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Rebecca Elias, M.S.

ABSTRACT

Social motivation in individuals with ASD is currently derived from the
observation of overt behaviors and neurological correlates, from which motivational
processes are inferred. Motivation, however, is not the same as behavior, and most
theoretical conceptualization of the construct assign primary importance to cognitive
processes. Nevertheless, few studies have examined the cognitive processes that may
influence goal-directed tasks involved in social interaction. Understanding internalized
cognitive processes may distinguish underlying motivations which influence engagement
in social behavior. This study aims to assess how beliefs, mindsets, and attitudes can
influence one’s motivation to engage in social interaction through the development of a
novel interview. The Social Motivation Interview (SMI) assesses for internal cognitions
as they relate to social motivation by determining levels of social desire, interest, and
behaviors in children with ASD. The development of the SMI followed stringent criteria
to create a unified measure that was methodologically sound and theoretically informed.
SMI development followed guidelines to ensure item pool development was consistent
with the proposed construct. Pilot testing suggested feasibility of administration, user
satisfaction, and promising psychometric properties. Future examination of the SMI in

large-scale field testing is warranted.
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motivation to engage in social interaction through the development of a novel interview.
The Social Motivation Interview (SMI) assesses for internal cognitions as they relate to
social motivation by determining levels of social desire, interest, and behaviors in
children with ASD. The development of the SMI followed stringent criteria to create a
unified measure that was methodologically sound and theoretically informed. SMI
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Chapter 1 — Introduction

Motivation in ASD

Motivation is broadly regarded as goal-directed activity which is initiated, energized, and
sustained (Schunk, Pintrich, & Meece, 2008). Motivation, under this conceptualization, has
shaped the field of psychology and continues to be a primary focus of research (Ryan & Deci,
2000). Early conceptualizations (i.e., the first half of the 20" century) viewed motivation as
solely a stimulus linked to primary or secondary reinforcement and reward (Deci & Moller,
2005; Freud, 1915; Hull, 1943; Schunk & Usher, 2012). Competing contemporary theories of
motivation, largely in the educational psychology literature, center around ‘competence’
motivation, or the idea that the thoughts, feelings, and emotions can also influence goal-directed
tasks which are initiated and sustained (Deci & Moller, 2005; Schunk & Usher, 2012).

Many specific facets within the broader framework of motivation have been examined
throughout development, both in typically developing individuals and populations with
psychopathology. One such construct is social motivation. Motivation to interact, and form
relationships, with other people, has been examined as a unique construct given the evolutionary
benefits of acting in collaboration (e.g., hunting, foraging for food, and sharing of knowledge;
Kaplan, Hooper, & Gurven, 2009).

Despite demonstrated utility of examining social motivation, formal definitions of the
construct of ‘social motivation’ are largely absent from the peer-reviewed literature base.
Instead, broad definitions of motivation have traditionally been applied to social situations and/or
stimuli. Studies of social motivation have lacked theoretical unity, consisting of varied
emphasis, scope, and conceptual framework (Geen, 1991). Despite heterogeneous conceptual

accounts of social motivation, this ambiguous construct has been widely applied to the study of



children with Autism Spectrum Disorder (ASD) (Chevallier, Kohls, Troiani, Brodkin, & Schultz,
2012).

Diagnosis of ASD necessitates pervasive deficits in social communication and interaction
(American Psychiatric Association, 2013). Etiological and mechanistic reasons for impaired
social competence in ASD have long been hypothesized. One such hypothesis postulates that
diminished social motivation, thought to be characteristic of ASD, reduces social opportunity
and experience, thereby lowering overall social competence over time (Chevallier et al., 2012).
The social motivation theory of ASD (Chevallier et al., 2012) integrates evidence from the
behavioral, biological, and evolutionary domains to assert that social motivation is diminished in
those with ASD. Within this framework, behavioral markers of social motivation include: 1)
orientation to social stimuli, 2) use of interpersonal maintenance strategies, and 3) response to
social rewards. Such reliance on behavior, though understandable, has obfuscated a more
holistic conceptualization of social motivation in individuals with ASD.

The construct of social motivation is, at the present moment, most comprehensively
outlined by two related theories of social motivation (Chevallier et al.,2012; Dawson, Webb, &
McPartland, 2005). Specifically, these theories assert that there are three core behaviors that
form our conceptualization of social motivation in ASD: 1) social attention, 2) response to
reward, and 3) overt behavior strategies (e.g., approach and maintenance). Social attention has
been a term broadly used to focus on attention to social stimuli either overtly or covertly
produced by the individual (Salley & Colombo, 2015). It has been used as a proxy for
understanding social motivation, largely because orienting to stimuli is thought to reflect social
intent and needs/wants. Additionally, orientation towards socially relevant information is

utilitarian for functioning in society at large. For example, social stimuli such as emotional



facial or body expressions may serve to communicate needs, desires, or possible threat
(Miskovic & Keil, 2013). These stimuli are biologically relevant and salient to typically
developing individuals, beginning early in infancy (Fletcher-Watson, Findlay, Leekam, &
Benson, 2008).

Dysfunction in decoding and orienting to static and dynamic social stimuli is regarded as
a core feature of ASD and has been robustly demonstrated among infants who later develop
ASD, as well as in children who have received a formal diagnosis (e.g., Dawson et al., 2004;
Hutman, Chela, Gillespie-Lynch, & Sigman, 2012; Jones & Klin, 2013; Klin, Jones, Schultz,
Volkmar, & Cohen, 2002; Salley & Colombo, 2015). First seen at 6 months of age, perceptual
atypicalities (e.g., viewing patterns) of social stimuli are apparent in infants with a later
confirmed ASD diagnosis, versus typically developing individuals (Chawarska, Macari, & Shic,
2013; Shic, Macari, & Chawarska, 2014). One such abnormal viewing pattern, gaze to the eyes,
appears to decline between 2 to 6 months of age (Jones & Klin, 2013), suggesting that social
attention may begin at normative levels, but decline in specific domains as the infant with ASD
develops (Jones & Klin, 2013). In childhood, individuals with ASD show a preference for non-
social objects over human faces in naturalistic and laboratory-based designs (Klin et al., 2002;
Nakano et al., 2010). This preference for non-social stimuli in children extends to the auditory
domain as well (Kuhl, Coffey-Corina, Padden, & Dawson, 2005). Children with ASD also show
reduced social orienting, joint attention (Jones & Carr, 2004), and attention to social distress
(Dawson et al., 2004) compared to typically developing age-matched groups. These studies of
reduced attention to socially relevant stimuli employ eye-tracking (e.g., Klin et al., 2002),

measures of psychophysiology (Key & Corbett, 2014; Kuhl et al., 2005), and examination of



behavioral eye-gaze patterns and behavioral orientation (e.g., Dawson et al., 2004; Oruc, Shafai,
& larocci, 2018).

Reduced value, or reward salience, given to social stimuli has been hypothesized to be
the product of broad impairments in social attention (Chevallier et al., 2012; Dawson, Bernier, &
Ring, 2012; Bottini, 2018; Dawson et al., 2005; Grelotti, Gauthier, & Schultz, 2002). That is, the
desire to obtain social rewards and avoid social punishment is related to the presence or lack of
orientation to social stimuli (Chevallier et al., 2012). The social motivation hypothesis proposed
by Geraldine Dawson suggests that diminished attention to social stimuli in ASD produces
blunted neural appraisal of rewards (Dawson et al., 2005). The presence or absence of reward
has been measured primarily through measures of psychophysiology and behavior, including
electroencephalography (EEG), functional magnetic resonance imaging (fMRI), go/no go tasks,
and pupillometry.

In typically developing individuals, neurobiological research suggests that the ventral
striatum and nucleus accumbens are implicated in both craving social incentives and avoiding
punishment (Kohls et al., 2013). Additionally, neural sensitivity within reward-encoding regions
toward the motivational salience of social stimuli is associated with social proficiency in
typically developing adults (Gossen et al., 2014). Given the functional importance of neural
reward pathways in normative social functioning in typically developing individuals, these
processes have been explored in individuals with ASD (c.f., Clements et al., 2018). There is a
robust finding of diminished neural responsiveness to social reward across development in ASD
(Demurie, Roeyers, Baeyens, & Sonuga-Barke, 2011; Richey et al., 2014; Scott-Van Zeeland,
Dapretto, Ghahremani, Poldrack, & Bookheimer, 2010). This neural dysfunction in the domain

of social rewards that is associated with ASD, is apparent across visual and auditory modalities



(Abrams we al., 2013) and appears to be somewhat distinct from other diagnostic categories
(Kohls et al., 2014; Richey et al., 2014)

Results from studies arguing for a pervasive domain-general altered activation within
brain regions implicated in reward processing appear mixed, as there is incongruence in studies
examining salience for monetary reward over social reward across varied measurement
techniques. Studies of children, adolescents, and young adults show similar psychophysiological
patterns (Feedback Related Negativity and P3) to those with ASD and typically developing
controls engaged in tasks of monetary gain and loss (Larson, South, Krauskopf, Clawson, &
Crowley, 2011). This finding suggests that responsiveness to reward is intact in paradigms
involving non-social stimuli (i.e. money) when measured by event related potential. Although
some research has shown a deficit in reward responsivity to social stimuli specifically, other
research has suggested a more global deficiency in reward as a construct (Richey et al., 2014).
In typically developing individuals, facial expressions of happiness in others are intrinsically
rewarding in a variety of contexts. Perceived reward is often operationalized via increased
pupillary diameter in response to viewing happy facial expressions paired with direct eye gaze
(Sepeta et al., 2012). When viewing happy versus other basic facial emotions, children and
adolescents with ASD exhibited no significant pupillary diameter modulation (Sepeta et al.,
2012). Taken together, dysfunction in reward processing has been demonstrated across multiple
levels of analysis in those with ASD. However, the extent that these abnormalities are specific to
social reward dysfunction remains unclear.

Overt behavioral strategies of social interaction have been used to infer that motivation
underlies one’s ability to approach or maintain a social situation/relationship. Engagement in

maintenance strategies is implicated in the preservation of social relationships. Flattery,



reputation management, and maintenance of self-image are all components integral to
sustaining lasting professional, personal, and romantic relationships with other peers
(Chevallier, et al., 2012). Children and adults with ASD display diminished use of social
maintenance strategies in a variety of contexts (Barbaro & Dissanayake, 2007; Hobson & Lee,
1998; Izuma, Matsumoto, Camerer, & Adolphs, 2011). For example, children with ASD
engage in less non-verbal greetings such as a hand wave, display less laughter during verbal
exchange, and engage in less feigned-flattery (Chevallier, Molesworth, & Happé, 2012;
Hudenko, Stone, & Bachorowski, 2009). Differing mechanistic explanations for diminished
social reputation strategies have been offered, including impaired diminished theory of mind
(Cage, Bird, & Pellicano, 2016; Izuma et al., 2011). Alternate explanations including the
diminished expectation of reduced reciprocal behavior from others (Cage, Pellicano, Shah, &
Bird, 2013) imply that individuals with ASD can employ strong reputation management when it
is beneficial to think about the opinion of others.

In addition to behavioral maintenance strategies, social motivation has been indexed by
the amount of behavioral approach. When engaged in a task of free-play, 38 children aged 8-12
years of age with a diagnosis of ASD showed higher levels of cortisol in response to social
engagement with peers (Corbett et al., 2014). Higher cortisol levels in the ASD group
corresponded to less social motivation, as operationalized by fewer verbal
interactions/initiations and increased self-play. Other behavioral measures used to derive social
motivation include measures of social persistence (Garman et al., 2016). Behavioral approach
(toward a target) appears to be used as an indicator of underlying motivation in those with
ASD. However, there has yet to be evidence indicating a link between social engagement

strategies and underlying desire in individuals with ASD across the lifespan.



Despite a lack of well-validated parent/self-report measures of social motivation in
ASD, the Social Responsiveness Scale-2 (SRS-2; Constantino & Gruber, 2012) has commonly
been used as a metric of social motivation in children with ASD (e.qg., Factor, Condy, Farley, &
Scarpa, 2016). The SRS-2 is a clinical assessment tool designed to assess social impairment in
children and adults suspected of having ASD. The measure yields 5 distinct subscales, one of
which is social motivation. The 10-item social motivation subscale relies only on the
measurement of behavioral approach and maintenance to derive dimensional levels of social
motivation. Using outwardly expressed behaviors, in the absence of consideration of cognitive
processes, to index social motivation, has been criticized (e.g., Capriola, Maddox, & White,
2016; Swain, Scarpa, White, & Laugeson, 2015). Specifically, this commonly used subscale of
the SRS-2 fails to integrate internal cognitive attributions (i.e., social interest, desire, anxiety) of
an individual, and therefore, may misattribute origins of behavioral avoidance. Thus, the
widely-used existing measures of social motivation in ASD do not probe clinically-relevant
cognitive processes, and as such, are insufficient given the complexity of the construct.
Social Motivation: Where to from here?

The current measurement techniques used to measure social motivation in those with
ASD have primarily relied on overt behavioral actions to infer motivation. Specifically, social
attention through orientation of eye-gaze is a valuable tool to understand salience within context.
Additionally, this methodological consideration can be applied to individuals with a variety of
cognitive abilities. The social motivation hypothesis (Chevallier et al., 2012; Dawson, Meltzoff,
Osterling, Rinaldi, & Brown, 1998; Dawson et al., 2004) asserts that through time, this decreased
attentional salience for social stimuli beginning in infancy results in diminished neural

specialization to social engagement. However, we contend that after the emergence of



observable social difficulty, there is a need to integrate cognitive factors related to the perception
of the self in the conceptualization of social motivation. Additionally, there logically appears to
be a developmental factor which may be associated with possible dynamic changes across the
lifespan or within context. However, this approach appears most appropriate for high
functioning individuals with ASD, as verbal abilities are typically implicated in the expression of
internal perception of the self.

