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A B S T R A C T

Social skills deficits are a central feature of autism
spectrum disorders (ASD). This meta-analysis of 55 single-subject
design studies examined the effectiveness of school-based social
skills interventions for children and adolescents with ASD. Interven-
tion, maintenance, and generalization effects were measured by
computing the percentage of non-overlapping data points. The
results suggest that social skills interventions have been minimally
effective for children with ASD. Specific participant, setting, and
procedural features that lead to the most effective intervention
outcomes are highlighted, and implications for school personnel
are discussed. Finally, the results are compared to the outcomes 
of similar meta-analyses involving social skills interventions with
other populations of children.

IMPAIRMENT IN SOCIAL FUNCTIONING IS A CENTRAL

feature of autism spectrum disorders (ASD) and has been well
documented in the literature (Attwood, 1998; Myles et al.,
2005; Rogers, 2000). Thus, individuals with ASD have diffi-
culty communicating with others, processing and integrating
information from the environment, establishing and sustain-
ing social relationships with others, and participating in new
environments. Specific social skills deficits include difficulties
with initiating interactions, maintaining reciprocity, sharing
enjoyment, taking another person’s perspective, and inferring

the interests of others. Although social skills deficits are a
central feature of ASD, few children receive adequate social 
skills programming (Hume, Bellini, & Pratt, 2005). This is a
troubling reality, especially considering that the presence of
social impairments may portend the development of more
detrimental outcomes, such as poor academic achievement,
social failure and peer rejection, anxiety, depression, sub-
stance abuse, and other forms of psychopathology (Bellini,
2006; La Greca & Lopez, 1998; Tantam, 2000; Welsh, Park,
Widaman, & O’Neil, 2001). Most important, social skills
deficits impede one’s ability to establish meaningful social
relationships, which often leads to withdrawal and a life of
social isolation. Social skills are critical to successful social,
emotional, and cognitive development. As such, effective so-
cial skills programming should be an integral component of
educational programming for children with ASD.

SOCIAL SKILLS INTERVENTIONS FOR

CHILDREN WITH ASD
A number of qualitative reviews have examined the effective-
ness of social skills interventions for children with ASD
(Hwang & Hughes, 2000; McConnell, 2002; Rogers, 2000).
Hwang and Hughes (2000) reviewed 16 studies involving so-
cial skills programming for children with ASD between the
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ages of 2 and 12 years. The researchers concluded that social
skills programming shows “considerable promise for increas-
ing social and communicative skills” (p. 340) of children with
ASD, pointing to positive changes in social behaviors across
the studies in the literature review. Hwang and Hughes noted
that only 9 of 16 studies measured generalization effects, and
only two studies assessed intervention fidelity. Rogers (2000)
provided a comprehensive narrative of social skills strategies
for children with ASD. Similar to Hwang and Hughes,
Rogers concluded that children with ASD were responsive to
a wide variety of social skills intervention strategies to facil-
itate both adult–child and child–child interactions. These
strategies include pivotal response training, adult prompting,
environmental modifications, social skills groups, social sto-
ries, video modeling, and peer-mediated instruction.

Based on a literature review of 55 studies examining so-
cial skills interventions for young children with ASD, Mc-
Connell (2002) concluded that several effective social skills
interventions have been documented in the literature and that
children with ASD can benefit from social skills program-
ming. Most salient to the present meta-analysis, McConnell
divided social skills interventions into five categories: (a) en-
vironmental modifications, (b) child-specific interventions,
(c) collateral skills interventions, (d) peer-mediated interven-
tions, and (e) comprehensive interventions.

According to McConnell (2002), environmental modifi-
cations involve modifications to the physical and social en-
vironment that promote social interactions between children
with ASD and their peers. Child-specific interventions in-
volve the direct instruction of social behaviors, such as initi-
ating and responding. Collateral skills interventions involve
strategies that promote social interactions by delivering train-
ing in related skills, such as play behavior and language,
rather than training specific social behaviors. Peer-mediated
interventions involve training nondisabled peers to direct and
respond to the social behaviors of children with ASD. Finally,
comprehensive interventions involve social skills interven-
tions that combine two or more of the aforementioned inter-
vention categories. McConnell’s taxonomy provides a helpful
framework for synthesizing studies examining social skills
interventions for children with ASD and will be used in the
present study.

A limitation of previous literature reviews is the lack of
a quantitative metric to evaluate treatment effectiveness. That
is, the researchers relied on the conclusions drawn by the
studies’ authors to determine treatment effectiveness. Fur-
thermore, such qualitative reviews make it difficult to eluci-
date the setting, participant, and procedural features that lead
to the most beneficial outcomes. Finally, qualitative reviews
do not allow relative comparisons of treatment effectiveness
across different intervention strategies. A quantitative synthe-
sis of studies examining social skills interventions would add
a substantial amount of information to our existing knowl-
edge regarding the effectiveness of these interventions for
children with ASD.

