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The unique needs of youth with autism spectrum disorder 
(ASD) have prompted a surge of research interest in the 
development and evaluation of socialization interventions 
for this population (see Gates et  al., 2017, for a recent 
review). One such model, the Social Tools And Rules for 
Teens (START) program (Vernon et al., 2018), is a sociali-
zation intervention approach that combines experiential 
and didactic learning components into a single multi-com-
ponent treatment model. Spanning 20 weeks, this group 
intervention uses a social club-like format, same-aged peer 
models, structured and unstructured socialization opportu-
nities, and both individualized and group skill components 
to target core socialization challenges of adolescents with 
ASD.

There is emerging evidence that the START program is 
an efficacious approach for improving the social compe-
tencies and motivation of individuals diagnosed with 

ASD. An initial pilot study investigation of six partici-
pants yielded encouraging improvements across a multi-
tude of outcome measures, including parent-report survey 
measures, adolescent self-report survey measures, and 
coded observational data derived from video-recorded 
social conversations (Vernon et al., 2016). A randomized 
controlled trial (RCT) of the START program revealed 
significant improvements on parent and self-report sur-
vey measures unique to the treatment participants 
(Vernon et al., 2018). Specifically, participants receiving 
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the 20-week START program demonstrated significant 
gains in survey measures associated with autism symptom 
severity, social competency, and social motivation. The 
START program joins a variety of other promising models 
that have primarily utilized parent and self-report survey 
measures to assess the efficacy of treatment programs (see 
Gates et al. (2017) for a meta-analysis and see McMahon 
et al. (2013a), Miller et al. (2014), and White et al. (2007) 
for reviews). However, these studies advocate for using 
additional outcome measures in future social skill effi-
cacy studies to account for the complexity and multidi-
mensionality of social competence.

While survey measures are easy to administer and are a 
relatively inexpensive and efficient means for collecting 
pre-intervention and outcome data, they have also notable 
drawbacks. Specifically, there is risk of their report being 
influenced by social desirability bias, random responding, 
demand characteristics, or other reporting biases (Furr and 
Funder, 2007; McMahon et al., 2013a). Another drawback 
of survey measures is that the size of intervention effects 
often varies greatly depending on the reporter, with parents 
generally endorsing smaller effects than the actual partici-
pants (Gates et al., 2017). In addition, parent-report meas-
ures presume that parents possess an adequate and accurate 
knowledge of their adolescent’s socialization efforts and 
success, which may not always be the case. Adolescents 
often spend a limited amount of time with their parents and 
sometimes employ different interaction strategies with 
family members than they do with their peer group. These 
factors may also explain the discrepancy in parent-report 
versus adolescent self-report (McMahon and Solomon, 
2015), which may reflect some level of reporting biases in 
both parties.

Given the various limitations associated with survey 
measures, various research groups have called for aug-
menting efficacy trials with additional, potentially more 
rigorous and objective measures (Cunningham, 2012; 
Lord et al., 2005; Matson and Rieske, 2014; McMahon et 
al., 2013a). It is crucial to identify reliable and socially 
valid measures both within the immediate context of treat-
ment and within naturalistic contexts (White et al., 2007). 
Maximizing the objectivity of the utilized measurement 
strategy is another core consideration (Kasari, 2002). 
Direct observation and systematic coding of social behav-
ior within a naturalistic context offer these advantages. 
Such observational methods have a long history in the 
autism research literature (see Matson and Rieske, 2014). 
They are commonly used in single-case experimental 
designs within behavioral intervention paradigms (see 
Vismara and Rogers, 2010) and increasingly used in larger 
intervention trials of children and adolescents with ASD 
(e.g. Dolan et al., 2016; Kasari et al., 2012; Ratto et al., 
2011). However, according to a review of measurement 
tools in ASD intervention studies with large sample sizes 
(20 or more participants), videotaped observation data 

were only used in 1.9% of studies (Bolte and Diehl, 2013). 
The cost and time of systematic behavioral coding using 
trained and reliable observers may be factors that prevent 
more widespread use of these outcome measures (Furr and 
Funder, 2007).

Despite requiring additional time and resources, using 
behavioral observation of socialization efforts as an out-
come measure offers several strengths. This method pro-
vides a direct, quantifiable measurement that is not subject 
to the same biases inherent in survey measures (Bakeman, 
2000; Johnson and Turner, 2003; Moskowitz, 1986; Ratto 
et  al., 2011; Suen and Ary, 1989). Focusing on specific, 
operationally defined target behaviors eliminates the sub-
jectivity associated with general impression ratings 
(Matson and Rieske, 2014). Another benefit is that behav-
ioral observation can be conducted within the context of a 
natural social encounter and is therefore a direct, socially 
valid sampling of social performance (McMahon et  al., 
2013a, 2013b). Specifically, observation allows research-
ers to analyze multiple dimensions of interpersonal inter-
action, including the occurrence of key social skills. 
Behavioral observations are applicable to a variety of pop-
ulations, behaviors, and settings, thus providing a wealth 
of information critical for assessing generalization. 
Furthermore, insight into individuals’ general social func-
tioning often emerges from observing samplings of their 
behavior. Specifically, this method measures behaviors 
that individuals and parents may not be able to accurately 
describe or are disinclined to report (Hartmann et  al., 
2004).

