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Abstract

There is a dearth of research that focuses on social intervention efforts for adults on the autism spectrum with intellectual
disability and limited conversational language. Using a multiple baseline experimental design, this pilot investigation of the
Socialization Knowledge for Individuals with Limited Language (SKILL) program evaluated a novel peer-facilitated group
program specifically designed to target social interaction skills for this population. Findings from five pilot participants
yielded evidence of social improvements across specific verbal skills (on-topic conversational contributions and responses)
and nonverbal behaviors (eye-contact, active listening), as evidenced by coded social conversation probes and parent-report
measures. These findings demonstrate the promise of a socialization intervention for a population that has historically been
neglected in the social intervention research literature.

Keywords Autism spectrum disorders - Interventions — psychosocial/ behavioral - Communication and language - Social

behavior - Adults - Intellectual disability

Adults on the autism spectrum with co-occurring intellectual
disability (ID) are critically underrepresented in the autism
intervention literature (Siegel 2018). Adults with ID have
only been included in approximately 6% of published studies
(Russell et al. 2019) yet are estimated to represent 30—40%
of all individuals on the autism spectrum (Maenner 2020).
This exclusion neglects a sizable portion of the autism popu-
lation in need of targeted intervention and support (Shattuck
et al. 2012; Stedman et al. 2019; Totsika et al. 2010).

In spite of the growing recognition of the importance of
social skill training for autistic! individuals at all levels of
intellectual functioning, very few autistic adults with ID
have regular access to evidence-based programs that target
specific social competencies and promote continued social
development into adulthood (Dudley et al. 2019; Gotham
et al. 2015). This lack of programming that provides engag-
ing social interactions, goal-setting, and opportunities for
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social-emotional growth may be associated with emotional
and behavioral challenges over time (Duncan et al. 1999;
Matson and Shoemaker, 2009; Taylor et al. 2015) and poorer
life outcomes (Howlin et al. 2004; Shattuck et al. 2012).
Social skill interventions for this population should address
the unique learning considerations of individuals severely
affected in both cognitive and language domains (Stedman
et al. 2019), while including effective components to foster
measurable skill acquisition, increased quality of life, and
meaningful relationships in supported living or employment
contexts (Walsh et al. 2019).

Promoting Social Functioning

To facilitate meaningful and relevant social gains, a growing
body of evidence suggests that psychosocial interventions
for autistic adults must target a broad array of demonstra-
ble social competencies (Pallathra et al. 2018). These social
competencies may include verbal and nonverbal strategies
that convey social interest and sustain an interaction, along

! This manuscript uses both Identity-first and Person-first language,
consistent with practices among autistic-self advocates and commu-
nity stakeholders (Kenny et al. 2016).
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with skills to recognize emotions and respond appropriately
(Mazefsky et al. 2013; Walton and Ingersoll, 2013). The
existing intervention literature provides several promising
strategies for targeting and improving social functioning in
adults on the autism spectrum, including socially motivat-
ing programming, experiential learning, and visual learning
strategies. A multi-faceted program that combines these key
elements may promote social skill development for autistic
adults with ID and limited conversational language:

Motivation

To develop a context conducive to learning new social
behaviors, social motivation is a crucial programmatic con-
sideration. Social motivation is linked to a willingness to
engage with others in the context of social learning activi-
ties, which in turn determines the effectiveness of the deliv-
ered lesson and associated rate of skill acquisition (Pallathra
et al. 2018; Vernon et al. 2018). There is existing evidence in
the child-focused autism literature that socially motivating
activities promote language and social development within
the context of intervention efforts (e.g., DiStefano et al.
2016; Ingersoll and Wainer 2013; Vernon et al. 2019). Spe-
cific motivational strategies that are associated with these
gains include the use of experiential learning activities, the-
matic interests, visual aids, and supportive group contexts
that incorporate both social instruction and practice with
same-aged peers (Barry et al. 2003; Gates et al. 2017; Har-
rop et al. 2019; Pallathra et al. 2019). Among autistic adults
with co-occurring ID, a motivating group socialization con-
text may promote the development of social communication
and interaction skills (Walsh et al. 2018).

Experiential Learning

Past research supports the positive benefits of a hands-on,
experiential learning (a “learn by doing” approach) to pro-
mote social communication gains for autistic adults with
co-occurring ID (Carminati et al. 2007; Ryan et al. 2019;
Walsh et al. 2018, 2019). In an experiential learning context,
competencies are acquired through immersion in a natural
or quasi-natural social learning context (e.g., engagement
with peers) and subsequent feedback on one’s performance.
This model is conceptualized to enhance a didactic learning
setting in which skills are formally taught through structured
lessons. As one example, Ryan and colleagues (2019) dem-
onstrated the efficacy of behavioral skills training in increas-
ing appropriate nonverbal conversation skills for six autistic
adults with co-occurring ID using live modeling, practice,
and in vivo feedback.
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Peer-Mediated Intervention (PMI)

In an experiential learning context, the use of same-aged,
typically-developing peer facilitators has been demonstrated
to facilitate social interaction gains through instruction, mod-
eling, and therapeutic encouragement during group sessions
(Chang and Locke 2016; Ptatos and Wojaczek 2018; Vernon
et al. 2018). Recent research found that PMI improved the
social skill generalization outcomes of a video-based group
intervention for four autistic adolescents with ID (Stauch
et al. 2018). The addition of PMI may have enhanced social
skill gains by providing individualized learning experi-
ences in the context of a standardized intervention curricu-
lum. When peers are assigned to a single participant for the
duration of treatment, they may tailor their approach to the
participant’s learning needs by modifying their tone, affect,
language, or speech rate, for instance (Dyson et al. 2019).
The familiarity and comfort with a peer facilitator may also
enhance social motivation (Thompson et al. 2020).