META-ANALYSES OF SOCIAL
SKILLS INTERVENTIONS

A number of quantitative meta-analyses have been performed
on social skills intervention studies involving populations of
children and adolescents other than persons with ASD. In
general, these studies have demonstrated that traditional so-
cial skills training programs are only minimally effective in
teaching social skills to children and adolescents (Gresham,
Sugai, & Horner, 2001; Quinn, Kavale, Mathur, Rutherford,
& Forness, 1999). Quinn et al. (1999) found small effect sizes
in their meta-analysis of 35 studies examining social skills in-
terventions in children and adolescents with emotional and
behavioral disorders. Moreover, no significant differences in
outcomes were observed for duration of the intervention,
quality of the research design, age of the participant, and the
specific construct used to measure social skills. The research-
ers concluded that social skills programs must be designed to
fit the individual needs of the child, as opposed to forcing the
child to “fit” into the chosen social skills strategy or strate-
gies. Furthermore, the researchers concluded that the type of
skill deficit (i.e., performance deficit versus skill acquisition
deficit) must also be considered when developing a social
skills intervention plan. A performance deficit refers to a skill
or behavior that is present but not demonstrated or performed,
whereas a skill acquisition deficit refers to the absence of a
particular skill or behavior.

Mathur, Kavale, Quinn, Forness, and Rutherford (1998)
conducted a meta-analysis of 64 single-subject research stud-
ies involving social skills training for children with emotional
and behavioral disorders, including children with ASD. The
specific focus was on treatment effects of social skills train-
ing based on computing the percentage of non-overlapping
data points (PND) between the baseline and treatment phases
for each of the studies reviewed. The overall mean treatment
PND of 62% indicated a low treatment effect. The results of
this study were nearly identical to those of the meta-analysis
conducted by Scruggs and Mastropieri (1994), who also
found a mean treatment PND of 62% for social skills train-
ing. Most salient to the present study, the mean treatment
PND for the subsample of children with ASD was lower 
(M = 54%) than for the subsample of children with emotional
and behavioral disorders (M = 64%) and the subsample of
children with delinquent behaviors (M = 76%). Although the
mean generalization PND was also low, the mean mainte-
nance PND of 74% indicated a moderate maintenance effect
for social skills training. Furthermore, the meta-analysis re-
vealed that the lowest treatment effects were in the preschool
group compared to elementary and secondary students. The
researchers concluded that this age effect might be attributed
to the fact that many social skills interventions are not struc-
tured to meet the needs of preschoolers. The meta-analysis
also revealed that the number of treatment sessions was not
associated with treatment outcomes. Many of the studies pro-
vided vague descriptive information regarding the duration of
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instruction, however; therefore, these results should be inter-
preted with caution.

After reviewing numerous studies, Gresham et al. (2001)
concluded that meta-analytic reviews of social skills training
have yielded a wide variety of results, ranging from ineffec-
tual to highly effective interventions. Based on their review of
the literature, Gresham et al. provided a number of recom-
mendations for promoting effective social skills interventions.
First, they recommended that social skills training should be
implemented more frequently and more intensely than what
is typically implemented. They concluded that “thirty hours
of instruction, spread over 10–12 weeks is not enough”
(p. 341). Second, they concluded that a major weakness of
social skills interventions is a failure to produce adequate
maintenance and generalization effects. Gresham et al. attrib-
uted this, in part, to the fact that social skills training often
takes place in “contrived, restricted, and decontextualized”
(p. 340) settings, such as resource rooms or other pullout set-
tings. Third, the researchers posited that the ineffectiveness of
many social skills programs is a result of the interventionists’
failure to match the social skills strategy to the type of skill
deficit presented. For instance, if the child is experiencing
skill acquisition deficits, then intervention strategies designed
to teach new skills should be selected. If the child is experi-
encing performance deficits, then interventions strategies de-
signed to enhance the performance of existing skills should
be selected. Finally, Gresham et al. found that few meta-
analytic studies reported evidence that the interventions were
implemented as intended. This absence of fidelity data makes
it extremely difficult to conclude whether a social skills in-
tervention was ineffective due to an ineffectual intervention
strategy or because it was poorly implemented.

SOCIAL SKILLS INTERVENTIONS

IN SCHOOLS

The school setting provides a fertile ground for delivering
effective social skills programming, but it also presents for-
midable obstacles. The school day is filled with abundant
opportunities to interact with peers in a natural social envi-
ronment. Also, schools are equipped with trained profession-
als who are qualified to teach social skills, such as teachers,
therapists, and psychologists. Schools are often relied upon 
to shoulder the responsibility of delivering social skills pro-
gramming to children with social skills deficits, because the
presence of these deficits significantly interferes with social
relationships and has a deleterious impact on academic per-
formance (Welsh et al., 2001). However, implementing social
skills programming in schools can be challenging for school
personnel, who often are presented with limited time, re-
sources, and training. Despite a need to identify and deliver
effective school-based social skills training to children with
ASD, no studies to date have examined the effectiveness of
this type of training for this particular population. The present

study provides a meta-analysis of school-based social skills
intervention studies involving children with ASD.

