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Introduction

Social skills groups (SSGs) are an intervention strategy in 

which three or more students, sometimes including students 

diagnosed with autism spectrum disorder (ASD), come 

together and are simultaneously taught a variety of social 

behaviors. SSGs have been found to be effective in teach-

ing a wide variety of behaviors, including: social interac-

tion (e.g., Kamps et al. 1992), greetings (e.g., Barry et al. 

2003), handling disagreements (e.g., Laugeson et al. 2012), 

sportsmanship (e.g., Laugeson et  al. 2009), and chang-

ing the game when bored (e.g., Kassardjian et  al. 2014). 

There are many potential benefits for implementing SSGs 

for individuals diagnosed with ASD; these benefits include 

possible increased observational learning (e.g., Leaf et  al. 

2013), placing peers in closer proximity to each other, pos-

sible promotion of generalization (e.g., Sartini et al. 2013), 

closer resemblance to typical classroom settings, and more 

efficient instruction for teachers working with individuals 

diagnosed with ASD (e.g., Leaf et al. 2013).
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The potential advantages may have led to the widespread 

clinical implementation of SSGs; today, it is one of the five 

most commonly implemented interventions to improve 

social behavior for individuals diagnosed with ASD (IAN 

Research Findings 2011). In addition to the increase of 

clinical implementation of SSGs there has been an increase 

in the number of empirical investigations evaluating SSGs 

for individuals diagnosed with ASD (Matson et al. 2007). 

These empirical investigations have included descriptive 

analyses (e.g., Sartini et  al. 2013), single subject designs 

(e.g., Kamps et  al. 1992; Kassardjian et  al. 2014), and 

group designs (e.g., Laugeson et al. 2009, 2012).

Studies that used single-subject designs include Kamps 

et  al. (1992), Kassardjian et  al. (2014) and Kohler et  al. 

(2001). In their seminal study, Kamps and colleagues 

(1992) evaluated the effects of a SSG, implemented in 

a first grade classroom, to increase social interactions 

for three individuals diagnosed with ASD. In this study, 

the authors used procedures based upon the principles of 

behavior analysis to teach a variety of social behaviors 

(e.g., initiating, accepting compliments, and asking for 

help). Through the use of a multiple baseline design the 

results showed that the participants increased their social 

interactions with peers. Although the results of the study 

were positive, the intervention procedures were not thor-

oughly described, which may make it difficult for future 

researchers and clinicians to replicate the procedures.

In 2001, Kohler and colleagues evaluated the effects 

of a “naturalistic” teaching intervention (e.g., using novel 

materials and incidental teaching) to teach four preschool-

ers with disabilities social interaction skills (e.g., talking 

to each other and exchanging materials). The authors also 

used a multiple baseline design and the results showed 

clear improvements in social interaction skills follow-

ing intervention. Although the results were positive, the 

dependent variables (i.e., social interaction skills) were a 

constellation of behaviors, so it is not clear exactly which 

behaviors improved. Despite the limitations with these and 

other studies that have used single subject designs to evalu-

ate SSGs, researchers have demonstrated that SSGs can 

be an effective intervention for increasing specific social 

behavior.

In the last decade the number of studies that have evalu-

ated SSGs using group designs have drastically increased 

(Kaat and Lecavalier 2014). In 2009, Laugeson and col-

leagues evaluated the PEERS model for improving social 

behavior for thirty-three teenagers diagnosed with ASD. 

The SSG was implemented for 12 weeks, with sessions tak-

ing place once a week for 90 min. Each week the authors 

taught participants a different skill (e.g., choosing appro-

priate friends, handling teasing, and handling disagree-

ments). The teaching included parent involvement, home-

work, didactic lessons, and demonstrations. The authors 

used a group design with a treatment group and a control 

group (delayed treatment group) to evaluate improvements 

on various assessments completed by parents and teachers. 

The results showed that the PEERS model was effective for 

improving social behavior.

In 2012, Laugeson and colleagues replicated their previ-

ous research when they evaluated the UCLA PEERS Pro-

gram for 28 middle and high school students diagnosed 

with ASDs. The study consisted of fourteen 90  min ses-

sions following the same procedures and teaching simi-

lar skills as in the 2009 study. The results showed that 

participants made significant gains in social behavior and 

maintained these gains 14  weeks after intervention had 

ended. Although the results of these studies are positive, 

there were a few areas that should be addressed in future 

research. These areas include implementing a SSG in a 

more individualized manner and using a blind evaluator 

to measure behavior change, as opposed to only relying on 

parents, whose reports may be biased.

While the results of research using both single-sub-

ject and group designs have indicated that participants 

improved in their use of social skills in at least some con-

texts, there have been limitations within this research which 

have been described in meta-analysis and review papers 

(e.g., Cappadocia and Weiss 2011; Kaat and Lecavalier 

2014; Rao et al. 2008; Reichow and Volkmar 2010; White 

et  al. 2007). In 2007, White and colleagues evaluated 14 

studies that implemented SSGs for individuals diagnosed 

with ASD. The analysis resulted in the authors concluding 

that several limitations, within the then current research, 

should be addressed, including use of control groups, mul-

tiple informants completing evaluations, and blind evalua-

tors to conduct independent evaluations. Additionally, the 

results showed that all studies included participants that 

were above the age of 6 years-old.

Rao and colleagues (2008) conducted another review 

of ten studies that implemented SSGs for individuals diag-

nosed with ASD. The authors concluded that “despite its 

widespread clinical use, empirical support for social skills 

training (SST) programs for children with AS/HFA is in its 

infancy” (p. 359). The authors stated that future research-

ers should utilize group designs with control groups, par-

ticipants should be evaluated by blind observers, and 

researchers should evaluate generalization and maintenance 

measures. In 2010, Reichow and Volkmar conducted a 

meta-analysis of sixty-six studies across a variety of social 

skills interventions, including SSGs. The results of the 

analysis showed that in some studies maintenance results 

were poor, SSGs were evaluated as a component of a larger 

teaching package, and that the mean age of participants in 

SSGs was 10 years. Thus, future research should evaluate 

SSGs in isolation and with a younger age group, as well as 

evaluate long term maintenance.
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In a more recent review Kaat and Lecavalier (2014) 

evaluated 48 studies that implemented SSGs for individu-

als diagnosed with ASD. In this review, only two studies 

included participants younger than 6 years of age, the treat-

ment intensity ranged from less than 7  h to 3  years, and 

only six studies confirmed a diagnosis of ASD through 

general assessment procedures. Thus, the authors con-

cluded that more work is necessary before firm conclusions 

regarding the efficacy of SSGs can be made. The authors 

also recommended that future researchers better describe 

participants, develop an assessment battery to measure 

change, and collect more maintenance data.