Distilling social motivation to the study of social attention, social reward, and behavioral
engagement and maintenance poses difficulty for our understanding of how the field of
psychology conceptualizes what social motivation is. Specifically, behavioral and
psychophysiological correlates are being used as proxies to infer motivation, which has been
particularly advantageous in assessing all individuals with ASD, irrespective of cognition level.
However, the current state of measurement has treated social motivation as a static, intrinsic
deficit pervasive across all individuals with ASD. That is, diminished social motivation in ASD
has been conceptualized as a trait marker (or endophenotype), representing the biological and
behavioral indicators that influence the emergence and maintenance of the diagnostic
symptomatology of the disorder. The field has neglected to consider the role of development as
a dynamic process that may alter motivational processes implicated in social engagement and
approach. Consequently, the competence view of motivation (Deci & Moller, 2005; Schunk &
Usher, 2012) has yet to be applied to the construct of social motivation in ASD.

This is noteworthy as recent studies have begun to challenge the assumption that those
with ASD exhibit inherent deficits in social motivation. Jaswal and Akhtar (2018) proposed that
future research examining social motivation in ASD specifically target the ways in which

individuals with ASD may show their desire to engage with others, as this may be



unconventional in nature. Indeed, the authors assert that, “Research is also urgently needed to
identify and characterize the range of behaviors that can signal social interest” (Jaswal & Akhtar,
2018, p.44). For the purposes of this study, we define social motivation as interest or desire to
engage in social situations.

The primary aim of the present study was to create and evaluate a novel measure of social
motivation for individuals with ASD - the Social Motivation Interview (SMI). The SMI is
intended to be a theoretically grounded tool applicable for communicative individuals with ASD
aged 8-17. Additionally, the SMI is designed to tap the internal cognitive processes that
influence an individual’s expressed social behavior. As depicted in Figure 1, during Phase 1 we
created an interview item pool based on expert consultation and statistical item refinement. We
hypothesized that the item-level content validity index (I-CVI) across each individual question
would be at least 0.78 (Polit & Beck, 2006; Polit, Beck, Owen, 2007).

Phase 2 of the study involved pilot testing to establish psychometric properties of the
measure. To establish preliminary construct validity, we examined individual item performance,
internal consistency, and associations between derived SMI scores and other indices of social
motivation using different modalities (convergent validity), as well as theoretically unrelated
variables (discriminant validity). We hypothesized that convergent validity would be established
by high and significant correlations. It was hypothesized that concurrent validity would be
demonstrated by moderate and significant correlations. Lastly, discriminant validity was
hypothesized to be characterized by correlations which were not significant. The following
exploratory hypothesis was proposed: interview parental participant involvement would be

associated with child participant age and ASD severity level.



Lastly, to determine feasibility and acceptability, we gathered stakeholder satisfaction
feedback and examined consensus among multiple raters (inter-rater reliability). We
hypothesized that trained observers would code the interviews with a high level of inter-rater
agreement (Kappa > 0.80). Additionally, we hypothesized that at least 85% of caregivers would
report ‘high’ or ‘very high’ acceptability ratings.

Phase 1: Creation of the SMI
Chapter 2 — Phase 1 Methods

Approval for both phases of this study was granted by the Virginia Tech Institutional
Review Board. A systematic literature search was executed to determine the presence or absence
of need for a measure specifically tapping social motivation in youth with ASD. It was expected
that an understanding of the limitations of practitioners’ ability to assess social motivation would
make the resulting measure more relevant and, ultimately, more likely to be adopted in practice.
The systematic search was conducted to identify all existing instruments used to assess social
motivation (or related constructs) in child or caregiver formats. This search spanned a variety of
research foci including psychopathology, education, personality, and severe mental illness.

Results of the literature search indicated paucity of available, relevant, and normed
assessment measures. Specifically, few standardized measures of motivation toward social
interaction were identified. Of those identified, most standardized assessment tools targeted
motivation broadly in typically developing populations and were administered in a self-report
format (i.e., Intrinsic Motivation Inventory; Deci, Eghrari, Patrick, & Leone, 1994; McAuley,
Duncan & Tammen, 1989; Social Reward Questionnaire; Foulkes, Viding, McCrory, &
Neumann, 2014; Motivation and Pleasure Scale - Self-Report; Llerena et al., 2013; Conte Social

Interest Questionnaire; unpublished; and The Schizotypal Personality Questionnaire; Raine,
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1991). No stand-alone measures of motivation were specifically created for and targeted toward
children or adults with ASD. Two subscales of social motivation in youth with ASD were
identified, both of which were normed for parent-report formats (i.e., Anxiety Disorders
Interview Schedule-Autism Spectrum Addendum [ADIS/ASA] social motivation subscale;
Kerns, 2015; Kerns, Renno, Kendall, Wood & Storch, 2017 and the SRS-2, social motivation
subscale; Constantino & Gruber, 2012). Given the results of the literature search, we proceeded
with the creation of a novel interview measure.

Two frameworks guided methodological considerations in creating the interview. The
construct modeling approach to measurement is particularly advantageous in conceptualizing
units which make up the content and intended audience of a measure (Wilson, 2005). The
construct modeling approach encompasses four building blocks of measurement development
including the construct map, item design, the outcome space, and the measurement model
(Wilson, 2005). The Instrument Development and Validation Scientific Standards as proposed
by the Patient Reported Outcome Measurement Information System (PROMIS®) were similarly
used as a model for item development and validation (PROMIS, 2013). PROMIS® guidelines
are empirically supported and provide a model for the development of measures which can be
used in clinical research trials and practice (PROMIS, 2013). Both frameworks for instrument
development were integrated at multiple stages of SMI development.

Prior to item development, a measure-specific statement of purpose was created, for use
as a benchmark in evaluation of the external validity of the measure. Additionally, a purpose
statement dictates that all forthcoming steps of development and psychometric testing are
consistent with the measure’s intended purpose (Wilson, 2005). The purpose of the SMI is to

measure the degree to which children aged 8-17 with ASD are interested in socially interacting
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with peers. The semi-structured interview is not diagnostic in nature, but rather, designed to
measure social motivation on a continuum. The intended use of the SMI is to provide a picture
of social motivation over time, to strengthen the research base of social motivation in ASD, and
to guide and evaluate developmentally appropriate psychological interventions.

Developing theoretically based content is regarded as the first step to establishing the
content validity of a novel instrument (Lynn, 1985). A construct map and internal model of the
SMI was established to facilitate a visual specification of the measure content. A construct map
is comprised of: 1) a coherent definition for the content of the construct and 2) the idea that the
construct is composed of a latent continuum (Wilson, 2005). Self-Determination Theory (Ryan
& Deci, 2000) and the Social Motivation Hypothesis of ASD (Chevallier et al., 2012) informed
the theoretical underpinning for the SMI’s construct map (see Figure 2 for construct map). The
three tenants of social motivation that guided development of this interview were social
cognition, social interest/desire, and social awareness (see Figure 3 for internal model). The
construct map and internal model were the foundations for creating an initial item pool for the
SMI.

Measures.

Thirty-one items were drafted and assessed for face validity (DeVon et al., 2007;
Hardesty & Bearden, 2004; Lynn, 1985). Face validity is the soundness of a newly created
measure, determined by qualitative judgements of a group of laypeople (Lynn, 1985). It is not
psychometric in nature, but rather, a manner of streamlining an instrument prior to obtaining
individual item content validity. Three individuals (Ph.D. candidates in Clinical Psychology

uninvolved with the current study) edited clarity, grammar, structure, relevance, and user-
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acceptability prior to distribution to an expert panel. Fourteen changes were initiated [Clarity: 7,
Grammar: 5, User-acceptability: 2].

The intent of item development was to create individual interview items, each of which
targeted the construct of social motivation broadly in a clear and precise manner. PROMIS®
guidelines advocate for literacy-level analyses to judge the accessibility of the written measure
items (PROMIS, 2013). The revised measure had adequate readability statistics. Specifically,
the Flesch-Kincaid ease level was 81.7, the Flesch-Kincaid grade level was 4.3, and the measure
contained 0.0% passive sentences. Flesh-Kincaid readability ease levels are rated on a 0-100
scale where scores rated above ‘70’ are considered acceptable (e.g., D’ Alessandro, Kingsley, &
Johnson-West, 2001).

The minimally refined thirty-one items were next subject to expert review. Each expert
received an electronic copy of the measure after the invitation to participate was accepted.
Expert review was completed in Qualtrics, a subscription software with capabilities of collecting
data in a secure online format (Qualtrics, Provo, UT). First, the survey queried respondents to
provide demographic information. Demographic variables included: gender, occupation,
employment setting, number of years of experience working with individuals with ASD, and the
number of clients with ASD they personally worked with over the past calendar year. Next,
experts rated each individual item on the measure.

Item content relevance was queried as follows: “The following questions ask you to rate
the content relevance of each item of the survey. Content relevance refers to how well each item
of the interview corresponds to the defined content domain that the item was written to reflect
(e.g., social motivation)”. ltem importance was also assessed: “On the next page, you will see

the same item questions. However, you will be asked to rate the item importance.” Experts
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were also instructed to provide input regarding specific instructions, the overall measure, the
examiner manual, age-relevance, and strengths/weaknesses of the measure. Item content and
importance ratings were on a 4-point Likert scale: Content (1 = Not Relevant, 2 = Somewhat
Relevant, 3 = Quite Relevant, 4 = Highly Relevant) and Importance (1 = Not Important; Remove,
2 = Of Little Importance; Keep on Survey If Room, 3 = Of Average Importance; Keep on Survey,
4 = Very Important; Do Not Remove From Survey) based on the recommendations of Lynn,
1985. Original item wording sent to the expert reviewers can be viewed in Table 1.

Data Analysis.

Content validity is defined as the extent to which the items of a measure accurately
capture the construct the scale is intended to measure (Polit & Beck, 2006; Wynd, Schmidt, &
Schaefer, 2003). Despite expectations that the construct of a measure must be described, little
consistency remains in how to derive meaningful quantitative or qualitative input (Polit & Beck,
2006). For the purposes of this study, the content validity index (CVI) was derived based on the
methodology set forth by Lynn (1985). CVI was calculated at the individual and scale levels.
Item content validity (I-CVI) was the primary metric of interest since the scale is novel and was
subject to revision based on feedback from the expert panel (Polit & Beck, 2006; Polit et al.,
2007). Scale content validity (S-CVI) was calculated by determining the average of I-CVIs for
each item on the interview (Lynn, 1985; Polit & Beck, 2006). An alternative method of S-CVI
relies on universal agreement among experts (i.e., the proportion of items on the measure that
received agreement by every expert). The S-CV1 average method was employed because
universal agreement was deemed overly stringent given the number of expert raters included in

the sample (Polit & Beck, 2006).
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Item content and item importance were rated on a 4-point ordinal Likert scale such that
ratings of ‘3’ or ‘4’ indicated valid content and ratings of ‘1’ or ‘2’ indicated invalid content.
Ratings were dichotomized into a proportion agreement. Chance agreement was minimized by
using a minimum of five and a maximum of ten expert raters (Lynn, 1985). The proportion of
the number of experts who might agree out of the total acquired as part of the expert panel is first
established, and then the standard error of the proportion is set (Lynn, 1985). This allows for
specific cut-offs which dictate chance versus actual agreement (Lynn, 1985). If five or fewer
experts are acquired, all must agree on the content validity. For the present study, six experts
provided ratings. In order to achieve significance at the 0.05 level, the CVI for each item was set
at 0.83 or greater (Lynn, 1985). Thus, five out of six experts must deem each individual item as
content valid in order for the item to be retained. Chance agreement was further mitigated by
eliminating the option of a neutral response through a 4-point forced response (Lynn, 1985). To
ensure that each member of the expert panel offered critical feedback, it was determined that if
any expert evaluated all SMI items positively and offered no known areas of improvement, that
individual’s responses would be removed from analyses (Lynn, 1985). A visual examination of
quantitative and qualitative responses was conducted by the principal investigator. It was
deemed that each expert participant offered critical feedback and a spread of responses that was
not positively biased. Thus, all expert feedback was integrated into the final analyses.

Participants.

Expert consultants were procured to respond to the survey based on the guidelines of
Lynn (1985). Specifically, recommendations guide that a minimum of three and a maximum of
ten experts engage in the judgement-quantification state of content validity (Lynn, 1985). Ten

individuals with scientific specialties in test construction, ASD symptomology, and/or social
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motivation in ASD were contacted to review the draft items. A non-probability sampling
approach was determined appropriate to solicit the advice of authorities in the field, a gold-
standard feature of pretesting methodology (Lynn, 1985). Experts were chosen based on the
aforementioned comprehensive literature search and relevant scientific contributions (i.e., at least
3 publications related to the target area of scientific specialty) per the recommendations of Grant
& Davis, 1996.

Participation in the expert review phase was closed to the public. Of the 10 individuals
that were initially solicited, one individual declined without explanation and one individual did
not respond to the request. Therefore, eight individuals agreed to review the measure and
respond to the survey. Of the eight who agreed to review, six individuals completed the survey
in the designated one-month timeframe. Expert reviewers understood that their participation was
not anonymous. Expert reviewers were offered a $20 Amazon gift card honorarium for their
participation.

The six participants comprised an international expert consultation panel with varied
demographic characteristics and academic expertise. Three individuals resided in the United
States and three individuals resided internationally (Australia, the Netherlands, and Israel). The
expert panel was predominantly female (83.33%) and ranged between 37-72 years of age.
Ethnic and racial diversity was limited. Specifically, all participants identified as White. With
respect to ethnic identity, one individual identified as Hispanic or Latino. Individuals endorsed
working in a variety of employment settings, with academic medical centers and university
settings evenly represented. Two individuals endorsed joint employment (i.e., 1. medical center
and university; and 2. medical center and mental health facility). The remaining participants

only endorsed one employment setting. All participants had lengthy professional experience
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working with individuals with ASD over the course of their career (Myears = 20.33, SD = 10.89,
Range = 7-40). When queried about the number of individuals with ASD between the ages of 8-
17 they have worked with in a clinical capacity during this calendar year, 3 participants indicated

‘less than 10’ and 3 participants indicated ‘30-40°.