PURPOSE OF STUDY

The purpose of this study was to provide a quantitative syn-
thesis of existing single-subject research studies on school-
based social skills interventions for children with ASD. Another
purpose was to examine the aggregated outcomes of these
studies and to identify the participant, setting, and procedural
features that lead to the most effective intervention outcomes
for children with ASD. The final purpose was to compare the
intervention, maintenance, and generalization effects of the
studies to the outcomes of similar studies involving social
skills interventions with other populations of children.

METHOD

Locating Studies

Studies included in the meta-analysis were located by con-
ducting a search of journal articles using the Educational Re-
sources Information Center (ERIC) and PsycINFO databases
for the years 1980–2005. Searches were carried out using 
a combination of the following descriptors: autism, autism
spectrum disorder, ASD, pervasive developmental disorder,
PDD, Asperger’s, Asperger syndrome, social skills, social
group, social interaction, social behavior, conversation, com-
pliments, cooperation, social communication, social initia-
tion, social response, play, eye contact, turn-taking, and
reciprocity. Furthermore, we conducted an ancestral search of
studies using the reference lists of each study located via
ERIC and PsycINFO in an effort to locate additional studies
that were not captured by the initial database search. Finally,
manual searches of the journals Focus on Autism and Other
Developmental Disabilities and Journal of Autism and Devel-
opmental Disorders were conducted. In all, 514 studies were
located in this initial search of journal articles.

The abstract or method section of each article was re-
viewed to determine inclusion eligibility based on the fol-
lowing nine criteria. First, participants must have been
identified as having ASD. In some instances, studies included
both children with ASD and children without ASD. In these
cases, data were analyzed only for the participants with ASD.
Second, the study must have used outcome measures that
targeted social functioning. Studies that measured only aca-
demic functioning or the reduction of problem behaviors
were excluded. Third, the study must have assessed the effi-
cacy of social skills interventions. Interventions that measured
social behaviors but did not use a social skills intervention
(e.g., pharmacological or other medical interventions) were
excluded. Fourth, the study must have examined social skills
interventions that were implemented in a school setting. In
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cases where studies involved multiple settings (e.g., home
and school), only the data for the interventions that took place
in the school setting were analyzed. Fifth, the study must have
used a single-subject research design. Sixth, studies must in-
clude dichotomous dependent variables (e.g., yes–no, correct–
incorrect) with at least three probes or questions per data
point or three data points per intervention phase. The reason
for this criterion was that fewer instances could not be logi-
cally or intuitively interpreted by the metric employed in the
meta-analysis (i.e., PND). Seventh, the study must present
data in graphical displays that depicted individual data points
rather than aggregated data (such as means), as these graphi-
cal displays were critical to the determination of intervention
effectiveness. Eighth, the study must have been published in
a peer-reviewed journal. Finally, the study must have been
published in English. In all, 55 studies met all these selection
criteria and were included in the quantitative analysis.

Classification

A coding system, adapted from Bellini and Akullian (2007),
was designed to analyze the 55 studies. Each study was ana-
lyzed across the following categories:

1. participant characteristics, including number
of participants, diagnosis, and age;

2. intervention description, including the type of
intervention strategy employed and the format
of the intervention (e.g., individual versus
group training);

3. length and dosage of intervention, including
number of treatment sessions, hours of inter-
vention, and duration of intervention (number
of days from the beginning of the intervention
to the end of the intervention);

4. research design;

5. description of the targeted skills and
dependent variables;

6. intervention effectiveness, including inter-
vention, maintenance, and generalization
effects as measured by the percentage of 
non-overlapping data points;

7. location of intervention (e.g., classroom or
resource/therapy room);

8. confirmation of experimental control through
the introduction or withdrawal of the indepen-
dent variable across three points in time or
across three data series (Horner et al., 2005);

9. confirmation of whether the study measured
interobserver reliability, intervention fidelity,
and social validity; and

10. confirmation of whether the study systemati-
cally matched the intervention strategy to the
type of skill deficit.