The reviews of SSGs show a clear need for more stud-

ies evaulating SSGs. These studies should include a bat-

tery of assessments, better descriptions of participants, 

evaluation of SSGs for a younger population, the use of 

randomized control trials, measurement of participants’ 

social behavior via multiple sources, use of blind evalua-

tion, assessment of generalization of skills taught to more 

natural environments, and assessment of long term main-

tenance of each participants’ social behavior. This study 

attempts to address these limitations by evaluating a behav-

iorally based 16-week long SSG for fifteen students under 

6 years of age who were diagnosed with ASD. Within this 

study we utilized a randomized control trial with a waitlist 

control group, included a battery of assessments to evalu-

ate social behavior, evaluated participants’ behavior using 

three different sources, evaluated each participant’s social 

behavior by a blind assessor, evaluated each participant’s 

social behavior in naturalistic settings, and evaluated each 

participant’s long term maintenance (i.e., 16 and 32 weeks 

following intervention).

Methods

Recruitment and Inclusion Criterion

Participants were recruited through emails to parents 

and professionals in the field who have attended previ-

ous workshops (approximately 500 local parents and 

professionals), various announcements on the internet, 

and through personal contact with professionals not asso-

ciated with the study. A 20 min screening interview was 

conducted to determine if potential participants met the 

inclusion criterion for the SSG, including: (a) no previ-

ous history of intervention from the agency conducting 

the study; (b) a formal and independent diagnosis of ASD 

using standardized assessments including the Autism 

Diagnostic Observation Schedule (ADOS) and Autism 

Diagnostic Interview™ (ADI™-R); (c) at least 3  years 

old and less than 7  years old; (d) a full scale IQ score 

of 80 or above; (e) social deficits displayed on the Social 

Responsiveness Scale (SRS; Costantino and Gruber 

2005) and Social Scale Inventory System (SSiS; Gresham 

and Elliot 2008); and (f) and displayed average language 

capabilities in both expressive and receptive language as 

measured by standardized tests.

Participants

Sixteen children out of 25 respondents met the inclusion 

criterion and were randomly assigned to the immediate 

treatment group (referred to as Group A) or the delayed 

treatment group (referred to as Group B). One of the 

participants in Group B did not attend the observational 

sessions (see below) prior to intervention and therefore 

the study evaluated 15 children (i.e., eight assigned to 

Group A and seven assigned to Group B). The research-

ers evaluated each of the 15 participants using the Gil-

liam Autism Rating Scale-Second Edition (GARS-2) to 

assess if the scores were consistent with the independent 

diagnosis of ASD (i.e., a cutoff Autism Index score of at 

least 70). Table  1 provides demographic information of 

each participant’s age and a battery of assessments across 

multiple domains (i.e., cognitive, adaptive, social, and 

language). According to a One-Way ANOVA there was 

no significant difference between the two groups on the 

various demographic characteristics (p ranging from .44 

to .93).

Table 1  Participant 
demographic

A One-Way Anova was conducted to determine if there were differences between the groups in term of 
Age, cognitive assessments, adaptive behavior assessments, and language assessments

Domain Group A Group B p value

Number of participants 8 7

Average age (months) 55 58 .56 (ns)

Average full scale IQ score 101.4 105.7 .45 (ns)

Average vineland adaptive score 83.9 82.9 .92 (ns)

Average expressive one word standard score 108.8 109.1 .93 (ns)

Average peabody picture vocabulary standard score 104.2 108.6 .44 (ns)
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Staff

The entire project was overseen by the lead researcher, who 

was in charge of recruiting potential participants, helping 

determine skills to teach, data collection, data analysis, and 

interacting with parents. Group A and Group B were over-

seen by two lead teachers (same for both groups) who had 

5 years of experience working with individuals diagnosed 

with ASD and who had led SSGs previously. The lead 

teachers were responsible for implementing intervention, 

determining curriculum targets, collecting data, and com-

municating with parents. There was one support teacher 

present during each session for Group A and one support 

teacher present during each session for Group B. Both sup-

port teachers had at least 2  years of experience working 

with individuals diagnosed with ASD. The support teacher 

was responsible for helping with teaching, managing dis-

ruptive behaviors, and collecting data. Finally, a blind eval-

uator measured each participant’s social behavior utilizing 

formal assessments during group probes and community 

probes (described below). The blind evaluator had over 

10 years of experience working with individuals diagnosed 

with ASD, had implemented SSGs previously, had previ-

ous experience implementing the assessments, and was a 

board certified behavior analyst.

Setting

Group probes and the SSG (described below) took place 

in an area that was designed to resemble a large kindergar-

ten classroom within a private clinic that provides behav-

ioral intervention for individuals diagnosed with ASD. 

The classroom had multiple areas including a large group 

center, a pretend play center, an indoor play center, and two 

small group centers. Community probes were conducted in 

each child’s natural environment.

Design

We utilized a pretest–posttest randomized experiment with 

a wait-list control group design (Campbell and Stanley 

1963) to evaluate the effects of the behaviorally based SSG. 

There were four different assessment periods (i.e., T1, T2, 

T3, and T4), with Group A receiving 32 sessions of SSG 

treatment between T1 and T2 and Group B receiving 32 

sessions of SSG treatment between T2 and T3. No project-

provided treatment occurred between T3 and T4. Thus, 

the internal validity was strongest for results between T1 

and T2, as it was at this period that a randomized control 

trial design could be used to control for common threats to 

internal validity such as maturation and history. Although 

T3 and T4 data did not afford comparisons between groups 

that are best suited to inferring a treatment effect on social 

skills measured several weeks after the end of treatment, 

they did afford as assessment of the stability of scores 

between each group’s post-treatment period and a follow-

up. Such stability would provide the basis for future, more 

internally-valid tests of the hypothesis that the SSG might 

influence maintained social skills.

Procedure Overview

During each assessment period, there were two types of 

observation sessions: group probes and community probes. 

There were two, 2 h group probe sessions and one, 20 min 

community probe. The group probe sessions were semi-

structured group sessions that were similar to the SSG ses-

sions with regard to activity type and group composition 

and were run by the SSG teachers and a support teacher. 

Importantly, even the group probe sessions differed from 

the SSG sessions in that the SSG teachers did not use teach-

ing techniques such as prompts or reinforcement for desired 

social behaviors. Importantly, the community probes were 

left to vary in setting, structure, activity, materials, loca-

tion. The adults that might be present during the commu-

nity probes were never the SSG teachers and varied greatly 

in how they interacted with the participants. In no case, did 

the adults systematically use the teaching techniques used 

in the SSG sessions during the group or community probes. 

Additionally, the activities, materials, and potential social 

interactors in the community probes differed from those in 

the SSG sessions. Thus, the community probes afforded 

a context in which between-group differences in T1 and 

T2 changes due to SSG could be said to be generalized 

changes.

Group Probe Sessions and Community Probes

Group Probe Sessions

During each assessment period, there were a total of two 

group probe sessions per group (four sessions total). Each 

session lasted 2 h, for a total of 4 h of observation per group 

per assessment period. Participants in Group A, the ones 

who received the SSG between T1 and T2, were assessed 

together at all periods. Similarly, the participants in Group 

B were assessed together at all periods. In addition to the 

SSG teachers and support teachers, the lead researcher and 

the blind evaluator were present during observation ses-

sions, but only observed.

