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Abstract

Autistic social challenges have long been assumed to arise from a lack of social knowledge

(“not knowing what to do”), which has undergirded theory and practice in assessment, treatment,
and education. However, emerging evidence suggests these differences may be better accounted
for by difficulties with social performance (*doing what they may know”). This distinction

has important implications for research, practice, policy, and community support of autistic
people. This review examines the theoretical and clinical implications and empirical status of

the knowledge-performance distinction in autism. Current evidence suggests that social knowledge
deficits are neither definitional nor reliably related to outcomes in autism. Prioritizing social
knowledge, then, may produce unanticipated, problematic consequences in terms of accuracy of
assessment, intervention effectiveness, and promotion of stigma. It may also yield unrealistic
expectations around the value of knowledge for autistic people and their families, yielding
important ethical considerations. Conversely, recent evidence highlights performance-related
factors as being especially promising for better modeling and addressing social challenges in
autism. Prioritizing performance, then, may offer new directions for assessment, substantially
different intervention opportunities, and novel methods of inclusion and affirmation. This review
touches upon each of these domains and implications, integrates these developments with broader
models of social competence in youth, and provides direction for future research and practice
regarding social competence in autism.

Social challenges are one of the core features of autism (R. P. Hobson, 2014) and have been
central to intervention and treatment efforts. However, there has been varied understanding
of the mechanisms driving social difficulties, which are evident in the mixed efficacy of
many of these intervention efforts (Gates et al., 2017; Wolstencroft et al., 2018). In both

lay theory and intervention work, the assumption has historically been that autistic people
“do not know what to do” in social situations — or that these social challenges arise from
deficits in acquiring social knowledge, or the ability to acquire, retain, and understand social
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norms and rules (Gresham et al., 2010). This assumption has informed the treatment of
autistic youth, which has focused on teaching social “skills” via primarily didactic means
(Bishop-Fitzpatrick et al., 2017; Lerner & White, 2015). However, recent work has begun to
question the weight of social knowledge difficulties in autism, suggesting difficulties also lie
in, and may be better explained by, the performance of such skills — or that autistic people
have difficulties enacting already known or acquired skills in social situations (Gates et al.,
2022; Guivarch et al., 2017; Keifer et al., 2020; Lerner & Mikami, 2012; Mendelson et al.,
2016).

Gresham (1997) provided a social learning taxonomy to explain why some children
struggle to engage in reciprocal social behavior. This framework distinguishes between
social acquisition deficits (referred to here and elsewhere as social knowledge deficits),
in which children lack knowledge of the social behaviors they should perform, and socia/
performance deficits, in which children know the social behaviors that can or “should”
be performed yet have trouble doing so. Thus, while Gresham (1997) considered both
knowledge and performance to be necessary for competent social functioning in broader
social functioning, research has only recently begun to understand the impact of social
performance deficits, and the extent of the division between social knowledge and social
performance skills, in autistic social difficulties (Gates et al., 2022; Lerner et al., 2014;
Matson et al., 2007).

Understanding whether an autistic individual’s social difficulties are more attributable to
social knowledge or social performance deficits has direct implications for the etiology of
such difficulties and provides direction for therapeutic content (e.g., increasing absent social
information necessary for interaction versus determining factors that prevent the enactment
of the already known behavior). If a person does not possess reliable social knowledge
deficits (i.e., they already know what to do), then delivery of social knowledge-oriented
interventions may be inappropriate and potentially ineffective (Nixon, 2001). Thus, better
understanding the gap in social knowledge and social performance is an essential step in
the advancement of understanding of autism, creating more effective social supports, and
improving outcomes related to social skills challenges, such as high rates of loneliness and
reduced social connection (Deckers et al., 2017; Kasari & Sterling, 2013), which is aligned
with needs of both research and autistic communities (Bottema-Beutel et al., 2016).

This paper outlines the conceptual and theoretical foundations of this gap, the shift from
focusing on knowledge difficulties to performance difficulties in the field, as well as
implications for conceptualization, measurement, and treatment of social interventions.
It also examines how this shift away from addressing knowledge deficits and toward
performance-based interventions does (and does not) align with the emerging focus on
neurodiversity in autism interventions and provides directions for future research in this
regard.
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Social Knowledge Deficits as Definitional

Historical Assumptions

Throughout much of the history of autism research, it has been assumed that social
challenges either amounted to or derived from social knowledge deficits, or difficulty
acquiring information on rules and norms and constructing social schemas. This long-
standing assumption has influenced the trajectory of theories about social challenges in
autism, given rise to the most common lay theories of the condition, and undergirded many
interventions.

Knowledge as a Long-Presumed Foundation—Considerable research has attempted
to explain social difficulties in autism. Many have converged around the notion that autistic
people do not readily develop the requisite understanding about social skills, which results
in them being unable to engage in interactions - so-called social knowledge deficits. These
presumptions around skill acquisition deficits have been present from autism’s earliest
conception, such as Kanner (1943) suggesting that children “fail... to develop” social
awareness. Later work continued to implicate these difficulties, such as work focusing

on the ability for autistic people to conceptualize non-autistic rules and social schemas

and store memory of social skill information (Bishop-Fitzpatrick et al., 2017), lack of
knowledge of implicit social rules (Travis et al., 2001), difficulties with perspective taking
(ability to understand the thoughts, feelings and emotions of others or “theory of mind;”
Baron-Cohen, 1989), and deficits in the ability to identify and understand the expression
of emotions (emation recognition; Lozier et al., 2014). Findings that autistic individuals
tend to be especially systematic (i.e. rules-bound) in their cognitive processes (Baron-Cohen
& Belmonte, 2005; Qian & Lipkin, 2011), especially with reference to social information
(Hoyt et al., 2006; Krasny et al., 2003; Laugeson et al., 2009), added to this presumption
that lack of knowledge of specific social rules lead to reduced enactment of social
behavior, which has persisted despite substantial work showing autistic children do appear
to possess greater social knowledge than would be expected if their deficits were purely
knowledge-based (Happé, 1995; Laugeson et al., 2009; Rump et al., 2009). Indeed, it has
been suggested that autistic children may possess “latent social skills” that are suppressed
by differences in processing of social and emotional information (Andari et al., 2010;
Mendelson et al., 2016), suggesting the presence of a performance deficit. Nonetheless,

the question of whether social deficits in autistic individuals are primarily knowledge- or
performance-based has rarely been tested directly (Gates et al., 2022).

Lay Theories—In schools, family groups, community publications, etc., it is considered
virtually de factoto say that children with autism “do not know what to do” socially
(Bottema-Beutel et al., 2018). For example, if you ask a clinician or teacher in the field,
“Why is this child unable to make friends with their classmates?” many will respond
with, “They don’t know what to do or how to do so.” While in some instances requisite
knowledge may be required, this lack of knowing is often not the case. Table 1 illustrates
several examples extrapolated from clinical experience that underscore the limitations of
relying on social knowledge and the pitfalls of focusing solely on these deficits when
supporting social interaction in autistic people.
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Each of the Table 1 scenarios demonstrate pitfalls of knowledge-based ways of approaching
autistic social difficulties and, as a result, how many existing social skill interventions are
conceptualized. These approaches follow the metaphor of attempting to program a social
computer with all the rules necessary to mimic neurotypical human social behavior. While
this can yield a simulacrum of social interaction, it also hits upon three problems. First, a
computer has far more capacity to quickly recall and implement specific responses when
specific situations arise - this type of “if-then” contingency is at the heart of computer
programming. Second, even if we could teach people to learn and respond in such an
“if-then” intentional fashion, both humans and computers would immediately run into issues
of scale and complexity. That is, while systems have long been able to mimic (and even
exceed) human behavior in structured games like chess, human social interaction (especially
live interaction, with context and nonverbal behaviors and pragmatics) is exponentially more
complex than chess - so even the most powerful computers (let alone people) would hit an
implementation limit. Finally, it bears stating that the goal is notto teach autistic people to
mimic neurotypical interaction but instead to give individuals the capacity and opportunity
to have rich, rewarding social interactions that work for them, ideally on their own terms.
For these reasons, the “moral” is that such a programmatic approach may be fundamentally
mismatched to its goals.

While increasing social knowledge provides an anchor for individuals to navigate
interactions, successful (i.e., neurotypical) social performance requires flexibility of social
knowledge components as well as other social skills like social creativity, prediction, and
information processing.