The current investigation aimed to expand the evidence 
base of the START socialization program for adolescents 
with ASD. Specifically, this study examined pre- to post-
intervention changes in key verbal and nonverbal social 
behaviors during naturalistic conversation probes between 
participants and unfamiliar, untrained peers to further 
assess the efficacy of the START program in situations that 
replicate real-world social encounters. It was hypothesized 
that there would be significant differences on all examined 
target social behaviors (questions asked, positive facial 
expressions, and mutual engagement) between treatment 
and waitlist groups after the conclusion of the 20-week 
trial period.

Method

Participants

A total of 44 potential participants were originally 
recruited for this study through communications with 
local high schools, referrals from community organiza-
tions, responses from online announcements, and word of 
mouth. Participants were required to be between 12 and 
17 years of age with a diagnosis of ASD meeting current 
Diagnostic and Statistical Manual of Mental Disorders 
(5th ed.; DSM-5) criteria, possess a verbal IQ of 70 or 
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above, and demonstrate the ability to communicate and 
comprehend full sentence phrases. Interested families 
were required to provide documentation (e.g. psychologi-
cal evaluation report) of an ASD diagnosis. Parents were 
administered the Social Responsiveness Scale, Second 
Edition (SRS-2; Constantino and Gruber, 2005) and par-
ticipants were required to fall between the mild and severe 
range for ASD symptoms. A verbal IQ of 70 or above was 
confirmed through being administered the Kaufman Brief 
Intelligence Test, Second Edition (KBIT-2; Kaufman and 
Kaufman, 2004). Of the 44 individuals recruited, a total of 
40 adolescents were deemed eligible to participate (three 
did not have an ASD diagnosis and one did not meet lan-
guage and verbal IQ requirements). One parent/caregiver 
per adolescent was also required to participate in the pro-
gram. Parent participation involved taking part in a 
weekly checkout meeting (i.e. the last 5–10 min of each 
START session) and completing parent survey measures 
at pre- and post-intervention. This study received institu-
tional review board approval and all families completed 
an informed consent and assent process prior to partici-
pating. During the intake meeting, oral and written 
descriptions of the project components were described 
and families were given the opportunity to ask questions 
or express concerns.

Recruitment occurred in two separate yearly cycles. 
Approximately half of the project participants were 
recruited and randomized in the first year and the other 
half were recruited in the second year. Of the 40 partici-
pants who met eligibility criteria and were randomized, 
five participants did not complete the project. Four partici-
pants in the treatment group withdrew for the following 
reasons: participating in a highly desired social activity 
that conflicted with the group time (n = 2), expressing dis-
satisfaction with assigned group members being much 
younger in age (n = 1), and not being able to continue driv-
ing the 2-h round trip to group (n = 1). One waitlist partici-
pant was no longer able to participate in the study and 
therefore did not complete post-waitlist assessments. 
Therefore, 35 participants (16 participants in the treat-
ment group and 19 participants in the waitlist group) and 
their parents were included in the final analyses. The 
full sample of 35 participants had a mean age of 
13.51 years (SD = 1.50) and grade of 8.06 (SD = 1.43). In 
total, 69% of participants were male (n = 24) and 31% 
were female (n = 11). The ethnic background of the sam-
ple was 60% European American/White (n = 21), 14% 
Hispanic American/Latino(a) (n = 5), 6% Asian American 
(n = 2), 6% Middle Eastern (n = 2), and 14% Multiracial/
Multiethnic (White/Hispanic n = 4; White/Hispanic/
Filipino n = 1). There were no significant group differ-
ences on any demographic variables at baseline (all 
p > 0.05). Figure 1 depicts the project CONSORT dia-
gram (using guidelines provided by Schulz et al. (2010)).

Research design

An RCT design was employed to examine group differ-
ences in social behavior changes. The 40 participants were 
randomly assigned to either the START treatment group or 
waitlist group (20 in each group). Pairs of eligible partici-
pants were randomized using a simple randomization pro-
cedure (a coin flip) in which each participant had an equal 
chance of being assigned to the treatment or waitlist group. 
Adolescents who were randomized to the treatment group 
immediately began the 20-week intervention and were re-
evaluated at the end of the 20 weeks. Adolescents who 
were randomized to the waitlist group went through a 
20-week waiting period while continuing any existing 
therapy services. They were re-evaluated at the end of the 
20-week waiting period (post-waitlist assessments) and 
then received the 20-week intervention themselves shortly 
after completing the post-waitlist assessments.