Each group probe session was conducted using the same 

general schedule. First, the participants were provided with 

a free play period of time where two or more games or pre-

tend play items were present. Second, the teachers imple-

mented large group instruction where they read a book 

and asked participants to follow simple instructions. Third, 
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there was an indoor game period where teachers set up 

various structured indoor games (e.g., musical chairs). This 

was followed by an outdoor period at a local park, which 

consisted of structured games and an unstructured period 

of time at the playground. After the outdoor period there 

was another unstructured indoor free-play time which was 

followed by a final large group instruction.

Except for the types of instructional statements needed 

to set up the activity, teachers did not provide any prompts 

to engage in appropriate behaviors or any feedback based 

upon participant repsonding (neither praise nor corrective 

feedback). In addition, they did not provide any instructions 

regarding social behavior, classroom readiness skills, or 

compliance. Finally, the teachers did not redirect or block 

any non-dangerous or non-harmful aberrant behavior. If a 

participant displayed dangerous or harmful behavior, the 

teachers physically redirected without commenting.

Community Probes

During each assessment period, in addition to observation 

of the participants in the group setting, the blind observer 

also observed each participant individually in a commu-

nity setting. Community probes were 20 min observations 

that were conducted in environments where the participant 

spent most of his or her day interacting with peers within 

her or his community (e.g., school). Whenever possible the 

community probe was conducted at school during a period 

that afforded numerous opportunities for social interactions 

(e.g., recess, free-play, or lunch). For several participants 

the school did not consent to have an observer present for 

various reasons, most commonly because there was a pend-

ing individualized education plan (IEP) due process litiga-

tion. When school was not an option, the community probe 

occurred in a community setting such as the park where the 

participant and other children would be present. Thus, the 

location for the generalization session was at the partici-

pant’s school whenever possible or in another social setting 

within the community. During community probes, the blind 

evaluator did not direct the activities or interactions that 

occurred. In fact, the degree of structure of interactions, 

the number of potential social interactors, and the types of 

activities were free to vary across participants. Because the 

community probes were left to vary as they would in the 

natural environment, it is likely that the people, activities, 

materials, and interaction style of the potential social inter-

actors were quite different than those used in SSG sessions. 

However, no formal assessment of the degree to which this 

occurred is available. Considering that the settings of the 

community probes were also different from the SSG ses-

sions, these sessions afforded tests of generalization across 

the dimensions of location, activity, materials, person, and 

interaction style.

Dependent Measures

The four different formal assessments used were the Social 

Skills Improvement System (SSiS; Gresham and Elliot 

2008), Social Responsiveness Scale (SRS; Costantino and 

Gruber 2005), Walker–McConnell Scale of Social Com-

petence and School (WM; Walker and McConnell 1988) 

Adjustment, and Aberrant Behavior Checklist (ABC; Aman 

and Singh 1986). The Social Skills Improvement System 

and the Walker–McConnell Scale of Social Competence 

and School Adjustment assess positive social behavior and 

are constructed in a manner in which high scores are adap-

tive. In contrast, the Social Responsiveness Scale and the 

Aberrant Behavior Checklist assess autism social symp-

toms or aberrant behavior generally associated with autism 

and are constructed in a manner in which high scores are 

maladaptive. Within each pair of instruments, while there 

is some overlap in the type of behaviors measured by each 

of these instruments, each instrument has items that do not 

appear in the other instruments and use different wording 

for similar constructs. We elected to use two instruments 

for each major construct (social skills and autism-related 

symptoms) to improve the breadth of assessment for each 

construct and to provide a comprehensive view of the par-

ticipants’ social functioning.

In contemporary randomized control trials, researchers 

distinguish between primary and secondary dependent var-

iables. The primary dependent variable is the one on which 

primary interpretations are based. In this case, we used 

the scores that the blind evaluator reported because those 

scores were least likely to be influenced by knowledge of 

which participants received the SSG at T2 and T3. The 

secondary dependent variables were scores from the lead 

researcher and the collaborative scoring of the two SSG 

teachers. The blind evaluator filled out the four instruments 

immediately after the community probe, but her scores 

reflected the participant’s performance during group and 

community probes. In contrast, the lead researcher and the 

SSG teachers filled out their instruments immediately after 

the group probe sessions. That is, the lead researcher and 

SSG teachers did not observe the community probes.

Social Skills Improvement System (SSiS)

The first assessment that was completed by the three evalu-

ators was the SSiS (Gresham and Elliot 2008). The three 

evaluators used the teacher form and answered 46 differ-

ent questions about each participant’s social behavior. The 

standard scores (i.e., those for which raw scores were con-

verted to a scale that enabled comparison with informant-

reports on a normative sample) were used in subsequent 

analyses.



 J Autism Dev Disord

1 3

Social Responsiveness Scale (SRS)

The second assessment that was completed by the evalua-

tors was the SRS (Costantino and Gruber 2005). The evalu-

ators used the teacher form and either completed the pre-

school version or the elementary version dependent on the 

participant’s age. The three evaluators answered 65 differ-

ent questions about a participant’s specific social behavior. 

Standard scores were used in subsequent analyses.

Walker–McConnell Scale of Social Competence 

and School Adjustment (WM)

The third assessment that was completed by the three eval-

uators was the WM (Walker and McConnell 1988). The 

three evaluators used the elementary version and answered 

43 questions about social behavior and school readi-

ness behavior. Standard scores were used in subsequent 

analyses.

Aberrant Behavior Checklist (ABC)

The final assessment that was completed by all three evalu-

ators was the ABC (Aman and Singh 1986). The three 

evaluators used the community version and filled out all 

58 questions about specific aberrant behaviors. The raw 

scores, consisting of the sum of points from the 58 ques-

tions, were used in subsequent analyses because the scale 

does not have available conversion tables for standardized 

scores.

There were two dependent variables: (a) an aggregate 

of the two social skills instruments and (b) an aggregate of 

the social symptoms instruments. Aggregates (i.e., average 

z-transformed scores) were used to reduce the number of 

significance tests and strengthen the validity of the assess-

ment of each construct (i.e., social skill and social symp-

toms). More on the details of these aggregates are provided 

in the “Analysis Plan” and “Results” section.

Social Validity

Each participant’s parent filled out an anonymous social 

validity survey (Wolf 1978). The social validity survey 

consisted of 13 questions about the parent’s satisfaction 

with the group and progress they felt their son or daughter 

made within the group. Each question used a 7 point Lik-

ert scale. For questions that asked about satisfaction par-

ents could provide the following levels of satisfaction: very 

dissatisfied (1), dissatisfied (2), somewhat dissatisfied (3), 

neither satisfied nor dissatisfied (4), somewhat satisfied (5), 

satisfied (6), and very satisfied (7). For questions that asked 

about improvement parents could provide the following 

response: great decline (1), decline (2), slight decline (3), 

neither decline or improvement (4), slight improvement (5), 

improvement (6), or great improvement (7).

