Fostering Verbal and Play Interactions in Heritage Language: A Naturalistic Intervention
Mediated by Siblings for Autistic Children

By
Alanna Dantona

Claremont Graduate University
2022



© Copyright Alanna Dantona, 2022.
All rights reserved



Approval of the Dissertation Committee

This dissertation has been duly read, reviewed, and critiqued by the Committee listed below,
which hereby approves the manuscript of Alanna Dantona as fulfilling the scope and quality
requirements for meriting the degree of Doctor of Philosophy in Psychology.

Marjorie H. Charlop, Chair
Claremont McKenna College
Professor Emeritus of Psychological Sciences

Kendall Cotton Bronk
Claremont Graduate University
Full Research Professor of Psychology

Tiffany Berry
Claremont Graduate University
Full Research Professor of Psychology

Mandy Rispoli
The University of Virginia,
Professor of Special Education



Abstract
Fostering Verbal and Play Interactions in Heritage Language: A Naturalistic Intervention
Mediated by Siblings for Autistic Children

By
Alanna Dantona

Claremont Graduate University: 2022

Research on sibling-mediated interventions (SMIs) suggests that neurotypical siblings may help
bolster language and play development in autistic children (Akers et al., 2018; Celiberti &
Harris, 1993; Coe et al., 1991; Glugatch & Machalicek, 2021; Oppenheim-Leaf et al., 2012;
Spector & Charlop, 2018), though consideration of culturally and linguistically diverse (CALD)
populations is lacking. CALD autistic children often have a heritage language, or home
language, other than English that is spoken at home with family members. Evidence suggests
that bilingual exposure may be advantageous for language and play of autistic children (Dalmau
etal., 2011; Lim & Charlop Seung et al., 2006; Vaughn, 2013). However, studies have not yet
explored the role of neurotypical siblings in delivery of heritage language during intervention.
The present study examined the effects of a naturalistic intervention mediated by siblings
(NIMS) across four sibling dyads. Neurotypical siblings first received training through direct
instruction, modeling, and role-play with a bilingual therapist. During intervention, visual
prompts were used to encourage neurotypical siblings to deliver instructions, appropriate play
phrases, and questions in heritage language during play with the autistic children. Results
indicated that appropriate verbalizations of autistic children, social initiations of neurotypical
siblings, and interactive play of the sibling dyad increased due to the intervention. Ancillary
measures revealed that all dyads reported happiness during the intervention and two dyads

improved the quality of the sibling relationship. The implications of the study suggest



researchers and practitioners alike should continue to explore neurotypical siblings as change

agents for autistic children, particularly when delivering intervention in heritage language.
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CHAPTER 1
Introduction and Literature Review
Autism Spectrum Disorder

Autism spectrum disorder (ASD) is characterized by deficits in verbal and nonverbal
social communication as well as restricted, repetitive behaviors and interests (American
Psychological Association, 2013). Children on the spectrum display characteristics at varied
levels, with some requiring minimal support and others requiring very substantial support.
Verbal and nonverbal social communication and interaction deficits remain some of the most
pervasive characteristics of ASD. Approximately 25-35% of autistic children are considered non-
verbal or minimally verbal (i.e., having few expressive words) and will remain as such
throughout their lifespan (National Research Council, 2001; Rose et al., 2016; Tager-Flusburg &
Kasari, 2013). Deficits in nonverbal behavior include difficulties with eye contact, understanding
gestures, integrating gestures to communicate with others, and understanding or use of facial
expressions (American Psychological Association, 2013). Autistic children also face challenges
with joint attention, body language, and social reciprocity (i.e., initiating or responding to social
interactions; Leach & LaRocque, 2011; Murza et al., 2016).

Approximately 50-70% of autistic children exhibit challenging behaviors (e.g., tantrums,
aggression, self-injury, elopement; Kanne & Mazurek, 2011; Lecavalier, 2006; Rosenbrock et
al., 2021). These challenging behaviors negatively impact emotional functioning of caregivers
and siblings (Davis & Carter, 2008; Rosenbrock et al., 2021; Walton, 2016; Yacoub et al., 2018),

which may ultimately strain family relationships. Research indicates that these externalizing



behaviors may also be particularly detrimental to development of peer relationships, as they are
associated with less social acceptance and more peer rejection (Sari et al., 2021).

Another core characteristic of ASD is restricted and/or repetitive behaviors (American
Psychiatric Association, 2013). Stereotypy in the form of repetitive movements is often exhibited
by these children, but may vary in topography (e.g., hand-flapping, body rocking, spinning
objects; Cunningham & Schreibman, 2008). Stereotypic behaviors may also present through
vocalizations. One of the first forms of repetitive speech to develop in some autistic children is
echolalia (American Psychiatric Association, 2013). Echolalia may be immediate (i.e., repetition
of verbalizations that were just heard) or delayed (i.e., repetition of verbalizations heard at some
point in the past; Charlop, 1997). The function of echolalia remains inconclusive as some
research indicates that echolalia may reflect intent to communicate (Charlop, 1983), while other
studies suggest that it may interfere with learning (McEvoy et al., 1988; Schreibman & Carr,
1978). Lastly, verbal autistic children may demonstrate perseverative speech through
contextually inappropriate fixation on a topic of interest (American Psychological Association,
2013).