Procedure

Pre-intervention sessions.  Before participating in the trial, 
adolescents completed an intake session. During these 
intake sessions, adolescent participants and their parents 
completed the consent/assent process, filled out a number 
of survey measures, and participants engaged in two 5-min 
videotaped social conversations with unfamiliar peers 
(described in detail below).

Target skill selection and self-management.  After complet-
ing the intake session, the participant, parent, and intake 
clinician were asked to independently rank the three most 
prominent social vulnerabilities of the adolescent from a 
list of possible skills (with the option to write-in other 
challenges not listed). Based on these endorsements, con-
sensus was reached on an individualized target behavior 
that would be the participant’s primary focus for the first 
5 weeks of the intervention program. Selected target 
behaviors varied between participants and often included: 
making on-topic comments, asking questions, sharing 
personal information, limiting verbal contributions 
(keeping it brief), making positive statements, and show-
ing interest.

Participants were taught to use a self-management strat-
egy to track and increase the use of their target behavior 
during the weekly START sessions. This method has been 
used in previous studies of the START intervention 
(Vernon et al., 2016), as well as previous studies that have 
specifically targeted social skills (e.g. Doggett et al., 2013; 
Koegel et al., 1992; Newman and Ten Eyck, 2005). When 
a new target behavior was taught, the behavior was first 
clearly defined for the participant. Then participants were 
taught to use a small, discrete digital tally counter that fit 
in the palm of their hand to track their use of their target 
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skill. After the facilitator modeled how to use the digital 
tally counter to track the target skill by providing exam-
ples, the facilitator checked for the participant’s under-
standing of the behavior and correct use of self-management 
using the digital tally counter through engaging in a brief 
practice conversation. At the check-in phase of each 
weekly group, participants practiced tracking for their tar-
get skill during a brief conversation and received feedback. 
Participants were asked to track their use of the target skill 
during each weekly START group session (throughout the 
entire group) and report on their experience at the end of 
each session during the checkout phase. During this time, 
the facilitator also collected the digital tally counter and 
recorded the number of times the participant used the tar-
get skill each week.

Every 5 weeks, participants and facilitators jointly 
made the decision to continue with the current target skill 
for another 5 weeks or to focus on another skill. This deci-
sion was made through examination of currently selected 
skill improvements and noted challenges in other social 
domains that might be impeding the participant’s social 
success. Improvement was determined by examining the 
recorded number of times the participant was using the 
skill in the past 5 weeks and also the facilitator’s clinical 
judgment of whether it would be more beneficial to con-
tinue practicing the same skill or if another target skill was 

more pressing. Please see Vernon et al. (2016) and Vernon 
et al. (2018) for more details on target skills and self-man-
agement procedures.

START program overview.  The START program is a 20-week 
socialization intervention that blends experiential and 
instructional components with an emphasis on motivational 
elements and active involvement from participants and 
peer models. Trained undergraduate research assistants 
serve as primary group facilitators. In addition, typically 
developing same-aged peers, recruited from local high 
schools, serve as social partners and function as crucial 
peer models to improve participants’ social knowledge, 
motivation, and skills. The program allows for individu-
ally tailored treatment components through opportunities 
to practice the previously described individualized target 
social skill while immersed in a group intervention setting. 
This structure allows a balance between addressing the 
global social needs of adolescents with ASD while also 
attending to each participant’s individual areas of diffi-
culty. The experiential component immerses participants 
in a dynamic and shared learning environment where 
participants actively test out newly acquired skills and 
strategies in a socially supportive atmosphere, receive per-
sonalized feedback, and reflect on their experiences with 
other group members. It is through active exploration and 

Figure 1.  START RCT CONSORT diagram.
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live testing of social strategies during group that partici-
pants not only gain crucial social practice but also have 
successful social experiences in which to draw on when 
practicing outside of group. The social topic for each group 
session also changes weekly, beginning with basic conver-
sation skills (e.g. greetings and initial introductions) and 
building to more complex skills (e.g. working in a group) 
as the program progresses. Parents are involved at the end 
of each group, during a checkout session, to become ori-
ented to the current social topic and help set weekly social 
goals to promote generalization of newly learned skills.