Chapter 3 — Phase 1 Results

Participants took an average of 40.03 minutes (SD = 21.97, Range = 15.43-69.47) to
complete the survey. Each participant answered every item on the survey and completed the
survey in its entirety. All responses were retained for data analysis as there was no evidence of
careless responding. 1-CVI ratings are detailed in Table 1 along with SMI author decisions
regarding inclusion in the revised measure. 1-CVI ratings for content relevance ranged from 0.50
to 1. 1-CVI ratings for item importance ranged from 0.50 to 1. At the scale level, 25 items were
deemed content valid out of the possible 31. S-CVI for content relevance was 0.81. The intra-
class correlation coefficient (ICC) was additionally used at the scale level to mitigate concern
that high proportion ratings might be due to random chance. The Scale ICC was 0.439 indicating
poor agreement among raters (Koo & Li, 2016). The S-CVI was below 0.83 (Lynn, 1985) and
the ICC was below what is recommended for reliability research (Koo & Li, 2016) indicating
that several items should be subject to revision or deletion prior to psychometric evaluation
among a pilot sample of participants.

Refinement of the item pool was conducted by revision of the individual items,
instructions, and scoring scheme. Revision of individual interview items was guided by I-CVI
ratings (Table 1). Sixteen items were retained without modification in the final interview. Six
items were revised, and three additional items were revised and collapsed into a single question.

Six items were discarded. This totaled 23 items retained as original or modified in the final
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version of the measure. Qualitative input guided fine-grained modifications of the interview and
measure instructions (see Appendix 1 for qualitative results).

Quantitative CVI ratings and qualitative feedback were both considered in the refinement
of the SMI prior to distribution in a pilot sample. The structure of the interview was significantly
modified to assist the examiner and examinee in a seamless administration. In order to
standardize the semi-structured interview in a more systematic fashion, optional probes were
added to several interview items for the examiner to query if the initial prompt was not
understood or if an insufficient response was received. A visual rating scale was added to
encourage responses from minimally verbal participants, allowing them to answer nonverbally
by pointing. The subdomains of social interest and social desire were combined into one part of
the interview, remaining distinct from the social behavior subdomain.

Scoring was similarly refined to encourage consistency across raters (i.e., inclusion of a
4-point Likert Scale for the rater to complete after each question). The interview manual was
significantly modified to provide several examples and specific instructions to guide raters on
how to make a scoring determination. Wording was modified to facilitate participant
understanding and to foster cultural sensitivity.

Phase 2

Chapter 4 — Phase 2 Methods

Participants.

We sought a sample of 20 participants to evaluate preliminary psychometric properties.
However, due to attrition between phone screen and consent, eighteen youth with ASD (Mage =
12.84, SD = 2.61, Range = 8-17) and their caregivers consented to jointly participate in the

development and initial evaluation of the SMI. This sample size was appropriate for a pilot
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study as sample size recommendations for field testing of an instrument typically ranges from
100-1000 participants (Anthoine, Moret, Regnault, Sbille, & Hardouin, 2014). The small sample
was judged sufficient to demonstrate proof of concept, initial feasibility, and acceptable
preliminary psychometric properties (reliability and validity) prior to large-scale evaluation of
the instrument.

Child participants were between the ages of 8-17, inclusive. This fairly large age range
was sought because of the need to assess social motivation over time longitudinally as well as in
the context of intervention. As such, the SMI needs to be appropriate for use in school-age
children through adolescence. Further, the social motivation hypothesis applies to childhood
through adulthood, despite the fact that there has been little research in this area in school-age
and older individuals (e.g., Jones & Klin, 2013; Klin, Jones, Schultz, Volkmar, & Cohen, 2002;
Mendelson, Gates, & Lerner, 2016).

Both male and female children and caregiver participants were eligible for the study.
Child participants must have met DSM-5 diagnostic criteria for ASD as determined by a clinical
evaluation and supported by a research-reliable administration of the Autism Diagnostic
Observation Schedule, Second Edition (ADOS-2) within the past 4 years. In the domain of
communication skills, child participants were required to have adequate receptive language in
order to understand the assessment battery prompts. However, instead of putting emphasis on
verbal fluency, we asked that children be communicative instead. This was defined as
expressive communication through either verbal or non-verbal modalities which could be
reflective of the use of communication devices or note-writing. Preliminary determination of

inclusion was assessed through a brief phone screen described in detail below.
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Recruitment targeted caregivers and youth with ASD via flyers and online resources.
Local advertising occurred in Southwest Virginia and was disseminated through web-based
research portals. Online listservs, participant databases of the Virginia Tech Department of
Psychology, Virginia Tech ASD registries (Virginia Tech Center for Research and Treatment,
and Virginia Tech Autism Clinic), and parent support groups were targeted in the New River
Valley region of Virginia. Caregivers were provided with a brief summary of the assessment
findings by mail within 2-weeks of the assessment session. Additionally, participants were
compensated for their time. Caregivers received a $50 cash honorarium and child participants
received a $25 cash honorarium, totaling $75 per family.

Demographic characteristics of the study participants can be found in Table 2. Cognitive
abilities were derived from the full scale intelligence quotient (FSIQ) as estimated by the
Wechsler Abbreviated Scale of Intelligence, Second Edition (WASI-I1). The WASI-II
administration requires verbal expressive language. One child participant did not have verbal
expressive language and was administered the Leiter International Performance Scale, 3™ Edition
(Leiter-3). An I1Q score was not obtained for this individual due to testing demands and time
considerations. Two out of the four Leiter-3 fluid intelligence subtests were administered (i.e.,
Figure Ground and Form Completion; Scaled Scores = 8 & 5 respectively).

Procedure

To determine initial eligibility, caregiver (s) completed a brief phone screen with the
principal investigator. The phone screen assessed communication of the child participant,
information related to the child’s ASD diagnosis, and availability with regards to scheduling an
in-person laboratory assessment. The General Language Screen (GLS; Merricks, Bolton, &

Goodyer, 2002) was modified and administered with the child’s parent over the phone in order to

20



get a standardized assessment of parent-reported expressive and receptive language functioning.
The screen is 12-items and response choices are YES/NO. Sample items include: When your
child [communicates] can he or she be understood by you?, When your child [communicates]
can he or she be understood by other members of your family?, Is what your child
[communicates] usually meaningful and relevant to the ongoing conversation or situation?, Can
your child string three or more words together in a meaningful way? If not, can your child
communicate in alternate ways? Although the GLS was normed in typically developing
children, younger than the sample recruited for this study, the items assess for a basic level of
understanding and responses relevant to the tasks assessed during the assessment. If the parent
endorsed YES to all of the items queried, they were invited to participate in the in-person
assessment.

Twenty-six individuals expressed interest in the study and a desire to complete the
requisite phone screen. Of those, five participants did not respond to investigator attempts to
contact. Twenty-one individuals completed a phone screen. All individuals who completed a
phone screen were found eligible to participate in the study. All 21 eligible child/caregiver
dyads were scheduled to participate in the assessment session. However, 3 families never
enrolled in the study due to parent-reported illness, life stressors, and/or difficulties with
attendance due to substantial commute.

Upon arrival at the clinic, the child and caregiver each signed assent and consent
documents, respectively. Children participated in one in-session assessment, jointly with at least
one identified caregiver, which lasted approximately 3 hours. Assessing the caregiver and child
jointly allows the interviewer to cross-validate responses to minimize bias. This is particularly

advantageous as codes informed by more than one respondent allow for data triangulation (De
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Los Reyes et al., 2015; Leech & Onwuegbuzie, 2007; Storch et al., 2012; Van der Ende,
Verhulst, & Tiemeier, 2012). Additionally, integrating caregivers as respondents allows for the
assessment of non-verbal participants. One such example of assessing children with ASD and
their parents jointly is the Pediatric Anxiety Rating Scale (PARS; cf., RUPP 2002; Storch et al.,
2012).

After consent, the assessment battery was administered. The order of self and other-
report assessments was predetermined such that each participant engaged in the same assessment
experience and order. The order of tasks was as follows: 1) Consent/assent, 2) phenotyping
measures (ADOS, WASI-II), 3) The SMI, 4) Child eye-tracking while parent completes the
parent-report measures, 5) ADIS/ASA interview modules, and 6) Child self-report measures.
The SMI and ADIS/ASA interview module were jointly administered to the caregiver and child
participants.

Nineteen caregivers completed the SMI for 18 youth participants with ASD. Fifteen
biological mothers (78.95%), 1 biological father (4.16%), and 1 adoptive mother (4.16%)
participated in the SMI and ADIS/ASA administration jointly in a dyad format (1 caregiver and
1 youth with ASD). All administrations of the SMI and ADIS/ASA were administered jointly
unless individual administration was explicitly requested by the family. One grandmother
(4.16%) and grandfather (4.16%), a couple, participated in the interviews, without their
grandchild present. The interviews for that one participant were separately administered, with
the youth independently completing items without caregivers present. Self/other-report
assessments were administered electronically through Research Electronic Data Capture

(REDCap; Harris, Taylor, Thielke, Payne Gonzalez, & Conde, 2009).
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During the eye-tracking task, participants were seated in a chair which was arranged 70
centimeters from an 18-inch Tobii T60 XL eye-tracker monitor (Tobii Technology AB, Falls
Church VA). The Tobii eye-tracker collects raw eye-movement data and transports them to the
Tobii Pro Studio software where filters are applied. A five-point calibration procedure was
initiated at the beginning of the task. Specifically, a calibration dot was presented at the four
corners and center of the eye-tracking monitor. If calibration was not attained for all five points,
re-calibration was attempted up to three times. After the calibration procedure, participants were
instructed to look at the screen and keep their head still. They were informed that they would be
watching videos, and that they could do this without any guidelines.

Measures.
Social motivation.

Social Motivation Interview (SMI) for individuals with ASD. The SMI is a semi-
structured interview designed to measure levels of social motivation in youth aged 8-17 with
ASD. The interview protocol contains 23 questions which, correspond to the following two
subsections: 1) social wanting and 2) social behavior. Questions are asked verbally by the
interviewing clinician to youth and caregiver dyads. No more than 2 caregivers/parents are
encouraged to participate in the interview to ensure efficiency in administration. The domains of
social cognition, social interest/desire, social awareness, and social behavior are queried. A
visual analog scale is provided to participants during administration to facilitate understanding of
response options. Clinicians administering the interview score each item on a 0-3 rating scale (0
= None at all, 1 = A Little, 2 = A Moderate Amount, 3 = A Lot). At the termination of the
interview, subscale and total scores are derived based on individual item summation. Item scores
are based on verbalized responses and observed behaviors. As such, the SMI is not simply

respondent report as the final scores reflect verbalizations (responses) and observed behaviors.
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The SMI seeks to assess current thoughts, behaviors, and emotions. As such, item responses and
corresponding scoring are limited to the past 7 days. Given this timeframe, the interview may be
repeated as frequently as every 2 weeks. The final iteration of the SMI can be found in
Appendix 2. The principal investigator administered all of the SMI administrations.

Anxiety Disorder Interview Schedule- Autism Spectrum Addendum (ADIS/ASA; Kerns,
2015; Kerns, Renno, Kendall, Wood & Storch, 2017). The ADIS/ASA is a set of queries
assessed in addition to the traditional ADIS —Parent Version (Albano & Silverman, 2016). The
Interpersonal Relationships section of the ADIS/ASA was administered to parent and child
jointly as part of this assessment battery. Five subsections comprise the Interpersonal
Relationships section of the ADIS/ASA: 1) Friends, 2) Social Motivation, 3) Bullying/Peer
Rejection, 4) Theory of Mind/Awareness of Social Opinion, and 5) Social Opportunity. A
clinician rating is holistically given after receiving answers to the interview queries in each
subsection. For the purposes of this study, particular interest was paid to the social motivation
subsection, which includes five queries. The clinician rating is scored on a 0 to 3 Likert scale
with higher scores indicating more impairment. Interrater reliability is sufficient (x = 0.76;
Kerns et al., 2017). For the purposes of this study, an independent coder (someone other than the
principal investigator) administered the ADIS/ASA to both parent and child jointly. During a
training phase prior to administration, each independent coder observed via videotape review at
least 1 administration of the measure given by an external party and was also trained at the VT
Child Study Center on diagnostic interview administration. The principal investigator (R. Elias),
who trained the independent coders, was trained on the ADIS/ASA by the developer (C. Kerns).

Demographic characteristics.
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Wechsler Abbreviated Scale of Intelligence — second edition (WASI-I1; Wechsler, 2011).
The WASI-II provides an estimate of general cognitive ability (i.e., FSIQ). For the purposes of
this study, the 2-subtest version was used, which acquires FSIQ from the VVocabulary and Matrix
Reasoning subtests. The measure has strong reliability in individuals 6 to 90 years of age with
expressive language and can be completed in 15 minutes.

Loneliness Questionnaire (Asher, Hymel, & Renshaw, 1984). The Loneliness
Questionnaire is a self-report measure that assesses feelings of loneliness in children. This study
utilized a modified version to assess feelings of loneliness in children with ASD (Bauminger,
Shulman, & Agam, 2003). The modified scale is 24 items and has high internal consistency (a =
0.93). The scale derives two subscales, emotional loneliness defined as feelings of isolation, and
social loneliness, defined as perceived lack of involvement with peers.

ASD symptom presentation.

Autism Diagnostic Observation Schedule (ADOS-2; Lord et al., 2012). The ADOS-2 is a
45-60-minute observation and diagnostic test to assess deficits associated with Autism Spectrum
Disorders in various domains, including Communication, Reciprocal Social Interaction,
Imagination/Creativity, and Restricted and Repetitive Behaviors. It consists of a series of
structured and unstructured situations that allow for the observation of spontaneous social-
communicative behaviors and the ability to respond to social cues. Five modules of the ADOS-2
are available, each corresponding to a distinct communication and developmental level. For the
purposes of this study, the ADOS-2 was administered by a clinician with established research
reliability. The majority of participants were administered Module 3 of the ADOS-2 (n = 16,
88.89%), followed by equal distribution of Module 2 (n =1, 5.56%) and Module 4 (n =1,

5.56%).
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Social Responsiveness Scale, Second Edition, Parent Version (SRS-2; Constantino &
Gruber, 2012). The SRS-2 is a 65-item parent-report measure of ASD-related social
impairments, including social awareness, social information processing, reciprocal social
communication, social motivation, and restricted interests/repetitive behaviors. The SRS-2
provides a total T-score and subscale T-scores about the degree of interference in everyday life
situations. The SRS-2 has a T-score range of 59 or less (normal range), 60 to 65 (mild range), 66
to 75 (moderate range), and 76 or greater (severe range). Psychometric properties for this scale
are strong.