Visual and Video-Based Learning

To further engage participants and build social motivation,
visual modeling provides a concrete, dynamic representa-
tion of target social skills. For autistic adults, visual learning
is often a relative strength (Corbett and Abdullah 2005).
There is growing evidence that video modeling is effec-
tive for teaching social communication skills and facilitates
skill acquisition and maintenance (Hume et al. 2009). For
autistic adults with co-occurring ID, video-modeling has
been used to improve social perception skills (Stauch et al.
2018) and to enhance social behaviors in a vocational set-
ting (Walsh et al. 2018). Similarly, autistic adolescents and
adults with ID demonstrated improvements in social ability,
engagement, and functional communication following the
TEACCH program, which relies heavily on visual modeling
(Siaperas and Beadle-Brown 2006). These benefits may be
enhanced by using visual checklists in a video modeling
context to promote generalization of social skills (Spriggs
et al. 2015).

Current Study

The Socialization Knowledge for Individuals with Lim-
ited Language (SKILL) Program is a group intervention
designed to target social competencies in autistic adults
with co-occurring ID and limited functional language. The
SKILL Program combines motivational, experiential, peer-
mediated, and visual components into a single intervention
model that has been specifically designed for this population.

The primary aim of this investigation was to explore
the feasibility, acceptability, and preliminary efficacy of
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Table 1 Participant demographics at baseline

Participants 1 2 3 4 5
Age (years) 20 22 26 19 18
Sex M M M M M
Ethnicity White White White White White
Highest maternal educa- Some College High school Master’s Master’s High school
tion
Highest paternal educa-  Master’s High school Master’s Master’s High school
tion
Current activities and Speech; high school None provided ABA; Dis- Speech; vocational;  Disability Services Atat
services transition ability high school transi- University
Services at tion
University
FSIQ 45 63 40 40 63
VIQ 42 62 40 40 59
NVIQ 58 74 42 44 76
PPVT-5 54 69 51 40 56
EVT-3 61 64 60 49 63
PPVT-5 PR (AE) 1(7:3) 2 (9:6) 1(7:3) <.1(4:4) 2(7:5)
EVT-3 PR (AE) .5(6:2) 1(6:11) 4 (6:4) <.1(4:6) 1 (6:5)
SRS-2 Total 78 85 61 71 64
Vineland-3 ABC 62 39 75 58 54
Vineland-3 Socializa- 52 20 83 72 51
tion SS
Typical language use Single words and short ~ Full sentences focused ~ Short phrases Mostly single words ~ Short phrases and some

Responsiveness to

phrases

Unlikely to respond

exclusively on perse-
verative interests

Inconsistent responsive-

Inconsistent

Unlikely to respond

full sentences

Responsive with signifi-

language ness

responsive-
ness

cant latency

FSIQ full-scale 1Q on the KBIT-2, VIQ verbal 1Q on the KBIT-2, NVIQ non-verbal 1Q on the KBIT-2, PPVT-5 PR (AE) peabody picture vocab-
ulary test, percentile rank (age equivalent), expressive vocabulary test-3, percentile rank (age equivalent), SRS-2 social responsiveness scale-2
total score, Vineland-3 ABC adaptive behavior composite, Vineland-3 socialization standard score

the SKILL Program. We hypothesized that the program
elements would lead to favorable indications of treatment
acceptability. It was also hypothesized that participants’
trajectories of social skill use would improve over time,
as assessed by analysis of filmed social conversations and
parent-report standardized survey measures. Given the com-
plex developmental profiles of this under studied population,
targeted treatment efforts were used to address both global
and participant-specific verbal and nonverbal competen-
cies associated with social functioning. Specifically, it was
anticipated that all participants would improve in their use
of on-topic (contextually appropriate) verbal contributions
to an unfolding social conversation (the primary behavior
of interest). Additionally, it was anticipated that individu-
als would improve in specific social competencies identi-
fied as a primary concern for each person, which spanned
verbal (conversational contributions) and non-verbal (active
listening and eye-contact) skill domains. For adults who
received social communication interventions throughout

their childhood, the ultimate goal of this trial was to dem-
onstrate that a continued focus on social interaction practice
and goal-setting is valuable to families and can yield mean-
ingful social improvements over time.

Method
Participants

Participants were recruited via targeted social media
advertisements and emails to autism center mailing
lists. Inclusion criteria included: (a) verification of ID
(FSIQ < 70), (b) limited language use (receptive and
expressive vocabulary standard scores < 70; confirmation
of limited fluent language use in conversation probes,
defined as a lack of full sentence language use or near-
exclusive use of highly scripted/perseverative language);
(c) at least some use of multiple-word phrase speech (i.e.
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not completely nonverbal); (d) confirmation of Autism
Spectrum Disorder (ASD) diagnosis based on exist-
ing records. The mean age of the five participants was
21.0 years (SD=3.2) and all were male (See Table 1 for
more detailed demographic information and a summary of
each participant’s observed language use).

Research Design

A concurrent multiple baseline across participants design
was used to examine the preliminary efficacy of the 10-week
group SKILL program. Since participants were not receiv-
ing interventions targeting key SKILL social interaction
domains at the time of recruitment, they were assigned
to one of three baseline conditions within a single intake
session. Participants completed two, four, or six baseline
unstructured social interaction probes (described in Meas-
ures) at intake prior to the start of the program. These vide-
otaped naturalistic social interaction samples were collected
for all participants at intake (2, 4, or 6 conversations), every
2 weeks before the group SKILL session (2 conversa-
tions), and post-intervention (2 conversations). This project
received Institutional Review Board (IRB) approval and was
conducted at a North American university.

Procedure
Social Facilitator Recruitment and Training

University undergraduate students (86.3% self-identified
female) were recruited to serve as social facilitators for the
SKILL program. These facilitators received a 5-h initial
training on working with autistic adults with co-occurring
ID, basic group facilitation skills, and goals of the pilot pro-
gram. The social facilitators also participated in weekly 1-h
supervision meetings for ongoing clinical supervision and
discussion of the curriculum. A clinical psychology doctoral
student and licensed clinical psychologist jointly conducted
all training sessions and oversaw all weekly group treatment
sessions.