To alleviate the challenges that autistic individuals face, various interventions based on
Applied Behavior Analysis (ABA), have been developed and delivered by researchers and
clinicians. ABA-based interventions have been determined to be the most empirically supported
interventions for autistic individuals (Wong et al., 2013) and generally focus on improving
socially significant behaviors. More specifically, these interventions are often created with the
intention of decreasing challenging behaviors and teaching appropriate behaviors (e.g., language,
communication, social skills) to improve functioning and quality of life of autistic individuals

(Cooper et al., 2019).



Theoretical Framework

In the following sections, the study of autistic children and ABA-based interventions will
be approached from the perspective of developmental contextualism (Lerner, 1991). Based on
this perspective, the development of autistic children is examined within the constantly changing,
bidirectional interactions between these children and their contexts (Lerner et al., 2011). In other
words, autistic children are viewed as active participants in their development, as they are not
only influenced by their context, but mutually influence the context in which they are situated.

Two specific theories, which are related to developmental contextualism, provide the
overarching framework for the proposed study. These theories include Vygotsky’s sociocultural
theory and Bronfenbrenner’s bioecological model (Bronfenbrenner & Motris, 2006; Miller,
2016). Lev Vygotsky’s sociocultural theory assumes that each child’s unique culture and context
cannot be separated from their development (Miller, 2016). Bronfenbrenner’s model extends
Vygotsky’s theory in that contexts are more clearly defined as a series of systems in which each
child is nested (Bronfenbrenner & Morris, 2006). These systems are as broad as the child’s
macrosystem (i.e., culture or broader social context) and as specific as the microsystem (i.e.,
environments in which the child is directly involved, such as the home, school, or local
community; Bronfenbrenner & Morris, 2006).

These theories are well suited to address the role of both culture and context when
studying autistic children, particularly those that are culturally and linguistically diverse
(CALD). For example, the beliefs, ideologies, and norms of a given culture inform the

interactions that transpire within a CALD autistic child’s microsystem. Thus, culture may have



ramifications for heritage language, or home language, practices within and beyond the home
environment. Furthermore, these theories account for the role that change agents play in
facilitating child-context interactions. Change agents that are actively involved in the lives of
autistic children, such as neurotypical siblings, may facilitate heritage language development in
home, school, or community contexts. One way this may be encouraged is by teaching
contextually relevant play partners (i.e., neurotypical siblings) to implement social interaction
interventions in heritage language for autistic children. Through these interactions, change agents
may create increasingly complex opportunities over time to promote skills of autistic children
while providing a foundation for autistic children to mutually influence the change agents they
are interacting with and thus, influence their own developmental contexts.
Caregivers as Change Agents for Autistic Children

One way in which micro-level interactions may be assessed for autistic children is within
context of ABA-interventions mediated by caregivers. Although most ABA interventions have
been implemented by researchers and clinicians, research has demonstrated that caregivers also
serve as effective change agents for their autistic children (Erturk et al., 2021; Gillet & LeBlanc,
2007; 2018; Koegel et al., 1982; Laski et al., 1988; Lovaas et al., 1973; Schultz et al., 2011).
This research asserted that caregiver training was an integral component in the treatment of
autistic children. Caregivers are typically taught ABA procedures through a combination of
instructions, modeling, rehearsal, and/or feedback. For caregivers of autistic children, these
procedures are specifically designed to address the core characteristics of ASD (i.e., social-
communication, repetitive or restricted interests or behaviors; Bearrs et al., 2015; Schultz et al.,

2011) and/or target skill acquisition.



Caregiver implementation of ABA-based interventions has demonstrated positive effects
for autistic children across various developmental outcomes. Research illustrates that caregiver-
mediated interventions have been advantageous for challenging behaviors, verbalizations,
vocalizations, communication skills, play, social skills, motivation, and joint attention — all of
which are impacted in autistic children (Althoff et al., 2019; Bradshaw et al., 2017; Eid et al.,
2017; Erturk et al., 2021; Gillet & LeBlanc, 2007; Laski et al., 1988; Stadnick et al., 2015).
There is some evidence to suggest that caregiver implementation may even help mitigate
symptoms of ASD (Althoff et al., 2019; Bradshaw et al., 2017). This evidence is powerful in that
it extends intervention possibilities for autistic children beyond clinicians and therapists alone.
The success of caregiver-mediated interventions indicates that members of children’s natural
environments may serve as effective change agents.

Many caregiver-mediated interventions have also been implemented with high degrees of
fidelity and/or social validity (Eid, 2017; Erturk et al., 2021; Gillet & LeBlanc, 2007; Hansen et
al., 2018; Hardan et al., 2015). Interventions with fidelity are implemented as the procedure was
intended, whereas interventions that are socially valid, were identified as acceptable and
produced significant outcomes for the children involved (Cooper et al., 2019). Because caregiver
interventions have been implemented with fidelity, there is evidence to suggest that other family
members may also carry out intervention procedures when trained appropriately. These
interventions may be more socially valid as they involve individuals that are naturally situated
within the child’s home environment and target behaviors of importance to the child’s quality of
life.