Anxiety symptom presentation.

Anxiety Disorder Interview Schedule for DSM-5 - Parents/Children (ADIS-P/C; Albano
& Silverman, 2016). The ADIS-P/C is a semi-structured clinical interview administered to a
parent and child by a trained clinician. The ADIS-P/C assesses for a wide range of
psychopathology in children. The Interpersonal Relationships section of the ADIS-P/C, rather
than the whole interview, was administered as part of this study’s assessment battery. This
module of the ADIS assesses preference for spending time with other kids and expressed desire
to have more friends. Responses on this module are derived from Yes/No forced-choice and
clinical severity ratings ranging from 0 to 8.

Screen for Childhood Anxiety Related Emotional Disorders (SCARED; Parent and Child
version; Birmaher et al., 1999). The SCARED is a parent- or child-report measure used to screen
for childhood anxiety disorders, including Panic Disorder or Significant Somatic Symptoms,
Generalized Anxiety Disorder, Separation Anxiety Disorder, Social Anxiety Disorder, and
Significant School Avoidance. The SCARED consists of 41 items, each rated on a 3-point scale

regarding how well the item describes the child over the last 3 months. Although the whole
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measure was administered, the Social Anxiety Disorder subscale was of specific interest for the
purposes of this study. Both caregivers and children completed respective versions of the
SCARED.

Gaze Patterns.

Eye-tracking was derived from child participants viewing the Interactive Visual
Exploration (IVE) task, which has been previously implemented in children with ASD
(Chevallier et al., 2015). The paradigm presents 22 dynamic video clips of children engaged in
social and non-social (parallel) play activities. The children are engaging in activity in a
naturalistic environment so that light switches, toys, posters, etc. are visible in the screenshot.
The child actors participate in one of two conditions: social interaction or parallel play. In the
social interaction condition, both children engage in a game together (e.g., card game). In the
parallel condition, the children individually participate in their own task without interacting with
the other individual in the screenshot. The stimuli involve sibling pairs who are of both genders
and are school-aged. See Figure 4 for a screenshot of the paradigm. The entire paradigm lasts
under 7 minutes and consists of 15 second clips followed by a white crosshair on a black
background which is presented for 1 second.

Descriptive measure data for youth and parent participants can be found in Table 3.
Measure bivariate correlations can be found in Table 6.

Data Analysis.

Descriptive statistics were calculated for all administered assessment measures to
characterize the participant sample. They were also calculated to determine acceptability of and
satisfaction with the SMI. Participant acceptability ratings were derived from a 5-point scale (1

= not acceptable to 5 = very acceptable). At the end of the interview, parent and child
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participants provided verbal feedback on aspects of interview that they liked and disliked.
Variables were assessed for missing values, distribution, and variance. Data were analyzed with
IBM SPSS Statistics 25 (IBM Corp, 2017). The SMI was analyzed at the item and construct
level.

Item analysis was adopted to analyze the participant’s performance on individual
measure items and their performance on the overall construct of social motivation through the
SMI. Item-level psychometric data was examined with jMetrik™ (version 4.1.1; Meyer, 2014),
an open-source software. Specifically, the following methods were acquired with jMetrik™ to
assess the psychometric properties of the SMI including item analysis and reliability estimation.
The data were analyzed with pairwise deletion of missing data so that as much of the examinee’s
data as possible was preserved (Meyer, 2014). Across all participants, two items of the SMI
from separate participants were unable to be scored and thus considered ‘missing’ for the
purposes of analyses. Missing response items included: social wanting subscale item 1 and
social wanting subscale item 11.

Item difficulty (referred to as item endorsability, given the nature of the SMI) is the
average item score. It measures the degree to which the highest response option is endorsed.
For the SMI, item scores ranged from 0 to 3. The closer the mean is to 0, the less participants
were assigned the highest category (a score of 3). The closer the mean is to 3, the more
participants obtained scores of the highest category (Furr, 2017; Meyer, 2014). Item
endorsability scores in the middle of the range are most desired as items with means hovering
over one of the extremes will have low variances (DeVellis, 2017). An item may not sensitively
detect certain values of the construct if item endorsability scores are near the highest or lowest

scores of the range. Additionally, item endorsability scores with a narrow range will not
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correlate well with other items (DeVellis, 2017). Item endorsability was also transformed to a 0
to 1 scale by dividing the produced number by the maximum possible item score (3).
Transformed item endorsability values close to 0 indicate an item which participants are rarely
assigned the highest scoring option, and values close to 1 indicate an item where participants
easily obtain the highest scoring option.

Item discrimination (referred to as item-test correlation for the purposes of this study)
discerns how representative the individual item is of the entire measure. Item discrimination is
the Pearson correlation coefficient between the item score and the total test score and indicates
the degree to which the relevance of the item relates to the construct of social motivation being
measured in the holistic interview. If the correlation is positive and high, the item strongly
converges with the total score. If an item discriminates well, the item-test correlation has
produced a result which narrowly captures the construct of interest without ambiguity (DeVellis,
2016).

Fixed item guidelines are not well established for the retention of polytomous items into a
final measure. However, high item discrimination, high standard deviation, and moderate
difficulty are typically recommended guidelines (Meyer, 2014). For the purposes of this study,
adequate item transformed difficulty and item discrimination was set at a minimum of 0.30.

Internal consistency detects how well individual items group together and reflect the
same underlying construct. Cronbach’s Alpha was derived for both the measure as a whole and
each individual subtest. To determine if individual item values may be driving internal
consistency values, Cronbach’s Alpha was also calculated for each individual item should it be

omitted from the final measure. The standard error of measurement (SEM) indicates how
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accurate each estimate is. SEM was also derived and calculates the error variability in the
measure as a whole.

Group differences were examined with the Mann Whitney U Test since the group
variables of interest were not normally distributed. Total scores of the SMI were compared with
gender. Racial/ethnic groups were not able to be examined due to little variability in the racial
and ethnic makeup of the sample.

Convergent validity, divergent validity, and concurrent validity were calculated using
Pearson correlation coefficients. Convergent validity is the degree to which the SMI is
correlated with measures of the same construct. Discriminant validity is the degree to which the
SMI is uncorrelated with measures of unrelated constructs. Lastly, concurrent validity is the
degree to which the SMI is correlated with measures of related constructs (Furr, 2018).
Establishing correlation coefficients are the standard in determining measure validity (DeVellis,
2017). Unfortunately, psychometric standards of correlation statistics are not widely accepted in
the instrument development literature (Devon et al., 2007). However, it is accepted that
correlations above 0.50 are infrequent, and that the qualitative description of “high” or
“moderate” varies widely among validated instruments (e.g., support in quality of life instrument
ranged from r = 0.11 to 0.88; Devon & Ferrans, 2003). To combat this discrepancy among
reported statistics, it is recommended that narrow confidence intervals be additional support for
validity in addition to the correlation obtained. Devon and colleagues (2007) suggest the marker
of r > 0.45 be accepted as “substantial and high” for tests of validity including convergent
validity and r < 0.45 for discriminant validity. Moderate correlation coefficients were defined
for the purposes of this study as r > 0.30, < 0.45. Bivariate correlations were run among the

following measures: 1) SMI, 2) ADIS/ASA Social Motivation differential diagnosis score, 3)
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eye-tracking social prioritization score, 4) Loneliness Questionnaire, 5) WASI-II, and 6) parent-
reported participant chronological age.

Convergent validity was determined by correlating the SMI with the ADIS/ASA Social
Motivation differential diagnosis score (Kerns, 2015). Concurrent validity was established by
correlating the SMI with the following assessments: social prioritization score (i.e., gaze fixation
to socially relevant information), the Loneliness Questionnaire, and the SCARED social anxiety
score. Discriminant validity was detected by correlating the SMI with 1Q, ASD severity level,
and participant age (see Figure 1).

Pearson correlation coefficients and corresponding confidence intervals were calculated
in IBM SPSS Statistics 25 to establish preliminary validation. Confidence intervals are often
used to aid interpretation of patterns of association. Confidence intervals for correlation
coefficients were calculated by applying a Fisher’s z-transformation to derive the standard
normal distribution from which confidence intervals are computed.

Inter-rater reliability was calculated by having the SMI clinician administrator (R. Elias)
and a Ph.D.-level clinician who was trained on administration and scoring (S.W. White) co-code
27.88% (n = 5) of SMI administrations. Co-coding occurred either via live or videotaped
recordings which were selected at random. Inter-rater reliability was derived from both percent
agreement and a Kappa coefficient. Percent agreement codes responses dichotomously into 0
(no agreement) and 1 (agreement achieved). Obtaining a Kappa coefficient accounts for random
chance agreement.

Gaze pattern was assessed via a standardized metric of fixation duration (FD). FD is
characterized as the length that a participant fixates on an area of interest (AQOIl) of the stimulus

which is presented. AOIs were drawn to capture individual faces and background objects in real-
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time as they move throughout the visual video stimulus. Following methodology proposed by
Chevallier et al. (2015), AOIs were differentiated into ‘social AOI’ (fixation to a human face)
and ‘object AOI” (fixation to background objects). Fixations were defined as gaze within a 30-
pixel radius for at least 100 milliseconds. The following data export parameters were selected
based on the literature and initiated within Tobii Pro Studio: Gap fill-in: 75 milliseconds
maximum gap length, eye selection: average, noise reduction: disabled, velocity calculator and I-
VT classifier: 20 milliseconds and 30 degrees per second, and merge adjacent fixations: max
angle between fixations at 0.5 degrees. To draw accurate conclusions of overall looking
patterns, individual participant fixation to at least 30% of each stimulus task was used as an
inclusion benchmark. The methodological procedure outlined in Chevalier et al. (2015) was
applied to derive a social prioritization FD score. Specifically, the social prioritization score

represents a standardized FD to the social AOIs minus the standardized FD to object AOls.

Chapter 5 — Phase 2 Results

Variables were defined as continuous and missing values were identified. The skewness
(1.21) and kurtosis (1.24) of the SMI measure total score was not greater than the absolute value
of 2 indicating approximate normal distribution of the scale. There was a wide range of SMI
scores (Miotal score = 19.89, SD = 13.63, Range = 4-53, Median = 17.00). At the subscale level,
variability in scores was also observed (Msocialwanting= 12.56, SD = 8.60, Range = 3-32, Median =
10.50) and (Msociaigehavior = 7.44, SD = 5.76, Range = 0-22, Median = 7.50). There were
significant differences between the two subscale total scores (Z = -3.65, p = 0.001). SMI
administration time was fairly brief (Mmins = 45.00, Range = 21-60). There were no significant
group differences among scores obtained by male and female participants (U = 18.5, p = 0.33).

Participant level of relative engagement within the participant dyad, for the 17 families
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who completed the SMI as a youth-caregiver dyad, was gauged after the interview on a 1-9 scale.
Scores closer to 1 indicated that the child participated more in the interview, whereas higher
scores indicated that the parent participated more in the interview. Scores hovering around 5
indicated equal participation from child and parent participants. This was true if both parent and
child participants participated quite a bit or barely at all. Although not statistically significant,
parental involvement was moderately correlated with participant age (r = -0.40, p = 0.10), such
that parents of young children were more engaged than the child. Similarly, parental
involvement was moderately correlated with autism severity (r = - 0.35, p = 0.15). Participants,
on average, participated equally in the interview (M = 4.50, SD = 0.92, Range = 3-6). Similarly,
child and parent participants primarily agreed upon responses (M = 4.78, SD = 0.65, Range = 3-
6).

At the construct level, the measure had strong overall reliability. Cronbach’s alpha
provided an internal consistency indicator of 0.96. The standard error of measurement was 2.98.
Respondents had a 95% confidence interval of 19.89 +/- 2.98 = (16.91, 22.87). That means that
assigning a 95% confidence interval rating, the true score of respondents lies between 16.91 and
22.87 if they obtained a score of the mean (19.89). This is a fairly narrow range meaning that
the total score is relatively precise. Two hypothesized subscales were created during the
development stage and analyzed independently as well. Specifically, the internal consistency of
each subscale, when analyzed separately, was also strong (Social Wanting Subscale, o = 0.93;
Social Behavior Subscale, o = 0.89).

Percent agreement was 80.87% aggregated among all items for the 5 selected
administrations. The raters disagreed on scoring for a maximum of five items and agreed on

scoring for a minimum of two questions. Cohen’s Kappa was also calculated to account for
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random chance agreement (x = 0.69). Inter-rater reliability was judged as substantial (Landis &
Koch, 1977). In healthcare research, any Kappa coefficient above 0.60 is considered adequate
(McHugh, 2012). Thus, the measure supported consistency among individuals assigning scores
to the SMI.

Next, a correlation matrix amongst all individual items was generated to detect
relatedness and extreme multicollinearity (Table 4). No specific guidelines exist to guide the
retention or omission of items based on inter-item correlations for small sample sizes in pilot
studies. As such, a visual examination of correlation matrices with set cutoff values is advised to
guide the researcher in determining if exclusion prior to data analysis is appropriate (see
Bodenhorn & Skaggs, 2005 for this procedure). For the present study, the following cutoff
values were selected: r = 0.2 to 0.8. Specifically, if the majority of responses (defined as >80%)
fell within this range, data are considered non-problematic and cleaning of specific variables
should not be engaged at this stage of data analysis.