The START program consisted of weekly 90-min 
group sessions (20 sessions that occurred once a week). 
Each group typically consisted of four to six participants, 
two high school peers, and four undergraduate facilita-
tors. Intervention was conducted in a spacious lounge-like 
room with couches, chairs, and a flat screen television. 
START group facilitators completed a comprehensive 
training that lasted a total of approximately 10 h. Training 
consisted of a comprehensive overview of the START 
program and procedures, an introduction to ASD, group 
facilitation techniques, basic therapy/helping skills, and 
behavioral strategies. Each component of the weekly ses-
sions was introduced (described in the next section), and 
then sequentially discussed, modeled, and role-played. 
Common challenges and effective strategies for handling 
these scenarios were also discussed. Facilitators received 
continued weekly supervision in a group format from an 
advanced doctoral student and a licensed psychologist 
throughout the study duration. During these supervision 
meetings, facilitators provided an update on their assigned 
participants’ social progress, discussed group dynamics, 
and sought support with current challenges. The supervi-
sors provided feedback on specific strategies to increase 
participant engagement, address group concerns, and 
teach core program content. High-school peers were 
volunteers recruited through announcements at local 
high schools and through word of mouth. Since their 
involvement during group sessions was similar to that of 
the participants, they received an orientation to the group 
program but did not receive intensive clinical training. 

Their main roles were to model appropriate social skills, 
serve as additional social partners for participants, and 
contribute to a positive peer environment. Peers received 
volunteer hours for their participation and time.

Each weekly intervention session included the follow-
ing components: an individual check-in session, a group 
session (consisting of an unstructured socialization time, a 
group activity, and a discussion and practice of a weekly 
social topic), and an individual checkout session with the 
parent. See Figure 2 for a visual depiction of a weekly 
session.

Individual check-in session.  The 5-min individual check-in 
session primarily consisted of a review of the participant’s 
social goals from the previous week, priming for the 
upcoming group’s discussion topic and activity, and prac-
ticing the target skill with a facilitator. The participants and 
facilitators were then brought together for the group 
session.

Free socialization phase.  Each group session began with 
20 min of unstructured socialization time, which provided 
an opportunity for participants to engage in natural interac-
tions with each other and group facilitators. Topics were 
not pre-determined and often included weekend plans, 
favorite movies and video games, and hobbies. During 
these interactions, everyone (i.e. participants, facilitators, 
and peers) discretely tracked their use of their individual-
ized target skill using the previously described self-man-
agement strategy. Facilitators and peers were encouraged 
to track the use of a skill themselves in order to normalize 
the self-management process for participants. This casual, 
unstructured socialization phase allowed participants to 
freely experiment and engage in experiential social learn-
ing in a safe, supportive environment.

Social topic discussion and practice.  A 40-min discussion of 
a weekly social topic followed the free socialization phase 
(see Table 1 for a list of weekly social topics covered 
throughout the 20 weeks). The topic was introduced with 
role-play demonstrations and video clips from popular 

Figure 2.  START program session format.
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television shows and movies illustrating “good” and “bad” 
examples of a social skill. Next, the adolescents and group 
facilitators engaged in an active discussion in which par-
ticipants were encouraged to share their experiences and 
suggestions. Facilitators used engaging techniques, such 
as posing scenarios and sharing personal stories of social 
successes and failures related to the topic, which brought 
the concepts to life and elicited interest and involvement 
from participants. Participants were also provided the 
opportunity to practice the skills related to the weekly 
social topic with facilitators and peers.

Social activity phase.  The group continued with 20 min of 
structured social icebreakers, adolescent-oriented party 
games, and other activities designed to create opportuni-
ties to work on communication skills, cooperation, and 
group cohesion among members. Examples of social 
activities included the following: Get to know you BINGO, 
Apples to Apples, Human Knot, and Charades. This phase 
allowed another opportunity for participants and facilita-
tors to socialize in a more structured context, which 
reduced the emphasis on face-to-face interaction by focus-
ing attention on a shared group task.

Checkout session.  Finally, participants completed a 5-min 
checkout session with their parent and a facilitator, where 
they reviewed the weekly social topic and developed social 
goals for the upcoming week.

Fidelity of implementation

In order to ensure that all described components were con-
sistently implemented each group, a research assistant 
completed a weekly fidelity checklist during each session. 
Phases and content were checked off as they were covered 
and any deviations from the specified time frame were 
noted. A copy of this fidelity form can be obtained as a 
digital appendix in Vernon et  al. (2018). An analysis of 
these fidelity checklists indicated that procedures were 
correctly implemented 97.7% of the time.