Three authors independently coded each study. To en-
sure interrater reliability, the primary author independently
coded all 55 studies. Interrater agreement was obtained by di-
viding the total number of agreements by the total number of
agreements plus disagreements and multiplying by 100. In-
terrater agreement for study features was 94%, with a range
from 89% to 100%. Given the fact that PND calculations are
more complex than recording study features, a separate pro-
cedure was employed to ensure the accuracy of the PND cal-
culations. PND scores were initially calculated by two of the
authors. To ensure interrater reliability, the primary author
also calculated PND scores for each study. Initial interrater
agreement for PND calculations was 81%, with a range from
71% to 91%. Discrepancies were resolved through discussion
and further inspection of the graphed data points. PND scores
were then independently recalculated by the two authors who
initially calculated PND scores, resulting in an interobserver
agreement of 100%. Furthermore, one independent reviewer
(a graduate student trained in the coding system and PND cal-
culations) coded 14 randomly selected studies (25% of the
studies used in the meta-analysis) using the same procedures.
The mean interrater agreement between the independent re-
viewer and the authors was 100% for study features and 93%
for PND calculations.

Analysis
The effectiveness of interventions was determined by com-
puting the PND for each study. PND provides a measure of
intervention effectiveness and a method for systematically
synthesizing single-subject research studies (Mastropieri &
Scruggs, 1985–1986). It is determined by calculating the per-
centage of intervention data points that do not overlap with
the highest baseline data point. Scruggs and Mastropieri
(2001) argued 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 sta-
tistics. This is problematic because the data derived from
single-subject research are not independent, thereby violating
a primary assumption of inferential statistics. Second, many
single-subject studies include relatively few data points, which
may inflate the ES, thus making interpretation difficult at
best. According to Scruggs and Mastropieri (1998), PND
scores above 90 represent very effective intervention scores,
scores from 70 to 90 represent effective interventions, scores
from 50 to 70 represent interventions with low or question-
able effectiveness, and scores below 50 represent ineffective
inventions.

PND scores were calculated for each participant and
across all dependent variables measured in each of the 55
studies. Specifically, PND scores were calculated for inter-



157R E M E D I A L A N D S P E C I A L E D U C A T I O N

Volume 28, Number 3, May/June 2007

vention effects, maintenance effects, and generalization ef-
fects. Maintenance effects were measured by calculating PND
between baseline and the maintenance phase. Generalization
effects were calculated for studies that measured intervention
effectiveness across persons, settings, play stimuli, or skills
and behaviors. Mean PND scores were calculated for each
study and aggregated for the entire data set. Mean PND
scores are reported across the two categories of dependent
variables included in the analysis: collateral skills and so-
cial interaction skills. Collateral skills (McConnell, 2002)
included play skills, language/conversation skills, prosocial
skills (e.g., sharing, waiting for a turn, social smiling), eye
contact, and joint attention. Social interaction skills included
specific social behaviors, such as social initiations, social re-
sponses, social participation, and duration of interactions.
One study measured both categories of dependent variables.
In this case, mean PND scores were calculated for the over-
all study and for each of the outcome variables. PND scores
are also reported across intervention features, including 
(a) type of intervention, as defined by McConnell (2002; e.g.,
environmental modifications, collateral skills intervention,
peer-mediated intervention, child-specific intervention, or
comprehensive intervention, which consists of a combination
of the other strategies); (b) length and duration of interven-
tion; (c) intervention format (e.g., individual versus group
training); and (d) location of intervention (e.g., typical class-
room or pullout). For the latter analysis, an intervention that
involved removing the child from his or her typical classroom
setting for any portion of the intervention was coded as a
pullout intervention. One study used classroom interventions
for four participants but used a pull-out intervention for one
participant. In this case, mean PND scores were calculated
for the overall study, and separate mean PND scores were
also calculated based on the location of the intervention. Fi-
nally, PND scores are reported across participant grade level
(e.g., preschool, elementary, and secondary). In some studies,
the authors did not indicate grade level for elementary 
and secondary level children. In these cases, children under
13 years old were coded as elementary, whereas children 
13 years and older were coded as secondary. Six studies in-
volved children from multiple age groups. In these cases,
mean PND scores were calculated for the overall study and
for each of the age groups represented in the study.

Given the nonparametric nature of PND, the Kruskal-
Wallis procedure—a nonparametric test that allows for 
the comparison of multiple independent samples—was per-
formed to test for significant differences in PND across
dependent variables (collateral skills vs. social interaction
skills), intervention features (type of intervention, interven-
tion format, and location of intervention), and age groups
(preschool, elementary, and secondary). Furthermore, Pear-
son product–moment correlations were conducted to examine
relationships between length and duration of intervention and
treatment outcomes. Statistical significance was established
at the .05 level.