Most items (99.2%) were positively correlated. Responses on social behavior item 6
were negatively correlated with two items: social wanting subscale item 4 (r = -0.05) and item
social behavior item 7 (r = -0.06). Although correlation coefficients are small, the directionality
of the association suggests that the items should be considered for possible omission. A majority
of the items (92.09%) were correlated with correlation coefficients ranging between 0.2 and 0.8.
Specifically, 6.32% of item correlation coefficients fell below the 0.2 correlation cutoff (range =
-0.06 — 0.20), inclusive of the two negatively correlated values, and 1.58% of item correlation
coefficients fell above the cutoff of 0.80 (range = 0.81 — 0.87). The values resting above the
cutoff values suggest that: a) collinearity may exist or b) a factor analysis should be conducted in

large-scale trials to understand the degree to which latent factors exist within the measure. Since
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only 7.90% of item correlation coefficients fell above or below the pre-determined cutoff values,
we proceeded with item analysis of all SMI items and considered these correlations non-
problematic for the purposes of the pilot study analyses.

Item level analyses included item endorsability, standard deviation, item discrimination,
and reliability coefficients if the item were dropped from the measure (Table 5). Eleven items
obtained item endorsability scores less than 0.30 indicating that, on almost half of the items, the
administering clinician rarely assigned the highest rating of a 3. This indicates that the spread of
scores was narrow and favored lower item ratings. No items obtained overall discrimination
scores less than 0.30. Overall item discrimination scores on the SMI indicated that the strength
of the relationship between the item and the total test is strong. Similarly, the SMI scoring was
able to distinguish among participants with similar total scores on the measure. One item (social
behavior item 7) only obtained the scores ‘0’ or ‘1’ on a 4-point scale. The standard deviation of
this item (0.43) was much smaller than the average standard deviation indicating that the
individual item responses were not adequately discriminatory.

Correlation strength informed convergent and divergent validity of the SMI (see Table 7
for correlation coefficients). SMI scores were not significantly associated with participant age or
FSIQ, although SMI subscales and FSIQ were moderately correlated at a strength higher than
hypothesized. Two outliers were identified through a visual boxplot identifying values greater
than or less than 1.5 times the interquartile range for FSIQ. These values resided on both the
upper and lower bounds (FSIQ = 127 & FSIQ = 63) of the spectrum. With or without the
inclusion of the outliers, results remained almost identical. Additionally, autism severity was
moderately, though non-significantly, correlated with the SMI as judged by both the SRS-2 Total

Score and the ADOS Comparison Score (see Table 7).
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Convergent validity was examined by comparing the SMI to the ADIS/ASA (social
motivation subscale) and gaze fixation to socially relevant information (see Table 7).
Correlation coefficients for the ADIS/ASA Social Motivation subscale ranged from -0.43 to
-0.49 and resulted in significant correlations for the Social Behavioral subscale and the total
score. The social prioritization score of the IVE task and the total score of the SMI was
moderately positively correlated, although not statistically significant (r = 0.35, p = 0.16).

Concurrent validity was further analyzed by comparing scores on the SMI to degree of
loneliness and levels of social anxiety. Correlation strength between degree of loneliness and
SMI ranged from -0.34 to -0.27 (Table 7). Scores on the SCARED were broken down by child
and caregiver informants for the variables of interest (i.e., the social anxiety subscale and the
total score). The association profiles for the SCARED social anxiety subscale and total score
and the SMI were variable (Table 7). Specifically, as hypothesized, the SMI moderately
correlated with self-reported social anxiety and loneliness. The confidence intervals for the
correlation coefficients between the SMI and other measures were large for all variables
assessed. Narrow confidence intervals typically suggest additional support for validity (Devon et
al., 2007).

Participant acceptability ratings were high (M = 4.50, SD = 0.62). 27.78% of parent
participants indicated that they enjoyed hearing their child’s responses and opinions about social
interactions. The same proportion of child participants (27.78%) stated that the interview was
too lengthy. Additional feedback pertained to the timeframe of the interview (i.e., one week of
retrospective reporting was too narrow of a snapshot because of variability in children’s social
interests), the repetitiveness of questions, and satisfaction with the interview administration

structure (i.e., approval of the open-ended response format). Several children indicated that they
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would rather be engaging in a preferred activity (i.e., video games or reading) or be alone in a

different setting, than completing the interview.

Chapter 6 - Discussion

The primary aim of this study was to develop an interview measure of social motivation
in youth with ASD that was methodologically sound and theoretically informed. The SMI fills a
needed gap in the literature by creating a measure of social motivation which directly assesses
both internal social processes and social behaviors. The creation of the SMI followed rigorous
and systematic standards of instrument development (Meyer, 2005; PROMIS, 2013). Through
the adopted two-phase approach, results of the study indicate stringent item development and
promising initial psychometric properties. The study demonstrated “proof of concept” through
user satisfaction ratings, feasibility, and initial psychometrics (reliability and validity) in a small
pilot sample. When examining the SMI from the PROMIS® Instrument Maturity Model
Framework, the instrument has undergone developmental examination (stages 1A-2B) and has
necessitated further large-scale testing (public release stages 3A-5; PROMIS, 2013).

SMI development followed established guidelines to ensure the item pool was consistent
with the statement of purpose and the definition of the construct of social motivation. Expert
panel consultation indicated that the SMI required revision at both the item and interview level
prior to field testing. This feedback informed refinement of the measure content, structure,
scoring, and administration. Integrating a construct map, internal model, and expert feedback
into the initial stages of measure development likely aided in a measure which was unified in
presentation of the construct of interest and easy to administer in a diverse sample.

Despite structured gathering of quantitative and qualitative feedback in the first phase of

the study to develop a content valid measure, expert raters may have significantly differed on
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their perception of problematic interview items. Calculating percent agreement amongst the
raters through CV1 (Lynn, 1985) has been criticized for possible inflation of random chance
agreement or disagreement (Lynn, 1985; Polit et al., 2006). Potential factors relating to expert
discrepancies include: expectations of involvement, time spent on the task, judgements about
what makes a strong or weak item, and their prior experience in evaluating assessment measures
(DeMaio & Landreth, 2004; Olson, 2010). To combat some variability due to chance, expert
raters were given instructions and a unified schema of soliciting feedback (Olson, 2010). In the
future, a modified Delphi approach may be implemented to minimize expert discrepancy
(PROMIS, 2013).

Further, although expert review was guided by prompts of content validity, there are
several domains which could additionally be assessed at the measure development level. Expert
consultants did not evaluate the appropriateness of items for racially/culturally diverse
populations or the potential for individual items to be translated into a language other than
English (PROMIS, 2013). Three international expert reviewers were intentionally integrated
into the expert review panel to potentially mitigate the chance of potential cultural bias in item
wording and to promote generalizability across diverse populations. Although designed as a
strength, the use of an international expert panel may also be viewed as a weakness.
Specifically, although ASD impacts individuals globally; health service availability, treatment,
and sociocultural factors related to ASD may vary across geographic regions. Thus,
incorporating both domestic and international scholars may have produced heterogeneity with
regards to perceptions of individual item content and importance. Alternatively, the racially
homogeneous sample may have limited adaptation for ethnically and racially-diverse youth with

ASD.
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Taken together, results of the first phase of the study suggest the need and potential utility
of a measure of social motivation for children with ASD which is theoretically informed and
content valid. The second phase of the study proved the measure to be feasible with respect to
administration and scoring as well as consumer acceptability. Most notably, participants
completed the SMI in under 1 hour, which is fairly brief given the scope of the interview
measure and the number of respondents present during administration. Equal participation of
youth and caregiver respondents indicated that both parties do contribute substantially in the
presence of one another. Further, the convergence of responses between youth and caregiver
participants strengthened the credibility of data and richness of information for which the
examiner could make an appropriate rating. The high perception of the acceptability of the
interview indicates that parents and youth judged the interview content to be relevant and
appropriate, and administration to be efficient and acceptable.

A 7-day reporting window was chosen to increase applicability of the SMI for
clinical trial research. Specifically, a 7-day recall window is regarded as optimal to capture
clinically-relevant symptoms without introduction of bias (Chella et al., 2010; PROMIS, 2013).
Additionally, a narrow span of time is advantageous for psychological clinical trials in which
outcome measures are subject to multiple assessments occurring at several timepoints. Despite
past research indicating that measurement error of past experiences is minimal within a week
timeframe, parent respondents reported qualitative difficulty answering SMI items under a time
restriction. Future research may consider the two-time frame method (Bhandari & Wagner,
2006) in which respondents are asked to respond to queries over a short and long recall period
(Clark, Fiebig, & Gerdtham, 2008). Alternatively, future iterations of the SMI may incorporate

better anchors for eliciting meaningful information in a clear and precise manner. The diverse
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sample characteristics serve both as a strength and weakness of the study. The gender makeup of
the study was consistent with estimates of sex differences observed in ASD (Loomes, Hull, &
Mandy, 2017) and the socioeconomic composition of the participating families was varied. Age
and 1Q were intentionally broad with primary diagnostic categorization of ASD unifying the
sample. Limitations related to the size and scope of the sample exist. First, the sample size of
the study was small indicating that results should be interpreted with greater reliance on
association strength than statistical significance of values. Therefore, it is encouraged that future
examination of the developed measure utilize a larger sample. Secondly, the broad age and 1Q
range contributed to a developmentally diverse sample which should also be examined at a
deeper level when large sample sizes are acquired.

Given the aforementioned characteristics with the overall sample size, psychometric data
of the SMI at this stage of analysis should be cautiously interpreted. When analyzed from a
unidimensional perspective, the SMI had excellent internal consistency indicating that items
complementary measured the same construct. However, internal consistency ratings of this
strength can signal that items may be redundant in nature or measuring a limited and specific
facet of the construct repeatedly (Clark & Watson, 1995). However, only 1.58% of item
correlations fell above a correlation coefficient of 0.80 which may slightly mitigate this concern.

The standard error of measurement and item endorsability ratings indicate a narrow,
although precise, range of scores on the SMI. Specifically, it appears that in this ASD sample,
scores typically clustered in the lower range of social motivation. This scatter profile was
unsurprising given the broad coverage intended during the item development phase. Further
refinement of the measure can address the narrow range of total scores in one of two ways. First,

the measure can be informed by this data by condensing the range of possible scores to
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encompass only lower trait levels of social motivation in a sample of youth with ASD. However,
this approach appears fairly restrictive given the overall spread of total scores on the SMI (Range
= 4-53, out of a possible 69 points). Alternatively, validating the measure across different
psychopathology may yield informative data. Future evaluation of this measure should contain
comparison samples, inclusive of typically developing youth to determine if intrinsic social
motivation deficits assessed from this framework exist. Further, a diverse sample may allow for
discrimination of ASD and typically developing youth on the basis of the SMI. Alternatively,
this may also allow for social motivation to be captured transdiagnostically from a NIMH
Research Domain (RDoC) perspective (Insel et al., 2010) with applications to those with and
without ASD.

Item-level analyses also identified a few individual items which may need revision or
omission prior to the next stage of field testing (social behavior item 6 and 7) and social wanting
item 4. Specifically, these items weakly negatively correlated with other SMI items indicating
that these items may not contribute to the construct of social motivation in meaningful ways.

Validity estimates obtained in this study determined the extent in which variation in the
SMI scores are due to changes in overall levels of social motivation. Specifically, classical test
theory methodology guided preliminary estimates of the association between the SMI and other
related (convergent) and unrelated (discriminant) measures. However, the small sample size
limits the credibility of these results. Specifically, confidence intervals are recommended as a
supplement to coefficient estimates when examining the validity of a new measure (Devon et al.,
2007). However, confidence intervals for validity coefficients may not be accurately estimated

for samples containing less than 100 participants (Mendoza, Stafford, & Stauffer, 2000).
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Partial support for discriminant validity is indicated. Congruent with hypotheses, the age
of participants did not correlate with SMI total scores suggesting that applicability of the
measure may be warranted in a wide range of developmental levels. Contrary to hypotheses,
although not statistically significant is the strength of the SMI’s association with 1Q (r = 0.40)
and ASD symptomatology (r =-0.39). Previous literature supports ASD symptomology as
being related to overt social behavior (Dawson et al., 2005), including aloofness (Pallathra et al.,
2018).

Convergent validity was consistent with hypotheses for the ADIS/ASA, which — like the
SMI, is an interview. The ADIS/ASA social motivation subscale is currently the only existing
metric of social motivation conceptualized as interest or desire in social situations. Overt
looking behavior toward social stimuli, an alternative methodology for indexing social
motivation, was moderately correlated with the SMI. This suggests that the current
conceptualization of social motivation (Chevallier et al., 2012) can perhaps be expanded to
encompass internal cognitions related to social interaction. In other words, results of this study
suggest that a broader, unified, and more expansive definition of social motivation is warranted
and that the SMI may be a useful tool in capturing this.

Several methodological barriers exist to comparing the social prioritization FD in the
present manuscript to that of previous research (Chevallier et al., 2015). First, in the present
study, individual participant fixation to at least 30% of the entire stimulus task was used as a
benchmark for inclusion. Demarcating ‘valid’ and ‘invalid’ trials of participant gaze fixation
through data cleaning is typically regarded as essential, because ensuring an adequately large
proportion of looking-time increases trust in the accuracy of the data (Venker & Kover, 2015).

However, no guidelines exist with respect to what constitutes invalid trials by gaze fixation time
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(Venker & Kover, 2015). Missing fixation data, however, was not deemed invalid (at any ratio)
and included into the final analyses of Chevallier and colleagues (2015). Additionally, in the
present study fixations over 100ms were considered a fixation, whereas in the only published
study using the IVE task (Chevallier et al., 2015), fixation of 30ms was used as the inclusion
criteria. These methodological differences may hinder comparisons across the two studies using
the same video paradigm.

It is difficult to assert the degree to which SMI scores and social anxiety may be inter-
related, particularly due to parent and child differences. Specifically, child SCARED social
anxiety ratings correlated much stronger to overall SMI scores than parent-rated scores did.
However, child and parent total SCARED scores were not correlated low with SMI total scores.
Self-reported social motivation, captured under the Chevallier et al. 2012 definition, has been
shown to correlate with social anxiety in previous recent studies of adults with ASD (Pallathra et
al., 2018).