Furthermore, evidence suggests that caregiver involvement in behavioral interventions

may be associated with positive post-intervention outcomes (Lovaas et al., 1973; Koegel et al.,



1982). Caregivers may be specifically advantageous for maintenance and generalization of skills
taught during intervention (Jones & Feely, 2009; Koegel et al., 1982; Laski et al., 1988).
Maintenance refers to the extent to which children continue to demonstrate behaviors and skills
following intervention while generalization reflects the demonstration of behaviors and skills
across, settings, situations, or individuals that were not specifically targeted during the
intervention (Cooper et al., 2019). However, it is important to note that many caregiver studies
focus on generalization of skills to other settings, situations, or adult therapists (Bass & Mulick,
2007). Thus, this may raise concerns regarding the extension of skills to interactions with
similar-age social partners, such as peers or siblings.

Nonetheless, when assessed collectively, caregivers have the potential to implement
intervention with efficacy while promoting skill acquisition, maintenance, and generalization
across settings. Their effectiveness may be partially related to their relevancy within children’s
lives. Because caregivers are often prominent communication partners and models of behavior
within the home environment, they may also be instrumental in providing opportunities to
practice skills within the child’s natural context and extending this practice to settings within the
community at large. Caregiver implementation may thus contribute to longer-lasting, externally
valid outcomes for autistic children and demonstrates how family members may serve as
effective change agents for this population.

Neurotypical Peers as Change Agents for Autistic Children

Caregiver training often focuses on addressing challenging behaviors or adaptive skills
with which caregivers require support (e.g., toileting, feeding, dressing; Lim et al., 2021; Scahill
et al., 2016; Tonge et al., 2014; Turgeon et al., 2021). Although some caregiver-mediated studies

have examined play or social skills (Althoff et al., 2019), researchers have also begun to explore



how natural social partners, such as neurotypical peers, may serve as effective change agents
(Bass & Mulick, 2007; Chan et al., 2009; Garrison-Harrell et al., 1997; Kamps et al., 2002;
Zhang & Wheeler, 2011). Neurotypical peers may serve as ideal change agents as they are
naturally present within the social lives of autistic children and provide consistent opportunities
for practicing such skills outside of the home.

In practice, peer-mediated interventions have been found to increase social interactions,
initiations, and behaviors as well as verbal behavior, communication skills, play, and reduce
challenging behavior in autistic children (Aldabas, 2020; Brock et al., 2018; Ganz et al., 2012;
Garrison-Harrell et al., 1997; Kamps et al., 2002; Martinez et al., 2021; Simpson & Bui, 2016;
Zhang & Wheeler, 2011). Research also indicates that training peers may promote maintenance
and generalization (Kamps et al., 2002; Lory et al., 2018; Zhang & Wheeler, 2011). It has been
argued that generalization of skills to other age-appropriate social partners may be easier to
accomplish through peer-mediated interventions compared to caregiver-mediated interventions
(Bass & Mulick, 2007). Neurotypical peers have also reported positive perceptions of autistic
children following intervention implementation (Simpson & Bui, 2016). Overall, neurotypical
peers may serve as successful interventionists due to their proximity in age to the autistic
children they are teaching and the natural opportunities they cultivate for social skill
development throughout childhood and adolescence in school and community contexts. The
effectiveness of peer-mediated interventions provides evidence that neurotypical children can be
trained to implement interventions for autistic children

However, research on peer-mediated interventions present some limitations for
intervention fidelity and accessibility. In their meta-analyses, both Chan and colleagues (2009) as

well as Lory and colleagues (2018) reported that fidelity of implementation was either lacking or



rarely assessed in peer-mediated studies. Lack of consideration of intervention fidelity may then
raise questions regarding the true impact of these interventions. In Zhang and Wheeler’s (2011)
meta-analysis of peer-mediated interventions, they found that intervention was most beneficial
when conducted within the home environment and when including various other potential
change agents including clinicians, teachers, and family members. Training peers to conduct
intervention within the home setting of an autistic child may be time-consuming and impractical.
Additionally, the inclusion of other change agents raises questions regarding the effectiveness of
peers alone.
A Review of the Literature on Sibling-Mediated Interventions for Autistic Children

Unlike caregivers or peers, neurotypical siblings both serve as accessible sources for
social interaction within the home environment and are simultaneously age-similar social
partners for autistic children. In neurotypical development, siblings are arguably more influential
to the behavior of one another than peers (Azmitia & Hesser, 1993). In Azmitia and Hesser’s
(1993) study, the researchers observed older siblings and peers when teaching a building task to
a younger child (N = 64 triads). Results indicated that following instruction, children achieved
greater mastery of the tasks when taught by siblings compared to peers. The researchers found
that older siblings also provided more positive feedback and allowed their younger siblings more
control compared to peers. The authors posit that siblings may promote cognitive development.

Furthermore, sibling relationships are among the longest lasting and may lay the
foundation for social-emotional development (Downey et al., 2004; Kim et al., 2007; McHale et
al., 2012; Newman, 1994; Pike & Oliver, 2017; Shivers & Plavnick, 2015). Downey and

colleagues (2004) studied the benefits of siblings on the development of kindergartners



(N =20,649). The results suggested that children with one or two siblings demonstrated greater
teacher-rated interpersonal skills than children with no siblings. The authors argue that children
with siblings may be able to navigate social interactions more easily with peers based on their
experiences with one another at home.