Social Skills Group

The SSG used a behavioral framework in which only evi-

dence-based practices were implemented and all procedures 

were based upon the principles of ABA. The teachers of the 

SSG used a progressive model of ABA (Leaf et al. 2016a, 

c) where the range of ABA based procedures (e.g., discrete 

trial teaching, shaping, cool versus not cool, role play) that 

constituted the treatment package were individualized to 

meet the needs of each participant. Though the term “pro-

gressive” is a relatively new theoretical topic (e.g., Leaf 

et  al. 2016a, c) the delivery of this type of model within 

the field of ABA has been occurring for over 40 years (e.g., 

Lovaas 1987). The progressive model allowed the teachers 

greater discretion as compared to strict adherence to pro-

tocols or manuals. The teachers used a structured yet flex-

ible approach in teaching and made in-the-moment assess-

ments of what and how best to teach, which is consistent 

with historical traditions of ABA and has been evaluated in 

controlled studies (Leaf et al. 2015, 2016b; Soluaga et al. 

2008). The decisions made were based on ongoing assess-

ments and constant data analysis. The goal was to maxi-

mize the amount of instruction that was provided within the 

2 h and minimize any downtime.

Curriculum

Within this study no single, specific curriculum was fol-

lowed. Instead, the teachers individualized each session’s 

curriculum based upon multiple factors. These factors 

included: (1) the student’s deficits; (2) the group deficits 

as a whole; (3) deficits identified on the various assess-

ments; and (4) parent concerns. The SSG teachers drew 

upon a variety of different curriculum books (e.g., Dowd 

et al. 1994; Laugeson 2014; Taubman et al. 2011), and, at 

times, the lead teachers created their own curricular targets. 

There were over 90 targeted social behaviors taught to each 

group (contact lead author for complete list of skills and 

when they were taught). Appendix A provides a representa-

tive example of the skills that were taught, what procedures 

were implemented to teach those skills, and the intensity 

with which they were taught across the 32 sessions for 

Group A. Appendix B provides the same information for 

Group B.

Teaching Procedures

A variety of teaching procedures were implemented, all 

within a progressive ABA framework (Leaf et al. 2016a, c). 

In addition to listing some of the skills that were taught to 
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the groups, the Appendices also indicate what procedure(s) 

were used to teach the various skills taught in the group.

One of the procedures implemented was group discrete 

trial teaching (e.g., Leaf et  al. 2013). Group discrete trial 

teaching consisted of the teacher providing an instruction, 

waiting briefly for the participant(s) to respond, and the 

teacher providing either reinforcement or corrective feed-

back based upon the participant(s) response. The teach-

ers utilized flexible prompt fading during all teaching tri-

als (Soluaga et al. 2008). The teachers implemented either 

sequential discrete trials, (each participant had to respond 

one at a time), overlapping (participants building responses 

of one and another’s answers) or chorally (the entire group 

responded simultaneously; e.g., Taubman et al. 2011).

A second procedure that was utilized to teach specific 

social skills was the cool versus not cool procedure (Leaf 

et al. 2012) in a group instructional format. The cool versus 

not cool procedure started with the teacher demonstrating 

the behavior either the appropriate (cool) or inappropriate 

(not cool) way in front of the group. Next, the teacher asked 

the participants to rate if the demonstration was cool or not 

cool and state why. Correct responses resulted in reinforce-

ment and incorrect responses resulted in corrective feed-

back. This was followed by each of the participants having 

the opportunity to role-play the behavior the cool way with 

one of the teachers.

A third procedure utilized to teach specific social behav-

iors was the teaching interaction procedure (e.g., Kassard-

jian et  al. 2014). The teaching interaction procedure is a 

multi-step procedure which includes: (a) labeling and iden-

tifying the behavior; (b) providing a meaningful rationale 

to display the behavior; (c) breaking the skill down into 

smaller components; (d) teacher demonstration; (e) student 

role-play; and (f) feedback/reinforcement throughout. The 

teaching interaction procedure was implemented exclu-

sively in large group instructional format. A fourth proce-

dure that was utilized was incidental teaching (Hart and 

Risley 1975) which was used to promote interaction and 

social language. Incidental teaching was used throughout 

sessions as opportunities occurred. For example, if a par-

ticipant initiated interest with an item, the teacher would 

follow up with instructions or teaching on that item or 

interest. Finally, embedded instructions (e.g., Johnson et al. 

2005) were also utilized  within the context of games to 

teach social behaviors.

Reinforcement Procedures

The main group reinforcement system was a level system 

(Hagopian et al. 2002). The level system was a visual rein-

forcement system in which each participant had his or her 

own marker which was moved up and down a chart that 

was divided into levels. The highest level was “Superkid,” 

directly below “Superkid,” was “awesome,” followed by 

“okay,” followed by “warning,” and at the bottom was 

“miss a fun activity.” Each participant had a clip with her 

or his name. Within each level there were different sublev-

els so the SSG teacher could move a participant’s clip up 

or down either an entire level or move up or down within a 

certain level.

There were no set rules of why or when a participant’s 

clip should be moved up or down on the level system, but 

it was generally contingent upon the current targets as well 

as each individual’s overall social behavior. In general, the 

SSG teachers would move up a participant’s clip for dis-

playing appropriate social behavior, not engaging in disrup-

tive behavior, and for responding correctly. In general, the 

SSG teachers could move a participant’s clip down for not 

engaging in appropriate behavior or displaying inappropri-

ate behavior.

The participants’ clips  started each session on “okay” 

and were moved up and down the chart throughout the 

session. At any point during a session, if a participant 

reached “miss a fun activity” he or she would be placed in 

non-exclusionary time-out (Foxx and Shapiro 1978) and 

had to watch his or her peers play a fun game (e.g., con-

tingent observation; White and Bailey 1990). If the partici-

pant remained calm during this non-exclusionary time out, 

then they were moved up to “warning” and were placed 

back in the group. If the participant was not calm, he or 

she remained in the non-exclusionary time out until he or 

she became calm. At the end of each session there was a 

cash-in period. Participants who were on “Superkid” at the 

end of the session had the opportunity to select an item/toy 

from a treasure chest to take home. Items were small and 

included such things as bouncy balls, “flarp™” (a slime 

substance that makes the sound of flatulence), toy cars, and 

superhero toys (range $0.33–$3.00 per item). Participants 

who were not on “Superkid” did not have the opportunity 

to go to the treasure chest that session. On the final two ses-

sions the cool chart was removed from the group to help 

participants transition out of the group successfully.