Conceptual Model of Social Competence—Conceptually parsing social competence
difficulties into social knowledge and social performance is necessary when assessing social
competence in youth (Gresham, 1981, 1997, 2016; Gresham et al., 2010) and these elements
underlie many models of social competence. Perhaps the most widely known model, social
information processing (Crick & Dodge, 1994), offers a sequence of processing steps
necessary to generate appropriate social responses and arrive at adequate social interaction.
The model highlights the importance of social knowledge in social competence which
includes factors such as social schemas, knowledge of rules and social norms, and memory
storage (Crick & Dodge, 1994; see Figure 1). Similarly, this whole system defines the
necessary and sufficient conditions for performance, where social knowledge interacts with
a series of steps, or performance-related factors, which operate to interact constantly with a
social knowledge “database”, resulting in behavioral enactment. Both social knowledge and
social performance skills are present to form social competence, yet this framework centers
social knowledge as important, but not sufficient, for social functioning. This model has
been formative in the modern development of social competence frameworks and provides
a foundation for current conceptualizations of social functioning in autism, underscoring the
complex, but distinct, interaction between social knowledge and social performance, and
how these processes may differ in autistic people and lead to social challenges.
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Knowledge-based Intervention

Intervention efforts have usually focused on increasing social knowledge. Many have
focused on skills such as following manners or “appropriate” speech (e.g., “please,” “thank
you,” “proper” greetings, how to engage in spontaneous conversation), eye-contact, and
“appropriate” verbal and non-verbal communication (Matson et al., 2007). The routine and
didactic teaching of these skills are present across several manualized interventions and lay
understanding of social skills instruction. For example, some interventions explicitly target
social knowledge and evaluate the effectiveness of the intervention via the direct assessment
of an increase in such knowledge (Zheng et al., 2021). However, as interventions have been
critically evaluated and scrutinized, it has become increasingly clear that these efforts to
increase social knowledge result in little gain in generalized social competence. In fact,
several recent systematic reviews (Reichow et al., 2012) and meta-analyses (Gates et al.,
2017; Wolstencroft et al., 2018) show modest gains in social competency as a result of social
skills interventions, with further analyses showing that a majority of these gains are a result
of gains in social knowledge, while measures and raters that assess the generalization and
performance of skills — particularly in novel settings — show much less improvement in
social functioning (Gates et al., 2017).

What kind of social knowledge has been implicated in autism?—Given the
longstanding presumptions of the centrality of social knowledge deficits in autism, one must
contend with a fundamental question: what kind of social knowledge is intended? There has
been debate in the literature regarding the content of skills that constitute social knowledge;
for instance, knowledge of others’ perspectives or emotions and knowledge of conventions
of etiquette have often been included (Gresham, 1981). However, there are several putative
types of social knowledge, each with specific implications for how they could play out in
autism, which are described in Table 2.

The class of knowledge that has achieved the greatest consensus as constituting domain-
general social knowledge (and, thereby, the one that has been considered requisite for
social skill acquisition) is propositional knowledge based on the explicit understanding

of factual information about social skills (Bye & Jussim, 1993). Many have focused

on these deficits as stemming from challenges in recognizing and identifying social

and emotional cues in other people (Kasari & Patterson, 2012) and differences in social-
emotional understanding (Bauminger, 2002), and as a result, theories have largely focused
on propositional knowledge (i.e., factual knowing of what to do in social situations) in these
difficulties. Though considered less than propositional knowledge, theories of difficulties
with procedural and situational knowledge are also targeted through strategies such as
modeling and role-playing, which attempt to /ncrease knowledge of “how” to engage in
social skills (Mesibov, 1984; Parsons & Mitchell, 2002). However, many with already
acquired propositional social knowledge continue to struggle in the performance of these
skills during social interactions.

Explicit propositional knowledge is not identical to, or even necessarily involved in,
acquisition of social skills (that is, knowing ‘about’ a social skill, or even being able to
describe a social behavior, is not the same as doing it, even at all). In fact, ample literature
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indicates propositional knowledge is, at best, modestly related to social development,
including among those with autism (Klin et al., 2003). For example, if one has acquired

the skill of “ending disagreements calmly,” it is of course the case that a child need not

be able to describe the specific behaviors involved in doing so — such behaviors are so
numerous, complex, and context-dependent that describing a specific one may be close to
meaningless. However, the same child almost certainly now knows (either by descriptive
reflection, strategic planning, knowledge of cues, or otherwise) something about what is
involved (i.e., propositionally; what is involved in disagreements that end calmly), how and
when (procedurally; i.e., the actions/words to be said; at what point in a disagreement it may
be ended calmly), where (situationally; i.e., in what contexts they can end disagreements
calmly), and with whom they may do so. Thus, at least one of these forms of knowledge is
implicated when a child has acquired such a skill. Further, this also indicates said knowledge
may be absent if one cannot perform this skill at a// (i.e., never engages in the skill) — that is,
if a child does not ever end disagreements calmly, it is clear there is something they do not
know about doing so (e.g., what is involved; when to try; with whom to try; how to try).

However, being able to engage in a social skill at least some of the time does necessarily
require that some fevel of knowledge (be it propositional, procedural, or situational) must be
present, and such knowledge mustbe absent if one cannot or does not everengage in said
skill. From a practical and intervention standpoint, the vast majority of existing social skill
interventions focus on teaching propositional social knowledge as a core element (Gates et
al., 2017), and many conceptions of ASD posit a lack of social knowledge as a cardinal
feature (Keifer et al., 2020), far more frequently than they consider social performance. This
is, in part, because knowledge is treated as necessary for social skill enactment.

Given that social knowledge involves much more beyond propositional knowledge, it is clear
that at least some social knowledge is necessary, though not sufficient, for skill engagement
— but not vice versa. For instance, if a child who has never roller skated (i.e., has not
acquired any knowledge about the skill) wishes to do so, reading about roller skating (i.e.,
they have propositional knowledge of the skill) will not necessarily change their skating
behavior. However, once they have learned to roller skate at least some of the time (i.e., they
have procedural knowledge of the skill), by the above rationale, they also how have some
knowledge of roller-skating (e.g., they can describe and/or demonstrate successful skating),
even if this acquired knowledge is not enough to skate on its own consistently.

Current empirical status of social knowledge in autism

Existing research has attempted to elucidate empirical evidence for reduced or impaired
social knowledge in autism. The theory of social knowledge as central to autistic social
functioning rests on two assumptions: 1) if social knowledge deficits are the central problem
of social difficulties in autism, then, on average, in whatever ways social knowledge is
measured, autistic individuals will demonstrate more social knowledge deficits than their
non-autistic peers; and 2) if social knowledge matters, higher scores of social knowledge
measures should relate to higher instances of actually doing social skills (i.e., “better” social
outcomes). However, the empirical status around social knowledge is inconclusive.
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Comparison of Autistic and Non-Autistic Youth—Early research exploring autism
quickly concluded that a dearth of knowledge explained differences in social interaction

as compared to non-autistic people, forming the bedrock of the assumption that social
knowledge deficit is definitional to autism. For example, early studies investigating
differences in theory of mind quickly informed foundational theories of social differences.
Results underscored differences in autistic and non-autistic youth on theory of mind tasks,
including comparisons to neurotypical and Down’s Syndrome cases (Baron-Cohen et al.,
1985), leading researchers to conclude that autistic people had unique challenges in social
and communicative functioning, specifically at understanding the thoughts, intentions, goals,
and emotions than non-autistic people. Other work investigated differences in emation
recognition scores between autistic and non-autistic youth, concluding that autistic children
had inadequate understanding of complex emotions and did not know how to recognize
emotions (Harms et al., 2010). Findings such as these led to assumptions that autistic
children required direct instruction in order to expand emotional repertoires (Bauminger,
2002; Howlin, 1999) and understand and process social norms and rules (Attwood, 2000;
Kunce & Mesibov, 1998).

Despite these seemingly consistent early findings, later work failed to corroborate them.
More recent studies investigating more direct comparisons of social knowledge between
autistic and non-autistic youth do not show evidence of consistent, systematic differences

in social knowledge (i.e., similar levels of measured knowledge as neurotypical samples),
but do demonstrate variability of social knowledge in autistic samples (Freden et al., n.d.;
Gates et al., 2022; Lerner, 2013; Marro et al., 2019). More methodologically precise

studies with larger participant samples have demonstrated heterogeneity within autism
samples, demonstrating little to no differences in theory of mind scores between autistic and
neurotypical populations (Scheeren et al., 2013). Better characterization of populations, like
controlling for factors like generativity, 1Q, verbal ability, and attention, appear to explain
differences more accurately in theory of mind, above and beyond autism (Baker & Myles,
2003; Green et al., 2020; Livingston & Happé, 2017). Advancements in methodologies,
such as artificial intelligence and machine learning, show important insight into facial
emotion recognition in autistic people, suggesting that knowledge of emotion is accurately
encoded in neural signals, but difficulties emerge when decoding or deploying facial
emotion information within the neural signal (i.e., a performance-based difficulty; Torres

et al., 2022). And investigations of more precise questions related to direct social knowledge
have highlighted that autistic and non-autistic youth do not appear to differ on measures

of social knowledge but do significantly differ on parent-reported social performance

and observed social performance (Freden et al., n.d.). Exploration of social profiles in
autistic and non-autistic youth demonstrate that autistic youth do appear to have more

of knowledge and performance deficits, and less skill strengths, than non-autistic youth;
however, group-specific analyses show knowledge deficits as the /east prevalent aspect of
autistic social profiles, while performance deficits are the most prevalent aspect (Gates et al.,
2022). Importantly, this pattern of social profile that autistic people demonstrate (i.e., high
performance deficits and lower acquisition deficits), mirror the pattern seen in non-autistic
youth — a pattern that has long been highlighted in work in these populations (Gresham,
1981).
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While early work appeared to show a unique and defining quality of social knowledge
deficits in autism, as work has improved in this area, evidence of group differences in these
areas between autistic and non-autistic groups is less definitive. In fact, emerging evidence
suggests that autistic challenges may be more defined by youth who know what to do, but
don’t reliably perform these skills.