Participant Screening

A phone screen was conducted with the participant’s parent
to determine initial eligibility, followed by in-person eligibil-
ity assessments with the parent and participant at intake. The
phone screen questions were standardized to provide initial
verification of limited language use (e.g., mean length of
utterances, spontaneous vs. prompted language use).
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Intake Sessions

Each participant completed a single intake session which
consisted of: (a) obtaining informed consent from legal
guardians and assent from each dependent adult; (b) com-
pleting 2, 4, or 6 filmed unstructured social interaction
probes with different typically-developing peers to obtain
authentic first encounters; (c) completing one filmed stand-
ardized social interaction probe; (d) completing a stand-
ardized cognitive assessment; (e) completing standardized
language assessments. During this time, parents completed
survey measures and, in conjunction with their designated
peer facilitators, identified a primary social goal related to
one of the key intervention domains to serve as their child’s
social interaction skill target.

Participant Characterization Measures
Cognitive Ability

The Kaufman Brief Intelligence Test, Second Edition
(KBIT-2) provides measures of verbal and nonverbal intel-
ligence and a composite IQ score (Kaufman, 1990). The
KBIT-2 was used in the current study to provide confirma-
tion of existing records of 1Q <70 for all participants.

Autism Symptomatology

In addition to confirmation of ASD diagnoses with exist-
ing records, parents completed a questionnaire to provide
additional information about autism symptoms and social
functioning in daily life. The Social Responsiveness Scale,
Second Edition, Informant Report (SRS-2A; Constantino
and Gruber 2012) is a 65-item informant-report rating scale
with a high internal consistency (alpha) of 0.90-0.95 that
measures reciprocal social behavior, social use of language,
and other behaviors characteristic of ASD as they occur in
natural social settings.

Adaptive Functioning

The Parent/ Caregiver rating form of the Vineland Adap-
tive Behavior Scales, Third Edition (Vineland-3; Sparrow
et al. 2016) provides an Adaptive Behavior Composite score
comprised of standard scores across three domains: daily
living, communication, and socialization adaptive domains.
The Vineland-3 has shown high internal consistency of 0.90-
0.98 for the comprehensive rating form (Spriggs et al. 2015).
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Table 2 SKILL weekly group discussion topics

Week Topic Topic description

1 Greetings and goodbyes I ~ Fundamentals of greetings and goodbyes: an action (wave, handshake), a verbal expression (*“hi”), a smile
and eye-contact

2 Greetings and goodbyes II Reviewed and continued to practice the skills of greetings and goodbyes, differentiating between an interac-
tion with a friend vs. someone new

3 Showing interest Fundamentals of showing interest: body orientation (turning your body to face other person), eye-contact
(looking at someone while they are talking), encouragement (nods, minimal encouragers)

4 Question-asking I Fundamentals of question-asking: a starter question (“how are you?”), allowing time for the person to
respond, showing interest (smile, eye-contact)

5 Question-asking IT Reviewed and continued to practice the skills of asking questions; focused on asking on-topic questions and
showing interest when conversation partner is responding

6 Comments I Fundamentals of making comments: respond to conversation partner, share thoughts (“that’s fun!”), remain
on-topic

7 Comments II Reviewed and continued to practice the skill of making on-topic comments and showing interest; practiced
one compliment

8 Empathy and emotions Fundamentals of empathy and understanding and responding to emotions: emotion identification, emo-
tion management (deep breathing, physical actions, distraction), empathy for others (listening, showing
concern)

9 Summary I Reviewed and continued to practice key components of positive social interactions: body language, verbal

contributions, on-topic vs. off-topic

10 Summary II
ous weeks

Reviewed and continued to practice short conversations with others; putting together skills learned in previ-

Receptive Vocabulary

Receptive vocabulary skills were assessed using the Peabody
Picture Vocabulary Test, Sth Edition (PPVT-5). The PPVT-5
is an individually administered assessment of receptive lan-
guage that contributes useful information for identifying and
quantifying language ability. The PPVT-5 has shown high
internal consistency (0.96-0.97) and test-retest reliability
(corrected r=0.84) for adults in the 18-25 age range (Wil-
liams and Williams 2007). Research supports the utility of
the PPVT as a proxy for verbal IQ across individuals with
ASD of varying ages and cognitive abilities (Krasileva et al.
2017).

Expressive Vocabulary

Expressive vocabulary skills were assessed using the
Expressive Vocabulary Test, Third Edition (EVT-3). The
EVT-3 is an individually administered assessment of expres-
sive language and word retrieval in which individuals are
presented with drawings depicting a range of content areas
and parts of speech. The EVT-3 has shown high internal
consistency (0.95-0.97) and test—retest reliability (corrected
r=0.90) for adults in the 18-25 age range (Dunn and Dunn
2007). Both the PPVT-5 and the EVT-3 have been shown to
discriminate between typically developing individuals and
those with ASD (Dunn and Dunn 2007; Williams and Wil-
liams 2007).

Social Conversation Data Collection
Unstructured Social Interaction Probes

Live peer interaction may be the most direct means to
observe and code the use of behaviors associated with social
competence and success (Ko et al. 2019). To examine indi-
vidual trajectories of social skill use, participants completed
3-min unstandardized, “get-to-know-you” conversations
with young adult peers at intake, every 2 weeks before the
weekly treatment sessions, and post-treatment. In order to
obtain an authentic first social encounter, these typically-
developing peers were untrained, uncoached, and unaware
of the project aims or hypotheses. Additionally, novel sets of
typically-developing peers were recruited for unstructured
conversations at each time point. Participants engaged in
separate conversations with an equal number of unfamiliar
males and females in a quiet room at each time point.

Standardized Social Interaction Probes

Once at intake and once post-treatment, participants also
engaged in a standardized conversation (3—5 min) with the
same trained typically-developing peer who was not involved
in design or implementation of the treatment. This peer used
a standardized script in order to specifically elicit certain
social initiations and responses to open-ended questions
and leading statements. This conversation procedure was
developed by the research team to serve as a standardized

@ Springer
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Individual Group

Check-In |:> Socalization |:> Topic Skill
Session Time 1 (20 mins)

(10 mins) (20 mins)

0

Group Topic Skill é%ilgﬁdgﬂt
Game (10 E> 1 E> Session
mins) (20 mins) (10 mins)

Fig. 1 SKILL program weekly session timeline

counterpart to the unstructured conversation samples (see
Ratto et al. 2011 for an analogous structured conversation
outcome measure).