For Group A, the average frequency of reinforcement 

(i.e., moving up on chart) across all participants was 48.7 

(range 0–91 per session) and punishment (i.e., moving 

down on chart) was 10.1 (range 0–25 per session). The 

daily ratio of reinforcement to punishment was, on average, 

7.3:1. For Group B, the average frequency of reinforce-

ment (i.e., moving up on chart) across all participants per 

session was 41.2 (range 0–92 per session) and punishment 

(i.e., moving down on chart) was 9.9 (range 0–29 per ses-

sion). The daily ratio of reinforcement to punishment was, 

on average, 5.5:1.

In addition to the level system the SSG teachers intro-

duced a non-contingent group reinforcement system called 

“Puck the Penguin.” Puck the Penguin (named after the 
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SSG called the Penguins) was a small stuffed animal that 

each participant could take home for a 1-week period. 

Accompanying the stuffed animal was a small journal for 

the participants to write about what they did with Puck 

while at home. At the end of the week the participant who 

took Puck home got to present in front of the group about 

his or her experiences with Puck. Each participant had only 

one opportunity to take Puck home.

General Structure

Within each group, the teachers had the flexibility to adjust 

the amount of teaching time for each activity. This adjust-

ment occurred if the lead teachers assessed that more 

teaching time was needed for a participant(s) to learn a 

targeted behavior. In general, the group started with a free 

play period at which participants could interact with dra-

matic play (e.g., dress up), rule-governed games, or blocks. 

During this period, the teachers implemented incidental 

teaching, shaping, and flexible prompt fading. This was fol-

lowed by the opening circle where the teacher took roll and 

worked on basic social skills (e.g., observational learning, 

joint attention, and attending). During this instructional 

period the teachers implemented shaping, group discrete 

trial teaching, and the cool versus not cool social discrimi-

nation procedure. Third, there was a structured game time 

at which the participants engaged in multiple structured 

games (e.g., fruit salad, musical chairs, sleeping game; see 

Leaf et  al. 2016a), within which the teachers embedded 

specific social behaviors to target. During this period the 

teachers implemented the cool versus not cool procedure 

and shaping. This was followed by an outdoor period where 

the teachers taught structured games (e.g., red light, green 

light) as well as allowed free play for the participants. Dur-

ing this period the teachers implemented the cool versus 

not cool procedure, modeling, group discrete trial teach-

ing, and the teaching interaction procedure. Next, there 

was another large circle where the teachers taught spe-

cific social behaviors (e.g., talking to a friend) followed by 

another round of structured games. During this period the 

teachers implemented group discrete trial teaching, the cool 

versus not cool procedure, and the teaching interaction pro-

cedure. The group concluded with a closing circle where 

participants could access their earned reinforcer for the day. 

During this period the teachers implemented group discrete 

trial teaching.

Parent Involvement

Parents were welcome to observe all SSG sessions, were 

debriefed at the end of each session, were able to set up 

meetings with either the researcher and/or the SSG 

teachers, were able to invite other family members or 

professionals to the SSG, and received a bi-monthly letter 

about the SSG and their son or daughter’s progress (contact 

lead author for example of the letter).

Analysis Plan

Because of the large pool of data to be analyzed, two 

approaches were taken to protect against type I errors due 

to multiple significance testing. First, when justified by 

average within-period correlation between instruments that 

presumably measured the same construct, we computed the 

within-individual average of the z-transformed scores from 

the two measures to form a single aggregate variable. A 

correlation greater than .50 was deemed sufficient to allow 

aggregation. Standard or raw scores were transformed to z 

scores to put them on the same scale. A z-score is com-

puted by the following formula: (mean − observed score)/

SD. Thus, z scores have a mean of 0 and a standard devia-

tion of 1. The mean and SD used to compute these were the 

grand mean and grand SD at T1. This results in a mean of 0 

and SD of 1 at T1. Using the T1 mean and SD enables the 

average of the z-scores to show changes over time.

The SSIS and Walker–McConnell had an across-period 

mean correlation (i.e., r) of .85, .88, and .92, for the 

SSG teachers, the lead researcher, and the blind evalua-

tor, respectively, with between-scale correlations within 

observer never falling below our criterion level of .50. For 

both of these measures, higher scores reflected more adap-

tive performance. Thus, three within-observer aggregate 

variables were computed from the SSiS and Walker scores.

The SRS and ABC had a correlation of .67 for the blind 

evaluator; again, with no period’s correlation falling below 

our criterion level. For both instruments, lower scores 

reflected adaptive behavior. Thus an aggregate variable was 

computed from the blind evaluator’s SRS and ABC scores. 

However, computing an aggregate for the social symptoms 

was not warranted for the SSG teachers or lead researcher 

because at least one period’s correlation between assess-

ments fell below our criterion for each of these observer 

types. Thus, social symptoms per SSG teacher and lead 

researchers was quantified at the single instrument level.

In summary, the two primary dependent variables were 

the blind evaluator’s social skill aggregate and the social 

symptoms aggregate variables. The six secondary depend-

ent variables were (a) the SSG teacher’s social skill aggre-

gate variables, (b) the lead researcher’s social skill aggre-

gate variable, (c) the SSG teachers’ SRS, (d) the SSG 

teachers’ ABC, (e) the lead researcher’s SRS, and (f) the 

lead researcher’s ABC. In total, there were eight dependent 

variables analyzed. Had we not used aggregate variables, 

there would have been 11 dependent variables.

The second step taken to guard against Type I errors was 

to use a combination of omnibus statistical testing [i.e., 
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mixed Multivariate Analysis of Variance (mMANOVA) 

and Multivariate Analysis of Covariance (MANCOVA)] 

and alpha levels that were adjusted for the number of sig-

nificance tests performed. Specifically, mMANOVAs were 

used to test the Time × Group, and Time × Group × Depend-

ent Variable interactions for the set of the dependent vari-

ables that positively correlated with each other but nega-

tively correlated with the other set of dependent variables. 

We expected Time × Group interactions that were greater 

for the non-blind than for the blind observers. When either 

of the above interactions were significant, figures were 

visually inspected to determine if our prediction that the 

between-group difference mainly occurred at Time 2. If 

the significance test and the visual examination confirmed 

predictions, we used MANCOVA to control for T1 scores 

of the dependent variable while testing the between-group 

difference on the T2 scores. The alphas for all significance 

tests were adjusted for the number of dependent variables 

in each mMANOVA or MANCOVA using the Benjamini–

Hochberg (1995) method. The size of the set of dependent 

variables defining a family of comparisons was defined by 

the number of dependent variables that intercorrelated in 

the same direction (e.g., positive). We expected the three 

adaptive aggregates to positively correlate; the five social 

symptoms variables to positively correlate; and the two sets 

of dependent variables to negatively correlate with each 

other. Thus, we expected to carry out two mMANOVAs 

and two MANCOVAs. Tests of sphericity (mMANOVA) 

and of homogeneity of slope (MANCOVAs) were planned.