Correlations of Knowledge with Social Outcomes—For years, it has also been
assumed that better social knowledge should relate to better social functioning, as
demonstrated by intervention efforts to directly increase social knowledge (Laugeson et

al., 2012). Studies have shown a relationship between reduced social knowledge and
negative outcomes, such as increased instances of bullying and difficulties managing
friendships (Mendelson et al., 2016). However, work in this area has not as clearly
demonstrated a link between more social knowledge and meaningful social outcomes for
autistic individuals. Research has shown that higher social knowledge scores are actually
notassociated with improved outcomes and that engagement in treatments promoting
rules-based social knowledge may inadvertently inhibit authenticity of interaction (Bottema-
Beutel et al., 2018). Other studies directly investigating the impact of implicit (i.e.,
unconscious integration of social information) and explicit (i.e., effortful acquisition of
social information) social cognition factors on social competence in autistic youth find that
while both types of factors are implicated in social challenges, explicit, conscious integration
of social knowledge in autistic interactions do not adequately explain challenges in social
interaction (Keifer et al., 2020). Work has also suggested that social knowledge is not
related to autism diagnostic status (Freden et al., n.d.) nor ADOS-2 scores (Gates et al.,
2022; Lerner & Girard, 2018). Further, work utilizing more direct measurement of social
knowledge and enacted social behavior found no relationship between social knowledge and
observed or parent-reported social performance (Freden et al., n.d.).

What have we learned about social knowledge in Autism?—Contrary to lay
understanding and long-standing assumptions, social knowledge deficits do not appear to
categorically define autism. While reduced compared to their non-autistic peers among

a subset of individuals, many autistic individuals do have intact explicit propositional
knowledge about social skills. As methodologies have refined, many of the findings that
have supported the theories around reduced social knowledge shrink significantly and
sometimes disappear. Lastly, work has shown that knowing about social skills does not
reliably correlate with meaningful outcomes.

Social Performance: an Offramp from Knowledge

Social performance difficulties arise when an individual is unable to engage in a social skill
reliably and consistently despite (or regardless of) having the requisite knowledge to do

so (Gates et al., 2022; Gresham, 1981). These types of challenges are distinct from social
knowledge deficits, as a person may already have the requisite knowledge about the skill (be
it propositional, procedural, situational), but still not engage in it.

A number of theoretical models of autistic social functioning have posited the centrality
of performance challenges (Gates et al., 2022; Greenspan & Wieder, 1998; Gutstein et al.,
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2007; Lerner et al., 2014; Lerner & Levine, 2007; Mendelson et al., 2016). Rather, an array
of factors common to autism may play an equally important (if not more important) role

in predicting social difficulties. For instance, in ADHD populations, impulsivity (De Boo
& Prins, 2007) and working memory difficulties (Kofler et al., 2011) have been shown to
represent social performance-related factors. For autistic youth, three common factors across
many non-knowledge-based models of social difficulties include differences in prediction
(Cannon et al., 2021), social creativity (R. P. Hobson et al., 2009), and social information
processing (Lerner, White, et al., 2012; McPartland et al., 2011; McPartland & Pelphrey,
2012; Mendelson et al., 2016; Rump et al., 2009). As these factors exist independently

of social knowledge but may still directly affect an individual’s ability to perform known
social skills (Gresham, 1997; Nixon, 2001), they may be considered to represent social
performance difficulties.

Crucially, these performance-related factors would not be improved via increasing social
knowledge alone and the limitations of the impact of knowledge on outcomes are neither
novel to autism nor limited to the social domain. A substantial body of work in non-autistic
populations reveals limits of knowledge on skilled performance in areas such as sports,
music, games, and science, showing that, while knowledge (and working-memory capacity)
is also reflected in high-levels of skills in these areas, the utilization of deliberate practice
methods (i.e., practice in the performance of activities and skills designed to increase
competence in a given area) is necessary to achieve a high skill level (Hambrick & Meinz,
2011). Thus, performance-related factors are often more important than knowledge to
achieve skilled outcomes.

What are Social Performance-Related Factors?

While there are numerous putative performance-related factors, herein we highlight three.
One such factor is social creativity, defined as the application of collective imagination to
solving a problem (Fischer et al., 2005; Mouchiroud & Bernoussi, 2008) and the use of
original solutions to solve a social problem (Mouchiroud & Bernoussi, 2008; Mouchiroud
& Lubart, 2002). Social creativity has been cited as a core underlying feature of autism
(Gutstein et al., 2007; Herbert & others, 2005; Rapin, 2002). Flexibly responding to
social situations requires the ability to engage in a social environment adaptively and
creatively without the use of predefined, prescribed behaviors (i.e., engage a peer fluidly and
successfully; Koenig et al., 2009). Crucially, social creativity, so defined, has been shown
to be associated with measures of social competence and peer acceptance (Mouchiroud &
Bernoussi, 2008).

Prediction (or predictive learning impairment) is another performance-related factor
associated with autism (Sinha et al., 2014). Recent work has highlighted that many autistic
traits may be explained by differences in underlying predictive processes, making the world
appear less structured and more difficult to navigate (Gomot & Wicker, 2012; Van de
Cruys et al., 2014). Autistic individuals may have difficulty with the processes that occur in
response to antecedent events and involve the activation of learned associations between
antecedents and consequence (Sapey-Triomphe et al., 2022). This includes individuals
assessing the probability of certain events occurring within this time to anticipate how
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the situation/interaction might go and what potential responses will be required (Cannon
et al., 2021). If autistic people have difficulties with prediction and predictive learning
impairments, this can impact the ability for one to predict what may happen in social
situations and could be contributing to social skill difficulty. Importantly, this type of
difficulty, one in which it is difficult for an autistic person to predict or anticipate social
environments, cannot be “taught” via social knowledge strategies.

Social information processing speed (S/PS), or the processing of social stimuli like faces,
has also been cited as a unique and key area of challenge for autistic individuals (Mendelson
etal., 2016; Rump et al., 2009). Such processing underlies the ability to rapidly discriminate
increasingly subtle emotions, an ability which typically develops at a consistent pace
throughout childhood and early adolescence (McKone et al., 2007). Slower SIPS may lead
autistic individuals to fail to “catch” social information when it happens (McPartland et al.,
2011), leaving autistic individuals a fraction of a second behind in peer interactions and
impact the development and maintenance of social relationships (Mendelson et al., 2016).
This may lead them to struggle to keep up in fluid peer settings, leading to downstream
effects on prosocial behavior, encoding of social information, and perspective-taking. There
is abundant evidence that points to SIPS in autism.

Current Empirical Status of Social Performance in Autism

Emerging research has begun to investigate the impact of performance-related difficulties

on social competence in autistic individuals. Similar to social knowledge deficits, the theory
of social performance deficits should rest on two assumptions: 1) if social performance
deficits are most central to social difficulties in autism, then, on average, in whatever ways
social performance is measured, autistic individuals will demonstrate more deficits than their
non-autistic peers; and 2) if social performance matters, higher scores of social performance
measures should relate to higher instances of actually doing social skills (i.e., “better” social
outcomes).

Comparisons of Social Performance to Non-Autistic Youth

Comparisons to non-autistic youth have yielded important empirical evidence for
performance-related differences in autistic youth. As mentioned, direct measurement of
social profiles have shown that social performance deficits are the most prevalent aspect
of autistic social functioning, being both twice as large as non-autistic youth and more
prevalent within-autistic profiles than both knowledge deficits and social skills strengths
(Gates et al., 2017). Further, specific between-group findings have underscored that there
is a unique difference in several specific performance factors, such as social creativity,
prediction, and SIPS.

Social Creativity.—Research surrounding differences in social creativity between autistic
and non-autistic youth have produced variable results. For example, Lerner & Girard (2018)
found that the range of socially creative responses to social problems and situations does not
differ much from non-autistic youth, while J. A. Hobson et al., (2013) found autistic youth
demonstrate less socially creative play than non-autistic youth.
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Prediction.—Comparisons to non-autistic youth have suggested specific differences in
prediction abilities, which were reviewed in a recent review assessing the empirical evidence
of prediction impairment in autism that suggested specific differences in prediction in
autistic individuals (Cannon et al., 2021). Studies showed autistic adults have more difficulty
predicting events occurring in social situations than non-autistic individuals (Amoruso et

al., 2019; Chambon et al., 2017). Functional imaging studies have found differences in
differences in prediction related to rewards (Balsters et al., 2017) and repetition suppression
(i.e., neural activation in response to repeatedly presented stimuli) to faces (Ewbank et al.,
2017; Kolesnik et al., 2019). EEG studies have noted that, while autistic adults do integrate
vocal stimuli to anticipate meaning similar to non-autistic adults, this process is slower in
the autistic group than the non-autistic group (Barzy et al., 2020). However, Cannon and
colleagues (2022) underscore the importance of further investigating prediction in autism to
better understand the impact on social interaction.