SKILL Program Overview

The SKILL program consisted of 10 weekly 90-min sessions
that followed an established curriculum based on empiri-
cally-based strategies for social interaction skill acquisition,
mastery, and generalization (Table 2). While all participants
completed the same group curriculum, peer facilitators
incorporated individualized social skill practice in the key
intervention domains (conversational contributions, active
listening, eye-contact) for each participant (in a format simi-
lar to the START program described in Vernon et al. 2018).

Each session consisted of an individual check-in session,
group socialization time, interactive social skill practice, a
social activity, a second social skill practice, and an individ-
ual check-out session (Fig. 1). The SKILL program model
valued experiential learning through instruction, modeling,
rehearsal, and feedback in each session (Leaf et al. 2015).
Weekly homework assignments were given to the parent and
participant to encourage continued practice and generaliza-
tion of skills to the home or community environments.

Session Materials

Each week, peer facilitators used a visual schedule and
visual checklists to depict the structure and goals of each
session. Existing research supports the use of participant
interests in intervention efforts (Harrop et al. 2019), and the
visual checklists were individualized to include motivating
thematic interests (e.g., a picture of a favorite cartoon char-
acter to attract participant interest).

SKILL Program Weekly Session Format
Individual Check-In Session (10 min)

Parents and participants first completed an individual check-
in session with their designated peer facilitator. Given that
parent training is a fundamental component of comprehen-
sive intervention (National Research Council 2009), this
time was allotted to provide an opportunity for the peer
facilitator to provide psychoeducation on social skill goals,
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review the participant’s homework, discuss social successes
and challenges, and address questions and concerns. Each
family also discussed progress regarding their individual
social skill goals. Lastly, facilitators primed participants for
the upcoming session content and group activities.

Group Introduction Phase

Socialization Time (10 min) The first phase of the group ses-
sion consisted of socialization time with snacks and facili-
tated discussion. Peer facilitators guided discussion using
visual prompts and checklists. Recognizing that emotional
awareness is a key social intervention component (Mazefsky
and White 2014), facilitators incorporated emotion recog-
nition into this phase by using feelings charts and emotion
thermometers to help participants label their feelings.

Group Interactive Game (10 min) Following socialization
time, facilitators introduced an ice-breaker game relevant
to the weekly social skill topic to foster learning and social
connectedness. For example, music was incorporated as an
autism therapy aid (Sharda et al. 2018) to practice greetings
in an interactive activity that incorporated music, movement,
and greetings practice.

Interactive Social Skill Practice

Target Skill Video I (10 min) The facilitators next initi-
ated an interactive lesson of the week’s social skill topic.
The topic was introduced via video modeling, a teaching
strategy that has contributed to social skill gains for autis-
tic adults with co-occurring ID (Stauch et al. 2018; Walsh
et al. 2018). Twenty videos (two videos per intervention ses-
sion) were created by study investigators to teach the social
skill topic of the week. Each video was intended to model
individual components of each target skill (e.g., components
of an appropriate greeting) to enhance learning. The target
social skill was first modeled (two actors greet each other),
then one actor was filmed enacting the skill (waving at the
camera and saying “hello”) in slow motion before the same
interaction was displayed again. At the start of each video,
popular media movie and television show video clips with
characters demonstrating the target skills were included to
enhance participant engagement (Harrop et al. 2019). We
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repeated Target Skill Video I twice sequentially in each ses-
sion to foster learning.

Target Skill Practice (10 min) Next, two group facilitators
completed a live scripted role-play to further demonstrate
the social skill topic. Given the importance of incorporat-
ing family voices into the intervention development process
(Nicolaidis et al. 2011; Fletcher-Watson et al. 2019), the
role-plays following the video model honored parent sugges-
tions to repeatedly model target skills in different formats.
The role-plays were accompanied by simple images that
were presented by a facilitator during the dialogue (e.g., a
picture of a handshake when the actors were greeting each
other). After introduction to the topic, peer facilitators con-
tinued to model the skill (Bandura 1979; Vernon et al. 2018)
and participants practiced imitating the skill in small break-
out groups.

Outdoor Social Activity (10 min)

The group then transitioned into a structured group social
activity outside. The social activity phase was designed
to sustain attention and motivation, and to promote social
bonding and teamwork. Activities varied each week based
on the weekly target skill in order to practice the social skill
in novel ways.

Interactive Social Skill Practice Part Il

Target Skill Video II (10 min) The group phase concluded
with a second topic video (played twice) and live scripted
role-play using accompanying visuals. Target Skill Video II
provided multiple exemplars of the weekly topic to facilitate
comprehension and mastery. This approach has been used
successfully with individuals with ASD and ID to promote
success in related contexts (Murphy and Barnes-Holmes
2017). For the “Greetings & Goodbyes” lessons, the sec-
ond video demonstrated the goodbye, while the first video
demonstrated the greeting. The video series was intended to
foster learning by presenting target social skills in incremen-
tal steps (Pallathra et al. 2018).

Target Skill Practice I with Summary (10 min) Once the
second video and live role-play were completed, the facilita-
tors led a second round of small group practice that included
imitation and practice of the skills demonstrated in the sec-
ond video. Lastly, the group reviewed key take-aways from
the session and participants completed a final practice of the
target social interaction skill.

Family Check-Out Sessions (10 min)

In order to embrace a participatory model that was adap-
tive and responsive to family needs (Nicolaidis et al. 2011;
Fletcher-Watson et al. 2019), we conducted family check-
out meetings after each session and a final group debrief-
ing session at the termination of the SKILL program. In
the weekly check-out, facilitators reviewed the participant’s
progress during the group session and summarized home-
work goals for the upcoming week. A written summary of
the current topic was provided to the family, along with a
framework for introducing the homework social interaction
and a checklist to indicate the dates that they practiced the
target social skill (goal of 5 times) over the week. Families
were also provided with additional copies of materials used
during group sessions (e.g., a visual checklist for question-
asking) to aid practice at home.

