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awsrracy: This meta-analysis examined the effectiveness of video modeling and video self-model-
ing (VSM) interventions for children and adolescents with autism spectrum disorders (ASD).
Tiventy-three single-subject design studies were included in the meta-analysis. Intervention, main-
tenance, and generalization effects were measured by computing the percentage of nonoverlapping
data points (PND). Results suggest that video modeling and VSM are effective intervention strate-
gies for addressing social-communication skills, functional skills, and behavioral functioning in
children and adolescents with ASD. Resulss also indicate thar these procedures promote skill acqui-
sition and that skills acquired via video modeling and VSM are maintained over time and trans-
ferred across persons and sewtings. The results suggest that video modeling and VSM intervention
strategies meet criteria for designation as an evidence-based practice.

utism spectrum disorder
(ASD; including autism,
Asperger’s syndrome, and per-
vasive developmental disor-
der-not otherwise specified
[PDD-NOS])} is a complex disability that chal-
lenges the capacities of families, organizations,
public policy, and communities to deliver effec.
tive educational and therapeutic programming.
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The drive for effective programming and the elu-
sive quest for 2 “cure” have created great contro-
versy in the field of autism and have provided an
environment that is fertile ground for untested,
ineffectual, and sometimes harmful intervention
strategies (Heflin & Simpson, 1998; Simpson,
2005). In some instances, this debate has led to
acrimonious court cases and due process hearings
requiring judges and due process hearing officers
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to decide the appropriateness of instructional
strategies and to discern berween untested and ev-
idence-based practices {Yell 8 Drasgow, 2000}.
Over the past 5 years, various researchers, profes-
sional committees, and expert groups have sought
1o identify cvidence-based practices for individu-
als with ASD {National Research Council, 2001;
Simpson) and to develop criteria for identifying a
practice as “evidence-based” (Horner et al., 2005;
Qdom et al., 2005; Simpson). The result is a col-
lection of recommended practices for individuals
with ASD that include intervention strategies
with varying evidence of efficacy (Simpson).

DEFINING EVIDENCE-BASED
PRACTICKES

As part of their work with the Quality Indicator
Task Force sponsored by the Council for Excep-
tonal Children Division for Research, Hotner et
al. (2005) outlined criteria for evaluating single-
subject research and standards for identifying evi-
dence-based intervention straregies. The panel
suggests that single-subject research plays an im-
portant role in identifying evidence-based prac-
tices because of the nature of the studies (i.e.,
interverition based) and the documentation of ex-
petimenter control. This is particularly important
in determining the efficacy of intervention
modalities for individuals with ASD because 2
large quantity of published studies utilize single-
subject designs. Horner et al. state that “single-
subject research documents a practice as
evidence-based when: (a) the practice is opera-
tionally defined; (b) the context in which the
practice is to be used is defined; {c} the practice is
implemented with fidelity; (d) results document
the practice to be functionally related to change
in dependent measures; and (¢} the experimenter
effects are replicated across a sufficient number of
studies, researchers, and participants to allow con-
fidence in the findings” {pp. 176-177}. Homer et
al. recommend that the efficacy of the strategy be
documented by at least five published studies in
peer-reviewed journals. Horner et al. further as-
sert that efficacy studies be conducted by at least
thrée different researchers across three different
geographical locations, and that the combined
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studies include at least 20 toral participants before
a practice should be deemed “evidence-based.”

The panel recommends that studies must
demonstrate experimental control through the use
of multiple baseline, reversal, or alternating creat-
ment designs. According to the panel, experimen-
tal control can be documented in multiple
baseline designs by the “scaggered introduction of
the independent variable at different points in
time” (Horner et al., 2005, p. 168). More specifi-
cally, experimental control is demonstrated when
the independent variable is introduced or re-
moved at three points in time or across three or
more darta series (across three participants, across
three settings, ¢1¢.).

A final quality indicator of single~subject de-
sign research is the social validity of the interven-
tion and of the dependent variables {(Horner et
al., 2005). Social validity refets to the social im-
portance and acceprability of the intervention
from the perspective of the consumer of services
(Schwartz 8¢ Baer, 1991). It has a direct impact
on intervention fidelity and is imporeant to the
development of new or existing practices, and as
such should be measured routinely in single-sub-
ject research.

VIDEDO MODELING AND VIDED
SELF-MOBELING

The concept of modeling, or observational learn-
ing, as an intervention technique was introduced
40 years ago by Albert Bandura as part of his sem-
inal work on social learning theory. Over the
course of his career, Bandura (1977, 1997)
demonstrazed that modeling has a profound im-
pact on the development of children. In particu-
lar, Bandura (1977} showed that children acquire
a vast array of skills by observing other people
perform the skills, rather than just through per-
sonal experience. Bandura also found that ob-
servers will imitate behaviors with or without the
presence of reinforcement, and will perform the
behavior in settings other than the setting where
it was originally observed. Artention and motiva-
tion are essential to observational learning. 1f a
child does not attend to a model, she will not be
able to imitate the model’s behavior. According 10
Bandura, children are most likely to artend to 2
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model that they perceive as competent, and who
is similar to themselves in some way {physical
characteristics, age, group affiliation, ethnicity,
etc.).

Self-efficacy is another important feature of
Bandura’s social learning theory. Bandura {1994)
defined self-cfficacy as “people’s beliefs about their
capabilities to produce designated levels of perfor-
mance that exercise influence over events that af-
fect their lives, Self-efficacy beliefs determine how
people feel, think, motivate themselves and be-
have” {p. 2). According to Bandura (1997}, indi-
viduals can acquire self-efficacy through external
support z2nd encouragement and, in particular,
through the observation of their own success.
Over the past 2 decades, the technique of model-
ing has been further explored and implemented
using video technology, which provides a vehicle
for self-modeling.

Video modeling is a technique that involves
demonstration of desired behaviors through video
representation of the behavior. A video modeling
intervention typically involves an individual
wazching a video demonstration and then imitat-
ing the behavior of the model. Video modeling
can be used with peers, siblings, adults, or self as a
model (video self-modeling). Video self-modeling
{VSM} is a specific application of video modeling
that allows the individual to imitate targeted be-
haviors by observing her or himself successfully
performing a behavior (Dowrick, 1999). VSM
would seemingly address Bandura’s belief that
children are most likely to attend to a model simi-
lar to themselves in some way. Further, watching
predominantly positive andfor successful behav-
iors of sclf, as opposed to negative and/or unsuc-
cessful behaviors, is essential to effective modeling
as it increases both atention and motivation 1o
attend to the modeled behaviors {Dowrick) and
self-efficacy {Bandura, 1997). Video modeling
and VSM have been used across multiple disci-
plines and populations to teach a wide variety of
skills including motor behaviors, social skills,
communication, self-monitoring, functional
skills, vocational skills, athletic performance, and
emotional regulation {Dowrick; Dowrick & Rae-
burn, 1995; Hitchcock, Dowrick, & Prater, 2003;
Kehle, Clark, Jenson, & Wampold, 1986; Starek
& McCullagh, 1999). In all, over 200 applica-
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tions of video modeling have been reported in
print {Dowrick; Hitchcock et al.).