SIPS.—Studies investigating SIPS underscore a number of differences between autistic
and non-autistic youth. Social information processing, as measured by both behavioral

(Bal et al., 2010; Rump et al., 2009) and electrophysiological measures (Kang et al.,

2018; McPartland et al., 2011; McPartland & Pelphrey, 2012), appear uniquely slower than
non-autistic youth. When shown visual stimuli of faces varying in emotional expressions,
emotion recognition has been shown to be slower in autistic youth compared to non-autistic
youth (Georgopoulos et al., 2022). The N170 is an event-related potential (ERP) component
whose latency is thought to index speed of automatic, obligatory (i.e. prior to voluntary or
effortful) processing (but not subsequent cognitive, more prefrontal evaluation) of configural
information (Bentin et al., 1996) in faces, be modulated by emotional information (Blau

et al., 2007), and respond increasingly quickly through development in childhood (Batty

& Taylor, 2006). This component, however, also consistently exhibits a temporally delayed
response to social and emotional information in autistic individuals across the lifespan
(Batty et al., 2011; Dawson et al., 2002, 2004, 2005; McPartland et al., 2011; McPartland

& Pelphrey, 2012; O’Connor et al., 2007; Webb et al., 2006). Notably, this delay does not
appear to index generally slowed information processing, evincing a processing challenge
unique to social information.

Correlations of Performance with Outcomes

Studies have also begun to examine the relationship between social performance-related
factors and social outcomes.

Social Creativity.—In non-autistic youth, social creativity has been shown to be
associated with greater social competence as well as positive sociometric rating (i.e.,
popularity; Mouchiroud & Bernoussi, 2008). Likewise, difficulties with social creativity
may contribute to more general social performance difficulties observed in autism (R. P.
Hobson et al., 2009). For example, higher social creativity scores in autistic youth have
been associated with more prosocial interaction (Lerner, 2013; Lerner & Girard, 2018).
Conversely, poorer social creativity has been associated with not only greater clinician-rated
ASD symptom severity but also more parent-reported social communication and interaction
difficulties (Keifer et al., 2020; Lerner & Girard, 2018). This emerging literature shows
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promise in helping to elucidate social challenges, but more research is needed to better
understand the impact of social creativity on outcomes.

Prediction.—Research has begun to examine the link between difficulties with prediction
and outcomes. Sinha and colleagues (2014) noted the relationship between predictive
impairment to increased novelty of the environment and resulting difficulties recalling

and integrating past experiences to inform social behavior. Further, the study noted that
predictive impairment is related to differences in reactions to humor, which requires a
deviation from what is predicted in a social context to be received. They also noted the
relationship between prediction difficulties and motor and body control movements, all of
which may impede the performance of prosocial behavior. Overall, the research on the
impact of predictive impairment on social outcomes is more limited, however, the emerging
studies reviewed show promise in explaining difficulties in social performance.

SIPS.—SIPS has been shown to be related to several social outcomes. Impaired processing
speed has been associated with higher scores on both the ADOS communication and
reciprocal social interaction scales (Haigh et al., 2018). Other work in large samples has
found slower SIPS to be correlated with autism symptoms and communication abilities
(Wehb et al., 2023), and other measures of social cognition (Lerner et al., 2013). Longer
latencies of the ERP components N170 and N100 to facial and vocal stimuli, respectively,
have been shown to be related to more socially ambiguous peer interaction behaviors in
autistic youth (Keifer et al., 2020).

Emerging theory and research demonstrate that continued investigation of factors that
impede social interaction beyond social knowledge can better inform understanding of
autistic social functioning and how best to support individuals in research and practice.

Importance of delineation of social knowledge and performance mechanisms in research

and practice

Critically, addressing the questions of how best to conceptualize research on social
functioning and how best to support social development in practice will require ensuring
that the theory and research of the mechanisms sustaining social deficits is both accurate and
consonant with chosen intervention strategies. Currently, intervention strategies consonant
with social knowledge deficits focus on directly teaching social knowledge by didactically
providing information on appropriate actions (e.g., when to make eye contact, how to initiate
a conversation), while intervention strategies consonant with social performance deficits
focus on providing a context in which socially skilled behaviors may be effectively enacted
by mitigating those factors that prevent an individual from such enactment.

Notably, both social knowledge- and social performance-training interventions for autistic
youth may employ reinforcement of skilled social behavior. While social knowledge
programs may encourage the performance of skills through modeling, role-play, and other
means, these would not be considered performance-based strategies, as these interventions
do so after specifying (nomothetic) target behaviors, and practice the employment of

such specific skills (e.g., role-play of specific conversational skills). In contrast, social
performance interventions specifically target features such as reduced social creativity
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(Mouchiroud & Bernoussi, 2008) and slowed S/PS (Mendelson et al., 2016) that may be
blocking expression of already known behavior. These interventions do so using activities
that may (ideographically) lead participants to engage, without prompting (i.e., rapidly,
spontaneously, and creatively), in social behaviors they find to be reinforcing or successful,
and to obtain greater naturalistic social reinforcement (through peers).

In practice, these factors of knowledge and performance differ by population, leading to
differences in whether a given strategy constitutes knowledge- or performance-training,
highlighting the importance of characterizing knowledge and performance in autism. For
instance, among ADHD youth, didactic lessons on appropriate social behaviors on a
playgroup constitute knowledge-training. However, providing reminders of those social
behaviors prior to recess offers a context that mitigates their performance-related challenges
related to working memory (Kofler et al., 2011), thus acting performance-training modules.
Conversely, autistic youth are much less likely to experience such working memory deficits
(Ozonoff & Strayer, 2001), and more likely to become more rigid about or focus on social
rules (i.e., knowledge). This same behavioral reminder would operate as an extension of
the original knowledge-training module in autistic youth by explicitly reinforcing preferred
skills. Such knowledge-training strategies in this population focus on the didactic provision
of a priori determined knowledge about social interaction strategies, and the contingent
reinforcement of successful implementation of such strategies in session. They specify the
importance of having social instruction activities mirror “real life” social interaction as
closely as possible (A. P. Goldstein & McGinnis, 1997). As such, the goal is to ensure

that a child knows specific behavioral steps to enact in a given setting, and then to train
that child such that he or she knowsto use those behaviors in analogous situations outside
the intervention group setting. Hence, such strategies posit that the optimal pathway for
achieving in-session and generalized competent social behavior among participants exists
via the mechanism of increased knowledge and use of specific appropriate social behaviors.

Performance-related factors

The outer circle of the Crick & Dodge (1994) model, shown adapted in Figure 1, further
helps to explain the conceptualization of the utility of social performance deficits in autism.
Several factors already explored help to explain difficulties that may occur at various steps,
even when removing the interaction with social knowledge. At the first (encoding of cues)
and second (interpretation of cues) steps of this model, numerous studies have shown
performance-related factors which might impact social performance (and derail this cycle of
interaction) in autism. Work exploring differences in attention and perception underscores
that autistic people often have superior abilities to pick up on minute details. Further,
eye-tracking studies have reliably found autistic people attend to different aspects of the
environment than non-autistic people, which has been demonstrated in both social (Klin

et al., 2003) and non-social (Wang et al., 2015) environments, suggesting the information
autistic people pay attention to in social situations may cause individuals to miss social
cues, which can impede the performance of social skills at this first stage. Delayed SIPS

can also be considered to have impacts at this first and second stage, again impacting the
speed at which someone is encoding and interpreting social cues. Difficulties with emotion
regulation, which are common in autism (Mazefsky et al., 2013), may impact clarification of
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goals (step three of this model), which requires an individual to engage in arousal regulation
to set goals that are aligned with desired outcomes. Findings of reduced social creativity
may impact the ability for an individual to construct variable social responses that may fit
the social situation (step four - response access or construction), and this same difficulty
may cause individuals to have difficulties updating their responses and decisions in various
situations (step five - response decision) as the social environment and social cues rapidly
change around the person. Challenges predicting the social environment can also impact the
needed performance of steps four and five.

What have we learned about social performance in Autism?

The above sections highlight that there are numerous factors other than knowledge that

can impact social outcomes in autism, and a very different approach to intervention is
implicated when they are targeted directly (Table 3). Rather than approaching social learning
like programming a computer, these approaches instead imply the working of (perhaps
underdeveloped) social-emotional “muscles.” That is, lack of opportunity to use these
“muscles” can lead to atrophy, whereas working on a given performance-related process
may be more like social-emotional /sometrics - requiring targeted, repeated practice in ways
that may not immediately produce evident change (e.g., no change in social behavior at

first at all), but may nonetheless produce more durable outcomes over time that are more
consonant with the way the given individual approaches the world. In other words, doing

so is meant to make social interaction more authentic, personalized, effortless, rather than
prescribed, general, and intentional.