The SMI manual was comprehensive and provided detailed suggestions for clinical
administration of the interview. Although inter-rater reliability was fairly high, limits to this
measurement approach exist. Namely, semi-structured interviews lend themselves to a certain
degree of clinical judgment when making appropriate scoring estimations at the item level
(Mclintosh & Morse, 2015). Advocating for a minimum threshold of reliability for research
administrations (i.e., 85%, see Appendix 2) may mitigate deviations from the SMI’s intended
scoring scheme.

Results of pilot psychometric examination of the measure from a classical test theory
perspective suggest that a second, in-depth evaluation phase of the study is warranted.

Specifically, incremental validity is one facet that should be further examined. The measure may
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be appropriate for integration into large-scale characterization or treatment trials where
incremental validity and predictive validity can be measured. Incremental validity addresses the
performance of a measure relative to others (Haynes & Lench, 2003). Specifically, the currently
existing measures of social motivation cover some (e.g., reward, behavior) but not all (e.g.,
social cognitions) facets of the proposed construct. Improved content validity should be
reflected in greater predictive validity (Hayes & Lench, 2003). Other psychometric domains of
interest in large-scale field testing include: reliability and validity in an ethnic and
socioeconomically diverse sample inclusive of stability, predictive validity, and test-retest
reliability of the measure.

The clinical implications of this study are meaningful and relevant to youth with ASD.
At the present moment, there are few measurement tools to capture social motivation in youth
with ASD that involve stakeholder input. To our knowledge, the SMI serves as the first
assessment to evaluate intrinsic motivation toward social interaction in children with ASD. This
is particularly noteworthy given the number of social skills interventions available which target
an observable social behavior impairment. The availability of an interview to target internal
cognitions (e.g., social desire and interest) can serve as a valuable tool in enhancing social
behavior in meaningful ways. Examination of thoughts, attitudes, and beliefs are a central tenant
across many psychological disorders and treatments (e.g., depression; Gotlib & Jorman, 2010).
Extension of this psychological process to social situations in youth with ASD is logical given
the transdiagnostic nature of motivation in humans (Ryan & Deci, 2000). Initial psychometric
properties, including item functioning, feasibility of administration, consumer acceptability, and
construct and criterion validity are promising, and suggest that this measure should be further

evaluated.
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Table 1
Expert Panel Content Validity Ratings

Subdomain: Social Interest

Item I-CVI 1-CVI  Hypothesized Decision
Rele-  Impor- Component
vance tance
1. Do you tend to notice what kids your ageare  0.83  0.83 Social Keep
doing? Awareness
2. Do you ever try to figure out what someone is 1 1 Social Keep
thinking or feeling? Can you give me an Cognition
example?
3. What annoys you about hanging with peers?  0.83 1 Social Keep
Why? Cognition
4. Do you want other kids your age to be your 1 1 Social Keep
friends? Tell me more about that. Desire/
Interest
5. What makes someone friendly? 0.50 0.67 Social Revise &
Cognition Combine
with 6
6. What makes someone your age seem 0.67 0.83 Social Revise &
approachable (e.g., classmate, teammate)? Cognition Combine
with 5
7. Tell me about some of the trends that people  0.83  0.50 Social Discard
your age are interested in (clinician inquire Cognition
about: clothing, television shows, hobbies,
music)?
8. Is there anyone in your life that you dislike? 0.50 0.50 Social Discard
Do you hang out with them even though you Behavior
don’t like them very much? Why?
9. What do you expect to happen if someone 0.83 0.67 Social Revise
asks you, “Can I play [that] with you” Behavior
(clinician can insert individual interests such
as video games, Legos, music, etc.)?
10. If you took a trip to the park, what types of 0.83 0.67 Social Revise
things would you be interested in doing? Desire
Would you like to do them alone or with other
kids your age?
11. Rank the following activities in order of 1 1 Social Keep
preference: [base off of youth’s interest] Desire

A)

[act which is solitary], B) Act which has
remote involvement, (i.e., online video game
partner or chat), C) Act with in-person
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involvement.

Subdomain: Social Behavior

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Do you spend time with other kids? Why?
What do you like to do together?

What do you do during free or unstructured
times during the school-day (e.g., recess)?
Do you like doing at [recess]?
Have you ever tried doing something else at
[recess]? What was that like?

Do you do things to fit in? Do you do things
to get kids to like or notice you (clinician
inquire about types of clothes, social media
use, slang, trends in media, afterschool
activities)?

Do you sit with other kids at lunch? Tell me
more about that.

Tell me about your friends? What do you like
to do with your friends?

Do you ever adjust your behavior to fit in
with the other kids? What types of things do
you do to not stand out?

Are you involved in any clubs, sports, or
activities outside of school? Why do you
participate in these activities? Are other
people involved in them as well? If youth is
involved in extracurricular activities: Would
you participate in these activities if your
parent did not make you, or encourage you to
participate?

Do you interact with people online (e.g.,
video game online multiplayer, chat rooms,
instant messaging)? Do you have a preference
for online or in-person social interactions?
Do you use social media (e.g., Facebook,
Twitter, and Instagram)? Tell me more about
that.

If a group of kids are doing something you’re
interested in, would you want to be included?
Why? Give me some reasons why you
choose to approach or avoid groups of other
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kids.

22. Do you do things to help you fit in with other 1 1 Social Discard
kids? Why? Behavior (Duplicat
ive)
Subdomain: Social Desire
23. Do you like chatting with other kids your 1 1 Social Keep
age? Why? Do you like having a Desire/
conversation with other kids your age, even if Interest
it is about things you’re not too interested in?
24. Would you like to spend more time with other 1 1 Social Keep
kids, if given the opportunity? Why? Reward
25. Would you like more friends? Why? 1 0.67 Social Keep
Desire
26. Would you like to spend more time with your 1 1 Social Keep
current friends or peers? Would you like to Desire/
become closer to any kids you know? Interest
27. A best friend is someone you can really trust.  0.67  0.67 Social Revise
Do you have friends that you can trust with Desire/Inter
your secrets? Do you have any friends that est
you are really close to? What makes them
different from your other friends?
28. Everyone has things that they would like to 0.83 0.67 Social Discard
work toward in their life. These things are Behavior
called goals. For example, some kids have
the goal of getting a good grade on a test they
have studied hard for. Are having good
friends that you can count on a goal of yours?
How important is this to you? How likely is
it that this will happen in the future? How
much have you already attained this goal?
29. What makes someone “cool”? Do you do 0.83 0.67 Social Keep
anything to make yourself seem “cool” from Cognition
time to time?
30. If you saw someone who appeared friendly, 1 0.83 Social Revise &
would you like to get to know them? Awareness  Combine
with 5 &6
31. If I was creating a television program all 0.50 0.50 Social Discard
about you, and | asked some kids to describe Cognition

what you’re like, what would they say? What
would you want them to say?
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Table 2

Demographic characteristics of participants

n=18

Male 14 (77.78%)

Age M =12.84 (Range = 8-17, SD = 2.61)

IQ M =100.12 (Range = 63-127, SD = 18.00)?

M = 100.80 (Range = 72-119, SD = 14.82)"
Family Income

Less than $24,999 4 (22.2%)
$25,000-$49,999 4 (22.2%)
$50,000-$99,999 9 (50%)
Over $100,000 1 (5.56%)
Ethnicity
Hispanic/Latino 0
Race®
African-American 0
American Indian or Alaska Native 1 (5.56%)
Asian-American 0
White 16 (88.89%)
Other 2 (11.11%)
Prefer not to indicate 1 (5.56%)
Current Psychiatric Medication 8 (44.44%)
Ever Been in Therapy 15 (83.33%)

Note. ? Entire Sample, ® With outliers excluded, ¢ Participants were instructed to choose all that
apply
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Table 3

Descriptive Measure Data
Children (M, SD)

Measure

Caregivers (M, SD)

P-Value of Pairwise
Comparison

ADOS-2
(Comparison Score)
SRS-2 Total Score
(T-Scores)
Social Awareness
Social Cognition
Social
Communication
Social Motivation
Restricted Interest
and Repetitive
Behavior
Loneliness
Questionnaire
Emotional Subscale
(Raw Score)
Loneliness
Questionnaire Social
Subscale (Raw Score)
ADIS/ASA Social
Motivation Subscale
(Raw Score)
SCARED Total Score
(Raw Scores)
Panic/Somatic
GAD
Separation
Anxiety
Social Anxiety
School Avoidance
Social Prioritization
(Raw Score, ms.)

7.44 (1.98)

21.00 (7.35)

27.53 (11.16)

1.29 (0.77)°

22.35 (12.09)

4.59 (3.34)
5.24 (3.67)
4.35 (2.57)

6.24 (3.53)
1.94 (2.11)
2.9 (0.12)

78.78 (7.71)?

75.78 (10.63)?
73.44 (10.10)?
75.89 (6.47)%

69.89 (11.62)°
82.17 (9.67)

26.00 (14.09)°

5.44 (5.07)
7.17 (3.93)
4.44 (3.68)

6.83 (4.41)
2.11 (2.40)

-0.83 (p = 0.41)

-0.37 (p = 0.71)
-1.83 (p = 0.70)
-0.55 (p = 0.59)

-0.43 (p = 0.67)
-0.57 (p = 0.57)

Note: *p < 0.05, @ = clinical significance, = jointly administered to child and parent
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Table 4

Inter-1tem Correlation Matrix

SW1 SW2 SW3 Sw4 Sw5 Swe Sw7 SW8 SW9 SWI10 SWI11 Swi2 SWi13 SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9
Swi 1.00
SW2 0.63 1.00
SW3 | 063 081 1.00
SW4 | 012 034 051 1.00
SW5 | 042 067 077 053 1.00
SW6 | 016 055 066 065 0.79 1.00
SW7 062 077 071 042 080 069 1.00
Sw8 | 043 039 053 030 068 034 059 1.00
SW9 052 077 071 042 057 049 064 026 100
SW10| 056 058 049 008 028 0.17 056 061 042 1.00
SW11| 054 057 048 025 063 024 067 074 031 057 1.00
SW12 | 054 059 057 026 073 046 065 051 046 0.27 0.55 1.00
SW13| 028 060 065 071 071 087 059 030 0.52 0.12 0.17 0.53 1.00
SB1 051 070 057 044 054 044 062 046 039 056 060 049 060 1.00
SB2 067 061 062 041 074 059 084 048 055 030 060 055 057 051 1.00
SB3 069 038 051 040 067 043 063 050 0.32 0.16  0.52 0.54 047 048 0.79 1.00
SB4 066 051 052 031 055 034 083 048 0.52 0.52 056 054 033 058 066 063 1.00
SB5 052 044 034 017 057 042 064 046 013 028 052 037 039 047 070 0.79 044 1.00
SB6 053 056 037 -005 033 034 047 018 039 0.27 019 058 050 032 041 025 028 030 1.00
SB7 050 045 061 035 073 047 068 073 0.37 048 070 039 028 045 071 074 056 068 -0.06 1.00
SB8 046 060 066 028 061 063 063 055 043 051 041 040 055 033 060 025 027 036 049 041 1.00
SB9 063 061 073 024 047 024 052 039 061 058 057 048 020 052 036 029 060 0.02 018 045 035 1.00
SB10 | 041 062 065 051 064 076 072 026 064 019 025 036 068 022 075 040 038 040 045 038 0.79 0.25

Inter-ltem Correlation Matrix
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Table 5

Item Analysis of the SMI
Item Option Difficulty/ Difficulty/ SD Discrimination  Reliability
(Score) Endorsability Endorsability (Item-Test if ltem
(0-3) Transformed (0-1) Correlation) Deleted («)
SW1 Overall 0.389 0.130 0.608 0.687 0.953
0.0 0.611 0.204 0.502 -0.622
1.0 0.278 0.093 0.461 0.303
2.0 0.056 0.019 0.236 0.578
3.0 0.000 0.000 0.000 NaN
SW2  Overall 0.611 0.204 0.778 0.813 0.951
0.0 0.556 0.185 0.511 -0.683
1.0 0.278 0.093 0.461 0.036
2.0 0.167 0.056 0.384 0.792
3.0 0.000 0.000 0.000 NaN
SW3  Overall 0.778 0.259 0.878 0.834 0.951
0.0 0.444 0.148 0.511 -0.638
1.0 0.389 0.130 0.502 -0.021
2.0 0.111 0.037 0.323 0.544
3.0 0.056 0.019 0.236 0.524
SW4  Overall 1.500 0.500 0.786 0.492 0.955
0.0 0.056 0.019 0.236 -0.280
1.0 0.500 0.167 0.515 -0.310
2.0 0.333 0.111 0.485 0.075
3.0 0.111 0.037 0.323 0.451
SW5  Overall 1.000 0.333 1.138 0.865 0.950
0.0 0.444 0.148 0.511 -0.732
1.0 0.278 0.093 0.461 -0.010
2.0 0.111 0.037 0.323 0.188
3.0 0.167 0.056 0.384 0.735
SW6  Overall 1.167 0.389 0.985 0.689 0.953
0.0 0.278 0.093 0.461 -0.555
1.0 0.390 0.130 0.502 -0.179
2.0 0.222 0.074 0.428 0.360
3.0 0.111 0.037 0.323 0.451
SW7  Overall  0.889 0.296 0.900 0.921 0.950
0.0 0.333 0.111 0.485 -0.654
1.0 0.556 0.185 0.511 0.047
2.0 0.000 0.000 0.000 NaN
3.0 0.111 0.037 0.323 0.812
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SW8

SW9

SW10

SWi11

SW12

SW13

SB1

SB2

Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0

1.444
0.167
0.389
0.278
0.167
0.890
0.389
0.389
0.167
0.056
1.444
0.111
0.500
0.222
0.167
1.056
0.278
0.333
0.278
0.056
0.500
0.611
0.278
0.111
0.000
0.778
0.500
0.278
0.167
0.056
0.556
0.611
0.278
0.056
0.056
1.333
0.167
0.444
0.278
0.111