Though often excluded from published rec-
ommendations of evidence-based practices for in-
dividuals with ASD {National Research Council,
2001; Simpson, 2005), an emerging body of re-
search demonstrates grear promise for the use of
video modeling {peer, adult, or self as model) as
an effective intervention modality for individuals
with ASD. Video modeling and VSM integrate a
powerful learning modality for children with
ASD (visually cued instruction) with a frequently
studied intervention strategy (modeling). In addi-
tion, research has supported the notion thart skills
learned via video modeling and VSM generalize
across different settings and conditions and chat
the positive gains made during the video model-
ing intervention are maintained for months fol-
lowing the conclusion of the intervention
{Dowrick, 1999). This is particularly important
for children with ASD who have considerable dif-
fculties transferring skills from one setting to an-

other.

Research has supported the notion that
skills learned via video modeling and VSM
generalize across different sestings and
conditions and that the positive gains made
during the video modeling intervention

are maintained for months following the
conclusion of the intervention,

A recent review of the literature by Ayres and
Langone {2005) demonstrates the benefits of
video instruction, including video modeling, for
children and adolescents with ASD. The re-
searchers provide a thorough qualitative review of
studies that used video as an instructional modai-
ity, Though not focusing specifically on model-
ing, the review does include 14 studies that
utilized video modeling and VSM (1 study udi-
lized video priming without models). A limitation
of the literature review was the lack of a quantita-
tive metric to evaluate treatment effectiveness. As
such, the researchers relied on the conclusions
drawn by the studies” authors to determine teat-
ment effectiveness. Also, the previous study did
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not attempt to determine whether video instruc-
tional strategies met criteria for evidence-based
practices. In addicion, qualitative reviews of the
literature do not allow researchers to make refative
comparisons of treatment effectiveness across dif-
ferent intervention strategies. Therefore, it is diffi-
cult to determine how the effectiveness of video
modeling and VSM compare to other educational
and clinical practices. A quantitative synthesis of
studies utilizing video modeling and VSM would
add 2 substantial amount of information to our
existing knowledge regarding the effectiveness of
these procedures.

PURPOSKE OF THE STUDY

The purpose of this study was to provide a syn-
thesis of existing research studies on video model-
ing interventions for children and adolescents
with ASD and to examine the outcomes of these
studies. The meta-analysis examined intervention,
maintenance, and generalization effects of video
modeling and VSM interventions across three
categories of dependent variables: (a) social-com-
munication skills, (b} functional skills, and (¢} be-
havioral functioning. A final purpose of the study
was to determine whether video modeling inter-
ventions meet the criteria for evidence-based
practices as outlined in Horner et al. {2005).

METHODR
LOCATING STUDIES

Swudies included in the meta-analysis were located
by conducting a search of journal articles pub-
lished from 1980 to 2005 utilizing the Educa-
tional Resources Information Center (ERIC) and
PsycINFO databases using a combination of the
following descriptors: autism, autism specrrum
disorder, ASD, pervasive developmental disorders,
PDD, Asperger’s, Asperger’s syndrome, video
modeling, videotape modeling, video self-model-
ing, videotape seIf«madéiing, VSM, self-model-
ing, video technology, and video feedforward. We
conducted an ancestral search of studies using the
reference lists of each study located via ERIC and
PsychINFQ, in addition to the Ayres and Lan-
gone {20035) review, in an effort to locate addi-
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tional studies that were not captured by the initial
database search, and also performed manual
searches of the journals Focus on Autism, Journal
of Autism and Developmental Disorders, and Excep-
tional Children. The abstract or Method section of
each article was examined to determine whether
the article mer inclusion criteria. Of all, 29 stud-
tes were located that examined video modeling or
video self-modeling in school-aged children and
adolescents with ASD between the ages of 3 to 21,

Each study was reviewed by the two authors
to determine inclusion eligibility based on eight
criteria.

1. Participants must have been identified as hav-
ing an ASD. Three studies included a combi-
nation of participants with ASD and other
developmental disabilities {e.g., Mechling,
Pridgen, & Cronin, 2005; Norman, Collins,
8 Schuster, 2001; Thiemann & Goldstein,
2001). In these cases, data were analyzed only
for participants with ASD.

2. The study must have uiilized outcome mea-
sures that targeted behavioral functioning, so-
cial-communication skills, or functional skills,
Studies examining academic outcomes were
excluded (e.g., Kinney, Vedora, & Stromer,
2003).

3. The study must have assessed the efficacy of
video modeling or VSM interventions alone,
or in combination with other intervention
strategies, such as reinforcement or self-moni-
toring. Interventions that did not depict a
video representation of “self” or “other” as a
model were excluded (i.e., studies involving vi-
sual priming, visual cucing, or in-vivo model-
ing).

4. The study must have utilized a single-subject
research design that demonstrates experimental
control, such as multiple-baseline, reversal, or
alternating treatment designs.

5. Studies that included dichotomous dependent
variables {e.g., yes/no, correct/incorrect} with
fewer than three probes or questions per data
point were excluded from the analysis because
they could not be logically and/or intuitively
interpreted by the metric employed in the
meta-analysis (i.e., percentage of nonoverlap-
ping data points}. In two cases, this resulted in

267

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



the exclusion of an entire study {¢.g., Charlop-
Christy 8 Daneshvar, 2003; LeBlanc et al.,
2003). In other cases it resulted in the exclu-
sion of a single participant or dependent vari-
able (e.g., Charlop-Christy, Le, & Freeman,
2000).

6. The study must have presented data in graphi-
cal displays chat depicted individual data
points rather than agprepated data (such as bar
charts), as these graphical displays were critical
to the determination of intervention effective-
ness (see Analysis subsection). This criterion
led to the exclusion of one study from the per-
centage of non-overlapping data points (PND)
analysis (e.g., Biederman, Stepaniuk, Davey,
Raven, 8 Ahn, 1999).

7. Based on recommendations provided by
Horner and colleagues for determining cvi-
dence-based practices (2005), the meta-analy-
sis included only sctudies published in
peer-reviewed journals.

8. Only studies published in English were in-
cluded in this review, resulting in the exclusion
of two studies published in Japanese (e.g.,
[noue, lizuka, 8¢ Kobayashi, 1994; Inoue &
Kobayashi, 1992).

Twenty-three studies met all these criteria and
were included in the quanritative analysis. Six ad-
ditional studies that examined video modeling or
VSM with children with ASD but did not meet
inclusion criteria were excluded from the quanti-
tative analysis. A narrative summary of four of
these studies is included in the results section (the
two studies published in Japanese were not in-
cluded in the qualitative analysis).

CLASSIFICATION

We analyzed the 23 studies using a coding system
adapted from Mastropieri & Scruggs (1985~
1986) and modified based on the criteria outlined
by Horner et al. {2005). Each study was analyzed
across the following categories: {a) participant
characteristics, including number of participants,
diagnosis, and age; (b) intervention description,
including setting, number of trearment sessions,
and length of video clips; (¢} desctiption of inde-
pendent variable(s); (d) research design; (¢} de-
scription of the targeted skills and dependent
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variables; (f) intervention effectiveness, including
intervention, maintenance, and generalization ef-
fects as measured by PND; {g) confirmation of
experimental control through the introduction or
withdrawal of the independent variable across
three points in time; (h) for video modeling only,
type of model (peer or adult); {i} for VSM only,
method of recording (scripted or naturalistic); (j)
confirmation of whether the study measured in-
terobserver reliabilicy, intervention fideliry, and
social validity; and (k} authors, including geo-
graphical location of first author {(name of state or
foreign country).