Results

Preliminary Results

As a context, the component variables’ means and SD for 

the primary dependent variable aggregates are given by 

Time in Table  2. Table  3 indicates the means, SDs, and 

effect sizes for the between-group difference on the eight 

dependent variables at T1 to evaluate how well randomiza-

tion produced comparable groups at T1. While none of the 

effect sizes were significant, six of the eight between-group 

differences at T1 were over the threshold that the Institute 

for Educational Sciences recommends (|.25|) (What Works 

Clearing House 2016). Thus, we statistically controlled 

the T1 scores when testing the treatment effect at T2 to 

improve the accuracy of the effect size estimate and add 

rigorous protection against the primary alternative explana-

tions for T2 differences: between-group differences at T1 

on the dependent variables.

Table  4 provides the intercorrelation of the eight 

dependent variables, which was the basis for selecting 

Table 2  The mean and 
standard deviation for each 
assessment conducted by the 
blind evaluator across the 
different time periods

Number in parentheses represents the standard deviation

Assessment Group T1 T2 T3 T4

SSIS Group A 60 (9.4) 91.5 (12.9) 98.6 (10.4) 106.2 (11.6)

Group B 58.8 (11.6) 63.4 (12.7) 100.4 (8.7) 104.4 (15.6)

SRS Group A 67.6 (5.4) 49.5 (3.2) 49.5 (5.3) 50.4 (3.5)

Group B 68.4 (8.7) 66.4 (9.1) 47.6 (4.4) 52.3 (5.3)

WM Group A 67 (9.9) 96.8 (10.2) 101.3 (10.3) 109.1 (9.2)

Group B 68.9 (12.5) 72.9 (17.2) 102.9 (10.2) 107 (12)

ABC Group A 14.8 (16.5) 6.9 (8.5) 3.4 (4.1) 5.4 (5.7)

Group B 26.3 (26.5) 18.9 (13.6) 4.6 (3.6) 5.6 (6.8)

Table 3  Means, SDs, and 
effect size of between-group 
difference at Time 1 on 
dependent variables

Variable Group A (early 
treatment)

Group B (late 
treatment)

Cohen’s d for 
between-group mean 
difference

M SD M SD

Blind social skills aggregate −.01 .90 .01 1.15 −.02 (ns)

Blind symptom aggregate .33 .88 −.37 1.02 .74 (ns)

SSG teachers’ social skills aggregate .13 .46 −.15 .54 .56 (ns)

Researcher social skills aggregate −.15 .62 .17 1.20 −.34 (ns)

SSG teachers’ ABC 39.1 26 58 35 −.58 (ns)

SSG teachers’ SRS 68.4 10.6 72.3 15.4 −.28 (ns)

Lead researcher’s ABC 33.4 27.3 44.9 26.8 −.40 (ns)

Lead researcher’s SRS 72.2 3.9 73.4 10.4 −.15 (ns)
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which dependent variables were entered into the same 

mMANOVA. As expected the three social skills aggre-

gates positively correlated with each other; the five social 

symptoms variables positively correlated with each other; 

and the social skill variables negatively correlated with 

the social symptoms variables. Thus, Group × Time inter-

actions were tested within two mMANOVAs, three and 

five dependent variables for skill and symptom constructs, 

respectively.

Primary Results

Social Skill Aggregates

The data in the mMANOVA on the social skill aggre-

gates did not violate the assumption of sphericity. The 

Group × Time interaction, F(3,36) = 52.4, p < .001, with 

1.0 power, and the Group × Time × Dependent Variable, 

F(6,72) = 3.6, p = .003 with .94 power, were both signifi-

cant. The 3-way interaction means that the degree to which 

there were between-group differences in change over time 

varied as a function of the dependent variable. An examina-

tion of the plots by dependent variable indicated that the 

only large between-group difference occurred at Time 2, 

but a larger difference between group occurred at Time 2 

for the two nonblind aggregates. The MANCOVA on the 

three social skill aggregates at T2 using the T1 measures 

of the three social skills aggregates as covariates indicated 

the data met the assumption of homogeneity of slope for 

all combinations of the Covariate × Group interaction on 

all three dependent variables. Therefore, these interaction 

terms were removed from the analysis to improve statis-

tical power. Relative to Group B, the Group A had supe-

rior mean social skill aggregates for the blind evaluator, 

F(1,10) = 24.5, p = .001, the SSG teachers, F(1,10) = 29.7, 

p < .001, and the lead researcher, F(1,10) = 137.9, p < .001. 

Table  5 provides the means, SDs, and between-group 

effect sizes, which were quite large for all three dependent 

variables.

Social Symptom Dependent Variables

The data in the mMANOVA on the social symptom 

dependent variables did violate the assumption of sphe-

ricity; therefore, the Greenhouse-Geisser correction 

was used to test significance of the key interaction. The 

Group × Time interaction, F(1.4,17.1) = 10.4, p < .001, 

with .93 power, and the Group × Time × Dependent Vari-

able, F(13.3,40.1) = 3.8, p = .015 with .80 power, were 

both significant. The 3-way interaction means that the 

degree to which there were between-group differences in 

change over time varied as a function of the dependent 

variable. An examination of the plots by dependent vari-

able indicated that the only large between-group differ-

ence occurred at Time 2, but a larger difference between 

groups occurred at Time 2 for the lead researcher’s SRS. 

The MANCOVA on the five social symptom dependent 

variables at T2 using the T1 measures of the five social 

symptom dependent variables as covariates indicated the 

data met the assumption of homogeneity of slope for all 

Table 4  Zero-order Pearson’s product moment correlation coefficients for pairs of dependent variables

*p < .05, **p < .01 level (2-tailed)

Social skills 
aggregate from 
blind evaluator

Social skills 
aggregate from the 
SSG teachers

Social skills 
aggregate from the 
lead researcher

Social symptom 
aggregate from the 
blind evaluator

ABC from the 
SSG teachers

SRS from 
SSG teach-
ers

ABC 
from lead 
researcher

Social skills aggre-
gate from the 
SSG teachers

.703**

Social skills aggre-
gate from the 
lead researcher

.622* .780**

Social symptom 
aggregate from 
the blind evalu-
ator

−.729** −.590* −.472

ABC from the 
SSG teachers

−.623* −.788** −.549* .855**

SRS from SSG 
teachers

−.580* −.693** −.375 .869** .895**

ABC from lead 
researcher

−.752** −.758** −.663** .733** .825** .652**

SRS from lead 
researcher

−.610* −.686** −.667** .740** .666** .738** .703**
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combinations of the Covariate × Group interaction on 

all five dependent variables. Therefore, these interac-

tion terms were removed from the analysis to improve 

statistical power. Relative to Group B, Group A had 

smaller mean social symptom scores for the blind eval-

uator, F(1,15) = 50.4, p < .001; the ABC from the SSG 

teachers, F(1,15) = 15.2, p = .005; the SRS from the SSG 

teachers, F(1,15) = 35.9, p < .001; and the SRS from the 

lead researcher, F(1,15) = 63.9, p < .001. After alpha 

adjustment, the between-group difference on the ABC 

from the lead researcher was not significantly different, 

F(1,15) = 5.2, p > .05. Table 5 provides the means, SDs, 

and between-group effect sizes, which were quite large 

for all three dependent variables. Figure 1 indicates the 

plots of the two primary dependent variables by time for 

each group.

