behavior
to perform the social response correctly. Follow-
ing an incorrect response and feedback, the facili-
tator instructed participants to sit down at the
main table and wait for their peers to finish. The
group then viewed the target social behavior again
until each participant had five to seven opportu-
nities to demonstrate the target response. The
initial social domain was taught using the proce-
dures described previously until participants
demonstrated an increasing trend or stable re-
sponding above 80% correct during the video
modeling condition. At that time, additional do-
mains were sequentially targeted using the same
procedures and evaluation criteria.

An exception to the teaching procedures was
made for Vincent due to errors in pronoun rever-
sal identified during initial teaching trials. Specifi-
cally, Vincent would say "Can you join me?"
instead of saying "Can I join you?" when asking
to join peers in an activity. The facilitators there-
fore added a scripted prompt when teaching Vin-
cent to ask to join peers in play. The script was a
6 em X 6 em piece of white paper with the words
"can I" written on the paper in black ink. The
script was presented on Vincent's first trial of ask-
ing to join for each session and only presented for
additional trials during the session if a pronoun
reversal occurred on the previous trial. If Vincent
reversed pronouns but demonstrated every other
component of the response requirement, his re-
sponse was scored as correct and the consequence
for correct responding was delivered. In order to
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fade the script, the facilitator folded the script in
half to start each session if Vincent demonstrated
100% accuracy during the previous session.

Video Fading. Once participants met mastery
criteria for a skill, video modeling was faded using
a progressive time delay (Walker, 2008); facilita-
tors presented an opportunity to engage in the
target behavior as in baseline and only showed the
video after a 5-s delay if the participant did not
perform the response. The delay was gradually in-
creased in 5-s intervals until all participants per-
formed the skill without viewing a video model.
Acquired skills were probed periodically, in the
same manner described during baseline condi-
tions, to promote maintenance. Responses were
scored correct in the video fading condition only
when emitted prior to displaying the video
model.

Social Validity. Parents of participants were
asked to complete an anonymous satisfaction sur-
vey to identify the extent to which consumers
were satisfied with the goals, procedures, and Out-
comes associated with the research study. The sur-
vey was developed by the first author and
included questions specific to the present investi-
gation. The survey asked parents the extent to
which they "agreed," "slightly agreed," "were neu-
tral," "slightly disagreed," or "disagreed" with
questions related to the critical components of so-
cial validity (i.e., goals, process, outcomes) as
identified by Wolf (1978).

Procedural Integrity. The first author devel-
oped component checklists that included items
considered essential to the successful implementa-
tion of VGI. The first author and a research assis-
tant coded videos of 20% of randomly selected
VGI sessions to ensure facilitators implemented
the intervention with fidelity. Mean levels of fi-
delity across all conditions was 92% (range,
87%-100%). Reliability across coders' procedural
integrity ratings was 100%.

RESULTS

Results ofVGI on social behavior for Vincent are
displayed in Figure 1. Vincent demonstrated low
levels of targeted behavior during baseline with a
rapid increase observed during the VGl condi-
tion. He maintained responses when videos were

faded across all targeted domains. Immediacy of
effect was evident across all behaviors with either
large magnitude of change or increasing trends
observed quickly after the intervention was imple-
mented. Behavior stabilized at high levels during
the video modeling condition and remained sta-
ble at those levels during the video fading condi-
tion. Vincent demonstrated complex initiations
for a mean of 6.8%, 89.3%, and 97.9% of trials
during baseline, VCI, and video fading condi-
tions, respectively. Vincent took slightly longer to
acquire behaviors targeted in the social awareness
domain than in the complex initiation domain.
However, he demonstrated a clear change in level
with mean responding of 5%, 53.1 %, and 95.8%
of trials during baseline, VGI, and video fading
conditions, respectively. Vincent's pattern of re-
ciprocal social interaction was similar to the com-
plex initiation behaviors with mean percentage of
reciprocal social interaction of 1.1%, 82%, and
93.3% during baseline, VCl, and video fading
conditions, respectively.

Results of VGI on targeted social behavior
for Baker are displayed in Figure 2. Similar to
Vincent, the immediacy of effect is evident for
Baker because he rapidly acquired and mastered
targeted social behavior across all domains once
VCl was implemented. Responding stabilized at
high levels during the video modeling condition
and was sustained during the video fading condi-
tion. Baker demonstrated complex initiations for
a mean of 4.8%, 81.3%, and 97.2% of trials dur-
ing baseline, VCl, and video fading conditions,
respectively. Baker demonstrated a clear change in
social awareness behavior with mean responding
of 8.1 %, 80.3%, and 100% of trials during base-
line, VCl, and video fading conditions, respec-
tively. Although the magnitude of change
between the baseline and video modeling condi-
tion for social awareness was not as large as was
observed for complex initiations, an immediate
increasing trend was observed. Baker showed no
reciprocal social interaction during baseline with
levels increasing to means of 90% and 100% dur-
ing vcr and video fading conditions, respectively.
In addition, immediate effects were observed
across variables and there were no overlapping
data points

Results of VCl on targeted social behavior
for Creta are displayed in Figure 3. Creta also
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FIGURE 1

Percentage of Trials Vincent Performed Target Behaviors
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88% and 93.3% during VGI and video fading
conditions, respectively.