To establish interrater reliability for the cod-
ing procedure and the PND analysis, the two au-
thors independently coded each study and
compared results. Interrater agreement was ob-
tained by dividing the total number of agree-
ments by the total number of agreements plus
disagreements and muleiplying by 100. Interrater
agreement for study features was 98% {(range
96%-—100%). Given the fact that PND calcula-
tions are more complex than the recording of
study features, a separate procedure was employed
for ensuring the accuracy of PND calculations,
Both authors initially computed PND scores for
10 studies and then compared their calculations.
For these first 10 studics, interrater agreement was
70%. Discrepancies were resolved through discus-
sion and further inspection of the graphed data
points. PND scores were independently recalcu-
lated by the two reviewers, resulting in an inter-
observer agreement of 100%. PND was chen
independently calculated for the remaining 13
studies and, again, interrater agreement was
100%. In addition, one independent reviewer {a
graduate scudent trained in the coding system and
PND caiculations) coded 13 randomly selected
studies using the same procedures. The mean in-
terrater agreement between the independent re-
viewer and the authors was 100% for both study
features and PND calculations.

ANALYSIS

PND provides a measure of intervention effec-
tiveness and a method for systematically synche-
sizing single-subjece research studies (Mastropieri
& Scruggs, 1985-1986). It is determined by cal
culating the percentage of intervention data
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points that do not overlap with the highest base-
line data point. Scruggs and Mastropieri (2001)
argue that the use of PND is preferable to the use
of a conventional effect size (ES} in synthesizing
single-subject research for two primary reasons.
First, ES computations are derived theoretically
from procedures used in inferential sratistics. This
is problematic because the data derived from sin-
gle-subject research is nonindependent, thereby
violating 2 primary assumption of inferential
statistics, independence. Second, many single-
subject studies include relatively few data points
which may inflate the ES, thus making interpreta-
tions difficult ac best. Scruggs and Mastropieri
{1998} suggest that PND scores above 90 repre-
sent very effective intervention scores; scores from
70 to 90 represent effective interventions; scores
from 50 to 70 are questionable; and scores below
50 are ineffective. Scruggs. Mastropieri, and
Casto {1987} provide a comprehensive discussion
of procedures for calculating and interpreting
PND scores.

PND scores were calculated for each parrici-
pant and across all dependent variables measured
in each of the 23 studies. PND scores were calcu-
lated for intervention effects, maintenance effects,
and generalization effects. Maintenance effects
were measured by calculating PND berween base-
line and the maintenance or reversal phase. Gen-
eralization effects were calculated for studies that
measured intervention effectiveness across per-
sons, settings, or skills/behaviors thar were either
not displayed on the video or were not the pri-
mary target of the intervention. Mean PND
scores (M PND) were calculated for each study
and aggregated for the entire darta ser. Separate M
PND scores zre reported for the subset of video
modeling studies and the subset of VSM studies.
Mean PND scores are reported across the three
categories of dependent variables included in the
analysis: {a} behavioral functioning, (b} social-
commurnication skills, and {¢} functional skills.
Behavioral functioning included studies address-
ing a reduction in problem behaviors and off-
task/on-task behaviors. Socizl-communication
skills included {a) conversational skills, {b) play
skills, (¢) social initiations, and (d} social re-
sponses. Functional skills included (a) purchasing
behaviors, (b) hygiene, and (¢} other self-help
skills. Four studies (Buggey, 2005; Charlop-
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Christy et al., 2000; Hagiwara & Myles, 199%;
Haring, Kennedy, Adams, & Pitts-Conway, 1987}
measured more than one of these categorics of de-
pendent variables. In these cases, M PND scores
were calculated for the overall study and for each
of the ourcome variables,

Given the nonparametric nature of PND, we
used the Kruskal-Wallis procedure to test for sig-
nificant differences in PND berween intervention
procedures {video modeling vs. VSM), across de-
pendent variables {social-communication skills,
functional skills, and behavioral functioning),
across age groups (6 and younger, 7-12, and 13
and older}, and between studies that documented
both intervention fidelity and experimental con-
trol and those studies that did not decument
these features. The Kruskal-Wallis proceduse is 2
nonparametric test that allows for the comparison
of multiple independent samples (Hinkle,
Wiersma, 8¢ Jurs, 1994). Statistical significance
was established at the .05 level.

RESULTS
OVvERALL STUDY CHARACTERISTICS

Twenty-three studies published between 1987
and 2005 were included in the meta-analysis. A
total of 73 participants wete included in these
studies. Studies were conducted by 20 primary re-
searchers across 13 states and 4 countties. The
participants’ ages ranged from 3 to 20. Twenty-
two studies utilized a variation of a multiple base-
line or probe design and 1 study utilized a reversal
design. Of the 22 studies using 2 multiple base-
line or probe design, 16 used a multiple baseline
only design, 3 studies used 2 multiple baseline
and changing conditions design, 2 used a multi-
ple baseline and alternating treatment design, and
1 study used a multiple baseline and reversal de-
sign. Interventions were conducted in school,
home, clinical, and community settings, with
school being the most common setting (2 = 14).
Interobserver reliability was reported in 22 stud-
jes. Nine studies measured intervention fidelity
and only 4 scudies measured social validity.
Twenty-two studies demonstrated experimental
control through the introduction or removal of
the independent variable across three or more
points in time. Intervention sessions ranged in
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length from 4 to 33 sessions (Mdn = 9.5 sessions).
Duration of video clips ranged from 30 s to 13.5
min {Mdn = 3 min).

INTERVENTION, MAINTENANCE,
AND GENERALIZATION EFFECTS

Tables 1 and 2 present an overview of the 23
studies included in the quantitative synthesis.
Based on the recommendations of Scruggs and
Mastropieri (1998} for interpreting the magni-
tude of PND scores, the results indicate that
video modeling and VSM interventions are effec-
tive strategies for targeting social-communication
skills, funcrional skills, and behavioral function-
ing. Results indicate a moderate intervention ef-
fect for the studies included in the meta-analysis
(n = 22, M PND = 80%, range 29-100}. One
study (Charlop & Milsein, 1989} did not report
individual data points for the intervention phase
of the study; therefore, intervention PND was not
calculated for this study. Results also indicare
moderate effects for both maintenance and gener-
alization. Eighteen studies measured maintenance
effects (M PND = 83%, range 35-100), and 7
studies collected and graphed data on generaliza-
tion effects (M PND = 74%, range 22-100). The
Kruskal-Wallis procedure was performed to test
for significant differences across age groups {6 and
younger, 7-12, and 13 and older). None of the
differences reached the .05 leve! of significance.

DIFFERENCES ACROSS DEPENDENT
VARIABLES

PND scores were calculated across three cate-
gories of dependent variables: (a) social-commu-
nication skills, {b} functional skills, and (c)
behavioral functioning. Sixteen studies targeted
social-communication functioning, 8 targeted
functional skills, and 3 targeted behavioral func-
tioning, The highest intervention effects were
found for functional skills (» = 8, M PND =
89%, range 43-100); followed by social-commu-
nication functioning (» = 15, M PND = 77%,
range 29-98); and then behavioral functioning
{n = 3, M PND = 76%, range 42-95). Mainte-
nance effects were also moderate to high across
the three outcome variables with the highest
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PND cobserved for functional skills (n = 6, M
PND = 100%); followed by behavioral funcrion-
ing (n = 2, M PND = 82%, range 63—100); and
then social-communication (# = 12, M PND =
78%, range 35-100), Generalization effects were
moderate for the outcome variable of social-com-
munication skills (» = 6, M PND = 70%, range
22-100) and high for the outcome variable of
functional skills (= = 2, M PND = 97%, range
94-100). Ne studies measured generalization ef-
fects for the outcome variable of behavioral func-
tioning. The Kruskal-Wallis procedure revealed
no statistically significant differences across de-
pendent variables. However, all comparisons
across outcome variables should be interpreted
with caution given the small subsamples and,
thus, their vulnerability to extreme scores.