One longitudinal study examined social competence and depressive symptoms across
middle childhood through adolescence in 197 families (Kim et al., 2007). Following parent and
sibling interviews, the researchers found that intimate sibling relationships were associated with
increased social competency in brothers and sisters and reduced depressive symptoms in sisters
of autistic children (Kim et al., 2007). Pike and Oliver’s (2017) also used data from a
longitudinal study (N = 2,403) and conducted cross-lagged analysis on sibling relationships. The
analysis indicated that sibling challenging, and prosocial behaviors were associated with overall
sibling relationship quality. Thus, siblings appear to bidirectionally influence one another in
terms of these behaviors. This influence may be even more pronounced for older siblings (Pike
& Oliver, 2017).

Although sibling relationships are also marked by conflict, research suggests that sibling
interactions may still create opportunities for social-emotional development in the face of
negative interactions (McHale et al., 2012; Newman, 1994). For example, in Newman’s (1994)
review, the research indicated that interactions involving conflict may serve to promote skills
related to reflection of one’s behaviors, responsiveness to feedback, and communication. The
author also suggested that siblings continue to serve as effective play partners and helpers for
one another. In another review of neurotypical sibling relationships in childhood and
adolescence, McHale and colleagues (2012) found that interactions and even conflicts between

siblings facilitated skills including perspective taking, understanding of emotions, and problem-



solving. The review also indicated that siblings remained highly influential social partners, even
when other relationships with family members and peers were accounted for.
Sibling Relationships with Autistic Children

Sibling relationships with autistic children may be uniquely complex considering that
deficits in socialization and communication skills can potentially negatively impact behavior,
psychosocial functioning, involvement, and feelings toward the autistic child (Guidotti et al.,
2021; Verté, 2003; Walton & Ingersoll, 2015) In Verté’s (2003) study, autistic sibling dyads (i.e.,
dyads in which one child was autistic; N = 29) were compared to neurotypical sibling dyads (i.e.,
dyads in which both siblings were typically developing; N = 29). Following parent and sibling
questionnaires, analysis indicated that neurotypical siblings of autistic children exhibited more
behavioral problems than those with neurotypical siblings. This finding is consistent with
research on neurotypical sibling relationships, as both individuals may mutually influence one
another, even in the display of challenging behavior (Pike & Oliver, 2017).

Walton and Ingersoll (2015) similarly compared autistic sibling dyads (N = 69) with
neurotypical sibling dyads (N = 93). Parent-report measures indicated that autistic sibling dyad
relationships were marked by higher rates of avoidance and lower levels of involvement than
neurotypical sibling relationships. Avoidance and lack of involvement within relationships with
an autistic sibling may be directly related to the deficits in social initiation that autistic children
exhibit, leading to increased isolation. These findings may also reflect a lack of reciprocation
within the sibling relationship, leading neurotypical siblings to also withdraw from attempts at
interacting.

In Shivers and colleagues’ (2019) review of the literature, the authors discovered that

neurotypical siblings of autistic children experienced more negative outcomes compared to
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siblings of children with other intellectual or developmental disabilities. Sixty-nine independent
samples were included within the study. The cumulative results of these studies indicated that
neurotypical siblings of autistic children fared worse on measures of internalizing behavior,
psychological functioning, social functioning, sibling relationships, depressive symptoms,
anxiety symptoms, and beliefs regarding disability. This research suggests that neurotypical
siblings of autistic children may be particularly susceptible to psychological problems, which
makes consideration of these children even more crucial.

Using an exploratory sequential design, Guidotti and colleagues (2021) examined
warmth, rivalry, and conflict of sibling dyads (N = 44). Neurotypical siblings completed a
questionnaire and drew pictures of situations in which they were 1) in harmony with their sibling
and 2) in conflict with their sibling. Results indicated that adolescent siblings experienced higher
levels of shame, annoyance, and/or embarrassment compared to child siblings (Guidotti et al.,
2021). These negative appraisals may stem from the challenging or repetitive behaviors and
interests that autistic individuals display, which may be seen as stigmatizing to neurotypical
siblings in public or social situations.

Rixon and colleagues (2021) conducted a cluster analysis after separating autistic
children (N = 168) into groups based on ASD symptoms, adaptive functioning, prosocial
behavior, and behavior problems. Caregivers as well as siblings reported on sibling relationship
quality and psychosocial functioning. Analysis revealed that neurotypical siblings with autistic
children that displayed greater levels of internalizing and externalizing behaviors and were most
at risk for behavior challenges and poor sibling relationship quality. This finding was noted even
in autistic children with high adaptive skills and mild autistic symptoms. The results also showed

that neurotypical siblings of autistic children with the greatest level of support needs reported
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lower warmth and closeness within the relationship. Therefore, it appears that symptom severity
is not necessarily predictive of relationship quality. However, internalizing, and externalizing
behaviors (also known as challenging behaviors) of autistic children appear to have a spillover
effect on both the behavior of the neurotypical sibling and the sibling relationship. This finding is
consistent with the hypothesis that siblings bidirectionally influence one another (Pike & Oliver,
2017).