Implications for the Conceptualization of Autism

Increased clarity and consideration of the gap between social knowledge and social
performance challenges has considerable impacts on conceptualization of autism, including
across developmental, categorical, dimensional, and contextual domains (see Table 4). For
example, a performance-based model suggests that the current approach to developmental
understandings of autism is, at best, overly narrow, and at worst, offers a limited view

of how to advance social developmental goals (e.g., making friends, building a trusting
relationship with caregivers; e.g., Greenspan & Wieder, 1998). In terms of categorical
implications, it is apparent that social knowledge are not exclusive autism nor solely
characteristic of autism (Gates et al., 2022). Parsing knowledge- and performance-based
origins of these difficulties is crucial to differentiate autism-specific manifestations of social
difficulties and similar challenges irrelevant to autism diagnosis (Addington et al., 2006;
Aduen et al., 2018; Lavoie et al., 2014; Weightman et al., 2014). Treating these social
knowledge and social performance dimensionally, as opposed to a binary “have” or “have
not”, may allow for better characterization of social competence, including understanding
what factors may contribute to one having more or less social knowledge and social
performance abilities. And lastly, contextual variation in social behavior has often been
minimized in autism - framing individual “social skills deficits” in this population as almost
trait-like phenomena, when in fact evidence points to differences in social behavior across
settings and informants (Kang et al., 2013; Lerner et al., 2017). Social performance factors
help to inform contextual variations in social challenges. Likewise, there exists variation in
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whether or not, or to what extent, behavior is perceived by others as autistic, or whether one
can “pass” as non-autistic (Libsack et al., 2021) - an even more extreme instance of variation
in behavior by context. This process that may have downstream effects on self-esteem,
emotional wellbeing, and the ability to build a social support network that allows one to
flourish as their authentic self (Cook et al., 2021). Thus, there is a clinical and ethical
imperative to better understand drivers of social variation by context in autism.

Implications for Measurement and Assessment of Social Skills

Just like treatments, many of the measures that have been developed and used to assess
social skills rest on and assess this knowledge-deficit. The rising importance of better
understanding social performance challenges in assessing social functioning in autism, and
the apparent centrality of performance to the autism experience, has impacts on how and
what we use to assess autism.

Existing evaluation of social skills

A vast number of measures designed to assess social skills in autism focus on knowledge,

or assessing whether the person knows what to do in a social interaction. Too often, there

is an assumption that improvement on these measures translates to performance. In other
words, if an autistic person knows what to do in a social interaction, based on their responses
to the social knowledge measure, they should, theoretically, be able to do it. An example

of this is measures such as the Test of Adolescent Social Skills Knowledge questionnaire
(TASSK; Laugeson et al., 2009), and the Children’s Assertive Behavior Scales (Michelson
& Wood, 1982) which were specifically designed to assess social knowledge, via whether
someone selects the appropriate or “correct” answer (by neurotypical standards) on a test

of skills or in response to social situations, but not whether they would necessarily enact
that specific response in a real-world social situation. These measures, particularly those
developed with the autistic population in mind, focus on whether a person “can do” (or
know) a social skill as opposed to doing said skill. Again, work has shown social knowledge
performance on written measures often does not translate these skills to actual behavioral
performance (Gates et al., 2017) and as such, better understanding of performance deficits
requires assessment of what someone actually does.

Several measures have been developed with this framework in mind. The Social Skills
Improvement System (Gresham & Elliott, 2008) attempts to better assess what an individual
does by asking the informant to rate the frequency that a person engages in a particular
social skill, which gets closer to assessing social performance. Alternative scoring methods
afford an even more in-depth and person-centered examination, explicitly evaluating
acquisition and performance deficits, and skill strengths, with an emphasis on which skills
are important to that particular individual (Gresham et al., 2010). Similarly, the theory of
mind inventory (Hutchins et al., 2012), measures the performance of behaviors (in this case,
theory of mind), though understanding other’s perspectives does not necessarily equate to
integrating that information into the enactment of social behaviors in live interaction. The
Quality of Play Questionnaire (Frankel et al., 2010) captures observed behavior in this

case, get togethers with peers, measuring what a child/person did as opposed to what they
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know or essentially “can do.” Many adaptive behavior scales, such as the Vineland Adaptive
Behavior Scale (Sparrow et al., 2016), also approach measurement of behaviors with a
performance-based framework. The Vineland measures various types of daily behaviors but
emphasizes whether a person does a skill independently (i.e., without prompts or support)
rather than only capturing information on if they can perform the behavior.

The Social Interaction Observation Scale (SIOS; Bauminger, 2002) uses objective and
standardized methods to assess the behaviors a person engages in, including blinded
assessment of positive (e.g., verbal and nonverbal behaviors to initiate and maintain
interaction, social communication, sharing objects), negative (e.g., physical and verbal
aggression, avoidance, withdrawal), and low-level behaviors (e.g., proximity to others).
While SIOS does capture what a person does in a social interaction, how behaviors are
categorized may differ from how the person experienced that behavior, nor the social success
(or failure) of a behavior in a social interaction. In other words, while a behavior may be
coded as a low-level interaction, the behavior may still have been socially successful within
that specific context. Thus, while this measure is a step in the right direction in terms of
more accurately assessing what an individual does, there are other methods that should be
considered.

Assessment and measurement methodologies that evaluate the in-vivo reading of emotions
and applications to social behaviors may also better capture social competence. For example,
the use of artificial intelligence systems along with assessment of neural patterns provide
more information on the live performance of skills. Assessment of friendship-making may
also yield a more comprehensive picture of social functioning, and can include several
options, like the assessment of quantity of friends, the types of behaviors involved in the
initiation and maintenance of friendships, and it can also assess the kinds of friends a person
is making, such as assessing whether they are making acquaintances or are developing
relationships that involve a deeper sense of quality.

Additionally, the field must expand its assessment beyond the quantification of friendships
and skills, but the characteristics of the friendships themselves. Work has shown that in
autistic-dyad connections, less eye contact and facial expressions were correlated with more
friendships (Granieri et al., 2020). Most of the existing measurements reviewed have been
developed from a neurotypical lens, and understanding the behaviors involved in friendship-
making in autism, and how they differ from non-autistic friendship development, is crucial.
This is only possible while understanding, and evaluating, what types of skills are being
performed to engage in and develop such relationships and how these converge and diverge
from what is displayed in non-autistic people. Lastly, it is important to consider the extent to
which we actually need to consider performance of skills, regardless level of knowledge. For
example, if a child develops friendships but continues to appear to not “know” social skills,
is it important to increase social knowledge? If meaningful connections are being made, and
an individual is engaged in their environment to their desired extent, are social-knowledge
strategies and the measurement of such knowledge, just encouraging and assessing for a
person’s ability to pass as non-autistic? These are important considerations when thinking
about and building social behavior.
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What can we gather from clinical interviews?

Improvements to assessment and measurement can help capture social competence more
accurately, and utilizing multi-method strategies, which is common in broader clinical
practice, may help. In clinical practice, evaluation of behaviors, such as social skills, does
not solely use a knowledge-based method. During interviews, assessments, and observations,
clinicians often gather information on what behaviors an individual does as wel/ as how
often they do such behaviors and how the individual feels about the behavior (e.g., if the
behavior is successful at getting the outcome they want). Task-based measures of social
interaction, like the Autism Diagnostic Observation Schedule, 2nd Edition (ADOS-2; Lord
et al., 2012), capture both social knowledge and performance, allowing clinicians to observe
not only and individual’s skills within both domains but also any discrepancy in skill
between the two. If a multi-method, performance-based approach to information gathering
about behaviors is clinically standard, measurement and evaluation of social skills in autism,
as well as design of social skill interventions, should also rise to these standards.

Further, it is important to gain information from multiple informants when assessing social
competence and particularly prioritizing self-report of both the engagement in social skills
and the importance of that social skill to that person. Studies have found scores of social
functioning vary based on informant reports (Gates et al., 2017; Lerner, Calhoun, et al.,
2012; McMahon & Solomon, 2015), and understanding the perspectives of these different
individuals can help paint the picture of someone’s social competence. For example, having
a report of social engagement in school vs. home vs. work will help better elucidate the
contextual factors that both encourage and impede social interaction for an individual.

Considerations of developmental appropriateness are needed, and specifically re-evaluation
of what would be expected of a person to actually know and do. Both a five-year-old
neurotypical and a five-year-old autistic child may not engage in a specific social skill such
as shaking someone’s hand when greeting them, yet autistic individuals are often expected
to engage in social interactions that are actually beyondtheir chronological developmental
level. This may, in turn, cause the autistic individual to stand out from their peers even
more, further perpetuating social differences and possible isolation. Similarly with social
knowledge, it begs the question if we are setting the expectations too high for autistic youth
to “know” the “correct” answers to these social skills when non-autistic children are not
always held to this same standard.

Lastly, it is important to consider what the desired outcome is and begin to shift this
multi-method approach to orbit around these outcomes. As we have demonstrated, knowing
more about social skills does not reliably translate to improved outcomes. Methodologies
should focus on outcomes that are important to the individual and the community more
broadly, such as decreased loneliness, depression, and anxiety, and increased connection and
quality of friendship and social interactions.