Social conversation data collection

Social conversation data were collected during the pre-
intervention intake session and after program completion 
(i.e. after 20 weeks of the START program or waitlist par-
ticipation). At these time points, participants engaged in 
5-min conversations with unfamiliar, peers whom they had 
never met. In contrast to existing social conversation 
measures using trained confederates (e.g. Ratto et  al., 
2011), these peer conversational partners were not trained 
or coached prior to their interactions with the participants. 
They also possessed no knowledge of the purpose of the 
research study and did not know the diagnostic status of 
the participants. Peers were recruited through advertise-
ments and word of mouth and were compensated with 
US$5 gift cards for their time. They were randomly 
assigned to participants and never completed more than 
one conversation with the same participant.

Conversations took place in a private room not used 
for the START group intervention and were recorded by a 
camera in the corner of the room. After verbally confirm-
ing that the conversation partners did not know one 
another, participants and peer conversation partners were 
provided with the instruction: “You will be having a con-
versation with another person that you have never met 
before. You will have five minutes to get to know each 
other.” Participants were not provided with any further 
instructions or encouraged to use specific social skills. Our 
social conversation probes were also unique in that partici-
pants completed two of these video-recorded conversa-
tions at each time point, one with a female conversation 
partner and another with a male conversation partner. 
Conversations took place with both a male and a female in 
order to take into account participants’ performance with 
peers of the same and opposite gender. The order of the 
conversations (female versus male) was altered each time 
so that participants did not always speak to the same gen-
der first.

Table 1.  START curriculum weekly session topics.

Session START topic

  1 First impressions/greeting others/making initial 
introductions

  2 Using questions in conversation
  3 Using comments in conversation
  4 Showing interest—attention, eye contact, and facial 

expressions
  5 Choosing appropriate topics for conversations
  6 Making and keeping friends
  7 Changing topics/ending conversations/saying 

goodbye
  8 Reducing anxiety/being comfortable during social 

exchanges
  9 Expressing empathy
10 Complimenting others
11 Giving social feedback
12 Receiving social feedback
13 Respectfully disagreeing with others
14 Demonstrating good sportsmanship/being a good 

winner and loser
15 Working in a group/being a good team member/

leader
16 Understanding/using appropriate humor and 

sarcasm
17 Having social courage/joining a new group of peers
18 Using cell phones and social media
19 Hosting others at your home/being a good guest at 

someone’s home
20 Summary of group topics and conclusion

START: Social Tools And Rules for Teens.
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Dependent measures

Dependent measures were selected to provide representa-
tive data associated with improvements to the core social 
deficits of ASD (American Psychiatric Association (APA), 
2013). Video-recorded conversations pre- and post-inter-
vention (140 total 5-min conversation videos) were sys-
tematically coded for each dependent measure. The three 
dependent measures coded were questions asked, positive 
facial expressions, and mutual engagement.

Questions asked.  Social inquiries have been identified as a 
crucial interpersonal strategy, but compared to typically 
developing adolescents, adolescents with ASD are known 
to make far fewer social initiations to their peers (Doggett 
et al., 2013; Palmen et al., 2008; Weiss and Harris, 2001). 
Social initiations were measured through the participant’s 
attempts to learn more about their social partner by asking 
questions. A question was defined as a verbal query that is 
intended to elicit a response from the conversational part-
ner. Trained coders, who were blind to the treatment status 
of the participants, counted each question asked in the 
video clips by both the participant and the conversational 
partner. In order to take into account the number of ques-
tions asked by the conversational partner, questions asked 
was defined as the percentage of questions asked by the 
participant during conversation.

Positive facial expressions.  Individuals with ASD commonly 
have deficits in appropriate affective expression (Bieber-
ich and Morgan, 1998; Hobson and Lee, 1998; Stagg et al., 
2014). Smiling and laughter have long been established as 
important nonverbal indicators of social attunement in 
conversation and are generally associated with friendliness 
and positive impressions (Lau, 1982). Nonverbal social 
engagement was measured through observed efforts to 
convey interest in a social partner’s conversation (positive 
facial expressions). A 5-s partial interval coding scheme 
was implemented to code for the presence or absence of a 
positive facial expression (defined as visible smiling or 
laughing). A percentage was calculated to determine the 
percentage of time the participant was displaying positive 
facial expressions during each 5-min clip.

Mutual engagement.  Challenges with social reciprocity are 
a hallmark characteristic of ASD (APA, 2013; White et al., 
2007). To measure changes in reciprocity, mutual engage-
ment, or the extent to which both social partners were 
jointly engaging in conversation, was examined to explore 
the balance of conversational contributions. This measure 
specifically examined the contributions of a participant 
relative to their conversational partners. Coders examined 
5-s intervals and focused on whether (1) the participant 
was the primary speaker, (2) the conversational partner 
was the primary speaker, (3) both partners contributed 
equally to the conversational volley, or (4) no one spoke. 

Mutual engagement was defined as the percentage of inter-
vals in which both individuals contributed equally in a 
back-and-forth manner.