Post SKILL Trial Debriefing Session

At the conclusion of the 10-week SKILL program, all par-
ents and participants were invited to return for a final session
to complete follow-up measures and provide oral and written
feedback about the intervention. The feedback discussion
covered a range of topics including the utility of the video
models (sample videos were provided), input on the strate-
gies for teaching social skills, methods to address individual
participant needs in the group setting, and the structure of
homework assignments. All responses were recorded.

Dependent Measures
Feasibility Measures

Fidelity of Implementation and Attendance Each facilitator
completed a fidelity checklist during every group session
to monitor adherence to the intervention protocol, includ-
ing both the schedule and timing of activities. Facilitators
also recorded weekly attendance and homework completion
(completed, partial completion, not completed) on a check-
list. Homework completion was assessed through parent
completion of the homework handout indicating the date
that they practiced the target social interaction skill with
their child over the past week (completed =5 times, partial
completion < 5 times, not completed =did not practice). For
adults with limited ability to self-report, weekly attendance
rates were an important indicator of their willingness and
desire to return to group weekly, per parent report.
Treatment Satisfaction At the conclusion of the SKILL
program, parents completed a 10-item Treatment Satisfac-
tion Scale developed for the current study to obtain their
impressions of the overall impact of the intervention. The
first 6-items were rated on a 5-point scale (e.g., | =not
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helpful/ no benefit, 5 = very helpful/ beneficial) and included
items such as “looking back on the program as a whole,
please rate how helpful you thought the program was for
child.” The remaining items consisted of open-ended ques-
tions on components of the program that were most helpful,
least helpful, and suggestions for future groups.

Unstructured and Standardized Social Interaction Probes
Coding Procedure

Research assistants completed video coding of the unstruc-
tured and standardized conversations in random order. All
coders were naive to the study hypotheses, time-point, and
study design. Prior to video coding, each coder was exten-
sively trained (to a criterion of at least 90% agreement on all
dependent measures). Dependent variables were transcribed
and coded using Datavyu software (Datavyu Team 2014).
Transcription occurred in order to facilitate the coding pro-
cess and to provide total speaking durations for the peer and
participant during the conversations. Of the 78 standardized
and unstructured conversations over the course of the study,
31 (39.7%) of the files were coded by two independent cod-
ers for the purpose of inter-rater reliability (IRR), reported
below. IRR for eye-contact was assessed using a two-way
random, consistency, average measures intraclass-class cor-
relation (ICC).

Group Social Conversation Primary Measure: On-Topic
Contributions

On-topic contributions were assessed for all participants
during the unstructured and the standardized social interac-
tion probes collected independently of the treatment ses-
sions. All speech produced by the participant during these
conversations received a speaking code. Speaking behaviors
were further categorized as questions or comments. Ques-
tions were defined as inquires intended to elicit a response
from the peer. Comments were defined as a verbal state-
ment made immediately following a peer’s verbal statement
or question, including minimal verbal encouragers (e.g.,
“mmm-hmm”). Kappa for identifying question or comment
was 0.89, consistent with very strong agreement.
Participant questions and comments were then catego-
rized as contextually on-topic or off-topic using previous
peer statements. On-topic questions involved asking a ques-
tion related to the discussion topic or questions in the spirit
of a “get-to-know-you” conversation. On-topic comments
were statements directly related to the current topic of
conversation. In contrast, off-topic questions or comments
were unrelated to the current discussion topic and were
not introduced with sufficient context (e.g., If a peer was
talking about a favorite restaurant and then the participant
randomly referenced their favorite movie). Off-topic also
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included repeating the peer’s statement (immediate echola-
lia) and conversational scripting (delayed echolalia), defined
as repeating a line to oneself that was not in response to the
peer’s question or comment (e.g., repeating a favorite movie
line). Kappa for categorizing language as on-topic or off-
topic was 0.68, indicating substantial agreement.

Analytic approach For the multiple baseline unstructured
conversations, percent of time spent on-topic was calculated
by dividing the sum of on-topic conversational contributions
by the participant’s total speaking duration to yield a per-
centage. We present these values for each unstructured con-
versation throughout treatment and report individual means
and ranges at baseline, midpoint, and post-treatment. For
the standardized conversations collected once pre- and once
post-treatment, on-topic contributions were calculated by
summing on-topic comments in response to an established
number of conversation bids. A Wilcoxon signed rank test
(with continuity correction for small samples) in R was used
to compare on-topic contributions during standardized con-
versations from pre- to post-treatment.

Individualized Social Conversation Measures

Individual social skill measures were collected during the
unstructured social interaction probes with typically-devel-
oping peers at intake, every 2 weeks before the treatment
session, and post-treatment. In addition to the common
group social conversation measure (on-topic contributions),
social skill targets were selected for each participant at
intake that reflected the primary social skill vulnerability of
each individual. These individualized targets, related to the
core verbal and nonverbal social interaction skill domains
previously highlighted in this paper, are summarized below:

Active Listening (Participants 1 and 3) For Participants
1 and 3, there were reported and observed challenges with
demonstrating appropriate social engagement with conver-
sational partners, linked to limited use of active listening
skills. Active listening was defined as showing appropriate
interest while the peer was speaking by engaging in all of the
following behavioral indicators: sitting and facing the peer,
making eye-contact with the peer, and not talking while the
peer was talking. Percent listening behaviors was calculated
as the sum of the participant’s time spent listening divided
by the peer’s total time spent vocalizing. Kappa for catego-
rizing speaking or listening behaviors was 0.91, indicating
very strong agreement.

On-topic Questions (Participant 2) In addition to the
group goal of increasing the percent of on-topic contribu-
tions, Participant 2 required targeted practice with on-topic
question asking. At the start of the intervention, Participant
2 almost exclusively asked scripted questions related to
his preferred interests in movies and superheroes, and he
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demonstrated limited regard for the conversation topic or
learning more about the peer’s interests. Targeted practice
with Participant 2 focused on increasing his on-topic ques-
tions (e.g., “how are you?”). On-topic question asking was
calculated by summing the on-topic questions during each
conversation.