0.481
0.056
0.130
0.093
0.056
0.297
0.130
0.130
0.056
0.019
0.481
0.037
0.167
0.074
0.056
0.352
0.093
0.111
0.093
0.019
0.167
0.204
0.093
0.037
0.000
0.259
0.167
0.093
0.056
0.019
0.185
0.204
0.093
0.019
0.019
0.444
0.056
0.148
0.093
0.037
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0.984
0.384
0.502
0.461
0.384
0.900
0.502
0.502
0.384
0.236
0.922
0.323
0.515
0.428
0.384
0.938
0.461
0.485
0.461
0.236
0.707
0.502
0.461
0.323
0.000
0.943
0.515
0.461
0.384
0.236
0.856
0.502
0.461
0.236
0.236
0.908
0.384
0.511
0.461
0.323

0.641
-0.219
-0.497
0.018
0.735
0.662
-0.367
-0.359
0.520
0.524
0.531
0.123
-0.672
-0.036
0.746
0.627
-0.431
-0.302
0.340
0.578
0.698
-0.678
0.294
0.544
NaN
0.679
-0.696
0.073
0.701
0.092
0.679
-0.662
0.349
0.021
0.578
0.829
-0.488
-0.321
0.100
0.812

0.953

0.953

0.955

0.953

0.951

0.953

0.953

0.951



SB3

SB4

SB5

SB6

SB7

SB8

SB9

SB10

Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0
Overall
0.0
1.0
2.0
3.0

0.611
0.556
0.333
0.056
0.056
0.389
0.778
0.111
0.056
0.056
0.890
0.390
0.390
0.167
0.056
0.844
0.389
0.389
0.222
0.000
0.222
0.778
0.222
0.000
0.000
1.056
0.333
0.333
0.278
0.056
0.611
0.556
0.278
0.167
0.000
0.944
0.278
0.556
0.111
0.056

0.204
0.185
0.111
0.019
0.019
0.130
0.259
0.037
0.019
0.019
0.297
0.130
0.130
0.056
0.019
0.281
0.130
0.130
0.074
0.000
0.074
0.259
0.074
0.000
0.000
0.352
0.111
0.111
0.093
0.019
0.204
0.185
0.093
0.056
0.000
0.315
0.093
0.185

0.037
0.019
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0.850
0.511
0.485
0.236
0.236
0.850
0.428
0.323
0.236
0.236
0.900
0.390
0.390
0.167
0.056
0.786
0.502
0.502
0.428
0.000
0.428
0.428
0.428
0.000
0.000
0.938
0.485
0.485
0.461
0.236
0.778
0.511
0.461
0.384
0.000
0.802
0.461
0.511
0.323
0.236

0.680
-0.620
0.268
0.074
0.578
0.699
-0.527
-0.175
0.524
0.578
0.581
-0.481
0.029
0.119
0.578
0.456
-0.441
0.004
0.410
NaN
0.715
-0.743
0.715
NaN
NaN
0.666
-0.687
0.206
0.146
0.524
0.586
-0.375
-0.316
0.792
NaN
0.686
-0.642
0.212
0.084
0.524

0.953

0.953

0.954

0.955

0.954

0.953

0.954

0.953
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Table 6. Bivariate correlations among study measures

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.
1. Age 1
2. FSIQ? -1.52 1
(p=.59)
3. SRS Total 0.16 -0.39 1
Score (p=.53) (p=.15)
4. ADOS 0.05 -0.44 0.42 1
Comparison (p=.83) (p=.10) (p=.08)
Score
5. Caregiver 0.10 -0.23 0.30 0.35 1
SCARED Social  (p=.71) (p=41) (p=.23) (p=.16)
Anxiety Subscale
6. Caregiver 0.15 -0.16 0.62 0.39 0.66 1
SCARED Total (p=.56) (p=.58) (p=.00*) (p=.11) (p=.00%)
Score
7. Child 0.24 -0.16 0.40 0.46 0.10 0.42 1
SCARED Social  (p=.35) (p=.57) (p=12) (p=.07) (p=.70) (p=.09)
Anxiety Subscale
8. Child 0.17 -0.35 0.28 0.60 0.17 0.43 0.75 1
SCARED Total (p=52) (p=20) (p=.28) (p=.01*) (p=52) (p=.09) (p=.00%)
Score
9. Loneliness 0.03 0.01 0.17 -0.08 0.11 0.09 0.23 0.27 1
Emotional (p=92) (p=97) (p=52) (p=.75) (p=67) (p=74) (p=38) (p=.30)
Subscale
10. Loneliness 0.30 0.24 0.02 0.22 -0.01 0.04 0.44 0.42 0.71 1
Social Subscale (p=.25) (p=40) (p=95) (p=40) (p=97) (p=.88) (p=.08) (p=.10) (p=.00%)
11. ADIS/ASA 0.25 -0.21 0.36 0.20 -0.01 0.05 0.50 0.33 0.60 0.70 1
Social Motivation (p=.33) (p=.45) (p=.16) (p=45) (p=98) (p=.84) (p=.04*) (p=.20) (p=.01*) (p=.00%)
Subscale
12. Social 0.36 0.34 -0.46 0.11 0.08 -0.12 -0.08 -0.02 -0.45 0.00 -0.26
Prioritization FD  (p=.15) (p=.22) (p=.06) (p=67) (p=.77) (p=96) (p=.77) (p=93) (p=.07) (0.99) (p=.31)

Note: * = p < 0.05,  Adjusted for outliers
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Table 7. Correlations between the SMI and other validated measures

Variable SMI Social SMI Social SMI Total Score  95%
Wanting Score Behavior Score  (r, p-value) Confidence
(r, p-value) (r, p-value) Interval of SMI

Total Score (1)
Lower Upper

Age 0.12 (p = .65) -0.13 (p = .65) 0.02 (p=0.94) -0.29 0.61

FSIQ? 0.38 (p=0.17) 0.41 (p=0.13) 0.40 (p=0.14) -0.14  0.76

SRS Total Score  -039(p=0.11) -0.37(p=0.13) -039(p=0.11) -0.72 0.09

ADOS -0.46 (p=0.06) -0.48 (p=0.04*) -0.48 (p=0.05*) -0.77 -0.12

Comparison Score

Caregiver -0.30 (p =0.91) -0.12(p=0.65) -0.07(p=0.80) -0.87 -0.30

SCARED Social

Anxiety Subscale

Caregiver -0.19 (p = 0.46) -031(p=0.21) -024(p=0.34) -064 0.26

SCARED Total

Score

Child SCARED -0.47 (p=0.06) -0.65(p=0.01*) -0.55(p=0.02*) -0.82 -0.10

Social Anxiety

Subscale

Child SCARED -034(p=0.19) -046(p=0.07) -039(p=0.12) 0.73 0.11

Total Score

Loneliness -0.33 (p =0.20) -0.34(p=0.18) -0.34(p=0.18) -0.71 0.17

Emotional

Subscale

Loneliness Social  -0.27 (p =0.29) -031(p=0.23) -029(p=0.26) -0.68 0.22

Subscale

ADIS/ASA Social -0.43 (p=0.08) -0.56 (p=0.02*) -0.49 (p=0.04*) -0.79  -0.01

Motivation

Subscale

Social 0.34 (p=0.17) 0.35 (p=0.16) 0.35 (p=0.16) -0.14  0.70

Prioritization FD

Note: * = p < 0.05,  Adjusted for outliers
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Figure 1. Visual Schema of Study Design
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Figure 2. Construct Map

Direction of increasing social
motivation

Respondents A Response to Items

Identifies social interactions as rewarding
Respondents with high levels of Concern for others” acceptance

social motivation Value collaboration

Interested in social interaction

Identifies specific social interactions as
Respondents with moderate rewarding

levels of social motivation Occasionally acts with concern for
others’ acceptance

Collaborates to get personal needs met
Some interest in social interaction

Respondents with low levels of Does not find social interactions rewarding
social motivation Shows little concern for others’ acceptance
Prefers individual tasks

Little interest in social interaction

Direction of decreasing social
motivation
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Figure 3. Internal Model

Social Motivation

] l v

Social Cognition Social Interest/Desire Social Awareness
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Figure 4. Screenshot of eye-tracking paradigm. Image taken from Chevallier et al., 2015
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Appendix 1. Qualitative Expert Feedback

Three primary themes of the qualitative responses were evident including: (1)
appropriateness of certain items for child audiences (e.g., “the use of [the term] social
preferences might be confusing for a child), (2) the structure of the interview (e.qg., “I am
wondering if you really want to spilt out [the subdomains] desire and interest. I'm not
sure you'd really get those two as separate factors in a factor analysis of social
motivation though | see why behavior is separate. Maybe if the distinction was made
clear, but | thought some of the interest questions definitely could be called desire” and
“the headings were useful. | thought it was very helpful to lay out how parents and the
child would contribute information and how to weigh the information ), and (3) scoring
considerations (e.g., “the process that is described has the capacity to be quite subjective
and this could lead to high rates of inconsistency between raters or even between
occasions by the same rater. It seems to me that quite rigorous training would be
required to achieve concordance and | would also think that you need greater than
80%"”). The utility of the SMI was overwhelmingly positive, “the survey is a great
idea...”, “really nice work! Would love to work with this!!”, and “sounds like an

interesting and useful measure.”
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Appendix 2. Final Version of the Social Motivation Interview
Social Motivation Interview (SMI)
Manual

Overview: The Social Motivation Interview (SMI) is a semi-structured interview
designed to measure levels of social motivation in youth aged 8-17 with Autism
Spectrum Disorder (ASD). The interview is not diagnostic in nature. For the purposes of
this interview, social motivation is conceptualized as an interest or desire to engage in
social situations. The domains of social cognition, social interest/desire, social
awareness, and social behavior will all be queried within the context of the interview.
Youth who are invited to participate in this interview should have adequate verbal or non-
verbal communication. The interview should not exceed 20 minutes in length, inclusive
of scoring. The assessor should jointly survey the youth with ASD (aged 8-17) and a
caregiver who is familiar with the youth’s daily behavior. The purpose of jointly
interviewing the youth and caregiver is to get multiple informant perspectives on several
domains of social motivation.

Purpose: The purpose of this document is to instruct the clinician assessor how to
administer the interview, derive meaningful scores, and interpret interview results. The
SMI can be administered by a clinician with minimal training. The primary function of
the administering clinician is to obtain detailed descriptions, examples, and behaviors
exhibited by the interviewed youth as they relate to the individual item queries.
Clinicians administering the interview will subsequently score the interview based on
verbalized responses and observed behaviors. To encourage consistency in
administration and scoring (inter-rater reliability), those who wish to use the SMI for
research purposes may be provided additional training materials. Specifically, assessors
may be asked to co-code two training videos to make sure there is at least 85% agreement
on ratings assigned. A training session offered by the interview developer may also be
available, per request. The primary goal of the training session will be to instruct novice
evaluators how to, within the context of a semi-structured interview, obtain rich data.
More specifically, evaluators will learn how to query appropriate follow-up
questions/examples while remaining on-topic.

Format: The SMI is a 2-part semi-structured interview. The interview protocol contains
23 questions, and each one should be administered to derive total scores. The SMI
interview protocol is used by the clinician to record and score youth and caregiver
responses. The goal of the semi-structured interview is to elicit as much information as
possible about the youth’s level of social motivation. To achieve this, questions will be
asked verbally by the clinician to youth and caregiver dyads. No more than 2
caregivers/parents are encouraged to participate in the interview to ensure efficiency in
administration.
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The interview should be conducted in a setting which allows for minimal external
distractions. The clinician should sit opposite the youth and caregiver dyads to facilitate
reciprocal conversation. The semi-structured format of the interview allows for the
theme of social motivation to be explored through initial specific prompts, which can be
read verbatim. However, the clinician should probe for specific examples or ask follow-
up questions if the participant offers minimal information. The clinician should
occasionally verbally summarize the clinician’s interpretation of the content given by the
youth and caregiver dyads in order to make sure that the assumptions made are validated
by the individuals present in the room.

Instructions: The youth and one caregiver/parent are encouraged to be present for the
duration of the interview. Clinicians will verbally ask youth and caregiver dyads the
interview prompts by reading the numbered queries in the left-hand side of the box. The
interview prompts should be administered in the order presented in the protocol. The
parent’s role within the interview is as a co-informant. The child should be encouraged
to actively participate in the interview through verbal or non-verbal communication.
Responses from the youth and parent dyads may be verbal or non-verbal. For example, a
youth participant may use assistive communication devices, write, or use other means to
provide answers. However, if the youth is not able to verbally or non-verbally respond to
the assessor, ratings will rely more heavily on the parent’s report. If disruptive behaviors
are observed either prior to the interview or during the interview, the interviewer may
request that the interview be administered to the parent only in order to ensure efficient
administration, in which distractions are minimized.

The Social Motivation Interview seeks to assess current thoughts, behaviors, and
emotions. As such, item responses and corresponding scoring should be limited to the
past 7 days. To best understand social motivation temporally, the interview may be
repeated, at minimum, every 2 weeks.

The wording of the questions and prompting of specific examples from the parent/youth
will help to make internal events (thoughts and emotions) more directly observable.
Participants should be encouraged to provide detailed descriptions as opposed to more
general summaries. Additionally, the SMI might include hypothetical scenarios and
scales in which the youth can indicate the degree to which he/she might feel/do
something.

Scoring:
The assessor will record examples of behavior and cognitions as reported by the

participants in the space listed as Clinician Notes. Clinician notes may consist of
verbatim responses from the youth and caregiver, a summary of content described by
those present in the room, and/or behavioral observations.

The clinician will also circle a quantitative 0-3 rating in the right side of the query box.
Rating assignments will be made by the clinician, based on all available information
(participant communication, behavioral observations, and clinician judgement). All
ratings follow the same Likert headers (0 = None at all, 1 = A Little, 2 = A Moderate
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Amount, 3 = A Lot). Qualitative text under the Likert headers may aid in choosing the
appropriate rating. Additionally, the following rating examples for a variety of
contextual factors below should serve as exemplars. That is, these domains (as
appropriate to each individual question) should be referenced and/or considered prior to
assigning a rating for any specific item.