DIFFERENCES BETWEEN VIDEO
MODELING AND VSM

Fifteen studies examined video modeling inter-
ventions and 7 studies examined VSM. One
study {Sherer et al., 2001} examined both video
modeling and VSM. In this case, PND was calcu-
lated for the entire study and for both the video
maodeling interventions and the VSM interven-
tions. Moderate intervention effects were found
for both video modeling (r = 15, M PND = 81%,
range 29-100) and VSM (= = 8, M PND = 77%,
range 43-96}. Similarly, moderate maintenance
effects were observed for video modeling (n = 12,
M PND = 88%, range 50-100) and VSM {n = 7,
M PND = 71%, range 35-100). Moderate gener-
alization effects wete found for video modeling (n
=5, M PND = 82%, range 22-100) and low gen-
eralization effects were found for VSM (n = 3, M
PND = 65%, range 25-94}. The Kruskal-Wallis
procedure revealed no statistically significant dif-
ferences in the intervention, maintenance, and
generalization effects between video modeling
and VSM. A comparison of the generalization cf-
fects between video modeling and VSM should
be made with caution given the small number of
studies that collected and graphed generalization
data.
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QUTCOMES GF STUDIES THAT
MEASURED INTERVENTION FIDELITY
AND DEMONSTRATED EXPERIMENTAL
CONTROL

Nine studies measured intervention fidelity and
also demonstrated the adequace experimental con-
trol recommended by Horner et al. {2005); these
studies are noted in Tables 1 and 2. Eight of the 9
studies measured intervention effects (M PND =
85%, range 48—100). Seven of these studies mea-
sured maintenance effects (M PND = 79%, range
35-100) and 2 scudies collected and graphed data
on generalization effects (A PND = 63%, range
25-100). The Kruskal-Wallis procedure did not
reveal statistically significant differences between
the qutcomes of these 9 studies and the outcomes
of the other 14 studies included in the meta-anal-
ysis {i.¢., studies that did not measure interven-
tion fidelity and demonstrate experimental
control).

STUDIES TARGETING
SOCIAL-COMMUNICATION SKILLS

Social Skills and Play Behavior. A number of
studies examined the efficacy of video modeling
and VSM interventions in teaching social skills
and play behaviors to children and adolescents
with ASD. Wert and Neisworth (2003) examined
the cffectiveness of VSM in teaching young chil-
dren with ASD to make spontancous verbal re-
quests in school settings. During structured play
sessions with peers, the children were prompred
to make requests for play items. The video was
then edited to remove ali adult prompts so that
when the children watched the video, they ob-
served chemselves responding spontaneously and
independently. The VSM intervention led to sub-
stantial increases in spontaneous verbal requests
in all 4 children partcipating in the study and
gains were maintained at intervention levels
throughout the follow-up phase. Only 1 child
failed to show immediate gains in requesting be-
haviors after the introduction of the intervention,
though he did eventually make gains commensu-
rate to the other participanis. The researchers
noted that this child showed no interest in watch-
ing the video or seeing himself in the video.
Buggey, Toombs, Gardener, and Cerveui {1999}
examined the effects of VSM on the acquisition

ars
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and maintenance of play-related verbal responses
in school-aged children with ASD. The re-
searchers recorded the children answering ques-
tions while engaged in play behaviors. The child
then watched the videos, which depicted success-
ful verbal responding and included intermittent
verbal praise. Similar to the Buggey (2005) study,
the videos included an audio introduction of
what behaviors the child would see on the video.
Participants showed a marked increase in verbal
responses after the introduction of the VSM in-
tervention. All 3 participants nearly doubled their
rates of appropriate responding to questions dur-
ing play situarions; however, minimal mainte-
nance effects were observed.

Nikopoulos and Keenan {2003, 2004} con-
ducted two separate experiments that examined
the effects of video modeling on the social iniria-
tions and reciprocat play behaviors of children
with ASD. The later study (2004} demonstrated a
marked increase in initiation skills and reciprocal
play behaviors for all 3 participants following the
peer modeling intervention, and skills were main-
tained at 1- and 3-month follow-up. The re-
searchers concluded that the video viewing may
have increased the reinforcing properties of the
toys featured on the video. The earlier study
(2003) led to substanrtial increases in social initia-
tion and approptiate play behavior in 4 out of 7
participants; the 3 remaining participants showed
no increases. PND calculations reveal high main-
tenance and generalization effects for this study;
however, these scores are inflated by the fact that
the researchers only measured maintenance and
generalization effects for the 4 participants who
showed gains during the intervention phase. The
researchers concluded that 2 of the children en-
gaged in disruptive behaviors that did not allow
them to adequately actend to the video. They also
noted that the failure of 3 children to initiate 2
social interaction may be attributed to the fact
that none of these children knew how to play
with the play items featured in the video. Finally,
it is noteworthy that Nikopoulos and Keenan
{2003} implemented a video self-modeling proce-
dure for 1 participant after the child did not re-
spond to the video modeling intervention. The
addition of the VSM phase for this participant
was ineffectual.
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Three studics examined the benefits of video
modeling in teaching play behaviors to children
with ASD. D’Ateno, Mangiapanello, and Taylor
(2003) examined the effects of a video modeling
intervention in reaching play behaviors to a
preschool child with autist. The child viewed a
video depicting an adult model playing alone
with a toy. The adult model spoke to the play
item (e.g., a doll) and manipulated ir according 1o
a script. Children were then required to play with
the same play item featured in the video. Video
modeling led to rapid acquisition of both scripted
verbal statements and modeled motor responses
for all play sequences. However, results indicated
that gains were not generalized across verbal re-
sponses and motor behaviors that were not fea-
tured on the video (i.e., novel responses). The
researchers attributed this to the fact thar the
study included only one video exemplar. They
suggested that the use of multiple video vignettes
may have produced greater generalization effects
across bchaviors. MacDonald, Clark, Garrigan,
and Vangala (2005) extended the work of
[YAteno et al. by reaching children to engage in
longer play sequences involving pretend play. Par-
ticipants watched adult models act out scripted
sequences of pretend play. The procedure led 10
rapid acquisition of both scripred verbal state-
ments and scripted motor actions for all play se-
quences. However, similar to the results of
D’Ateno et al., the intervention did not lead to an
emergence of unscripted play behaviors. Similarly,
Taylor, Levin, and Jasper {1999) examined the ef-
fects of video modeling in increasing play-related
statements in children with ASD. Participants
watched videos depicting scripted and unscripted
dialogue between sibling and adult models. Par-
ticipants were then provided with the same play
stimuli featured in the video. The intervention led
to increases in scripted comments for both chil-
dren. However, only 1 of the 2 children exhibited
an increase in unsceipred comments.