Eye Contact (Participant 4) Participant 4 made limited
eye-contact with social partners at the start of the interven-
tion, so peer facilitators worked to increase his nonverbal
engagement during social conversations. Eye contact was a
continuous variable that was categorized as directing gaze
toward the peer’s face. It was coded on a continuous basis to
capture subtle shifts in gaze. Eye contact coding was deemed
reliable if the onset and offset times for both coders were
within 2 s of each other. Percent eye-contact was calculated
as the sum of the participant’s eye-contact duration divided
by the conversation duration. The resulting ICC for eye con-
tact was in the good range, /CC=0.70 (Cicchetti, 1994).

Speaking Duration (Participant 5) While Participant 5
provided brief on-topic conversational contributions at base-
line, these were generally short phrase responses and thus,
the amount that he spoke was minimal relative to his conver-
sation partners. Specialized practice with Participant 5 tar-
geted his speaking duration during conversations to develop
more balanced conversations. Percent speaking duration was
calculated by summing the length of questions and com-
ments divided by the total speaking duration (participant
and peer) to yield a percentage.

Parent-Report Measures

Parent-report measures were administered at intake and
post-treatment. The following survey domains were selected
to provide more global impressions of reciprocal social com-
munication skills and social engagement, along with social-
emotional regulation skills in daily life.

Social Communication and Interaction The Total Social
Communication and Interaction (SCI) standard score of the
SRS-2A (Constantino and Gruber 2012) is made up of four
subtests: Social Awareness, Social Cognition, Social Com-
munication, and Social Motivation. The SCI t-score indi-
cates an individual’s degree of difficulty with social under-
standing and interaction that may interfere with everyday
social interactions (M =50, SD=10). A Wilcoxon signed
rank test (with continuity correction for small samples) in R
was used to compare parent-reported SCI scores from pre- to
post-treatment.

Adaptive Socialization Skills The Socialization adaptive
domain of the Vineland-3 (Sparrow et al. 2016) is composed
of three subdomains: Interpersonal Relationships (skills
used to establish and maintain friendships), Play and Leisure
Time (skills related to engaging in age-appropriate individual

and group activities), and Coping Skills (skills related to
self-regulation and behavioral flexibility). The mean for the
Vineland-3 socialization domain is 100 (SD=15).

Social Motivation and Competency The Social Motivation
Competency Scale (SMCS) is a rating scale developed by
our research team for use in a previous study of a socializa-
tion intervention for adolescents (Vernon et al. 2018). Items
pertaining to social comfort, conversation skill use, empathy,
friendships, appropriate behavior, social contact, and social
interest are rated by caregivers on 1-5 Likert scales.

Emotion Regulation The Emotion Dysregulation Inven-
tory (EDI; Mazefsky et al. 2018) is a caregiver-report survey
that is designed to capture emotional distress and problems
with emotion regulation across a range of functioning in
ASD. The EDI Reactivity scale captures emotional reactions
through endorsements of the severity of problem behaviors
(Not at All—Very Severe). The EDI has been found to have
good reliability in samples of adults across the spectrum of
ASD (x=0.94; Conner et al. 2018).

Results
Feasibility

Adherence to the weekly session protocol (percentage
of objectives completed) was 96.8% on average (range:
82.6-100%). The mean attendance rate for all five partici-
pants was 96.0%. Three of the five participants attended all
10 sessions, while two participants missed one session each.
The majority of participants completed weekly homework
assignments (session means: completed = 62.8%, partial
completion=11.6%, not completed =27.9%).

Treatment Acceptability

The mean rating for helpfulness of the intervention con-
tent (on a scale of 1 ="not helpful/ no benefit” to 5="very
helpful/ very beneficial”) across all 10 sessions was 4.50
(SD=0.50), and the helpfulness of the homework for pro-
viding skills to practice at home was rated 4.17 on average
(SD=1.46). The family that ranked the helpfulness of the
homework the lowest (Participant 2) rarely completed home-
work throughout the intervention. On a 5-point Likert scale
(1="not at all” to 5="‘extremely”), participants’ perceived
enjoyment of the social group (M=4.17, SD=0.90) and the
likelihood of recommending the program to another family
(M =5.00) were both rated highly by parents. Parents also
endorsed that participation in the group was meaningful to
their families (M =4.67, SD=0.75). In contrast, parents pro-
vided lower ratings in response to a question regarding their
satisfaction with available community services to support
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Fig.3 Mean number of on-topic responses from baseline to post-
intervention during standardized conversation protocol. Note: The
blue line indicates the mean and standard error from pre- to post-
treatment for all participants (n = 5)

their child’s social communication development, not includ-
ing the SKILL program (M =2.83, SD=1.57).

Social Conversation Outcomes

Group Social Conversations Primary Measure: On-Topic
Contributions

Unstructured Conversations For the 3-min multiple base-
line unstructured conversations, there were individual
gains in the percent of time on-topic from baseline to post-
intervention (Fig. 2). On-topic conversational contribu-
tions increased from pre- to post-treatment for Participant
1 (pre M=14.75%, range: 0.98-28.51%; post M=33.83%,
range: 21.62-46.03%), Participant 2 (pre M =68.81%, range:
66.40-71.22%; post M =74.32%, range: 67.44-81.21%),
Participant 3 (pre M =40.50, range: 22.90-61.46%; post
M=72.69%, range: 60.51-84.88%), and Participant 4 (pre
M=9.76%, range: 0.00-40.34%; post M =20.39%, range:
10.40-30.37%). Participant 5 spent the majority of conversa-
tions on-topic at baseline (pre M =97.65%), and he remained
consistent throughout treatment (post M =96.55%).
Standardized Conversations In addition to the unstruc-
tured conversations, all participants completed one standard-
ized conversation pre-treatment and one post-treatment. The
standardized conversations included an intentional number
of conversation bids to explore the frequency of on-topic
responses. For the structured conversations, there was a 10.0
mean increase in the number of on-topic responses to con-
versation bids from pre-treatment (M =10.4, SD=3.1) to
post-treatment (M =20.4, SD =4.2) for all participants (Wil-
coxon Signed Ranks Test, V=1, p=0.06, d=2.7; Fig. 3).