However, despite these challenges, research indicates that neurotypical siblings of autistic
children continue to experience positive outcomes in terms of psychosocial development. They
have been found to demonstrate high social competence, positive self-concept, and behavioral
adjustment (Ferraioli et al., 2012). Notably, several studies have suggested that neurotypical
siblings of autistic children may also display high levels of prosocial behavior (Orm et al., 2021;
Rum et al., 2021; Walton & Ingersoll, 2015). Although Walton and Ingersoll (2015) found that
avoidance and involvement were more frequent in relationships involving an autistic sibling,
their relationships were also marked by greater levels of prosocial behavior as well as less
aggression. The authors suggest that in the face of challenges, neurotypical siblings of autistic
children do not appear to display increased risk for maladjustment compared to neurotypical
sibling-dyads.

Similarly, Orm and colleagues (2021) compared prosocial behavior of neurotypical
siblings with siblings of children with disabilities, including ASD (N = 47) via a multi-informant
approach (i.e., reports from neurotypical siblings, mothers, and fathers). Results indicated that
siblings of autistic children scored highest on mother-reported prosocial behavior. This research

suggests that neurotypical siblings may be uniquely sensitive to the needs of autistic children.
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Rum and colleagues (2021) also explored prosocial behavior in neurotypical sibling
interactions with the autistic child. Video recordings were analyzed from 28 dyads while they
played a game of their choice within the home environment. During play, older neurotypical
siblings initiated more interactions overall compared to younger neurotypical siblings. A positive
relationship was also found between frequency of prosocial behavior in neurotypical siblings and
prosocial behavior in autistic children. Thus, neurotypical siblings not only exhibit prosocial
behaviors themselves, but their behaviors may serve as potential models of prosocial behavior
for autistic children.

The psychosocial strengths of neurotypical siblings of autistic children may be related to
increased opportunities to cultivate such skills. Autistic children often experience deficits in
various areas such as social skills, communication skills, and adaptive skills. These children, in
turn, require more intensive support to function than neurotypical siblings, which may lead
caregivers or other family members to rely on the neurotypical sibling for help in daily life.
Neurotypical siblings may then be presented with consistent opportunities to practice prosocial
behavior and develop social competency within the context of family interactions. In addition to
the support needs of the autistic child, it is possible that neurotypical siblings with greater levels
of social support themselves may be more likely to demonstrate high levels of prosocial
behaviors among other social skills (Ferraioli & Harris, 2010). The evidence in support of
neurotypical siblings as highly prosocial and socially competent models/play partners may be
particularly valuable when considering intervention implementation, as neurotypical siblings of
autistic children may be more intrinsically motivated to help create opportunities for their sibling

to learn (Travis & Sigman, 1998).
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Furthermore, research indicates that neurotypical siblings may provide opportunities for
autistic children to learn social-emotional, cognitive, and communication skills (Banda et al.,
2015; Bene & Lapina et al., 2020; Ben-Itzchak et al., 2019; de-Veld et al., 2021; El-Ghoroury &
Romanczyk, 1999; Newman, 1994). Bronfenbrenner’s ecological model may explain how
neurotypical siblings may promote development of such skills (Bronfenbrenner & Morris, 2006).
Neurotypical siblings are usually present in autistic children’s microsystems, or immediate
environments throughout most of their early lives. Over the course of childhood, neurotypical
siblings provide daily opportunities for social interaction within the home environment. Many of
the interactions between siblings, particularly siblings close in age, are likely to occur through
play. Play involves activities that are pleasurable and intrinsically motivating (Wolfberg, 1995).
These activities may ultimately provide the foundation by which children may develop cognitive,
social-emotional, and communication skills (Freider et al., 2009; Holmes et al., 2019; Sahlberg
& Doyle, 2019).

Although autistic children face challenges with play, resulting in rigidity or lack of
imagination (Wolfberg, 1995), during play with neurotypical siblings, it is possible that
neurotypical children may model and reinforce specific play behaviors, social behaviors, and
communication skills. Over time, these repeated interactions may become increasingly complex,
allowing for an increased level of challenge to cultivate opportunities for autistic children to
develop a more expansive repertoire of skills. It is plausible that skills gained from interactions
with neurotypical siblings may then extend to environments and situations within their
microsystems, including those in school and the broader community.

Researchers have applied this theory in practice by assessing the effects of neurotypical

siblings on autistic children. In El-Ghoroury and Romanczyk’s (1999) study, the researchers
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observed play between mothers, fathers, neurotypical siblings, and autistic children within the
home environment. The results showed that although parents exhibited more play behaviors
toward the autistic child compared to siblings, autistic children displayed more vocalizations and
play behaviors toward their neurotypical sibling than toward parents. This finding may suggest
that some autistic children display a preference for playing with their siblings. Because siblings
did not display as many play behaviors as parents, this may have created increased opportunities
for the autistic child to initiate social interactions. The authors suggest that sibling training may
help further promote positive interactions between siblings.

Additionally, Ben-Itzchak and colleagues (2019) examined social-emotional skills of
autistic children by assessing 150 families through parent-report measures of behavioral,
adaptive, and social functioning. Correlational analyses showed that autistic children with older
siblings demonstrated less severe deficits in social behaviors as well as repetitive and restricted
behaviors. Having more than one neurotypical older sibling was also associated with increased
social functioning of autistic children. The effects of younger siblings on greater social
functioning of autistic children also received modest support, though the relationship was
identified only in autistic children less cognitively impacted by ASD. The authors suggest older
neurotypical siblings may serve as role models of appropriate social behaviors of autistic
children. It was also proposed that the results may be related to family size, where larger families
may be able to provide greater support to both the autistic child and neurotypical sibling.