RESULTS

Overall Study Characteristics

The 55 peer-reviewed studies included in the meta-analysis
were published between 1986 and 2005. A total of 157 par-
ticipants were included. Forty-two studies used a variation of
a multiple baseline or probe design, six studies used a rever-
sal design, three studies used an A–B design, two studies used
a changing conditions design, one study used an alternating
treatment design, and one study used an alternating treatment
and reversal design. Of the 42 studies using a multiple base-
line or probe design, 24 used a multiple baseline–only design,
and 18 used a combination of multiple baseline and changing
conditions, reversal, or alternating treatment design. Interob-
server reliability was reported in all 55 studies. Social valid-
ity was measured in 12 studies, and intervention fidelity was
measured in 14 studies. Experimental control was demon-
strated in 49 studies through the introduction or removal of
the independent variable across three or more points in time.
Interventions ranged in length from 8 to 73 sessions (n = 38,
Mdn = 25.5 sessions). Hours of intervention ranged from 2.5
to 28 hours (n = 18, Mdn = 7.25 hours). Length of interven-
tion ranged from 10 to 210 days (n = 30, Mdn = 60 days).
Finally, only one study systematically matched the type of in-
tervention strategy with the type of skill deficit exhibited by
participants.

Intervention, Maintenance, and 
Generalization Effects

Based on Scruggs and Mastropieri’s (1998) recommenda-
tions for interpreting the magnitude of PND scores, as noted
earlier, the results indicated that social skills interventions
produce low to questionable treatment and generalization ef-
fects and moderate maintenance effects for children with
ASD. The results indicated a questionable intervention effect
for the studies in the meta-analysis (n = 52; PND M = 70%,
range = 17–100%). Just over half of the reviewed studies
(52%) produced mean intervention PND scores above 70.
Three studies did not provide individual data points for the
intervention phase of the studies; therefore, intervention PND
was not calculated for these studies. Maintenance effects
were reported in 25 studies, and generalization was reported
and graphed in 15 studies. The results indicated moderate
maintenance effects (n = 25; PND M = 80%, range = 17–
100%) and low generalization effects (n = 15; PND M = 53%,
range = 17–100%).

Differences Across Intervention and 
Participant Features

Table 1 presents mean PND scores for intervention, mainte-
nance, and generalization effects across the types of inter-
vention used in the studies. As illustrated, 10 studies used a
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collateral skills intervention, 10 used a peer-mediated inter-
vention, 15 used a child-specific intervention, and 20 used a
comprehensive intervention. No studies used an exclusively
environmental modification intervention. Intervention effects
were similar across categories, with the highest PND scores
observed for collateral skills interventions (range = 43–100%),
and the lowest scores observed for peer-mediated interven-
tions (range = 37–100%). Greater variation in mean PND
scores was found for maintenance effects, with the highest
scores observed for collateral skills interventions (range =
88–100%) and the lowest scores for comprehensive interven-
tions (range = 35–100%). Generalization PND scores also
varied considerably and were likely influenced by the small
number of studies that measured generalization effects. The
Kruskal-Wallis procedure was performed to test for signifi-
cant differences in intervention, maintenance, and generaliza-
tion effects across type of social skills intervention. None of
these differences reached the .05 level of significance.

Table 2 presents mean PND scores for intervention,
maintenance, and generalization effects for individual and
group interventions. As illustrated, 24 studies investigated
interventions that involved only the target child, whereas 31
used a group intervention. Low to moderate intervention ef-
fects were found for both individual (range = 17–96%) and
group interventions (range = 37–100%). Moderate mainte-
nance effects were observed for both intervention formats.
Higher generalization effects were found for individual inter-

ventions than for group interventions. Results of the Kruskal-
Wallis procedure revealed that the differences between the
groups were not statistically significant.

Table 3 presents mean PND scores for classroom and
pullout interventions; 27 studies delivered the social skills in-
tervention within the child’s typical classroom setting, and 20
implemented a pullout intervention. One study used a class-
room intervention for four participants but used a pullout in-
tervention for one student. Seven studies did not provide
sufficient information to discern the location of the interven-
tion. The Kruskal-Willis procedure indicated significant dif-
ferences between the two groups across intervention, χ2(1) =
4.63, p < .05; maintenance, χ2(1) = 4.08, p < .05; and gener-
alization effects, χ2(1) = 5.52, p < .05. Interventions delivered
in the child’s typical classroom setting produced moderate
intervention and maintenance effects and low generalization
effects, whereas pullout interventions produced low to ques-
tionable intervention and maintenance effects and very low
generalization effects.

Table 4 presents mean PND scores across age groups
(preschool, elementary, and secondary). As illustrated, 21 stud-
ies involved preschool-age children, 23 involved elementary-
age children, and 5 studies involved secondary-age students.
Six studies involved participants from multiple age groups.
Intervention effects were similar across age groups, with the
highest PND scores for secondary-age children (range = 21–
98%) and the lowest PND scores observed for elementary-

TABLE 1. Mean PND Scores by Type of Social Skills Intervention

Intervention Maintenance Generalization

Intervention type % n % n % n

Collateral skills 75 7 93 5 51 2

Peer mediated 62 10 79 5 33 3

Child specific 71 15 87 5 67 1

Comprehensive 72 20 69 8 59 9

Note. PND = percentage of non-overlapping data points.