The use of video modeling and VSM in
combination with other strategies {i.e., as part of
an intervention package) vielded conflicting re-
sults on the outcome variable of social-communi-
cation skills. Apple, Billingsley, and Schwartz
(2005) conducted two experiments that focused
on teaching compliment-giving responses and ini-
tiations via video modeling. In the first experi-

Exceprional Children

ment, video modeling was used alone and in
combination with reinforcement for performance
of the rarget behavior. Videos featured adult mod-
¢ls demonstrating compliment-giving initiations
and responses in addition to providing explicit in-
structional rules for when and how to provide
compliments. The second experiment examined
the effectiveness of video modeling in combina-
rion with a self-management strategy in increas-
ing compliment-giving behaviors. Video
modeling alone led 10 an increase in compliment-
giving responses, but not initiations. Compli-
ment-giving initiations increased only after the
addition of tangible reinforcement. When the
video modeling and reinforcement was with-
drawn, initiations decreased to bascline levels
while responses maintained intervention levels.
The second study demonstrated that the inclu-
sion of a self-management strategy increased com-
pliment-giving initiations, and levels were
maintained after the video was withdrawn. Simp-
son, Langone, and Ayres {2004) examined the ef-
fecciveness of video modeling in combinarion
with 2 computer-based instrucrional package to
reach social skills to 4 students with ASD. The
computer-based program presented picture cards
and information {e.g., a declarative statement and
definition) about the target behaviors, followed
by a video clip of peers displaying examples and
nonexamples of the targeted social skills in a nat-
ural environment. All participants showed rapid
improvements in targeted social skill activities fol-
lowing video viewing.

Based on the PND analysis, one study failed
to demonstrate the effectiveness of VSM in com-
bination with other strategies in teaching social
skills to children with ASD. Thiemann and Gold-
stein {2001) investigated the effects of written
text and pictorial cuing, social stories,  social ac-
tivity group, and video feedback on the social-
communication skills of 4 participants identified
with ASD. Immediacely following the 10-min so-
cial activity group, the participants viewed a video
of their interaction and were required to nore
whether or not they performed a targer behavior
{e.g., “I started talking”). The videos were not
edited to portray predominandy positive behav-
iors. When the target behavior was not per-
formed, the video was paused and the children
were given an opportunity to watch a peer

r7
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demonstrate the behavior. Low intervention,
maintenance, and generalization effects were ob-
served for this study.

Conversation Skills. The results of the mera-
analysis demonstrate the utility of video modeling
and VSM in promoting conversation skills. Char-
lop and Milstein {1989) examined the mainte-
nance and generalization effects of 2 video
modeling intervention on the conversation skills
of children with ASD. The videos depicted famil-
iar adules engaged in a scripted conversation while
holding specific stimuli (e.g., a toy). Maintenance
and generalization probes across persons and set-
tings were performed after the participants met
specific performance criterion. The researchers
concluded that the video modeling procedure was
effective in teaching conversation skills to the
children with ASD in the study. High mainte-
nance and generalization effects were observed for
all participants. Intervention data points were not
provided, precluding calculation of intervention
PND.

Charlop-Christy et al. (2000} compared the
effectiveness of video modeling versus in-vivo
modeling for teaching communication skills and
functional skills to children with ASD. Partici-
pants watched adult models perform various tasks
at an exaggeratedly slow pace. Prompting and re-
inforcement were not delivered during the trear-
ment phase of this study. As compared o in-vivo
modeling, video modeling led to faster acquisi-
tion of skills and larger generalization effects
across persons and settings. The researchers at-
tributed the effectiveness of video modeling to the
fact that video modeling may compensate for
children’s stimulus overselectivity, is less anxiety
provoking than interacting with a live person, and
leads to increased motivation to attend to the
model. This study was the only study that investi-
gated time and cost efficiency of video modeling
procedures. Results indicated that video modeling
was less costly and less time consuming than live
modeling.

Sherer et al. (2001) conducted the only study
comparing the effectiveness of “self” as model
versus “other” as model. Participants watched
videos that alternated between “other” and “self”
models. Videos depicted a scripted conversation
between a peer model and a teacher. Results were
variable across participants. Three of the 5 partici-
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pants performed at levels of mastery (100% accu-
racy) following the intervention. The remaining 2
participants failed to reach acquisition on tasks in
cither condition. The researchers noted thar the 2
participants with the highest level of performance
had the greatest preference for visual stimuli.
They hypothesized that the success of video mod-
eling might be contingent upon the visual learn-
ing capabilities of the learner. The rescarchers
concluded, and the PND analysis confirms, that
there were no overall differences between video
modeling and VSM.

One study documented Jow intervention and
maintenance effects for the outcome variable of
communication skills (Ogletree & Fischer, 1995).
The study was unique in that it was the only ex-
periment that used animated characters as mod-
els, as opposed to peer, adult, or self models.
During video viewing, the participants were asked
to discriminate between positive and negative ex-
amples of the target behaviors. The participants
role-played the target behavior following the
video viewing. This study also failed ro demon-
strate experimental control as defined by Horner
et al, (2005).

STUDIES TARGETING FUNCTIONAL SKILLS

Self-Help Skills, Three studies demonstrated
the effectiveness of video modeling and VSM in
promoting skill acquisition and facilitating the
generalization of self-help skills for children and
adolescents with ASD. Norman et al. {2001) in-
vestigated the effectiveness of a video instruc-
tional package which included video modeling
and video prompting to teach three self-help skills
to participants with cognitive disabilities in a
small group setting, including 1 participant with
ASD. The researchers filmed the activities being
petformed from a “first-person” perspective; that
is, through the eyes of the participant. The videos
portrayed the arms and hands of the model per-
forming the cask. In addition, the video included
a verbal and graphic cask directive ar the begin-
ning of the task sequence. After watching the
model perform the complete task sequence, the
verbal and visual task direction was delivered
(e.g.» “pick up your sunglasses”), followed by a
video prompt depicting the model completing the
fiest step of the task (i.e., picking up the sun-
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glasses). The participants received verbal praise
and a token reinforcer for successful task comple-
tion during the baseline and intervention phase.
The video instructional package was a highly ef-
fective method for teaching functional skills 1o
the child with ASD. High maintenance effects
were also observed.

Shipley-Benamou, Lutzker, and Taubman
{2002) examined che effectiveness of a video
modeling procedure in teaching functional skills
(setting a table, pet care, mailing a letter, and
making orange juice) ro three children with ASD.
Similar to Norman et al. (2001}, the video de-
picted a task being performed from a first-person
perspective. The video included a 5 s animation at
the beginning of the video ro increase attention to
the video. A narrator’s voice was also heard on the
video providing directions for the task. Unlike
Norman et al., verbal praise and gestural cues
were only provided o promote attention to the
video. Again, the video modeling intervention
was highly effective in promoting skill acquisition
across all 3 children. In addicion, skills acquisition
was maintained at I-month follow-up.

Lasater and Brady (1995) examined an in-
structional package that included VSM in combi-
nation with discrimination training, behavior
tehearsal, and debriefing for improving task flu-
ency of functional skills in 2 children with ASD.
Participants were shown four videos depicting
themselves performing the target behavior. Three
of the videos were edited 1o portray the children
independently and fluently performing the target
behavior. The fourth video portrayed the children
incorrectly performing the behavior. The latter
video was used 1o teach the children to discrimi-
nate between successful and unsuccessful behav-
ior. The video instruction package increased task
fluency, and promoted generalization to other
tasks not directly rargeted by the training.