In a randomized-control trial conducted by de-Veld and colleagues (2021), the
researchers investigated the extent to which having siblings moderated outcomes related to
theory of mind in autistic children (between the ages of 8 to 13). Theory of mind, which is

impaired in many autistic children, is the ability to ascribe mental states or emotions to oneself

15



and others. Autistic children (N = 141) were randomized into a control group or intervention
group. The results revealed that having an older sibling and more than one sibling were related to
greater outcomes on theory of mind related behavior and social cognition. The authors propose
that autistic children may benefit from neurotypical siblings as they may have increased
opportunities to practice social-cognitive skills within the context of the home.

Considering that interactions with neurotypical siblings may provide opportunities for
skill development of autistic children, involving them in the intervention process appears to be a
logical extension. Strain and Danko (1995) involved three neurotypical siblings in a caregiver-
mediated intervention targeting social interactions within the sibling dyad. Caregivers
implemented a social skills intervention package within the home environment. This intervention
required caregivers to model and reinforce positive interactions (e.g., sharing, offering help,
complimenting) during play. Following intervention, all autistic children and neurotypical
siblings demonstrated increased levels of positive social interactions with one another. The
results of this study provided preliminary evidence that including neurotypical siblings in
intervention of autistic children may help provide opportunities to enhance the sibling
relationship.

In Baker’s (2000) study, the researchers employed a multiple-baseline design when
teaching three autistic children and neurotypical siblings how to play Bingo-based games that
were individualized to capitalize on the perseverative interests of the autistic participants.
Perseverative interests, which reflect a core characteristic of ASD involving repetitive behaviors
and interests, may be displayed by a fixation on specific topics (e.g., Batman, basketball) during
contextually inappropriate situations. During Baker’s (2000) intervention, researchers initially

taught the game and provided prompts to the sibling dyad and gradually faded their support
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when the sibling dyads were able to play independently. While playing the games, the
researchers discovered that sibling dyads engaged in more positive social behaviors and
displayed more positive affect toward one another. Autistic children specifically demonstrated
gains in joint attention and reductions in perseverative behaviors. Positive social behaviors and
joint attention of the autistic children maintained at 1 and 3-month follow up as well as
generalized to untrained games and untrained settings including the home and school.
Postintervention, neurotypical siblings also delivered more positive comments toward the autistic
child. Overall, the study provides support for involving neurotypical siblings in intervention to
enhance the skills of autistic children and quality of interactions within the sibling dyad.

Jones and Schwartz (2004) employed neurotypical siblings, parents, and peers in a
language intervention for three autistic children. Using a single-subject parallel-treatments
design, neurotypical siblings, parents, and peers modeled appropriate responses on language
tasks involving picture cards. Picture cards and reinforcement for appropriate responses were
delivered by researchers. Appropriate responses during language tasks increased across all three
models. However, the results demonstrated that neurotypical sibling models were as effective,
and for some children, more effective than peer and parent models.

Dodd and colleagues (2008) involved siblings during play sessions following parent-
implementation of a social story intervention for children diagnosed with Pervasive
Developmental Disorder (now identified as ASD). The social stories focused on a challenging
behavior (e.g., giving excessive directions) and an appropriate behavior (e.g., complimenting)
during play with their neurotypical sibling. Following intervention, one autistic child exhibited a
decrease in excessive directions and both children increased their frequency of complimenting

during play sessions with their neurotypical sibling.
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Reagon and colleagues’ (2006) conducted a study in which an older neurotypical brother
of an autistic boy acted as a video-model engaging in four pretend play scenarios. Using an AB
design, the researchers first observed the siblings playing as the neurotypical sibling read his
lines and performed his role from the video regardless of the autistic child’s response. During
intervention, the siblings were instructed to watch the video together and play was observed
following the video. Though findings should be interpreted with caution as the AB design lacks
demonstration of experimental control, the results demonstrated an increase in scripted
statements and actions of the autistic child following sibling involvement in video-modeling. The
autistic child also demonstrated generalization of pretend play as he performed a role learned
from the video with their untrained sibling and mother. The sibling satisfaction survey revealed
that the trained neurotypical sibling reported their involvement to be fun and informative of how
to play with the autistic child.

Most recently, Watkins and colleagues (2021) used a reversal design across two sibling
dyads in a play-based intervention implemented by adult researchers. During intervention,
researchers provided instructions, modeling, and feedback to the sibling dyad during play
interactions. Results indicated that following intervention, social interactions increased for both
sibling dyads. Measures also suggested a high level of social validity of the intervention and
generalization of social skills to another setting for one sibling dyad. Overall, the implications
suggest that including neurotypical siblings could provide a method of improving socialization
within the sibling dyad.

Sibling-Mediated Interventions
The research discussed clearly indicates that neurotypical sibling involvement in

intervention may be advantageous for autistic children. However, many of these studies were
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mediated by other individuals (e.g., therapists, caregivers) and involved neurotypical siblings
more passively. However, researchers have also examined the effects of neurotypical siblings in
a more active role through sibling-mediated interventions (SMIs). SMIs are interventions in
which neurotypical siblings of autistic children receive training in ABA procedures and serve as
the primary change agent in the direct delivery of intervention.