Inter-observer reliability

There were three video coders who coded all 5-min vid-
eos. Coders were trained in using Noldus Observer XT 
10.5 software and were blind to the treatment status of par-
ticipants and time point of the videos. From the three cod-
ers, teams of two coders were responsible for coding each 
behavior. Inter-observer reliability was established 
between the two coders prior to coding videos through 
establishing a clear operational definition for each behav-
ior and practicing using a minimum of 20 practice videos. 
In the process of establishing reliability, coders attended a 
weekly supervision meeting to discuss disagreements, ask 
questions, and refine the operational definition if needed. 
Once reliability was achieved, research assistants coded 
videos, which were assigned in a random order to control 
for potential observer drift. Inter-observer reliability was 
calculated for videos coded each week, and coders contin-
ued attending a weekly supervision meeting throughout 
the duration of coding in order to ensure adherence to the 
definition and consistency in coding. Inter-observer relia-
bility was calculated for approximately 33% of the coded 
video recordings. Reliability was estimated using both per-
cent agreement and kappa statistic. Using percent agree-
ment, inter-observer reliability averaged 0.88 (SD = 0.06) 
for questions asked, 0.93 (SD = 0.05) for positive facial 
expressions, and 0.87 (SD = 0.05) for mutual engagement. 
Using kappa statistic, inter-observer reliability averaged 
0.61 (SD = 0.24) for questions asked, 0.65 (SD = 0.32) for 
positive facial expressions, and 0.79 (SD = 0.09) for mutual 
engagement.

Data analysis

Chi-square tests for independence and independent-
samples t tests were used to examine pre-intervention dif-
ferences between the treatment and waitlist groups. To 
assess for differences in social interaction skills between 
treatment and waitlist groups from pre- to post-intervention, 
two-way mixed analysis of variances (ANOVAs) were con-
ducted with group (treatment or waitlist) as the between 
subjects factor and time (pre- or post-intervention) as the 
within-subjects factor. The significance level for all com-
parisons was set at p = .05. Group × Time differences on 
each of the three measures were examined. Partial η2 effect 
size was calculated for all significant effects.

Results

Table 2 summarizes the mean demographic and baseline 
variables for the 35 adolescents who participated in the 
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study. Chi-square analyses for gender and ethnicity were 
not significant (all p > 0.780). Independent samples t tests 
for group differences on age, grade, verbal IQ, overall IQ, 
and behavioral measures for questions asked, positive 
facial expressions, and mutual engagement were also not 
significantly different at baseline (all p > 0.244).

Results revealed a significant Group × Time interac-
tion effect for questions asked, F(1, 33) = 4.86, p = .035. 
Participants in the treatment group significantly increased 
the percentage of questions asked from pre- to post-inter-
vention, whereas the percentage of questions asked by the 
waitlist group remained relatively unchanged. Effect size 
was medium-large (partial η2 = .128). In addition, analy-
ses revealed the presence of a significant Group × Time 
effect on the percentage of positive facial expressions, 
F(1, 33) = 7.73, p = .009. The treatment group demonstrated 
significant improvements in the percentage of directed 
positive facial expressions during social conversations 

compared to the waitlist group. Effect size was large (par-
tial η2 = .190). Group × Time interaction did not reach sta-
tistical significance for mutual engagement, F(1, 
33) = 0.32, p = .576, as both groups demonstrated minimal 
change. The results are presented in Table 3.

Discussion

The data from this RCT revealed significant Group × Time 
differences across two out of three examined social behav-
iors. A significant effect was found for the treatment group 
for the amount of questions asked from pre- to post-inter-
vention, suggesting that the focus on the importance of 
social initiations during START sessions increased partici-
pant use of social inquiries during live interactions. Question 
asking initiations are largely considered a crucial social skill 
that conveys empathy and a desire for connection (Doggett 
et al., 2013; Palmen et al., 2008; Weiss and Harris, 2001).

Table 2.  Participant demographics.

Variable M (SD), n (%) p value

  Treatment (n = 16) Waitlist (n = 19)  

Age (years) 13.25 (1.48) 13.74 (1.52) ns
Grade 7.75 (1.57) 8.32 (1.29) ns
Gender  
Male 11 (69%) 13 (68%) ns
Female 5 (31%) 6 (32%) ns
Ethnicity  
European American/White 10 (62%) 11 (58%) ns
Hispanic American/Latino(a) 2 (13%) 3 (16%) ns
Asian American 1 (6%) 1 (6%) ns
Middle Eastern 0 (0%) 2 (10%) ns
Multiracial/Multiethnic 3 (19%) 2 (10%) ns
IQ (KBIT-2)  
Overall IQ 99.06 (16.57) 94.05 (19.34) ns
Verbal IQ 98.56 (15.59) 91.89 (20.26) ns
Baseline measures  
Questions asked 17.72 (21.03) 11.06 (7.47) ns
Positive facial expressions 18.26 (18.63) 17.69 (14.83) ns
Mutual engagement 27.76 (8.53) 29.32 (11.66) ns

SD: standard deviation; M: mean; KBIT-2: Kaufman Brief Intelligence Test—Second Edition.