Results ofVGI on social behavior for Inez are
displayed in Figure 4. Inez demonstrated rapid ac-
quisition and mastery of all targeted domains im-
mediately upon implementation of VGI. Trends
were difficult to ascertain due to limited data, but
the immediacy of the effect, as well as no overlap-
ping data, strengthen her results. She demon-
strated complex initiations for a mean of 5.7%,
95.7%, and 100% of trials during baseline, VGI,
and video fading conditions, respectively. Inez
demonstrated a clear change in level of social
awareness behavior with mean responding of
16%, 81%, and 100% of trials during baseline,

acquired and mastered targeted social behavior
across all domains once VGI was implemented.
Immediacy of effect was demonstrated clearly for
complex initiations and social reciprocity, and
across variables, there were no overlapping data
points. Greta demonstrated complex initiations
for a mean of 6.8%, 91 %, and 98.9% of trials
during baseline, VGI, and video fading condi-
tions, respectively. She met acquisition criteria for
the social awareness behaviors by the fourth ses-
sion and demonstrated mean responding of
12.1 %,64.5%, and 90% of trials during baseline,
VGI, and video fading conditions, respectively.
Greta showed no reciprocal social interaction dur-
ing baseline with levels increasing to a mean of

e

s
e
J
b.

r.
d
g

o

77Exceptional Children



FIGURE 2

Percentage of Trials Baker Performed Target Behaviors
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Note. Data points represent the percentage of trials Baker accurately performed all components of the target social
behaviors during baseline (without video), video modeling (with video), and video fading (without video) across
each of the social skill domains.

VGI, and video fading conditions, respectively.
Inez demonstrated rapid change in social interac-
tion with a mean percentage of 15.8%, 90.3%,
and 94.3% during baseline, VGI, and video fad-
ing conditions, respectively.

Based on the consumer satisfaction survey,
parents indicated high levels of satisfaction with
the procedures and outcomes ofVGI. All parents
responded with the most positive ratings for all
survey questions. Write-in parent comments indi-
cated that a participant started asking family
members to play games together-a skill that had
never before occurred at home-and another par-
ticipant demonstrated an increase in initiating
interactions and sustaining conversation. Con-

sumers had no negative comments regarding the
group.

DISCUSSION

All participants in the social skills group demon-
strated a rapid increase in level of complex social
behavior each time VGI was applied to a social
domain. Participants also demonstrated the abil-
ity to independently engage in the social behav-
iors at a high level as the videos were faded. These
results meet the criteria proposed by Kratochwill
et al. (2010) for determining causal inference in
single case designs in that a functional relation be-
tween VGI and the targeted social behaviors was
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FIGURE 3

Percentage a/Trials Greta Performed Target Behaviors
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Note. Data points represent the percentage of trials Greta accurately performed all components of the target social
behaviors during baseline (without video), video modeling (with video), and video fading (without video) across
each of the social skill domains.

established for three behaviors at three points III

time. These effects were demonstrated strongly
for Vincent with replications across the remaining
participants, though absences during baseline or
intervention sessions for Baker, Greta, and Inez
limit the strength of the functional relation for
those participants. The results therefore suggest a
clear functional relation between VGI and the ac-
quisition of complex social behavior by adoles-
cents with ASD as well as a need for additional
replications across participants.

The results of this study offer several impor-
tant contributions to previous research. First, the
investigation shows that video modeling can be
used to deliver instruction to multiple students at
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one time. This is important given the often-lim-
ited human resources in schools and increasing
numbers of students with ASD. Whereas the ma-
jority of previous research in video modeling de-
scribes 1: 1 staff to student ratios (e.g.,
Charlop-Christy et al., 2000; Plavnick & Ferreri,
2011), the present investigation led to positive
outcomes with a 1:4 ratio. This provides an em-
pirical validation of an instructional practice that,
from a purely numerical standpoint, has potential
for replication in many public school settings.

A second contribution of the study was the
use of video modeling to teach complex social be-
havior to adolescents with ASD. Complex social
behaviors are more difficult to teach than basic
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FIGURE 4

Percentage o/Trials Inez Performed Target Behaviors
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social behaviors because they require multiple re-
sponses or involve consequences that may not be
reinforcing (Pierce & Schreibman, 1995; Reeve et
al., 2007). Nevertheless, video modeling led to an
immediate change in the level of complex social
behavior demonstrated by each participant. In 11
of 12 cases there were no overlapping data points
with minimal overlap for Vincent in the social
awareness domain. Despite low or in some cases
no instances of the target response during base-
line, participants demonstrated social responding
above the 80% criterion usually within two or
three VGI sessions, and never more than six,
across all targeted domains. These findings sug-
gest effective instruction can lead to rapid acquisi-

Note. Data points represent the percentageof trials Inez accuratelyperformed all components of the target social
behaviorsduring baseline (without video), video modeling (with video), and video fading (without video) across
each of the socialskill domains. Reduced probes during baselinewere the result of absencesfrom group sessions.

tion of skills such as reciprocal conversation and
offering help for some individuals with ASD.