During the interview, it is important to assess for contextual factors. The clinician should
keep the following queries in mind and use them as necessary in order to obtain as much
contextual information as possible. It is essential to be fully familiar with these
exemplars, because they inform the scoring for each item and ultimately may inform case
conceptualization/treatment.

e Types of individuals (e.g., significant other, same aged peers, adults)

o 0= The individual interacts socially only when something is needed.
Socialization is purely for utilitarian or functional purposes.

o 1 =The individual interacts socially only with individuals conveniently
present (e.g., family members, teachers, classmates).

o 2 = Insufficient evidence of age-typical social partners/playmates.

o 3 =The individual displays normative social behavior/preference relative
to the social role of the target individual. Displays obvious preference for
individuals with similar interests and of similar age. Age typical.

e Proximity to individual (e.g., close friend, stranger)

o 0=Friend(s) are clearly absent or cited as strangers.

o 1= Friendships are notably superficial. Examples may include only
interacting with others in the context of structured (e.g., club) activities;
people who are only corresponded with on the internet and citing service-
workers such as cashiers, clerks, and aides as friends.

o 2= At least 2 friends which are reciprocal in nature, and similar in age.

o 3 =Abest friend is present. Demonstrates at least 2 clear examples of the
nature/purpose of a close friendship. Age-typical.

e Quantity (e.g. many friends, none, or a few good friends)

o 0 =Friend(s) are clearly absent

o 1 =Friend(s) in less than 2 settings, all of which are structured (e.g.,
school, group therapy). Difficulty providing clear examples

o 2=Atleast 1 friend present in across a variety of contexts (at least 1
example given). Friendship not reciprocal in nature.

o 3 =Atleast 2 friends present across a variety of contexts (at least 2
examples given). Reciprocal in nature. Age-typical.

e Past successes/failures (e.g., high peer rejection)
o 0 =The client does not seek out social interaction
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o 1 =The client experiences past/present peer rejection, yet attempts social
interaction with the encouragement/facilitation of an external agent (e.g.,
parent, teacher, behavior chart)
o 2 =The client occasionally (at least 1 example given) attempts social
interaction despite past/present peer rejection
o 3 =The client demonstrates many attempts at social interaction, across a
variety of contexts (at least 2 examples given) despite past/present peer
rejection. Age-typical.
A participant’s cultural context and chronological age must be considered within the
context of assigning an appropriate rating.

The rating scheme is created so that higher scores correspond to higher levels of intrinsic
motivation or social behavior, regardless of social competence. Intrinsic motivation
refers to spontaneous curiosity related to social situations, not driven by an external force.
An example of a response which displays intrinsic motivation is “I ask my mom to help
me set-up playdates because hanging with my friends makes me happy.” Extrinsic
motivation refers to behavior or desire which is driven by external rewards. An example
of a response which displays extrinsic motivation is, “I say hello to at least 2 people at
school because | get a candy reward at the end of the day if I do.” Responses driven by
extrinsic motivation receive lower scores than responses driven by intrinsic motivation.

INSERT SCANNED EXAMPLE HERE:

For both Part 1: Social Wanting and Part 2: Social Behavior, a sum [S] score will be
assigned. Each individual item rating in the subsection will be added to acquire the
subsection’s sum [S] score. Summed ratings for each subsection should be assigned at
the termination of the interview.

5
The interview consists of two subsections: 1) Part 1: Social Wanting and 2) Part 2: Social
Behavior. Instead of labeling the subsections by content domains, participants will be
informed if they are participating in Part 1 of Part 2 of the interview.

At the end of the interview, the clinician will provide several ratings. First, the clinician
will rate how much the parent and youth each contributed to interview responses on a
standardized scale (i.e., participation). The next standardized scale will assess parent and
youth agreement. The Part 1: Social Wanting subsection and the Part 2: Social Behavior
subsections are summed to form the total score.
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Part 1: Social Wanting Score + Part 2: Social Behavior Score = Total

Score

The interview may be re-administered no more than once per month to determine
temporal changes.

A visual rating scale is used (typically placed on the table for interviewee to see) to
supplement verbal queries and facilitate youth participation. Use of the visual rating
scale is not mandatory and is to be used at the clinician’s discretion in order to get more
information when needed.

a
;a
2
NONE A A A
AT ALL LITTLE MODERATE LOT
AMOUNT
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SMI Interview Protocol

Introduction: I am going to ask you some questions about hanging out with other kids. 1
will ask how you feel when you 're around other people, your reasons for acting in a
certain way when others are around, or what you want your social life to be like in the
future. There are no right or wrong answers on this interview. | just want to find out a
little bit more about you. Your parent will also be answering questions about your social
likes and dislikes. Sometimes you might both agree on an answer and sometimes you
might not. It is okay to disagree; we know that having different opinions from a parent or
your child is normal. Answer these questions based on your thoughts, behaviors, and
emotions over the past 7 days. | will be taking notes so | can remember what you tell me.

Who is the caregiver/informant for this interview? Please indicate all that apply:

Caregiver 1
Relationship to Youth:
Gender:

Caregiver 2 [If Present]
Relationship to Youth:
Gender:

PART 1:

1. Do you tend to notice what kids your age are

doing? *None at all

[Optional Probes: In room with same age kids, such as
a classroom or birthday party]
Clinician Notes:

- A little
*Shows little effort/desire to
understand other people

*A moderate amount
*Shows some effort/desire to
understand other people

* A lot
*Shows a lot of effort/desire to
understand other people
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2. Do you ever try to figure out what someone is
thinking or feeling? Can you give me an example?
[Optional Probes: Who/Family/To What Means]
Clinician Notes:

3. What annoys you about hanging with peers? Why?
[Optional Probes: Other people/groups/clubs]
Clinician Notes:

4. Do you want other kids your age to be your friends?
Tell me more about that.
Clinician Notes:

*None at all

* A little

*Shows little effort/desire to
understand other people

L

"

*A moderate amount

*Shows some effort/desire to
understand other people )

*A lot

*Shows a lot of effort/desire to
understand other people

*None at all

* A little

*Shows little tolerance for
differences in social interaction )

~

*A moderate amount

*Shows some tolerance for
differences in social interaction )

*A lot

*Shows a lot of tolerance for
differences in social interaction

*None at all

* A little
*Shows little preference for
social interaction

*A moderate amount

*Shows some preference for
social interaction )

*A lot

*Shows clear preference for
social interaction

83




5. If you took a trip to the park/arcade/swimming pool
(clinician: choose age appropriate activity), what
types of things would you be interested in doing?
Would you like to do them alone or with others
your age? Tell me more about that.

Clinician Notes:

6. Rank the following activities in order of preference:
[based off of youth’s interests/age/ability]

A) An act which is solitary (e.g., reading, TV)

B) An act which involves others indirectly (e.g., online

video game partner or chat)

C) An act with in-person interaction

How did you decide which activities seemed most
interesting to you?
Clinician Notes:

7. Do you like chatting with other kids your age?
Why? Do you like having a conversation with
other kids your age, even if it is about things you’re
not too interested in?

Clinician Notes:

*None at all

* A little
*Shows little preference for
social interaction

*A moderate amount

*Shows some preference for
social interaction

*A lot
*Shows clear preference for
social interaction

*None at all

* A little
*Shows little preference for
social interaction

*A moderate amount

*Shows some preference for
social interaction

*A lot

*Shows clear preference for
social interaction

*None at all

* A little
*Shows little preference for
social interaction

*A moderate amount

*Shows some preference for
social interaction

*A lot

*Shows clear preference for
social interaction
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8. Would you like to spend more time with other kids,
if given the opportunity? Why?
Clinician Notes:

9. Would you like more or new friends? Why?
Clinician Notes:

10. Would you like to spend more time with your
current friends or peers? Would you like to become
closer to any kids you know?

Clinician Notes:

*None at all

* A little
*Shows little preference for
social interaction

*A moderate amount

*Shows some preference for
social interaction

*A lot
*Shows clear preference for
social interaction

*None at all

* A little
*Shows little preference for
social interaction

*A moderate amount

*Shows some preference for
social interaction

*A lot

*Shows clear preference for
social interaction

*None at all

* A little
*Shows little preference for
social interaction

*A moderate amount

*Shows some preference for
social interaction

*A lot

*Shows clear preference for
social interaction
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11. Do you have someone who is not a family member
that you can trust with your secrets? Do you have a
friend that you are really close to?

[Optional Probes: What makes them different from

your other friends?]

Clinician Notes:

12. What makes someone “cool”? Do you do anything
to make yourself seem “cool” from time to time?
[Optional Probes: Stand out in a crowd, get noticed]

Clinician Notes:

13. If you saw someone who appeared friendly, would
you like to get to know them? What makes
someone appear friendly or approachable?
Clinician Notes:

*None at all

* A little

*Shows little effort/desire to
understand other people

*A moderate amount

*Shows some effort/desire to
understand other people

*A lot

*Shows a lot of effort/desire to
understand other people

*None at all

* A little

*Shows little effort/desire to
understand other people

*A moderate amount

*Shows some effort/desire to
understand other people

*A lot

*Shows a lot of effort/desire to
understand other people

*None at all

* A little

*Shows little effort/desire to
understand other people

*A moderate amount

*Shows some effort/desire to
understand other people

*A lot

Shows a lot of effort/desire to
understand other people
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Part 1: Social Wanting

PART 2

1. Do you ever share or compromise with people
outside of your family when you really don’t have
to? Are there ever times when sharing is difficult?
Tell me more about that.

Clinician Notes:

*None at all

* A little h
* Shows little social behavioral
engagement )

*A moderate amount
* Shows some social behavioral
engagement )

*A lot

*Shows a lot of social behavioral
engagement

*None at all

2. Do you spend time with other kids? Why? What do
you like to do together?
Clinician Notes:

* A little h
* Shows little social behavioral
engagement )

*A moderate amount
* Shows some social behavioral
engagement )

*A lot

*Shows a lot of social behavioral
engagement
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3. What do you do during free or unstructured times
during the school-day (e.qg., recess, waiting for the
bell for start of classes)? Do you like doing

at [recess]? Have you ever tried
doing something else at [recess]? What was that
like?

[Optional Probes: Any unstructured social time not at

home]

Clinician Notes:

4. Do you do things to fit in? Do you do things to get
kids to like or notice you (clinician inquire about
types of clothes, social media use, slang, trends in
media, afterschool activities)?

[Optional Probes: Facebook requests, giving

compliments, being friendly]

Clinician Notes:

*None at all

* A little h
* Shows little social behavioral
engagement

*A moderate amount

* Shows some social behavioral
engagement

*A lot

*Shows a lot of social behavioral
engagement

*None at all

* A little

*Shows little effort/desire to
conform to social norms

*A moderate amount

*Shows some effort/desire to
conform to social norms

*A lot

Shows a lot of effort/desire to
conform to social norms
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5. Do you sit with other kids at lunch at school?
Clinician: If child is homeschooled inquire about
public cafeteria, family gathering with peers the
same age, etc. Tell me more about that.

Clinician Notes:

6. Tell me about your friends. What do you like to do
with your friends?
Clinician Notes:

7. Do you ever adjust your behavior to fit in with the
other kids? What types of things do you do to not
stand out in a bad way?

[Optional Probes: Do you ever stop doing something
specifically because other kids did not like it?]
Clinician Notes:

*None at all

* A little h
* Shows little social behavioral
engagement )

*A moderate amount
* Shows some social behavioral
engagement )

*A lot

*Shows a lot of social behavioral
engagement

*None at all

* A little h
* Shows little social behavioral
engagement )

*A moderate amount
* Shows some social behavioral
engagement )

*A lot

*Shows a lot of social behavioral
engagement

*None at all

* A little

*Shows little effort/desire to
conform to social norms .

*A moderate amount

*Shows some effort/desire to
conform to social norms )

€€ <& ek

*A lot

*Shows a lot of effort/desire to
conform to social norms
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8. Are you involved in any clubs, sports, or activities
outside of school? Why do you participate in these
activities? Are other people involved in them as
well?

[Optional Probes: If youth is involved in extracurricular

activities: Would you participate in these activities if

your parent did not make you, or encourage you to
participate?]

Clinician Notes:

9. Tell me about your use of social media.

[Optional Probes: Do you interact with people online
(e.g., video game online multiplayer, chat rooms,
instant messaging, Facebook, Twitter, and Instagram)?
Can you give me some examples of ways that you
interact with people online? Have you met in-person
some of the people you communicate with? If not,
have you ever tried to set up a meeting when them? Do
you have a preference for online or in-person social
interactions?]

Clinician Notes:

*None at all

* A little h
* Shows little social behavioral
engagement )

"

*A moderate amount
* Shows some social behavioral
engagement

*A lot
*Shows a lot of social behavioral
engagement

*None at all

* A little h
* Shows little social behavioral
engagement )

"

*A moderate amount
* Shows some social behavioral
engagement

*A lot
*Shows a lot of social behavioral
engagement
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10. If a group of kids are doing something you’re
interested in, would you want to be included?
Why? Give me some reasons why you choose to
approach or avoid groups of other kids.

Clinician Notes:

*None at all

* A little h
* Shows little social behavioral
engagement )

*A moderate amount
* Shows some social behavioral
engagement

*A lot
*Shows a lot of social behavioral
engagement

PART 2: Social Behaviors

PART 3: Acceptability of Interview Format
1. To what degree was the format of the interview acceptable to you? This includes the

time commitment, appropriateness of question content, and method of delivery?

1 2 3 4 5
not moderately YEry
acceptable acceptable acceptable

2. What are some things you liked and disliked about the interview?
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OVERALL:

Physical and behavioral observations (e.g., appearance, attitude, mood, eye-contact,
psychomotor activity) for both the child and caregiver participants:

Participation

| | 3 4 | | | | |
Child Equal Parent
Participation Participation Participation
Agreement
1 2 3 4 5 6 7 8 9
Youth reports much more Nearly complete Parent reports much more
social motivation than parent Agreement social motivation than youth
Total Score
Part 1: Social Wanting Score + Part 2: Social Behavior Score =
Total Score__
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