Purchasing Skills. Results of the mera-analysis
also suggest that video modeling is an effective
strategy for teaching purchasing behaviors to chil-
dren and adolescents with ASD. Haring et al.
(1987} examined the effectiveness of video mod-
eling, in combination with explicit shopping
training, in facilitating the transfer of purchasing
skills and social behavior across various commu-
nity stores. Participants received direct training in
purchasing prior to watching the videos. The

Bxceptional Children
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video modeling intervention began after the chil-
dren reached 90% accuracy on a task analysis in
the training setting. The videos depicted peers
making purchases in various community stores
{the same sequence of behaviors that were taught
to the children with ASD in the training setting).
Participants were asked questions while they
watched the video, such as “what store is this?” or
“what is he doing?” The video modeling proce-
dure in combinartion with explicit shopping train-
ing was effective in promoting the transfer of
purchasing skills (taught in a training setting) to a
naturalistic setting (community store). To assess
changes in the dependent variables that could be
attributed to the video modeling procedure, PND
calculations were performed by calculating the
percentage of nonoverlapping data points be-
tween the shopping training phase and the video
modeling phase. That is, at least in terms of the
PND calculation, the shopping training phase
served as the baseline for the video modeling
phase. PND calculations were not calculated in
the training setting because of ceiling effects (sec
Scruggs et al. 1987, for a complete description of
procedures and conventions for calculating PND
scores). The researchers concluded that video
modeling is an effective strategy for addressing
purchasing behavior in individuals with ASD
when paired with explicit skill instruction.
Alcantara (1994) also examined the effective-
ness of a video modeling instructional package on
the acquisition and generalization of children’s
grocery-purchasing skills, but without explicit
shopping training. The study also examined the
effectiveness of video modeling alone and with an
in-vivo prompting procedure. Verbal prompts
were provided in both conditions {including base-
line) when the student failed to perform one of
the steps to the task. If a step was completed suc-
cessfully following a verbal prompt, it was
recorded as a zero {incorrect). The videos depicted
an adult model purchasing shopping items at var-
ious community stores. In addition to demon-
strating purchasing behaviors, the model also
provided verbal instruction related to the behav-
iors that they performed (e.g., “we always find
eggs in the dairy section”). The intervention was
effective in promoting the acquisition and main-
tenance of purchasing skills. Contrary to the con-
clusions of Haring et al. (1987), results indicate
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that video modeling can be an effective technique
for teaching purchasing skills withous the need
for explicic skill instruction.

Mechling et al. (2005} used video modeling
imbedded within a compauter-based instructional
program to teach purchasing skills to 3 adolescents
with developmencal disorders, including 1 with
ASD. The researchers measured verbal and motor
responses during purchasing tasks at three fast-
food restaurants. The computer-based instruc-
tional program depicted an adult model (and store
employees} purchasing various items at the three
restaurants. Students received the computer-based
instruction at school on a daily basis. The com-
puter program was designed to be interactive. For
instance, the program would stop periodically and
require the student to respond to the questions of
the store employee (e.g., “May | take your
order?”). After achieving 2 predetermined level of
mastery on the computer-based instructional pro-
gram implemented at school, students returned 1o
the three fast-food restaurants to make purchases.
Verbal praise was provided for attending to tasks
and for attempts to perform the task. Results indi-
cated that the intervention was effective in pro-
moting the acquisition and mainrenance of
purchasing skills in community sectings.

STUDIES TARGETING BEHAVIORAL
FUNCTIONING

Only one study specifically targeted the reduction
of problem behaviors, while two studies targeted
off-task behavior. Buggey (2005) examined the ef-
fects of VSM across a variety of prosocial behav-
iors including language, social initiations,
rantrums, and pushing behaviors. The various in-
terventions involved mainly scripted role-playing
peocedures and in one case the recording of natu-
ralistic behaviors. Videos included an audio intro-
ducrion that identified the behavior displayed in
the video. Each video ended with applause and a
written description of “Good Job!” All 5 parrici-
pants exhibited immediate and significant gains
in social-communication and behavioral func-
tioning. In addition, gains were maintained after
the interventions were withdrawn.

The metz-analysis provides conflicting data
on the effectiveness of VSM in reducing off-task
behavior. Coyle and Cole (2004) examined effects

Reproduced with permission of the copyright owner.

of 2 video self-modeling and sclf-monitoring in-
tervention program on the off-task classtoom be-
havior of 3 children with ASD. The researchers
recorded the children while they engaged in class-
room tasks. The video was edited to include only
on-task behavior, and was then used to train the
children to use a self-monitoring procedure tar-
geting on-task behavior. After the children were
trained to use the self-monitoring procedure, they
were instructed 1o return to their classroom to use
what they had learned, Prompting was provided
during the intervention phase to remind children
to use the self-monitoring procedure. The VSM
and self-monitoring procedures led to substantial
decreases in off-task behavior during the interven-
tion phase of the study; off-task behavior in-
creased after the first withdrawal phase of the
study. When the intervention was reapplied, off-
task behavior again decreased substantially, but
this time results were maintained after the inter-
vention was withdrawn. Hagiwara and Myles
{1999} also targeted off-task behaviors in addition
to self-help skills using a computer-based inter-
vention that combined VSM with an interactive
social story. Participants read and listened to so-
cial storics that targeted specific tasks to be per-
formed. They then watched a brief movie dlip
that depicted them performing each task. The in-
tervention had a2 minimal impact on the func-
tional skills and behavioral functioning of the 3
participants.

STUDIEs EXCLUDED FrROM THE PND
ANALYSIS

Four studies involving video modeling or VSM
for children with ASD were excluded from the
PND analysis because they did not meer the se-
lection criteria detatled earlier. Charlop-Christy
and Daneshvar {2003} and LeBlanc et al, (2003)
examined the effectiveness of video modeling in
teaching perspective-taking skills to children with
ASD. Both studies utilized videos that depicted
an adult model correctly performing a perspec-
tive-taking rask. The adult models verbalized their
problem-solving strategies and stated the correct
answers. The studies differed in the fact that
LeBlanc er al., provided reinforcement in the
form of praise, stickers, and edible items for cor-
rect responses on the perspective-taking tasks,
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whereas Charlop-Christy and Daneshvar provided
no reinforcement or feedback to participants for
correct or incorrect responses. Results of both
studies indicate that video modeling is an effec-
tive strategy for teaching perspective-taking skills
to children with ASD. In the Charlop-Christy
and Daneshvar study, results were maintained
over 2 15-month period and generalization effects
were observed across stimuli not targeted in the
video. However, generalization effects were ob-
served in only 2 of 3 participants in the LeBlanc
et al. study.

Kinney et al. (2003} used video modeling to
successfully teach generative spelling skills to a
child with ASD. The child watched as an adule
model slowly wrote a spelling word. After spelling
the word, the model verbalized the word that she
just wrote {e.g., “] wrote t-0-p”). The child was
then asked to independently write the spelling
word. As a reinforcer, the child was allowed o
watch 2 “play video” that depicted a play action or
routine unique to the word being spelled. The re-
searchers concluded that the video modeling in-
tervention was effective in promoting skill
acquisition, maintenance, and generalization of
generative spelling skills.

Biederman et al. (1999) used video modeling
to teach dressing skills 1o 3 children with autism
and 3 children with Down syndrome. The re-
searchers demonstrated thar participants per-
formed skills better after observing models
perform skills at a relatively slow pace as com-
pared to a faster pace. This procedure was similar
to the Charlop-Christy et al. {2000) study that
also featured models performing behaviors at an
exaggeratedly slow pace. No prompting or verbal
instruction was provided to the participants du-
ing the viewing of the video. The researchers con-
cluded that for children with developmental
disabiiities, video modeling is an effective instruc-
tiottal strategy that does not require the use of ad-
ditional instructional techniques, such as verbal
or physical prompting.