Behavioral Modification Interventions. Various intervention procedures have been
successfully taught to and implemented by neurotypical siblings. Two of the earliest SMI
studies, conducted by Colletti and Harris (1977) and Schreibman (1983), assessed sibling
implementation of behavior modification strategies more generally. During Colletti and Harris’
(1977) intervention, one neurotypical sibling delivered instructions to her autistic sibling and
provided an edible reinforcer for successful string-beading when prompted via headset by a
therapist. The results indicated that task engagement of the autistic child increased during the
SML

Schreibman and colleagues (1983) trained 4 neurotypical siblings via video modeling and
direct instruction on how to implement behavior modification strategies including reinforcement
and discrete trial training (DTT). DTT involves reducing complex skills into small components
and teaching skills systematically one by one. Neurotypicals siblings applied these strategies
while providing instructions to autistic children on individualized tasks. The researchers found
that correct responding of autistic children increased because of the SMI. Additionally,
neurotypical siblings increased their percent of correct implementation of behavior modification
procedures and generalized these skills to an untrained setting. A social validity measure also
indicated that neurotypical siblings decreased their negative statements and increased their

positive statements about the autistic child following training. Thus, these studies provided the
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foundation for identifying neurotypical siblings as potentially effective teachers for autistic
children.

Two other studies trained siblings to implement behavior modification techniques.
However, unlike the prior studies, these techniques were implemented within the context of play.
Coe and colleauges (1991) trained neurotypical siblings to provide reinforcement, verbal
prompts, and physical prompts to autistic children during play at home. Following intervention,
autistic children demonstrated increased functional manipulation of toys and increased
verbalizations. Additionally, Celiberti and Harris’ (1993) trained three neurotypical siblings to
implement behavior modification techniques within the context of cooperative play. Prior to
implementation, the neurotypical siblings watched the trainer model the intervention procedure,
engaged in role-play with the trainer, and practiced the intervention with the autistic child.
During the intervention, neurotypical siblings delivered instructions, modeled behavior, as well
as provided reinforcement and/or prompts depending on the autistic child’s responses. Following
intervention, autistic children demonstrated increased interest in play, responses to social cues,
and cooperation. Neurotypical siblings demonstrated increases in skills related to the behavior
modification techniques as well as increased pleasure, confidence, and decreased frustration.
Neurotypical siblings also demonstrated maintenance of the procedure over time and
generalization across play partners. Therefore, these findings provided early support for
neurotypical siblings’ ability to implement behavior modification techniques within the context
of play with autistic children.

Naturalistic Developmental Behavioral Interventions. Many recent studies have
explored sibling implementation of well-established Naturalistic Developmental Behavioral

Interventions (NDBI) for autistic children. NDBIs are implemented in natural contexts, involve
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child-centered activities, capitalize on the motivation of the child by following their interests,
focus on teaching functional skills, and promote generalization of skills across individuals,
behaviors, and settings (Schreibman et al., 2015). NDBIs are informed by Piaget’s cognitive
stage theory and Vygotsky’s sociocultural theory. More specifically, NDBIs generally follow
developmental sequences when teaching skills and autistic children are viewed active
participants in their development. For example, autistic children ultimately select the contexts
and stimuli involved in learning by making choices and demonstrating interests for facilitators to
follow. Additionally, Vygotsky’s concept of the zone of proximal development is also
incorporated into many NDBI’s, as learning opportunities are individualized to allow for an
appropriate balance between skill and challenge (Miller, 2016; Schreibman et al., 2015). This
concept may be exemplified through strategies including the use of prompts (e.g., physical,
verbal, gestural assistance) to support early skill acquisition and prompt fading (i.e., fading
support) as autistic children become increasingly capable of independently demonstrating a skill.
Pivotal Response Training is one example of a NDBI that has been implemented by
siblings in research (PRT; Allclair, 2020; Sullivan 1999). PRT is an intervention that mimics
natural social interactions between children in their natural environment (Sullivan, 1999). This
procedure aims to increase motivation, which is often impaired in autistic children, by providing
choice, reinforcement, modeling behavior, and implementing natural consequences (Allclair,
2020; Sullivan, 1999). In Sullivan’s (1999) study, neurotypical siblings were taught PRT via
direct instruction, modeling, and role-play with in-vivo feedback before implementing the
procedure at home during play with the autistic children. Increased interactions and decreased

non-engagement were observed across all 7 participants. Increased object engagement, joint
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attention, and verbal responses were observed in some participants. Neurotypical siblings
increased their modeling and attempts to get their siblings’ attention.

PRT was examined again by Allclair in 2020. Allclair’s study, which involved 3 sibling
dyads, neurotypical siblings implemented PRT during play sessions at home with the autistic
children (Allclair, 2020; Sullivan, 1999). Following PRT, increased time the sibling dyad spent
together increased, accompanied by increased mood of neurotypical siblings. Therefore, sibling-
mediated PRT has been found to have potential benefits for autistic children and neurotypical
siblings alike.