Although not the primary way we judge whether treat-

ment is effective, the change on the aggregate variables 

during the treatment phase (T1–T2 for Group A; T2–

T3 for Group B) is indicated in Table  6. Large change 

occurs for both groups during their treatment phases.

Secondary Results

To evaluate the maintenance of changes, we examined 

the stability of mean group ratings by the blind evalua-

tor on the four assessment instruments between the end 

of treatment (T2 for Group A, T3 for Group B) and T4 

(see Table  2). Thus the maintenance time period was 

32  weeks for Group A and 16  weeks for Group B. For 

Group A, scores on all four measures remained stable 

or showed small improvement. For Group B, two of the 

measures (SSiS and WM) showed slight improvement; 

the other two measures (SRS and ABC) showed a slight 

deterioration from T3 to T4, but remained substantially 

improved from pretreatment (T2) levels. This pattern is 

evident on Fig. 1.

Social Validity

Table  7 reports the average scores for the social validity 

questionnaire provided to parents. The scores are reported 

for parents of Group A, parents of Group B, and a com-

bined average for both groups. Social validity results indi-

cate that parents across both groups were satisfied with the 

outcomes, the procedures, the skills taught, and with the 

teachers.

Discussion

The results of this study demonstrated that the implementa-

tion of a behaviorally based SSG using a progressive model 

(Leaf et  al. 2016a, c) significantly improved the social 

behavior for 15 participants diagnosed with ASD. Addi-

tionally, the results demonstrated that improvements were 

only made after the implementation of the SSG; Group A 

improved their social behavior from T1 to T2 and Group B 

did not improve their social behavior from T1 to T2. Fur-

thermore, the results demonstrated that participants main-

tained, and in some cases improved, their social behaviors 

during long term maintenance assessments. Finally, the 

study demonstrated that parents of the participants were 

satisfied with the procedures and the improvements in their 

son’s or daughter’s social behavior. These results add and 

expand upon the current literature for individuals diag-

nosed with ASD.

The results of this study expand the literature in several 

ways. Although there have been studies that have used a 

randomized control trial with a control group (e.g., Laug-

eson et  al. 2009), reviewers have stated that more studies 

of this type of design are needed in order to have a more 

complete understanding of how SSGs can contribute to the 

development of effective treatment for children with ASD 

(e.g., White et al. 2007; Rao et al. 2008). This study pro-

vides important additional data using randomized control 

Table 5  Adjusted means, SDs 
and effect size by observer on 
the dependent variables at Time 
2, controlling for Time 1

**p < .01

Early Late Between-group d

M (SD) M (SD)

Blind evaluator’s social skills aggregate 2.9 (1.1) .41 (1.4) 2.5**

SSG teachers’ social skills aggregate 2.28 (1.3) −.33 (.81) 2.6**

Researcher’s social skills aggregate 2.82 (.80) −.57 (.68) 4.9**

Blind evaluator’s social symptom aggregate −1.56 (.35) −.25 (.96) −2.1**

SSG teacher’s ABC 20.5 (23.4) 56.7 (25.4) −1.33**

SSG teacher’s SRS 49.7 (5.6) 74.0 (13.3) −2.4**

Researcher’s SRS 44.9 (4.7) 69.1 (15) −3.34**

Researcher’s ABC 13.1 (15.8) 29 (25.9) −.74
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trial methodology. Also, the majority of studies on SSGs 

for individuals diagnosed with ASD have been conducted 

with older children (e.g., Kaat and Lecavalier 2014; 

Reichow and Volkmar 2010). In this study, the average age 

of the participants was 4  years 10  months; no participant 

was older than 7 years of age and some participants were 

only 3  years old at the start of the study. Therefore, this 

study adds to the current literature on SSGs as it demon-

strates that behaviorally based SSGs can be effective for a 

younger population.

Researchers have also stated a needed area in the 

research is to evaluate long term maintenance (e.g., Kaat 

and Lecavalier 2014; Rao et al. 2008). In this study it was 

found that participants in Group A maintained their skills 

16  weeks and 32  weeks after intervention; participants 

in Group B were maintained their skills 16  weeks after 

intervention. Therefore, in this study we were able to add 

to the literature by evaluating long term maintenance and 

demonstrating that participants maintained their behav-

ior following intervention. Additionally, researchers have 

Fig. 1  Means and SD-error 
bars for the two primary 
dependent variables by Time 
and Group
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Table 6  Mean and SD of 
difference between T1 and T2 
and within-subjects d for change 
in the treatment phase (T1–T2 
for A; T2–T3 for B) by Group

***p < .001

Early treatment Later treatment

M (SD) Within-subject d M (SD) Within-subject d

Blind evaluator’s social skills aggregate 2.9 (.73) 2.1*** 3.2 (.83) 1.6***

SSG teacher’s social skills aggregate 2.2 (.98) 1.4*** 4.2 (.91) 3.9***

Researcher’s social skills aggregate 2.9 (.67) 3.0*** 4.5 (.46) 3.6***

Blind evaluator’s social symptom aggregate −1.5 (.57) −2.1*** −1.7 (.72) −1.1***
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indicated a need to assess generalization by evaluating 

participants’ social behavior in their naturalistic set-

tings (e.g., school, home, and community; e.g., Rao et al. 

2008). In this study, the blind evaluator conducted obser-

vations four times in the participants’ natural settings 

(i.e., school, home, or community); these evaluations 

were included as part of the scoring of each of the four 

assessments used in the study. Therefore, we were able to 

evaluate generalization of participants’ social behaviors 

in more natural settings. However, due to logistical con-

straints we were unable to measure specific social behav-

iors in participants’ naturalistic environments; thus, this 

type of data is still needed in future research studies.

Perhaps the biggest contribution of this study was the 

use of a blind evaluator as the main assessor of partici-

pants’ improvements. Previous reviewers have cited this 

as one of the biggest limitations in the SSG research (e.g., 

Rao et  al. 2008; White et  al. 2007) and a needed com-

ponent of SSG research. Adding a blind evaluator helps 

reduce the potential for biased reporting and adds experi-

mental strength to the study. The blind evaluator was not 

the only professional evaluating participants’ progress; 

progress was also measured by the SSG teachers and 

researchers. Thus, this study adds to the literature by 

using multiple evaluators, an area that has been reported 

as a limitation of the SSG literature (e.g., White et  al. 

2007). Finally, a battery of assessments was used in this 

study to evaluate progress, another area of need within 

the SSG literature (e.g., Kaat and Lecavalier 2014).