TABLE 2. Mean PND Scores by Format of Social Skills Intervention

Intervention Maintenance Generalization

Format % n % n % n

Individual 72 24 84 12 63 8

Group 69 28 77 13 43 7

Note. PND = percentage of non-overlapping data points.
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age children (range = 17–100%). The highest maintenance
effects were noted for the secondary group (range = 96–
100%) and the lowest for the preschool group (range = 17–
100%). The highest generalization effects were also observed
for the secondary group (range = 67–75%), with the lowest
PND scores for elementary-age children (range = 16–79%).
The Kruskal-Wallis procedure was performed to test for sig-
nificant differences across age groups. None of the differ-
ences reached the .05 level of significance.

Correlational analyses were conducted to examine rela-
tionships among the number of intervention sessions, hours
of intervention, and length of treatment sessions and treat-
ment outcomes (intervention, maintenance, and generaliza-
tion effects). The strength of these associations was low, and
none of the correlations reached the .05 level of significance.

Differences Across Dependent Variables

PND scores were calculated for two categories of dependent
variables: collateral skills and specific social behaviors. Thirty-
six studies targeted specific social behaviors, and 18 studies
targeted collateral skills. One study measured both types of
dependent variables. Similar intervention, maintenance, and
generalization effects were observed between collateral skills
and specific social behaviors. Interventions targeting collat-
eral skills produced low to moderate intervention (n = 17;
PND M = 72%, range = 25–100%), maintenance (n = 11;
PND M = 75%, range = 33–100%), and generalization effects

(n = 6; PND M = 53%, range = 25–80%). Interventions tar-
geting specific social behaviors also produced low to moder-
ate intervention (n = 36; PND M = 69%, range = 17–97%),
maintenance (n = 15; PND M = 85%, range = 35–100%), and
generalization effects (n = 11; PND M = 56%, range = 16–
84%). The Kruskal-Wallis procedure revealed no statistically
significant differences between dependent variables.

DISCUSSION

The results of this meta-analysis suggest that school-based
social skills interventions are minimally effective for children
with ASD. Specifically, social skills interventions produced
low treatment effects and low generalization effects across
participants, settings, and play stimuli. Moderate mainte-
nance effects were observed, suggesting that gains made via
social skills interventions are maintained after the interven-
tion is withdrawn. Furthermore, similar intervention, mainte-
nance, and generalization effects were observed between
interventions targeting collateral skills (e.g., play skills, joint
attention, and language skills) and interventions targeting
specific social behaviors (e.g., social initiations, social re-
sponses, and duration of interaction).

The low treatment effects observed in the present study
are consistent with the results of previous social skills inter-
vention meta-analyses (Mathur et al., 1998; Scruggs & Mas-
tropieri, 1994). The mean PND scores for intervention effects

TABLE 3. Mean PND Scores by Location of Social Skills Intervention

Intervention Maintenance Generalization

Location % n % n % n

Classroom 76 28 88 16 67 8

Pullout 62 21 67 9 29 5

Note. PND = percentage of non-overlapping data points.

TABLE 4. Mean PND Scores by Age Group

Intervention Maintenance Generalization

Age group % n % n % n

Preschool 70 21 74 8 65 7

Elementary 69 28 79 14 40 7

Secondary 76 9 99 5 71 2

Note. PND = percentage of non-overlapping data points.
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observed in the present study (M = 70%) were higher than the
mean PND scores observed for the subsample of participants
with ASD in Mathur et al.’s study (M = 54%). This difference
may be due to the fact that the present study included only
school-based interventions, whereas Mathur et al. included
interventions that were implemented in multiple settings. The
differences in outcomes may also be attributed to differences
in sample size. Mathur et al. did not report the total number
of participants with ASD, nor did they report the total num-
ber of studies involving participants with ASD. However, the
ASD group was one of three groups derived from a total sam-
ple of 64 studies and 283 participants. In comparison, the
present study included 55 studies, involving 157 participants
with ASD. It can be reasonably inferred that the subsample 
of participants with ASD included in Mathur et al.’s meta-
analysis was considerably smaller than the sample of partici-
pants with ASD included in the present meta-analysis.