The rapid change in behavior speaks to the
efficacy and efficiency of VGI, though more in-
formation is needed to understand how the inter-
vention produces rapid behavior change.
Specifically, the design of the present investigation
was developed in order to increase the likelihood
of video modeling being effective by embedding
preferred observed consequences within the video
of the firsr targeted domain. Plavnick and Ferreri
(2011) found that including preferred conse-
quences in video clips was functionally related to
acquisition of the target response. This may be
critical when teaching an individual via video
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modeling for the first time, but might not be nec-
essary to maintain because the video model may
eventually become a discriminative stimulus for
matched responding, similar to the process ob-
served in generalized imitation (e.g., Young,
Krantz, McClannahan, & Poulson, 1994).

All participants in the social skills
group demonstrated a rapid increase in

level of complex social behavior each time
video-based group instruction was

applied to a social domain.

The issue of sequencing target behaviors, and
the related observed consequences, is an area in
need of additional research because it suggests an
important skill hierarchy for video modeling in-
struction and provides a blueprint for training a
number of complex social skills using video mod-
eling. Future research specific to this area should
also include examinations to determine how often
skills that involve preferred observed conse-
quences, and response-contingent delivery of di-
rect reinforcement, need to be included to
maintain matched responding once it is acquired.
Similar to early research that examined observed
but not direct reinforcement (e.g., Kazdin, 1973),
it is assumed that the stimulus control of the ob-
served response would not be maintained without
some schedule of direct reinforcement. If not sys-
tematically administered, video modeling could
inadvertently lead to a conditional discrimination
wherein matched responding occurs only when
the video clip includes a preferred consequence.

The ability to teach the targeted skills with-
out the use of prompts other than the video itself
requires additional consideration. Many behav-
ioral interventions for individuals with ASD uti-
lize response prompts to ensure the behavior
occurs and establish the response-reinforcer rela-
tion. Stimulus control is then transferred from the
prompt to the natural environment through grad-
ual fading. This process can be slow and, espe-
cially when vocal prompts are used, may promote
prompt dependence, thereby decreasing indepen-
dent responding across contexts (Charlop-Chrisry
et al., 2000). Similar to previous applications of
video modeling (D'Areno, Mangiapanello, &
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Taylor, 2003; Plavnick & Ferreri, 2011), prompts
other than the video were not used in the present
investigation, and the video was faded with no
adverse effects on response maintenance. The po-
tential to eliminate response prompts has very im-
portant implications for delivering instruction to
students with ASD. More research is needed in
this area to better understand the advantages and
disadvantages of such an approach.

The results of the study must be interpreted
in light of the following limitations. First, it is
possible that a participant acquired target skills by
observing peer models within the group rather
than the video models. For example, during the
initial "offer help" trials, Vincent only offered to
help an instructor in distress after one of his peers
did so. Although this speaks to the benefit of.
group instruction, it is not clear whether he
would have engaged in the response following
video modeling only (i.e., without also observing
live peers).

A second limitation is that the data only rep-
resent the extent to which participants demon-
strated the targeted social skills within the social
skills group context. There is some evidence to
suggest that skills acquired within social skills
groups tend not to generalize beyond the group
context (Bellini et al., 2007). However, previous
investigations did not specifically program for
generalization as occurred in the present investi-
gation (e.g., multiple exemplar training, naturally
occurring reinforcers). Although parents reported
that participants used the target behaviors in
other settings, resources did not allow for direct
observation of target behaviors in other social
contexts (e.g., school, home). Future research
should directly assess generalization of responding
when using video modeling within social skills
group interventions that specifically program for
generalization. For example, an extension of the
current study with probes for generalization in
school and community based settings, or if neces-
sary with the use of confederates in more con-
trolled settings, would strengthen the efficacy of
VGI.

VGI was an effective and efficient methodol-
ogy for teaching complex social skills to adoles-
cents with ASD in a manner that may be
replicable in public school settings. The adult to
student ratio is manageable and the treatment
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dosage could likely be replicated, if not increased,
within public school settings. It might be possible
to implement VGI on a daily basis within a
school setting, which could promote far-reaching
gains across multiple social behaviors; the in-
creased dosage may also facilitate generalization of
social skills (Bellini et al., 2007). Further, the use
of innovative technology allowed for a fast-paced
and portable approach to intervention that
seemed to capture participants' interest-a feat
that can be difficult given the participants and
subject matter. These features are consistent with
the service delivery demands in public school set-
tings and indicate the importance of future re-
search examining VGr for a range of learners with
ASD.
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