A final contribution to the literature is that the teach-

ers in this study used a progressive model of behavio-

ral intervention (e.g. Leaf et  al. 2016a, c). In previous 

research studies on SSGs both the curriculum and pro-

cedures were prescribed ahead of time (e.g., Laugeson 

et  al. 2009, 2012). Although strictly adhering to fixed 

protocols makes it easier to replicate, it restricts clini-

cians’ and researchers’ ability to individualize the inter-

vention and to make adjustments to best meet the day by 

day and minute by minute needs of participants. In 2016, 

Leaf and colleagues wrote a commentary arguing for 

the advantages of in-the-moment decision making, flex-

ible prompt fading, and use of a variety of curriculum; 

all of which have been empirically evaluated (e.g., Leaf 

et al. 2015, 2016b; Lovaas 1987; Soluaga et al. 2008). In 

line with this argument, the procedures used in this study 

were aligned with a progressive model of intervention. A 

broad range of curricula and teaching procedures were 

used in the present study, information is contained herein 

detailing the skills taught, the progression of the skills 

that were taught, the amount of reinforcement provided 

for both groups, and the amount of reinforcement and 

punishment provided for both groups. Thus, this study 

provides future researchers and clinicians with guidelines 

of how to implement a progressive behavioral SSG.

Table 7  Social validity

Question Aver-
age score 
Group A

Aver-
age score 
Group B

Average score across 
both Group A and B

Overall how satisfied are you with the social skills group? 6.4 7 6.7

How satisfied are you with your child’s ability to learn social skills during the social skills 
group?

5.8 6.5 6.1

How satisfied are you with your child’s ability to learn play skills during the social skills 
group?

5.8 6.5 6.1

How satisfied are you with your child’s ability to learn school readiness skills during the social 
skills group?

6.2 6.8 6.4

Overall how satisfied are you with the teachers who have run the social skills group? 6.2 7 6.6

How satisfied are you with the teachers’ ability to connect with your child? 6.4 6.8 6.6

How satisfied are you with the communication between the teachers and yourself? 6 6.5 6.2

How satisfied are you with the teaching procedures utilized within the social skills group? 6 6.8 6.3

How much improvement do you feel your child has made with his or her social skills? 5.8 6.8 6.3

How much improvement do you feel your child has made with his or her friendship develop-
ment?

5.6 6.3 5.9

How much improvement do you feel your child has made with his or her school readiness 
skills?

5.6 6.3 5.9

How much improvement do you feel your child has made in his or her ability to participate in 
group activities?

5.6 6.5 6

How much do you feel your child has been able to generalize the skills taught in the social 
skills group to other environments (e.g., school or home)?

5 6 5.4



 J Autism Dev Disord

1 3

Despite the positive outcomes of using a progressive 

model of ABA (e.g., learner skill acquisition), this model 

also has some limitations with respect to research. For 

one, it requires in-the-moment assessments and decisions 

by the teacher which may lead to one teacher selecting to 

provide a prompt or teach a skill with a certain procedure 

and a different teacher selecting different prompts or proce-

dures. This may create difficulties in quantifying treatment 

decisions and ensuring a high degree of fidelity across 

teachers. Nonetheless, we attempted to show partial treat-

ment integrity by comparing reinforcement rates across 

the two groups which showed that they were fairly similar. 

Although in clinical practice we consider it an advantage to 

have available a broad range of tools and to switch between 

them as needed, it is also a limitation of this study, from the 

standpoint of replicability. However, we provided an analy-

sis of the skills taught, how they were taught in an attempt 

to describe what occurred for the 64 h of intervention each 

group received, and provided an analysis of the conse-

quences provided across the two groups. Future research-

ers may wish to evaluate how to measure treatment fidelity 

when using this model in the context of a group setting.

There were additional limitations and areas that should 

be addressed by future researchers. For one, this study was 

implemented by professionals who had years of experience 

implementing SSGs; therefore, it is not known what the 

effects would be when implemented by less experienced 

teachers and this should be examined by future researchers. 

At the start of this study we attempted to have parents and 

school teachers provide us scores on the four assessments; 

however, we were unable to gather sufficient informa-

tion from teachers and parents and, therefore, these meas-

ures were not reported. Future researchers should attempt 

to measure participants’ change in social behavior from 

both blind evaluators and parents to see if scores would be 

aligned. Third, this study implemented the SSG for par-

ticipants who would be considered “higher” functioning 

and, therefore, future researchers should evaluate SSGs for 

lower functioning participants. Fourth, there were only a 

small number of participants evaluated within this study. 

Future researchers, may wish to evaluate the procedures on 

a larger scale. Finally, future researchers should attempt to 

implement and evaluate SSGs that use a progressive model 

and continue to operationally define the components of this 

model of intervention.

Despite the limitations and areas needed for future 

research this study clearly demonstrated that the implemen-

tation of the SSG helped improve the social behaviors for 

these individuals diagnosed with ASD. The study showed 

that without intervention participants’ social behavior 

did not improve and that it was not until intervention was 

implemented that behavior changes were observed. Addi-

tionally, this study adds to the current research on SSGs. 

The results provide guidance to practitioners on how to 

address the social skills deficits of children with ASD and 

results such as obtained here could be life altering for indi-

viduals diagnosed with ASD.
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Appendix A

See Table 8.

Table 8  Skills taught in Group A

Skill Teaching Procedure(s) 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32

Social Discrimination CNC

Outdoor Games S, DTT, MODEL, INC

Reduction of Aberrant Behavior S, SR+

Structured Games (e.g., Fruit Salad, Mouse Trap, 

Sleeping Game)

CNC

Conditioning Peers as Reinforcers S, FPF

Positive Affect and Being Silly S, DTT

Observational Learning DTT, INC

Conditional Instructions DTT

Inferences and Predictions DTT 

Providing Personal Information and Favorites DTT, FPF

Attending DTT, FPF

General Knowledge and Pop Culture Knowledge DTT, FPF

Playing with a Friend  INC, S, MODEL

Answering and Asking Questions DTT, INC

Joint Attention DTT, S

Figuring It Out, Trying, and Guessing S, FPF

Having Fun with Friends INC, S, SR+

Sitting and Waiting DTT, SR+

Walking in a Line DTT, FPF

Winning and Losing Graciously CNC, TIP

Conversation TIP

Fluency DTT

Instructions Through Musical Games CNC, MODEL, INC

Joining In S, SR+

Pretend Play TIP, CNC, MODEL

Identifying Peers in the Group DTT

Social Orientation S

Compliance S, SR+

Frustration Tolerance DTT, MODEL

Sharing & Turn Taking CNC, TIP, MODEL

Contingency Development S, SR+

On Topic Statements DTT, MODEL, TIP

Flexibility S, FPF, SR+

Black bars represent skills targeted in 3–4 sessions; gray bars represent skills targeted in 1–2 sessions; white bars represent skills not targeted

S shaping, FPF flexible prompt fading, MODEL modeling, SR+ reinforcement, TIP teaching interaction procedure, INC incidental teaching
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