PISCUSBSSION

Results suggest that video modeling and VSM are
effective intervention strategies for addressing so-
cial-communication skills, behavioral function-

Exceptional Children

ing, and functonal skills in children and adoles-
cents with ASD. Results demonstrate that these
procedures cffectively promote skill acquisition,
and that skills acquired via video modeling and
VSM are maintained over time and transferred
across persons and settings. Video modeling and
VSM interventions produced similar treatment,
maintenance, and generalization effects, and re-
sults were also similar across outcome variables,
There were no significant differences between the
outcomes of studies that documented interven-
ton fidelity and experimental control and studies
that did not document these features. The studies
included in the meta-analysis involved partici-
pants ranging in age from early childhood to ado-
lescence who were diagnosed with PDD-NOS,
Asperger’s syndrome, and autism. Interventions
were implemented successfully in a variety of set-
tings, including school, home, community, and
therapeutic clinics. Perhaps most important to
time-strapped educators, video modeling and
VSM are relatively brief intervention strategies.
The median treatment length of the studies in-
cluded in the meta-analysis was nine and a half
sessions. [n zddition, the median duration of the
video clips shown to participants was only 3 min.
Results were synthesized across 23 peer-reviewed
studies conducted by 20 primary researchers
across 16 geographical locations, and cumula-
tively included 73 participants with ASD. Apply-
ing the guidelines offered by Horner et al. (2005},
the results of our study suggest that video model-
ing and VSM meet the criteria for designation as
an evidence-based practice.

Weay VibEC MODELING AND VSM ARE
EFFECTIVE FOR INDIVIDUALS WiTH ASD

The effectiveness of these interventions, in part,
can be attributed to the fact that video modeling
and VSM integrate an effective learning modality
for children with ASD (visually cued instruction}
with 2 well studied intervention technique {mod-
eling}. This notion is supported by Sherer et al.
{2001), who noted that VSM was most effective
for the children in their study who enjoyed
watching themselves on video, and who demon-
strated prior preference for visual learning, such as
video viewing and the use of visual support strate-
gies. In addition to capitalizing on the effective-
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ness of visual instruction, there are 2 number of
other factors that make video modeling and VSM
effective interventions for children with ASD. As
Bandura theorized {1977), attention is a necessary
component of modeling. That is, a person cannot
imitate the behavior of a model if the person does
not attend to the model’s behavior. Some individ-
uals with ASD exhibit overselective attention or
attend to irrelevant details of the environment
(Happe, 1991; Koning & Magill-Evans, 2001).
The use of video modeling allows interventionists
to remove irrelevant elements of the modeled skill
ot behavior through video editing. The removal
of irrelevant stimuli allows the individual with
ASD ro better focus on essential aspects of the
targeted skill or behavior. Charlop-Christy et al.
(2000} attributed the positive gains observed in
their study to the fact that children with autism
attended more closely to the video model as com-
pared to the live model. In addition, some indi-
viduals with ASD may exhibit anxiety and distress
related to social interactions (Bellini, 2004). This
anxiety may significantly impact their ability to
attend to a learning task. Video modeling and
VSM can be implemented with minimal human
interaction, thereby reducing much of the distress
and anxiety related to social interactions.

The use of video modeling allows
interventionists to remove irrelevant
elements of the modeled skill or behavior
through video editing. The removal of
irrelevant stimuli allows the individual
with ASD to better focus on essential
aspects of the targeted skill or bebavior.

Motivation could be another facror con-
tributing to the success of video modeling and
VSM interventions. Though not measured di-
rectly by the studies included in the meta-analy-
sis, anecdotal evidence and clinical experience
suggest that warching videos is a highly desired
activity for many children with and without ASD,
leading to increased motivation and attention to
the modeled task. In VSM, motivation to watch
oneself on the video may be enhanced by the por-
trayal of predominantly positive and successful

behaviors {Dowrick, 1999)—which may also in-
crease attention and enhance self-efficacy {Ban-
dura, 1997). It is important to note that one of
the least effective studies included in the meta-
analysis (Thiemann & Goldstein, 2001} exam-
ined a video feedback procedure that depicted the
children engaging in both efficacious and noneffi-
cacious behavior. The children did not view ex-
clusively positive behaviors. No studies directly
assessed motivation or self-efficacy, though this
would present a fruicful area for future inquiry.

LIMITATIONS AND SUGGESTIONS
FOR FUTURE RESEARCH

Video modeling and VSM are often combined
with other therapeutic strategies, such as visual
cuing and prompting, consequent strategies, and
self-monitoring techniques. Though the ability o
casily combine therapeutic straregies could be
considered a clinical strength of the video model-
ing and VSM procedures, from a research per-
spective, it is a significant weakness of this
meta-analysis. Few studies investigated the unique
effects of video modeling and VSM without the
use of additional intervention strategies. Other
studies attempted to control for the effects of ad-
ditional straregies through methodological con-
siderations, such as alternating treatment or
changing conditions design (Alcantara, 1994;
Apple et al,, 2005; Sheter et al., 2001), Stil! oth-
ers attempted to control for the effects of these
other strategies by including them in the baseline
phase {(Norman et al., 2001}, It should be noted
that three of the four lowest intervention effects
observed in this meta-analysis involved interven-
tions that utilized video modeling and VSM in
combination with other intervention modalities
{Hagiwara & Myles, 1999; Ogletree & Fischer,
199%; Thiemann & Geldstein, 2001). More re-
search is needed 1o examine the effects of video
modeling and VSM alone, without the use of ad-
ditional intervention strategies.

Though 23 peer-reviewed studies exceeds the
5 studies recommended by Horner er al. (2005}
to classify a practice as evidence-based, it still rep-
resents 2 small sample size for a comprehensive
meta-analysis. The small number of studies in-
cluded in the meta-analysis precluded a thorough
analysis of covariation between participant char-

Spring 2007

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



acteristics (i.e., specific diagnosis, cognitive level,
language level, etc.); setting characteristics (clini-
cal, school, home, and community}); intervention
features (length of intervention, number of video
exemplars, duration of video clips, quality of edit-
ing, ctc.} and the outcomes assaciated with the
video modeling interventions. The small sample
size also prohibited a thorough analysis of the dif-
ferences between video modeling and VSM inter-
ventions, Further research is needed to elucidate
the participant, setting, and procedural features
that lead o the most effective intervention out-
comes for children with ASD.

The present study reported PND scores
across three categories of dependent variables: {a)
behavioral functioning, (b) social-communication
skills, and {¢) functional skills {see Tables 1 and 2
for a description of the dependent variables mea-
sured in each study). Results of the PND analysis
suggest thar che highest intervention, mainte-
nance, and generalization effects were observed
for the outcome variable of functional skills.
However, it is premature to conclude that video
modeling and VSM interventions are most effec-
tive in teaching functional skills to children and
adolescents with ASD. Comparisons across de-
pendent variables should be interpreted with cau-
tion given the differences in the types of outcome
measures used to assess these variables. For in-
stance, studies targeting functional skills often
used percentage of correct responses in a task se-
quence as the outcome measure, whereas studies
measuring social skills often measured number of
social behaviors during a predetermined observa-
tional period. The type of outcome measure used
would seem to have a particular impact on the
measurement of maintenance and generalization
effects. Studies chat “train to mastery” (e.g., 100%
accuracy on a task sequence} during the interven-
tion phase would likely result in higher mainte-
nance and generalization effects than those studies
that do not train to mastery; furthermore, main-
tenance and generalization effects might be par-
ticularly elevated in cases where participants are
performing at 0% accuracy during the baseline
phase. It is uncertain how differences in cutcome
measures impacted the effect sizes observed in the
present study. Though the small sample size of the
present meta-analysis precludes a thorough exam-

Exceptional Children

ination of this issue, future rescarch should ad-
dress this as 2 primary research question.