Similar treatment, maintenance, and generalization
effects were observed across collateral skills, peer-mediated,
child-specific, and comprehensive interventions. Further-
more, there were no significant differences between the inter-
vention and maintenance effects of studies that implemented
group interventions and studies that implemented individual
interventions. Individual interventions produced higher gen-
eralization effects than did group interventions; however,
these differences were not statistically significant. An exami-
nation of outcomes across age groups revealed that social
skills interventions were most effective with secondary-age
students. However, the differences across the groups were not
significant and should be interpreted with caution given the
small number of studies (n = 9) that involved secondary-age
participants. The length and duration of interventions varied
considerably across studies. There were no significant rela-
tionships observed between the number of intervention ses-
sions, hours of intervention, and length of intervention (total
days from the beginning to the end of the intervention) and
treatment outcomes. However, statistically significant differ-
ences were observed between interventions implemented in
the child’s typical classroom and studies implemented in pull-
out settings. That is, studies implemented in the child’s
typical classroom setting produced significantly higher inter-
vention, maintenance, and generalization effects than inter-
ventions that involved removing the child from the classroom.
Finally, only one study systematically matched the type of in-
tervention strategy with the type of skill deficits exhibited by
participants.

Implications for Practice

As mentioned earlier, Gresham et al. (2001) provided several
recommendations for improving the effectiveness of social
skills interventions. Their recommendations included in-
creasing the dosage of intervention, providing instruction in
the child’s natural setting, matching the intervention strategy
with the type of skill deficit, and ensuring intervention fi-

delity. These recommendations are discussed in relation to
the findings of the present meta-analysis, and implications for
both research and practice are provided.

Dosage. Gresham et al. (2001) recommended that so-
cial skills interventions be implemented more intensely and
frequently than the level presently delivered to children with
social skills deficits. Although Gresham et al. did not recom-
mend a specific dosage, they stated that 30 hours of instruc-
tion, spread over 10 to 12 weeks, was insufficient. The low
intervention effects observed in the present meta-analysis
may be attributed to the low level of instructional intensity
provided in the reviewed studies, which was considerably
lower than the 30-plus hours recommended. It is important to
note that the present study found no significant relationships
between length of intervention and intervention outcomes.
However, as in Mathur et al. (1998), many studies failed to
provide adequate descriptive information regarding the inter-
vention length and duration. Therefore, the results related to
intervention length and study outcomes should be interpreted
with caution. Children with ASD exhibit significant social
skills deficits that may potentially lead to academic, behav-
ioral, and emotional difficulties. As such, the recommenda-
tion to increase instructional intensity is particularly salient
for this population of children. School personnel should look
for opportunities to teach and reinforce social skills as fre-
quently as possible throughout the school day. Future re-
search studies should provide more descriptive information
regarding intervention length and examine the relationship
between length of intervention and intervention outcomes.

Intervention Setting. Gresham et al. (2001) noted that
the weak outcomes of social skills interventions can be at-
tributed to the fact that these interventions often take place in
“contrived, restricted, and decontextualized” (p. 340) settings,
such as resource rooms or other pullout settings. According to
Gresham et al., this “decontextualized” programming leads 
to poor maintenance and generalization effects. The results 
of the present meta-analysis support this assertion; that is,
maintenance and generalization effects were significantly
lower for interventions that were implemented in pullout set-
tings. In contrast, interventions that were implemented in the
child’s typical classroom setting produced higher mainte-
nance effects and higher generalization effects across par-
ticipants, settings, and play stimuli. In addition to higher
maintenance and generalization effects, the results of the
present study also suggest that interventions implemented in
the child’s typical classroom produce higher intervention ef-
fects. This finding has important implications for school-
based social skills interventions. Teachers and other school
personnel should place a premium on selecting social skills
interventions that can be reasonably implemented in multiple
naturalistic settings. This is particularly important for chil-
dren with ASD, who may have considerable difficulties with
transferring skills from one setting to another. Future research
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should be conducted to examine this finding more compre-
hensively. For instance, comparison studies can be conducted
to examine the differential effects of identical interventions
implemented in multiple settings.

Matching Strategy with Type of Skill Deficit. Gre-
sham et al. (2001) asserted that a key component of effective
social skills programming is the ability of the interventionist
to match the intervention strategy with the type of skill
deficit. This position was supported by Quinn et al. (1999),
who concluded that the failure of many social skills interven-
tions results from a mismatch between strategy and skill
deficits. Quinn et al. further stated that interventions should
be designed to address the individual needs of the child,
rather than forcing the child to “fit” into the selected strategy.
Of the 55 studies included in the present meta-analysis, only
one study pointed out the type of skill deficit exhibited by the
participants. School personnel should make an intensive ef-
fort to systematically match the intervention strategy to the
type of skill deficit exhibited by the child. For instance, if the
child lacks the skills necessary to join in an interaction with
peers, an intervention strategy should be selected that pro-
motes skill acquisition. In contrast, if the child has the skills
to join in an activity but regularly fails to do so, a strategy
should be selected that enhances the performance of the
existing skill. See Bellini (2006) for a comprehensive discus-
sion of how to discern between a skill acquisition and a per-
formance deficit and for a list of social skills intervention
strategies that have been divided into strategies that promote
skill acquisition and strategies that enhance the performance
of existing skills.