Considering co-occurring factors

A variety of co-occurring (i.e., factors not directly specific to the traits characteristic
of autism that still may contribute to autism-related social differences) relevant to
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social interaction are under-conceptualized when only social knowledge, but not social
performance, is centered (Mundy et al., 2007). For example, a variety of internalizing
symptoms and disorders which commonly co-occur in the autistic population (Lai et al.,
2019) may interact with autism-related social difficulties to undermine social performance
abilities. Anxiety in youth (Bellini, 2004) and adulthood (Maddox & White, 2015) as well
as obsessive compulsive disorder (Chasson et al., 2011; Jansen et al., 2020; Jiujias et al.,
2017) and mood disorders such as depression (Hudson et al., 2019) all may interfere with
deployment of known social behaviors above and beyond the autism-related performance
factors mentioned. For instance anhedonia, a core factor in depression, can lead to social
inhibition and blunt the amount of pleasure one derives from social interactions (Hames et
al., 2013; Neuhaus et al., 2019; Tse & Bond, 2004). Other cumulative life stressors, like
adverse interpersonal experiences (Hoover, 2015; Kerns et al., 2015), peer victimization
(Cappadocia et al., 2012; Schroeder et al., 2014), and PTSD and trauma-like symptoms
(Couette et al., 2020; Haruvi-Lamdan et al., 2018; Hoover, 2015; Kerns et al., 2015; Scoglio
et al., 2022), may impair social functioning and leave impressions upon autistic individuals
that can make negative experiences salient and inhibit social performance. Overall, these
internalizing factors can have major implications for social performance regardless of the
amount of social knowledge one has.

Externalizing symptoms and co-occurring disorders in autism also serve as key modifier
factors in the context of social performance in autism. Attention-deficit hyperactivity
disorder (ADHD), highly prevalent among autistic people, is characterized by core factors
such as hyperactivity, impulsivity, and attentional difficulties which are all factors that
can stymie social performance despite efforts to effectively engage in social interactions
(Harpin et al., 2016; Nixon, 2001). Many autistic people, regardless of meeting clinical
thresholds for ADHD, experience difficulties with attention, impulsivity, and other forms
of executive functioning such as cognitive flexibility, which can impede ability to perform
socially, regardless of levels of social knowledge (Mikami et al., 2019; Rosell6 et al.,
2017). Some autistic children also experience co-occurring externalizing conditions such
as conduct disorder and oppositional defiant disorder (ODD), and/or have tendencies to
exhibit aggressive behavior towards others (Kaat & Lecavalier, 2013). Attributing the
social behaviors that stem from or may be exacerbated by the co-occurrence of these
externalizing conditions with autism primarily or solely to knowledge deficits, would
paint a wholly incomplete picture - in fact, many individuals who exhibit these types of
externalizing behavior may socially perform in ways that explicitly and intentionally oppose
the knowledge they have about what’s socially “acceptable.”

Difficulties regulating sensory input during social interactions are related to social
competence in autistic youth (Hilton et al., 2007). A myriad of sensory-related experiences,
such as audio, visual, olfactory, and interoceptive stimuli, may require additional regulatory
and cognitive effort. The regulation of response to these external stimuli may impact

the engagement in processes related to the social interaction, such as attending to

complex combinations of subtle verbal and nonverbal cues, interpreting and processing
cue, and formulating responses. These may inhibit interactions in specific settings, such

as loud, crowded, or overwhelming environments and prohibit individuals from engaging
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in environments where social interactions are frequent, such as cafeterias, movie theaters,
birthday parties, and could contribute to missed opportunities for engagement.

When it is important (and necessary) to assess knowledge

While we contend that, overall, it is less important to understand what a person knows as it
is to understand what a person does (and in what), we do recognize several instances where
it is necessary to asses social knowledge, and that it is, at times, important to explicitly
intervene on these factors. Autistic individuals are at an increased risk of being abused (Hall-
Lande et al., 2015), of having interactions with law enforcement (Copenhaver & Tewksbury,
2019), and of having difficulties safely navigating their communities (Kersten et al., 2020).
In areas such as safety, privacy, employment, sexual and romantic relationships, and
awareness of laws and interactions with law enforcement, autistic individuals likely require
more explicit evaluation of their understanding of safety behaviors and explicit instruction
in the recognition of unsafe behaviors in others. This might include evaluating what a
person knows, and then aiming to increase understanding, awareness, and discrimination of
dangerous situations, and what to do if they find themselves in these situations. For other
scenarios, it may involve increasing awareness of their own behaviors, such as in sexual and
romantic relationships, and when it comes to abiding by laws. However, in addition to this
knowledge-based intervention, there should a/so be implementation of performance-based
strategies and assessment of what performance-related factors may also impede a person
from successfully navigating these situations. Again, knowledge here is necessary but not
sufficient.

Measurement and assessment in practice.—It is likely that many clinicians reading
this paper will recognize the application of many of the knowledge- and performance-based
methods, whether formal or informal, in evaluating clients and attempting to assist in

social interaction. Many may already be thinking about the importance of ensuring the
maintenance of learned skills to actual social situations. An important takeaway that can

be yielded from this review of the status of social competence is that emphasizing social
knowledge is a potentially futile endeavor. The application of knowledge to the performance
of social skills is not seamless in this population, thus, transitioning treatment and support to
address these performance-based difficulties more effectively should be considered.

Implications for Treatment and Supports

Understanding whether autistic social difficulties are derived from social knowledge or
social performance difficulties provides direction for intervention content, such as providing
social information that is absent versus determining factors that prevent enactment of known
behaviors. Social skills interventions targeting social deficits in autistic individuals have
existed for almost three decades (Mesibov, 1984). The status of social skills interventions
was questionable in the late 90s, with one meta-analysis concluding they were ineffective
(Kavale et al., 1997). Since, there has been a significant increase in research on these
interventions (e.g., Lerner et al., 2014; Matson et al., 2007; Rao et al., 2008; Schreiber,
2011; White et al., 2007), with reviews and meta-analyses yielding heterogeneous and
inconclusive results (Koenig et al., 2009) and showing moderate effectiveness (Gates et al.,
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2017; Wolstencroft et al., 2018). Effect sizes have varied widely - from extremely small

to large on standardized metrics - between studies, target outcomes (i.e., Theory of Mind,
prosocial behavior, emotion recognition), populations (i.e., school- versus community-based,
person-specific factors, across age groups), modalities (i.e., group versus individual), and
methodologies (i.e. cognitive-behavioral, role play, peer modeling). Importantly, exploration
of intervention effectiveness found differences in effect sizes across informants (i.e., who is
reporting on social skills) and measurement tools — large effect sizes are driven solely by
self-reported increases in social knowledge measurement, while tools that look at teacher,
parent, and observational data, and do not explore social knowledge, find no change in
intervention (Gates et al., 2017). In other words, increased knowing in these interventions is
not translating to increased doing.

The clinical and theoretical importance of distinguishing between social knowledge- and
performance-based deficits has been acknowledged for some time in clinical (e.g., Aduen
et al., 2018; Wheeler & Carlson, 1994; Wheeler Maedgen & Carlson, 2000) and general
populations (Gresham et al., 2010). Yet, this importance has been largely absent in work
with autistic populations (Gates et al., 2017; Keifer et al., 2020; Koenig et al., 2009; Lerner
et al., 2014), which has primarily provided knowledge-based interventions. This (minimally
effective) method of attempting to ameliorate challenges has persisted despite work showing
more intact social knowledge than previously hypothesized (Happé, 1995; Laugeson et al.,
2009; Rump et al., 2009), and if children do not possess reliable social knowledge deficits,
delivery of social knowledge-oriented interventions may be inappropriate and ineffective
(Nixon, 2001). In fact, use of this approach can be counterproductive (Table 5).

Performance-based strategies have a common key feature: never telling people “what to

ao” socially. These types of interventions aim to facilitate opportunities for engagement in
enriched, rewarding, /n-vivosocial interactions in a scaffolded environment, where access
to peer interaction is accessible without explicit instruction on rules, norms, or how an
interaction “should” go (Marro et al., 2019; McDonald et al., 2022). By providing this type
of social environment, where individuals are able to interact in naturalistic and motivating
interactions, people are able to construct social conventions and schemas without any
didactic or explicit instruction, which have downstream impacts on social outcomes like
engagement in and generalizability of prosocial behavior, increased friendship development,
and engagement in social skills (Corbett et al., 2014, 2016; Lerner & Mikami, 2012). Below,
we highlight the ways in which performance-based interventions can target performance-
based factors hindering goal-directed social behavior.

Social Creativity

Performance-based strategies to enhance social creativity, then, aim to promote generation
of a wide and varied set of novel responses to (realistic or outlandish) social scenarios,
regardless of their practical feasibility (Guli et al., 2008) to enhance preparedness for and
responsiveness to unstructured interaction (Guli, 2004, p. 200; Guli et al., 2013). Likewise,
by providing a broad sample of social behaviors and responses, these strategies may aid
participants in considering novel social perspectives, thus promoting perspective-taking and
emotion recognition (T. R. Goldstein & Winner, 2012). Crucially, these aim to promote
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the spontaneous generation and execution of social responses without pre-specification of
what such behaviors might look like (i.e., without specifically highlighting rules of “correct”
social behavior), to preclude employment of the rigid, rules-based cognitive processing style.
The performance-related factor of social creativity may lead to a limited and inflexible social
behavioral repertoire that may leave the individual ill-prepared for the complexity of in vivo
peer interactions (R. P. Hobson et al., 2009).