Few studies documented the measurement of
social validity and intervention fidelity. It is im-
portant to stress that the failure to document so-
cial validity and intervention fidelity does not
necessarily indicate that the intervention is not
socially valid or that the procedures were not im-
plemented with fidelity. However, these measures
are essential in determining whether the interven-
tion was implemented as intended and whether
the intervention and the results were socially ac-
ceprable. This is particularly important given the
need for replication and the technological profi-
ciency required to implement a video modeling
intervention. Though video modeling interven-
tions are relatively easy to implement {i.¢., show-
ing a video), they do require a sufficient level of
technical expertise to edit the video footage. This
presents the potential for resistance or rejection
by some educators and families who may view
their lack of rechnological proficiency as an obsta-
cle to successful implementation. This potential
for resistance and rejection of video modeling in-
terventions makes the measurement of social va-
lidity and intervention fidelity an imperazive
aspect of research, clinical, and educational inter-
ventions.

Both social validity and intervention fidelity
are easy to measure and can be done by providing
the implementer and/or the child’s parents or
teachers with a checklist that documents when
and how often the video was shown, and whether
any events prevented the showing of the video
such as equipment failure, school fire drills, ab-
sences, or problem behaviors. These checklists
should also provide space for teachers or parents
to document formative and summative dara such
as their impressions of viewing procedures {e.g.,
the impact of the video on their classroom or
home routines}, or theit impressions of the child's
progress as a result of the intervention. Finally,
since attention and motivation are essential 1o ob-
servational learning (Bandura, 1977}, measures of
intervention fidelity should document whether or
not the child is artending o the video; measures
of social validity should ask the parent, teacher, ot
child herself whether or not the child enjoys
watching the videos.
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Only seven studies measured the generaliza-
tion effects of video modeling and VSM. This low
number was partly attributable to the narrow defi-
nition of generalization used in this study. Gener-
alization was defined as transfer of skills across
persons, settings, or the performance of skills/be-
haviors that were either not displayed on the video
or were not the primary targets of the interven-
tion. This definition excluded the calculation of
generalization effects for some studies that re-
ported resules for generalization. Though challeng-
ing, it was imperative to properly distinguish
between intervention effects and true generaliza-
tion effects. It could be argued that video model-
ing and VSM interventions, by their nature,
involve the generalization of skills to other set-
tings. For instance, consider the example of an in-
tervention where 2 child watches a video clip at
home which depicts a targeted skill being pet-
formed in a school setting. If the child performed
the skill the next day at school with the same per-
sons featured on the video, this could conceivably
be considered generalization of skills. That is, the
video was watched {and thus the skill was lezrned)
at home and then cransferred to a new setting
(school). We chose to define this as an interven-
tion effect as opposed to a generalization effect be-
cause the video depicted the skill being performed
in the school setting and the exptess purpose of
the intervention was to increase the skill in the
school setting. Had the child performed the skill
in another setting, such as 2 community park, or
with other persons not featured in the video, it
would have been defined as generalization. The
vast majority of the studies included in the meta-
analysis encompassed interventions involving chil-
dren watching a video in a setting that was
different from the setting featured in the video. As
such, video modeling and VSM hold great
promise in facilitating the transfer of skills across
sertings. However, some studies (’Ateno et al,,
2003; MacDonald et al.,, 2005; Taylor et al., 1999}
increased scripted play behaviors that were fea-
tured on the video dips, but failed to generalize o
unscripted play behaviors. MacDonald et al. ar-
tributed this lack of generalization to the fact that
their study included only one video vignete, as
opposed to multiple exemplars of the target behav-
ior. Future research should examine the utility of
video modeling and VSM in facilitating general-
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ization, and elucidate features that improve gener-
alization effects, such as using multiple video ex-
emplars, training 1o mastery, recording naturalistic
behaviors, and so forth.

TMPLICATIONS FOR PRACTICE

Video modeling and VSM provide effective op-
tions for educators and clinicians wishing to de-
sign social, communication, and behavioral
interventions for children with ASD. The VSM
studies included in the mera-analysis utilized two
types of recording strategies: (a) the recording of
scripted behavior (role playing) or the (b} record-
ing of naturalistic behavior. The choice of which
type of recording procedure to use depends on a
number of factors, including the child’s willing-
ness to participate in the role-play, the probability
of capturing the target behavior in a naturalistic
secting, and the technological capabilities of the
interventionist. Each recording procedure has
strengths that should be considered. Recording
scripted behaviors ypically requires less footage to
record, offers mote procedural control, and allows
for the delivery of more precise instruction. For
example, the interventionist can develop a script
or storyboard that precisely targets how to join in
a game with peers, and then record the child en-
gaging in che scripted behavior. Recording naru-
ralistic behavior is typically more time-consuming
and provides less procedural control, but it may
ptovide greater ecological validity. It currently is
not known which recording procedure produces
the most beneficial effects for children with ASD,
According to Dowrick (1999}, VSM inter-
ventions typically fall within two categories, posi-
tive self-review {PSR) and video feedforward. PSR
refers to individuals viewing themselves success-
fully engaging in a behavior or activity that is cur-
tently in their behavioral repertoire. PSR can be
used with Jow frequency behaviors or behaviors
that were once mastered but are no longer per-
formed. In PSR interventions, the individual is
recorded while engaging in the low frequency be-
havior {e.g., initiating an interaction with peer)
and then shown a video of the behavior being
performed. PSR is a relatively simple strategy to
use from a technological standpoint. However, for
very low frequency behavior, extensive amounts
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of raw video footage are required to capture even
a small amount of the rarger behavior.

Video feedforward is another category of
VSM interventions. In feedforward interventions,
individuals observe rhemselves successfully
demonstrating skifls that are sligh:ly above their
current capability (Dowrick, 1999). Video feed-
forward intetventions are used when the individ-
ual possesses a2 component of the target skill in
her behavioral repertoire, or is performing the
skill at a low level of mastery or autonomy. Feed-
forward requires additional technological capabil-
ities as compared to PSR, but it cypically requires
a lesser quantity of raw video footage. The use of
a “hidden support” is an example of a feedforward
intervention. For instance, the child might be
prompted by an adult to ask a playmate to join
her in an activity, or the child might be prompted
to respond to the initiations of other children.
The adult prompt is then edited out {i.e., hidden)
so that when the child views the video segment,
she sees herself as independent and successful.

Video meodeling interventions may involve
peers, siblings, or adults as models. Peer modeling
would be seemingly advantageous to adult model-
ing because children are most likely to attend to a
mode! similar to themselves in some way (Ban-
dura, 1977). However, recording the behaviors of
child peers requires further consent from parents
and additional time to train the peers to success-
fully perform the target behavior and to ensure
their full cooperation and participation. The use
of adules as models would not require additional
parental consent, and training time would be
minirmal,

SumMmary

There is a great need to identify quality, evidence-
based practices for children with ASD. Video
modeling and VSM show great promise as effec-
tive intervention strategies for addressing the
social-communication skills, behavieral function.
ing, and functional skills of children with ASD.
Results of the meta-analysis indicate that video
modeling and VSM are effective for a broad age
range of children and adolescents and can be im-
plemented in a variety of sertings. Future research
is needed to examine both the efficacy and social
validity of video modeling and VSM interven-

Exceprional Children

tions, and to examine factors that lead to the
most beneficial ourcomes for children with ASD.
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