Table 3.  Dependent measures for both groups at pre and post.

Variable Group M (SD) Group × Time

Treatment (n = 16) Waitlist (n = 19) p value Partial eta 
squared

Pre Post Pre Post

Questions asked 17.72 (21.03) 24.98 (21.86) 11.06 (7.47) 11.43 (8.92) 0.035* 0.128
Positive facial expressions 18.26 (18.63) 32.39 (27.90) 17.69 (14.83) 18.91 (13.72) 0.009** 0.190
Mutual engagement 27.76 (8.53) 32.34 (9.99) 29.34 (11.66) 32.06 (11.00) 0.576 0.010

M: mean; SD: standard deviation.
*p < 0.05; **p < 0.01; ***p < 0.001.
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There were also significant Group × Time differences 
in the use of positive facial expressions. The frequency of 
positive facial expressions directed to the social partner 
during conversations significantly improved for partici-
pants in the treatment group. An increase in this behavior 
can be construed as greater nonverbal engagement and 
attunement in interpersonal interactions, which may lead 
to more favorable social impressions (Lau, 1982). 
Therefore, the considerable increase in adolescents’ facial 
positivity noted in this study has important implications. 
These behaviors are crucial elements in impression man-
agement, as they clearly communicate interest, engage-
ment, and empathy to a social partner, which in turn are 
key elements in adolescent friendship formation and main-
tenance (Chow et al., 2013).

There were no Group × Time differences in mutual 
engagement, indicating that observed changes were mini-
mal and did not rise to the level of statistical significance. 
The frequency of intervals in which conversational partici-
pants contributed equally remained relatively constant 
between groups and across time, suggesting that perhaps 
the START intervention did not yield improvements to 
mutual engagement as defined in our investigation. It is 
likely that this definition needs revising. One suggestion 
worth exploring would be to code this behavior using a 
time interval that is larger than 5 s. Given that one indi-
vidual may talk for more than 5 s during a single turn, a 
larger time interval, such as 15 s, may be able to better 
quantify reciprocity and turn-taking in conversation. 
Another thought is that data on the number of speaking 
intervals alone may not accurately capture the essence of 
social reciprocity. For instance, two social partners could 
still be mutually engaged in a conversation even when one 
individual is speaking the majority of the time. Future 
studies could explore larger time intervals for coding 
mutual engagement and also investigate other definitions 
of the behavior that more adequately capture the nuances 
and complexities of social reciprocity.

The configuration of the social conversation probes not 
only allowed for an examination of social skill use with 
novel social partners but it also provided natural opportuni-
ties for generalization of these acquired social competen-
cies. Participants were intentionally paired with unfamiliar, 
naïve peers at the end of the investigation to ensure that any 
observed improvements could not simply be attributed to 
increased familiarity with a prior social partner. As partici-
pants conversed with similarly aged individuals unaffili-
ated with the investigation, the data indicate evidence of 
generalization of these skills to other people. These find-
ings are highly encouraging, as the generalization of skills 
beyond other group members and facilitators is a critical 
benchmark for the success of a socialization intervention 
(Cunningham, 2012; Dekker et  al., 2014; Koegel et  al., 
1998; Schmidt and Stichter, 2012).

In our social conversation probes, there may be unique 
advantages to using peer social partners who are not trained 

or coached in any way. Perhaps most importantly, the 
resulting conversations are truly authentic interactions that 
closely mirror actual real-world encounters. Such interac-
tions yield unique social data that would not be possible 
using trained conversational partners. By definition, trained 
confederates are taught to interact in ways that deviate from 
their default interpersonal approach. In addition to the 
obvious behavioral changes associated with adhering to 
specific guidelines and/or scripts, there may also be subtle 
changes in their behavior due to knowledge of participant 
social vulnerabilities.

For example, a trained confederate may be much more 
accommodating and tolerant of participant idiosyncrasies 
given their knowledge of the social quirks associated with 
ASD. They may intentionally or inadvertently repair or res-
cue a derailed conversation, which could influence partici-
pant social behavior and cast them a more favorable light. 
In contrast, an untrained peer is much more likely to pro-
vide an authentic reaction to the same awkward exchange 
and allow it to unfold naturally. This approach enables a 
more accurate read of the participant’s true social aptitude. 
If the ultimate goal of a social skills outcome measure is to 
obtain the closest possible approximation to real-world 
social performance, then it makes sense to use live social 
encounters with untrained peers to obtain these data.