Intervention Fidelity. Only 14 of the studies in the
present meta-analysis measured whether the intervention was
implemented as intended. Gresham et al. (2001) concluded
that the failure of studies to provide intervention fidelity data
makes it extremely difficult to conclude whether a social
skills intervention was ineffective because of an ineffectual
intervention strategy or because the strategy was poorly im-
plemented. Poor intervention fidelity may significantly di-
minish the outcomes of the social skills intervention and
diminish the implementers’ ability to make decisions regard-
ing the effects of individual strategies. Furthermore, social va-
lidity data were collected in only 12 of the studies in the
analysis. Social validity refers to the social significance of the
treatment objectives, the social significance of the interven-
tion strategies, and the social importance of the intervention
results (Gresham & Lambros, 1998). Thus, it involves ensur-
ing that the consumers (parents and teachers) believe that the
selected intervention strategies are effective and appropriate,
and that the social objectives are important for the child 
to achieve. Social validity often has a direct impact on in-
tervention fidelity. If the intervention lacks social validity,
consumers are less likely to exert the effort necessary to im-
plement the intervention, thus diminishing intervention fi-

delity. School personnel and researchers should make a con-
certed effort to collect data related to intervention fidelity.

Limitations and Suggestions for Future Research

Although the results of the present study have valuable impli-
cations for school personnel and researchers, several limita-
tions must be noted. The relatively small number of studies
included in the meta-analysis precluded a thorough analy-
sis of covariation between participant characteristics (age-
specific diagnosis, cognitive level, language level), setting
characteristics (classroom vs. pullout), intervention features
(length of intervention, type of intervention, group vs. indi-
vidual intervention), and the outcomes associated with the
social skills interventions. In particular, the sample size pre-
cluded examining interaction effects among intervention
features, participant features, and outcomes. For instance, it
would be important to examine whether classroom interven-
tions are more or less effective for secondary-age children
than they are for preschool-age children or elementary-age
children. The number of studies included in the meta-analysis
also precluded us from comparing the outcomes of specific
social skills strategies, such as social stories, social scripting,
prompting, video modeling, and so on. Future research should
examine the outcomes of specific strategies and elucidate the
participant, setting, and procedural features that lead to the
most beneficial social outcomes for children with ASD.

It is important to interpret the outcomes of the present
meta-analysis in the context of a potential publication bias.
Publication bias refers to the tendency of researchers and
journal editors to make publication decisions based on the
strength of the study findings (Scargle, 2000). Thus, pub-
lished intervention studies may inflate the true effects of a
particular intervention. Publication bias presents a particular
obstacle to meta-analytical researchers, as it could potentially
lead researchers to overestimate the positive effects of a par-
ticular intervention. In the case of the present meta-analysis,
publication bias may have inflated the intervention, mainte-
nance, and generalization effects of the school-based social
skills interventions. If so, this would indicate that the true ef-
fects of social skills interventions for children with ASD may
be even lower than the minimal effectiveness observed in the
present meta-analysis. Future research should examine the
threat of publication bias by including unpublished studies,
such as dissertations, in the meta-analysis and comparing
their results to those of published studies.

Only 15 studies measured the generalization effects of
social skills interventions. This small subsample precluded a
more comprehensive examination of intervention features that
promote the generalization of skills across participants and
settings. Generalization of skills is an integral component of
social skills interventions, and the success of social skills in-
terventions should be judged based on the ability of the child
to perform the skill in multiple social settings and with mul-
tiple persons. School personnel should create an explicit plan



162 R E M E D I A L A N D S P E C I A L E D U C A T I O N

Volume 28, Number 3, May/June 2007

for promoting generalization when developing a social skills
intervention. Future research should elucidate features that
improve generalization effects, such as programming for gen-
eralization, teaching self-monitoring, or providing instruction
in the natural setting.

The present meta-analysis only included school-based
social skills interventions. It is unclear how the results of
these school-based interventions compare to those of inter-
ventions implemented in other settings, such as clinical or
home settings. Future research using similar methodology
should examine the outcomes of social skills interventions
implemented in these other settings and compare these results
with the outcomes reported in the present study.

Summary

The results of the present study are consistent with those of
previous meta-analyses indicating that social skills interven-
tions are only minimally effective for children with ASD and
other social skills deficits. The results support the recom-
mendations offered by Gresham et al. (2001), which include
increasing the dosage of social skills interventions, providing
instruction in the child’s natural setting, matching the inter-
vention strategy with the type of skill deficit, and ensuring in-
tervention fidelity. Future research is needed to examine both
the efficacy and the social validity of social skills interven-
tions and to examine factors that lead to the most beneficial
outcomes for children with ASD. �
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