Individualized Social Conversation Measures

Active Listening (Participant 1 and Participant 3) Partici-
pants 1 and 3 demonstrated low initial levels of active listen-
ing behaviors while the peer was speaking (1 M =20.53%,
range: 0.00-41.07%; 3 M=13.25%, range: 1.40-37.11%).
After targeting this skill in the first four weeks of the inter-
vention, Participant 1’s listening behaviors increased at mid-
point (M =35.53%, range: 1.51-69.55%) and continued to
increase through the end of the intervention (M =45.53%,
range: 37.75-53.32%). Participant 3’s listening behav-
iors remained consistent at midpoint (M =11.75%, range:
5.84-17.65%) and increased post-treatment (M =36.24%,
range: 21.20-51.28%; Fig. 4).

On-Topic Questions (Participant 2) Participant 2 dem-
onstrated low frequency of on-topic question asking at
baseline (M =4.0, range: 4.0). Over the course of treatment,
Participant 2’s number of on-topic questions increased from
midpoint (M =13.5, range: 12.0-15.0) to post-intervention
(M=14.0, range: 13.0-15.0; Fig. 4).

Eye Contact (Participant 4) At baseline, Participant 4’s
eye-contact during conversations was limited (M =5.07%,
range: 0.09-11.03%). Participant 4’s eye-contact increased at
the midpoint (M =9.08%, range: 4.28—13.88%) and slightly
decreased from midpoint to post-intervention (M =6.29%,
range: 3.15-9.43%; Fig. 4). Consistent with increased active
listening skills, both Participant 1 and Participant 3 also
exhibited gains in eye-contact from baseline (1 M =35.44%,
range: 29.86-41.03%; 3 M =7.35%, range: 3.70 — 15.63%)
to post-intervention (1 M =50.41%, range: 45.03-55.79%;
3 M=27.01%, range: 20.11-33.91%).

Speaking Duration (Participant 5) At baseline, Par-
ticipant 5 provided few conversational contributions rela-
tive to the total speaking duration (M =21.98%, range:
15.35-28.21%). Participant 5’s speaking contributions
remained relatively consistent at midpoint (M =21.75%,
range: 13.00-30.50%) and increased post-intervention
(M=37.10%, range: 28.33-45.86%; Fig. 4).

Parent Social Survey Measures

For the survey data, average change scores and associated
effect sizes are summarized in Table 3.

SRS-2 SCI

There were significant improvements on the SRS-2 Social
Communication Index (Wilcoxon Signed Ranks Test, V=10,
p <0.05). When comparing pre-intervention and post-inter-
vention means for the parent-reported SRS-2 SCI, four Par-
ticipants (1, 3, 4, 5) experienced a reduction in their total
score, indicating a decrease in their endorsement of social
communication challenges. Participant 2 experienced a
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Fig.4 Individualized social
interaction skill targets
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Table 3 Parent-report survey scores from pre- to post-intervention

Survey Measure Pre-interven-  SD Range Post-interven-  SD Range A mean score Cohen’s d
tion mean tion mean

SRS-2 SCI 67.25 7.14 59-76 63.75 8.42 54-73 -3.50 0.45

Vineland-3 Socialization 64.50 15.67 51-83 72.50 18.36 62-100 8.00 0.47

SCMS 71.0 13.83 58-87 77.25 13.35 66-95 6.25 0.46

EDI Reactivity 41.63 7.89 30.1-47.9 40.13 6.27 34.6-48.9 -1.50 0.21

SRS-2 Total social responsiveness scale-2 total score, SRS-2 SCI Social responsiveness scale-2 social communication index standard score, Vine-
land-3 socialization standard score, SCMS social competence and motivation raw score, EDI emotion dysregulation inventory reactivity index

standard score

negligible change in score. The mean change in the SRS-2
SCI score was -3.5 (range of -5 to -3).

Vineland-3 Socialization Domain

The parent-reported Vineland-3 Socialization domain scores
demonstrated an increase in scores in three Participants (1,
3, 5), which is indicative of the desired increase in sociali-
zation. Participant 2 and Participant 4’s scores remained
the same. The mean change in the Vineland-3 Socializa-
tion score from pre-intervention to post-intervention was 8.0
(range of —8 to 17).

SMCS

A comparison of the pre-intervention and post-intervention
scores of the parent-reported SMCS were indicative of social
increases in four Participants (1, 3, 4, 5). Participant 2 expe-
rienced a negligible change in score. The mean change in the
SMCS score was 6.25 (range of 2 to 8).

EDI - Reactivity Scale

A comparison of the parent-reported EDI—Reactivity
scores demonstrated a decrease in scores in three Partici-
pants (1, 2, 4), indicative of the desired decrease in poorly
regulated negative emotional reactions. Participants 3 and
5 experienced slight increases in scores. The mean change
in the EDI—Reactivity score from pre-intervention to post-
intervention was —1.5 (range of —7.9 to 4.5).

Discussion

This pilot investigation of the SKILL program aimed to
assess the feasibility, acceptability, and preliminary effi-
cacy of a novel social competence intervention for adults
on the autism spectrum with co-occurring ID and limited
functional language. Using a multiple baseline design,
we explored social communication gains through coded
social behaviors during filmed conversation probes and

complementary parent-survey measures. Initial findings
support feasibility of implementation and acceptability of
the program to adults on the autism spectrum and their fami-
lies, as measured through weekly fidelity checklists, treat-
ment satisfaction ratings, and attendance tracking. Findings
from filmed social conversations demonstrate developing
improvements in verbal (on-topic conversational contribu-
tions) and nonverbal (eye-contact, active listening) social
competencies following participation in the SKILL pro-
gram. These findings provide preliminary evidence that the
SKILL program enhances social communication skills that
are critical to social functioning and lay the foundation for
continued research into evidence-based treatment strategies
for this under served population.