Prediction

The factor of predictive impairment in autism, or the idea that autistic people have difficulty
anticipating the probability of events occurring, may contribute to difficulties for autistic
individuals to activate learned associations between social stimuli and behavior (Cannon et
al., 2021; Sinha et al., 2014). Thus, the social environment may appear to be unpredictable
and therefore an uncertain and anxiety-inducing experience. Performance-based strategies
or interventions to enhance or support this unpredictable experience may include a variety
of responses. First, having difficulty predicting the sequence of events may relate to social
struggles. The unpredictable environment may become an anxiety-inducing experience, and
many individuals might have increased intolerance of uncertainty in these environments.
Theater-based and improvisation skills interventions apply exposure-based principles by
creating various types of unpredictable social situations where individuals can practice
social interactions in a safe and accepting environment (i.e., exposures). These types of
interventions also pull from Acceptance and Commitment Therapy (ACT; Hayes et al.,
1999) principles, such that individuals also learn they can handle the feeling of uncertainty
(i.e., exposure to the feeling of uncertainty and sitting with the emotion).

SIPS

The factor of slower SIPS may lead participants to fail to “catch” social information when it
happens (McPartland et al., 2011; Mendelson et al., 2016), leaving autistic youth a fraction
of a second behind in peer interactions. This may lead them to struggle to keep up in

fluid peer settings, leading to downstream effects on prosocial behavior, encoding of social
information, and perspective-taking. Strategies to enhance SIPS have participants quickly
and repeatedly identify (Lerner et al., 2011) or discriminate between (Faja et al., 2012)
social and emotional stimuli (e.g., faces), in hopes that this will accelerate their ability to
automatically do so in social settings.

While strategies to remediate each of these factors may be considered atomistically,
naturalistic social performance-training interventions aim to incorporate them in tandem
during structured and unstructured games (Guli et al., 2008; Lerner & Levine, 2007).
Additionally, social performance-training interventions do not require intervention activities
to closely mirror “real life” social interactions, as they tend to prioritize motivated
interactions and creative, rapid response over the use of accurate social scripts.

What is the point of social intervention?

Is the goal of social intervention to teach individuals to engage in neurotypical interactions
or fit into environments structured to exclude them “as is?” Or is it to foster successful
interaction, reduce loneliness, and increase development of meaningful social connections?
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We have reviewed the impact of social-knowledge interventions on increasing robotic and
mechanical interactions as well as the engagement of PAN (and the subsequent negative
impact of engaging in such strategies; Chapman et al., 2022; Libsack et al., 2021; Miller et
al., 2021) and the lack of generalizability of these skills to performance. If we are hoping
to increase social connection, continuing to center social-knowledge in our interventions
will continue to result in modest-at-best gains and harmful-at-worst outcomes (e.g., further
ostracization). Focusing on performance-based strategies has the potential to both increase
latent social knowledge andallow individuals to gain experience engaging in interactions
in a variety of settings and develop skills related to areas of difficulty, such as increasing
flexibility and creativity in social interactions, learning coping strategies to manage the
uncertainty of social environments (that is often difficult for many to predict), and managing
the contextual variability in real-world social interactions. By targeting social /nteractions
over skills, individuals have the opportunity to engage in more social situations, learn

from natural successes - and pitfalls - during these interaction practices (and do so in
environments that are accepting, supportive, and understanding of autistic differences),
and build confidence in their abilities to navigate the unpredictability of future social
interactions.

Need for Person-centered, neurodiversity-affirming models and interventions

While we have outlined the importance of performance-based interventions, there is also
the need for person-centered, neurodiversity-aligned approaches to such interventions.
Historically, successful social interactions have been characterized from a neurotypical lens,
such that interaction behaviors have been defined by what is considered socially effective

to non-autistic individuals. However, this (erroneously) assumes interaction behaviors that
fall outside of these defined norms are not socially successful. Prior literature has shown
autistic individuals have successful social interactions with other autistic individuals, even
when using “atypical” behaviors (Heasman & Gillespie, 2019), and often effectively express
social interest in uniquely autistic ways (Jaswal & Akhtar, 2019). Thus, performance-based
interventions must also expand beyond the biases of promoting “typically” successful
social interaction behaviors and create space - and acceptance - of successful social
performance that may appear outside the norm. If the goal of performance-based social
interventions is to foster successful interaction, reduce high rates of loneliness, and increase
the development of meaningful social connections, we must also understand that successful
social performance does not need to also look the same as it may for non-autistic
individuals.

In this vein, neurodiversity-affirming models of and interventions for interpersonal
functioning in autism must be informed by the consent of double empathy (Milton, 2012),
which highlights the mutual role non-autistic people share with autistic people to produce
effective social interactions. The historical tendency to assume social knowledge is one

of the, if not the most, central factors in the interpersonal “success” or “failure” of

autistic people, and the social interventions designed in alignment with this assumption,
have arguably put disproportionate burden on autistic people to learn how to conform to
neurotypical social standards. Meanwhile, not much emphasis, if any at all, has been placed
on corresponding efforts to teach non-autistic people how to foster neurodiversity-affirming
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social interactions or create environments that give autistic people the space they need

to practice social performance of genuinely reciprocal interactions with others. Social
interaction is a two-way street, and while it is true that the “real world” is not always

too forgiving of non-conforming ways of socially interacting with others, and that it is
unrealistic to assume it will be easy to quickly foster neurodiversity-affirming culture at
large, it is nonetheless irresponsible for us, as researchers and clinicians in the autism field,
to make autistic individuals change their social behavior without asking the non-autistic
people around them to make an effort to meet them in the middle, and without scrutinizing
neurotypical social norms and their necessity in the first place (Oliver, 2013).

Key Principles and Conclusions

This review is meant to identify the current status and future directions of the literature
regarding social knowledge and performance deficits in - and consequent model of and
interventions for - autism. Several key principles emerge. First, it seems evident that social
knowledge is rarely enough, either to understand and define autism, nor to achieve intended
social outcomes. Second, there are contexts where knowledge is primary, but they are the
exception not the rule. There certainly are situations - particularly related to safety or
professional contexts - where explicit social knowledge is required, but they are relatively
rare across the panoply of social life. Third, performance is about what is getting in the
way for a given person - that is, it requires understanding what is getting in the way for a
given individual at a given developmental stage. Mapping out the factors that function in
this way provides a crucial and likely fruitful direction for the field. Fourth, performance
Is intimately tied to context and situation - individuals vary in their social behavior by
context, and autistic individuals are no different in this way. Thus, future effort should
continue to aim to identify the types of contexts that can be most effective for a given
individual. Finally, the goal of interventions is social connection, not appropriate social
behaviors. While both performance- and knowledge-based interventions (and approaches
that mix both) will continue to abound and bear ongoing investigation, it is most essential
to always keep in mind the central aim of intervention and study in this field: to facilitate
effective, meaningful, rich, and reciprocal social interactions for autistic individuals, and to
advance a social world that makes this easier for all to reach this goal.
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3. Clarification
of goals

Emotion Regulation \

4. Response

2. Interpretation Social Knowledge construction:
Perception e Explicit, propositional memory
Attention knowledge .
SIPS o Knowledge of social rules, retrieval/cues
norms, schemas Social Creativity
e Procedural and situational Predictive Impairment
knowledge
e Memory store of past social
experiences
. 5. Response
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Figure 1. Conceptual model of Social Competence — Performance. Developed based on the
model of Crick & Dodge (1994).

Note. Figure is based on the social information-processing model developed by Crick

& Dodge (1994). This model demonstrates the interaction between factors related to

social knowledge (inner circle) and the steps involved in the behavioral enactment of

social skills (outer circle). Taken together, both the inner and outer circles capture social
performance. Bidirectional arrows represent the continuous interaction that occurs between
social knowledge at each step in the performance model. Italicized factors at each step
throughout the model each illustrate autism-related, social performance-based factors that
may impact engagement at each step, which potentially breaks the cycle and impedes social
performance.
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Example

Principle

Knowledge Pitfall

a. Greeting pleasantries:

Adult: “Hi, how are you?”

Child: “I’m good! How are you?”

Adult: I’'m doing alright, thank you for asking.”
Child: “You are welcome!”

Adult: “What did you do at school today?”
Child: “I’m good, how are you?”

Knowledge may be
necessary, but is
not sufficient

Social knowledge of greeting pleasantries allowed surface level
conversational skills but was insufficient in continuing the
conversation once deviated from knowledge “script.” In fact,
the child fell back on knowledge of greetings in such a way
that caused their social response an odd and inoperable for their
conversational partner.

b. Making romantic connections:

Autistic adult wanted to learn how to ask a person out
on a date. Client demonstrated prerequisite knowledge
for how to approach others and rehearsed skills but
continued to be unable to implement such skills and
knowledge live settings.

Knowledge is not
(always) the
problem

Presumptions of a knowledge deficit, and that “knowing more”
will lead to doing more, discounts factors such as nerves and
anxiety, increased sensory input, lack of predictability in the
environment. “Banked” knowledge acquired - and knowledge-
based intervention strategies employed - were not sufficient

in allowing the individual to engage in goal-directed social
behavior, resulting in them not meeting their wants and needs.

c. Bad timing:

Autistic adolescent utilized their own laughter as a
“fall back” strategy in all conversations, including
serious and somber discussions.