Limitations and future directions

Participant inclusionary criteria required past documenta-
tion of an ASD diagnosis and scores below the autism cut-
off on the SRS-2, which has been found to strongly correlate 
with the Autism Diagnostic Interview-Revised (Constantino 
et al., 2003). However, a limitation of our investigation is 
that participant ASD diagnoses were not verified by our 
research team using comprehensive gold-standard diagnos-
tic measures, such as the Autism Diagnostic Observation 
Schedule—Second Edition (ADOS-2; Lord et  al., 2012) 
and the Autism Diagnostic Interview-Revised (ADI-R; 
Rutter et al., 2003).

Although systematic coding of conversational behaviors 
provides a more direct, objective outcome measure, there 
are a number of drawbacks to conducting this type of meas-
ure that may limit more widespread implementation. This 
method can be resource and time-intensive to obtain record-
ing equipment and a team of coders (Furr and Funder, 
2007). In addition, it is time-consuming to train coders, 
establish and maintain reliability, and code videos 
(Bakeman, 2000), which can restrict the use of these tech-
niques in other research labs. In the future, the use of shorter 
conversation probes and a standardized coding paradigm 
could be implemented to make observational assessment 
into a more efficient, standardized tool for widespread use.

Another limitation when using behavioral observations 
is that participant social performance may have been influ-
enced as a result of knowing that they were being observed 
and other possible demand characteristics (Kazdin, 1981). 
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While attempts were made to minimize the intrusiveness of 
the video (using small, unobtrusive recording devices in a 
casual social setting), there is a possibility that participants 
opted to interact differently due to the fact that they were 
being recorded. Future methods for unobtrusively gather-
ing social performance data from participants in everyday 
social settings (perhaps in home, school, and community 
environments) would be essential to thoroughly evaluate 
generalized improvements. Fortunately, there is some exist-
ing evidence of convergent social competence improve-
ments in parent and self-report data from the START 
program, which offers some support for the generalization 
of improvements to other settings (Vernon et al., 2018).

An additional limitation of the current investigation is 
the focus on three observational measures. Because of the 
time-intensive nature of coding the 140 5-min videos for 
each measure (approximately 35 h of total coding), repre-
sentative measures were selected that were believed to 
encapsulate core social deficits associated with ASD. 
Specifically, deficits in social initiations, affective expres-
sion, and social reciprocity were studied by examining total 
questions asked, positive facial expressions, and mutual 
engagement, respectively. However, there are a wide range 
of clinically relevant social skills and associated behaviors 
that could have also been examined. In addition, while 
quantitative data were collected on the selected measures, 
we did not collect more detailed qualitative information. As 
such, we cannot make claims as to the contextual appropri-
ateness of the observed participant social behavior. For 
example, problems with off-topic questions or inappropri-
ate smiling at a conversation partner would not be captured 
in the data. Future studies may wish to explore additional 
behavioral dimensions that may provide a more compre-
hensive profile of social functioning.

Finally, although our results indicated that participants 
made a measurable improvement in the use of some social 
behaviors, there is a need to determine if these social skill 
improvements actually cause participants to be perceived 
as more socially desirable conversation partners. In the 
future, we plan to collect subjective evaluations of social 
competence from naïve observers unaffiliated with the 
current project. After watching the video-recorded conver-
sations, these peers will be able to provide social compe-
tence ratings. These data would not only help determine if 
everyday observers are able to discern improvements in 
social aptitude after completing the START program but 
also yield insight into which behaviors are most associated 
with desirable social competence ratings.

Conclusion

This investigation constitutes one of the first RCTs to use 
coding of live peer conversations as social skills outcome 
data (joining Dolan et al., 2016). These findings provide 
evidence that the START program may have the ability to 

make a positive and meaningful impact on a variety of 
social behaviors. Furthermore, the observational measures 
used are potentially a more rigorous, objective, and unbi-
ased assessment tool, which can augment other methods of 
measuring outcomes and contribute to a more complete 
picture of social functioning.

Overall, the results of this study further support the social 
benefit of the START socialization intervention for adoles-
cents with ASD. The results of this study augment the find-
ings of Vernon et  al. (2018), which previously examined 
results from the parent and self-report measures from this 
sample of participants. The START program appears to 
impact the use of key verbal and nonverbal conversational 
strategies that may be important for both social skill devel-
opment and positive social impressions. Considered collec-
tively, converging sources of evidence provide strong 
support for the utility of the START program for improving 
the social functioning of adolescents with ASD.
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