Social Communication Outcomes

We examined a key social interaction skill as our primary
group outcome measure—on-topic conversational contribu-
tions—in both unstructured conversations and standardized
conversations. With the exception of Participant 5, who upon
further analysis was already found to make on-topic contri-
butions at baseline (albeit with significant response latency),
all participants increased their use of on-topic conversational
contributions during unstructured conversations at the end
of treatment. Given that some participants trended positive
during baseline in the on-topic variable, future investiga-
tions will ensure that there is a steady or declining trend at
baseline. During standardized conversations, participants
also demonstrated a notable increase in on-topic responses
to conversation bids, suggesting that the SKILL program
may improve participants’ ability to provide contextually
appropriate responses.

All participants demonstrated evidence of emerging
but meaningful individualized social improvements after
completion of the SKILL curriculum. Participant 1, who
exhibited few active listening behaviors at the start of the
intervention, demonstrated appropriate listening behaviors
approximately half of the time when peers spoke to him
at the end of the trial. Participant 2 almost exclusively
asked scripted questions related to his preferred interests
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at baseline, so it was notable that he asked more diverse,
on-topic questions post-intervention. Participant 3 increased
his use of active listening behaviors by sitting and facing the
peer, making eye-contact, and not speaking while the peer
was speaking post-intervention, which indicated marked
improvement from his tendency to disengage during con-
versations at baseline. Participant 4 evidenced improvements
in nonverbal engagement with increased eye contact over the
course of treatment. Finally, Participant 5 expanded beyond
his typical brief responses and ultimately increased his fre-
quency of conversational contributions to yield more bal-
anced conversations with peers. These individual trajectories
of social skill development resulting from participation in
the SKILL program suggest that this comprehensive package
with individualized components may be effective in target-
ing a range of social vulnerabilities (Kasari et al. 2018).

On parent-report measures of social functioning, par-
ents reported an upward trajectory of social communica-
tion growth that could be strengthened with prolonged
treatment duration. Specifically, the majority of parents
reported reductions in social communication challenges
and corresponding increases in adaptive socialization skills.
With regard to poorly regulated emotional responses, some
parents reported a decrease in emotional reactivity. While
emotion regulation skills were not a primary outcome of
this study, this finding lends support for further explora-
tion of strategies to target challenging social behaviors in
the context of social intervention efforts for this population.
Taken together, the SKILL program results demonstrate the
promise of a group social communication intervention for
autistic adults who are severely affected in cognitive and
language domains.

Limitations and Future Directions

This pilot investigation was intended to assess the feasibil-
ity, acceptability, and preliminary efficacy of a manualized
intervention package for a small cohort of autistic adults
with ID and limited language. The presented data reveal
promising gains in core social interaction skills. While
large treatment effects were not consistently obtained, it is
important to interpret these gains in light of the complex
characterization profiles and developmental histories of the
selected participants. These are autistic individuals with ID
and limited language use who have been exposed to a variety
of behavioral and educational interventions over their entire
lifespan. The goal of this trial was not to create transfor-
mational change in participant social profiles, but rather to
demonstrate that continued social improvement is still pos-
sible for this population. The ability to “move the needle”
is a critical first step in this line of research. The next step
is to explore sustained use of these strategies in a longer,
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more intensive format to create more impactful, generalized
improvements to social functioning.

Additional research studies are needed to validate these
preliminary findings and to address limitations of the pilot
study. In order to control for participant maturation, atten-
tion, and expectancy effects, a randomized clinical trial
(RCT) with a control group is needed to further evaluate the
efficacy of the SKILL program. To address minimal diver-
sity amongst pilot participants, the RCT should include a
more diverse group of males and females from a range of
socioeconomic and racial/ethnic backgrounds to increase
the generalizability of our findings. To enhance our base-
line characterization of this population, we plan to include a
more comprehensive battery of assessments targeted toward
individuals with limited language to more thoroughly char-
acterize participants and measure improvements. Modifica-
tions to our characterization battery will include the Adapted
ADOS (Bal et al. 2020) as a clinician-administered meas-
ure of autism symptomatology for minimally-verbal adults.
Finally, more work is needed to understand the nuances of
social engagement and motivation for autistic individuals
with ID (Neuhaus et al. 2019). To capture social motivation
as a possible predictor of individual difference in response
to SKILL, we will include the Stanford Social Dimensions
Scale (SSDS), a parent-report measure of this construct
(Phillips et al. 2019).

Future investigations with this understudied population
will continue to evaluate the optimal treatment duration
to maximize social improvements. To this end, we plan to
incorporate standardized checklists for peer facilitators to
code participants’ social skill acquisition during the final
practice in each session. To monitor the generalization of
social skills, it would also be useful to teach and measure
these variables in novel settings, including at home, school,
residential living, or vocational settings (Walsh et al. 2018).

Furthermore, to better understand mechanisms of action
and the nuances of social skill improvements, future stud-
ies should consider the use of available technologies and
analytic techniques. Automated computational linguistic
and computer vision tools will enable us to capture verbal
(language characteristics, acoustics) and nonverbal (facial
expressions) social competencies with greater granular-
ity than manual behavior coding (e.g., Parish-Morris et al.
2018). Additionally, psychophysiological measures of
arousal (heart rate, skin conductance) may provide insights
into underlying mechanisms driving social engagement and
avoidance (e.g., Dijkhuis et al. 2019). To systematize a per-
sonalized approach to the SKILL program based on these
variables, future investigations may employ adaptive treat-
ment designs, such as the Sequential Multiple Assignment
Randomized Trial (SMART) design, to tailor intervention
content to individual profiles of needs and abilities (Kasari
et al. 2018).
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Conclusion

In determining meaningful and relevant outcomes for this
population, it is important to consider quality of life vari-
ables for autistic adults with ID and their families. Schalock
and colleagues’ (2002) review of quality of life for individu-
als with ID notes that emotional well-being, social inclu-
sion, personal development, and self-determination are all
important domains of well-being. Further examination of
social skills that are likely to promote enhanced quality
of life may guide our work in choosing meaningful social
goals for autistic adults with ID and limited functional lan-
guage. Finally, more research is needed to understand this
population’s complex, nuanced treatment needs, and to tar-
get implementation and dissemination barriers to address a
critical gap in adult services nationwide.
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