Knowledge can be
compensatory

The individual had the knowledge that laughter is associated
with jokes and that jokes can be brushed off if they do not
land well. They utilized this laughter to account for potential
social error. However, this led to odd conversational style and
potentially offensive laughter at inappropriate times.

d. Mechanized speech:

Autistic high school student has been working on
Initiating social interaction. As a result, they utilize
rote speech in their social interactions in class,
manifesting in the near-identical words, tone, and
prosody in every morning greeting they employed and
in their interactions with others throughout the day,
resulting in an almost mechanical interaction style.

Knowledge can
backfire

Interventions that provide foo much structure and not enough
naturalistic opportunities for interaction may inadvertently
reinforce this echoed or rote use of language and may
perpetuate stigmatizing, odd interactions with others, and
reduce authenticity in interaction.
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Concept

Definition

Example

Propositional or
conceptual
knowledge

Knowing “that;” top-down, or deductive knowledge. This type
of knowledge that can be expressed based on logical reasoning
and language (Klein, 1971). Having propositional knowledge
does not equate being able to engage in the task but can involve
being able to describe it.

Knowing the steps of swimming (e.g., move arms,
kick legs, be in water), is considered propositional
knowledge.

Procedural
knowledge

Knowing “how” how to do something; bottom-up, or inductive
knowledge. This type of knowledge is applied to a domain-
specific situation or a functional action (De Jong & Ferguson-
Hessler, 1996). One need not describe or demonstrate said
knowledge using communication or words, can be shown based
on doing.

If a person is everobserved swimming, they are
considered to have some knowledge of “how” to swim.
One may only be able to demonstrate this procedural
knowledge under certain conditions (e.g., only in one
specific pool), which precludes it being equated with
competence (being able to swim in any body of water).

Situational
knowledge

Knowledge about how a particular situation typically appears,
identifying discrepancies when it does not match existing
schema, adjusting expectations, and applying other knowledge
as needed to fit the changing situation (De Jong & Ferguson-
Hessler, 1996). This type of knowledge is also gained through
experience of engaging in a task and can be applied towards
navigating a situation and problem-solving.

One can discriminate between successful (i.e., staying
afloat, gliding through the water) and unsuccessful (i.e.,
flailing arms, difficulty staying afloat) swimming. This
understanding may, itself, not be sufficient to reliably
calibrate one’s swimming behavior to a given situation
in real time.

Implicit
Knowledge

Implicit knowledge involves the unconscious, effortless recall of
past experience to engage in a task (Dienes & Perner, 1999)

Automatic retrieval of learned information about
swimming to stay afloat and move through the water.
Implicit learning is acquired from performing a task and
is typically gained without direct intention or instruction
(Foti et al., 2015)

Explicit
Knowledge

Explicit knowledge includes the active and conscious recall of
information to engage in a task.

Writing down or verbally reciting the steps of a recipe in
order to complete the meal.
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Key Principle

Meaning

Impact

Doing does not explicitly

require knowing

Many successful social interactions do not
reliably require knowing what to do (propositional
knowledge), and only sometimes require knowing
how to do it (procedural knowledge)

During social interactions, being able to employ underlying
performance-based mechanisms rapidly and fluidly is more
likely to produce naturalistically successful outcomes.

Performance-based
interventions may not
“look like” interventions

at all

Such interventions do not require formal teaching
procedures and manifest in many different settings,
contexts, and methods.

These interventions allow for connections and interactions
to play out in more generalizable settings and allow for
more naturalistic skills and scenarios to be contacted.

Implicit learning is still

learning

Much of the learning that happens in performance-
based interventions and settings is likely to be
implicit and occur via successful and unsuccessful
interactions.

Social learning that arises through interaction attempts is
vital for implicit, incidental learning (Foti et al., 2015).

Performance takes all

shapes

Successful social performance can manifest in
many ways, particularly across neurodiverse
populations.

Performance-based approaches allow for this, focusing
instead on the mechanisms that get in the way of social
performance, and the outcomes that constitute social
success (e.g., friendship-making).
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Implications of Social Knowledge and Performance for Conceptualization of Autism

Domain

Impact

Implication

Recommendations

Developmental

Features of autism emerge as a
developmental cascade, where early
differences in engagement impact later
development (e.g., Enactive Mind
Model; Klin et al., 2003)

Assessment of known skills in
developmental contexts fails to
consider challenges related to
performing known behaviors, offers
limited view

Consider models that assess how
and when individuals engage with
environments, and how this impacts
development of skills

Categorical . Social knowledge . Addressing only Parsing knowledge- and performance-
challenges alone do knowledge-based based origins is crucial to differentiate
not distinguish autism challenges may be futile.  autism-specific manifestations of
from other conditions . social difficulties and similar
(Addington et al., 2006; * Ignoring performance challenges irrelevant to autism
Aduen et al., 2018). factors will perpetuate diagnosis.

social difficulties, even
. Social knowledge in the face of increases in
challenges are the least knowledge.
prevalent aspect of
autistic social challenges
(Gates et al., 2022).

Dimensional Both social knowledge and Treating social challenges in binary . Utilize social profiles
performance exist on continua. Autistic ~ ways (i.e., “does” or “does not” to inform treatment
people with social struggles may vastly ~ have skill knowledge or performance, plans.
differ on strengths and challenges in generally) fails to account for these .
social situations. differences. * Generate more precise

subgrouping into
social support groups
based on dimensional
profiles.

. Allow for more person-
centered approaches
based on strengths,
needs, and goals.

Contextual Contextual variation in social behavior . Evidence reveals Consider the contextual differences
has often been minimized - framing considerable within- in social behavior to help to reveal
individual “social skills deficits” individual variation in performance-related factors inhibiting
in this population as almost trait- social behavior across or facilitating social situations.
like phenomena, and reinforces the contexts in autism (Kang
historical presumption of knowledge etal., 2023; Lerner et al.,

(i.e., someone who “does know what 2017).
do to” is thought to lack this knowledge .
everywhere). . Social performance
factors may help
explain this variation, as
challenges with social
creativity, for instance,
may be more evident in
novel settings rather than
familiar ones.
Reframing Current conceptualization implies that This ignores the possibility that autistic ~ Consider that “successful”
“skills” one must use prior knowledge to individuals can (and do) achieve interactions among autistic

demonstrate use and that those
increases in knowledge are what is
considered “competent” or “skilled.”

normatively defined social success
irrespective of their level of measured
social knowledge.

individuals may not conform to
normatively-defined social success
terms at all, yet still achieve outcomes
that are “competent” (Heasman &
Gillespie, 2019; Milton, 2012).
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Pitfall of
Knowledge-
based
intervention

Potential downside

Recommendations

Teaching of
impractical rules

Targeting non-autistic .
social rules and norms
(i.e., teaching how
something “should go;”
increasing non-autistic
behaviors)

“If-then” instructions,
such as “when | am

in public, I must

not engage in stimming/

Promoting non-
generalizable expectations
of social environments and
interactions

Placing unrealistic
expectations of social
behavior on autistic people

Teaching suppression of
autistic behaviors in

Avoid direct
instruction on “what
to do” socially

Provide access to
peer interactions
(Marro et al., 2019).

Facilitate
opportunities for
interaction in

engage in other autistic favor of “neurotypical” a scaffolded
traits” behaviors (Libsack et al., environment that
2021) is motivating
and enriching
(McDonald et al.,
2022).
Promoting Learning and . Inhibits authenticity of Assess factors that
robotic, memorizing social rules, interactions impede performance
mechanical norms, social scripts

interactions
(Bottema-Beutel
etal., 2018)

Leaves out confounding
factors related to
contextual, cultural, and
setting-specific factors

Reinforce rigidity to rules

Use of strategies
that help manage the
factors that impede
reliable performance
of skills

Increase
performance-
related
challenges
(Gates et al.,
2022)

Simply increasing social .
knowledge deficits

will not improve

the performance of

social skills (Bishop-

Fitzpatrick et al., 2017;

Gates et al., 2022;

McMahon et al., 2013)

Increasing what someone
knows will potentially
increase the number of
skills that one knows how
to do, but is not able to
perform reliably

Assess factors that
impede performance

Provide
opportunities to
target performance-
related factors

Promoting
masking,
camouflaging, or
“passing as non-
autistic”
(Libsack et al.,
2021)

Use of regulatory .
strategies to camouflage

autistic traits to navigate

social situations and

behaviorally present as
non-autistic (Cook et

al., 2021; Hull et al., *
2017; Lai et al., 2021)

Strategies that teach
autistic people to
engage in unnatural
non-autistic social
behaviors (e.g., eye
contact, inhibition of
sensory behaviors), can
teach individuals to
PAN (Bottema-Beutel et
al., 2018).

Negative impacts on
mental health outcomes
(Beck et al., 2020; Cage
& Troxell-Whitman, 2019;
Cassidy et al., 2020)

Engenders negative
associations with
autistic behaviors as
unwanted/”bad”

Impacts on identity
formation and expression
(Bottema-Beutel et al.,
2018; Lai etal., 2017)

Carefully consider
intervention
strategies used

Never promote

the suppression of
autistic traits for
the benefit of social
normsa
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