Stay-Play-Talk is another intervention that has been implemented by siblings (SPT;
Kryzak & Jones, 2017; Tsao & Odom, 2006). SPT is a play-based intervention which contains
various components of NDBIs. For example, SPT requires neurotypical siblings to stay close in
physical proximity to the autistic child, obtain the autistic child’s attention, cultivate natural
opportunities for conversation and turn-taking, negotiate ideas regarding what to play, ask
questions contextually related to play and the interests of the autistic child, and provide feedback
(Goldstein & English, 1997; Tsao & Odom, 2006). In Tsao and Odom’s (2006) study, 4
neurotypical siblings were first trained on the steps of SPT via direct instruction during social
skills lessons. Neurotypical siblings then implemented the social interaction SPT intervention
within the context of home-based play with autistic children. The sibling-mediated SPT
intervention effectively increased joint attention and social behaviors of 3 of the 4 autistic
children. Maintenance of social behaviors over time was also observed for 3 of the 4 participants.
Three of the four neurotypical siblings also demonstrated increased social initiations. Overall,
this study exemplifies how implementation of NDBIs may promote social skills for both autistic

children and their neurotypical siblings.
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Kryzak and Jones (2017) expanded on Tsao and Odom’s (2006) SPT intervention by
having 4 neurotypical siblings self-manage their implementation while playing with the autistic
child. Neurotypical siblings first participated in behavior skills training, which involved
instruction, modeling, rehearsal, and in-vivo feedback. The researchers then systematically
increased the duration of time the neurotypical sibling spent staying near, playing with, and
talking with their neurotypical sibling by one-minute intervals. The final goal for all participants
was to implement SPT with 100% accuracy across three consecutive opportunities for 10
minutes while providing 10 comments to autistic children. The researchers found increased
reciprocal interactions of autistic children, increased neurotypical self-management, and
increased neurotypical SPT responses due to the sibling-mediated SPT intervention. It was also
reported that the neurotypical siblings implemented the intervention with high degrees of fidelity
and that the intervention was found socially valid. Thus, both Tsao and Odom’s (2006) and
Kryzak and Jones’ (2017) studies further indicate that neurotypical siblings may help facilitate
opportunities to practice social behaviors, joint attention, and play, which are all impacted in
autistic children (American Psychiatric Association, 2013).

Furthermore, siblings also mediated reciprocal imitation training (RIT) during play with
autistic children in Walton and Ingersoll’s (2012) research. RIT is a NDBI an intervention aimed
at increasing imitation skills of autistic children, which can facilitate social coordination between
play partners within a natural, social context (Walton & Ingersoll, 2012). During this RIT
intervention, six neurotypical siblings imitated the actions of the autistic children (e.g., gestures,
movements, verbalizations), used simplified language to describe the activities, alternated
between imitating the autistic children and providing attempts for the autistic children to engage

in imitation, provided social praise for attempts at imitation, and provided prompting as needed.
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The neurotypical siblings were taught to implement RIT in a home setting after receiving
manualized training, engaging in role-play, and demonstrating the protocol with the autistic
children. Following RIT implementation, autistic children experienced gains in imitation (which
maintained over time) and joint attention. Neurotypical siblings also demonstrated increases in
skills related to the RIT procedure and caregivers rated the intervention as socially valid. The
results of the sibling-mediated RIT intervention suggest that neurotypical siblings can promote
imitation skills of autistic children, which is critical for development of language and social
behaviors.

The natural language paradigm is another NDBI that has been tested among siblings
(NLP; Spector & Charlop, 2018). NLP is a naturalistic intervention which emphasizes turn-
taking, task variation, and using highly motivating stimuli to facilitate functional language
development (i.e., toys; Koegel et al., 1987; Spector & Charlop, 2018). Neurotypical siblings
were first taught the NLP procedure via video-modeling, followed by role-play. The procedure
itself required neurotypical siblings to provide autistic children with choices, model appropriate
language, and provide positive reinforcement for imitation. Following sibling-mediated NLP, 3
of 4 autistic children demonstrated increases in appropriate speech. Speech gains maintained
over time and generalized for 1 participant. The researchers also reported increased happiness
behaviors across all 3 autistic children. This finding is particularly notable as it demonstrates that
autistic children not only demonstrated language gains, but that they appeared to enjoy the SMI.

Combination Interventions. Various SMIs contain elements of both behavioral
modification and NDBIs. For example, Ferraioli & Harris’ study (2011), siblings implemented a
joint attention (JA) intervention. JA is a social-communicative behavior that involves the ability

to use gestures and eye contact to coordinate attention with another person (Ferraoili & Harris,
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2011). Deficits in this skill are correlated with increased ASD severity (Ferraoili & Harris,
2011). In the study, four neurotypical siblings were trained via modeling and role-play with in-
vivo feedback. This JA intervention systematically replicated a procedure created by Whalen and
Schreibman (2003) and incorporated aspects of PRT and discrete trial training (DTT). Following
sibling implementation, autistic children demonstrated increased initiations and neurotypical
siblings reported satisfaction with the JA intervention.

Additionally, Oppenheim-Leaf and colleagues (2012) conducted a study in which three
siblings implemented a social play intervention. During this social play intervention,
neurotypical siblings were trained to provide clear instructions, initiated play interactions,
reinforced appropriate play behavior, share toys, and model appropriate toy play via direct
instruction, modeling, and role-play. Following implementation of the procedure, increased
positive interactions, and decreased negative intercalations were observed in the sibling dyads.
Neurotypical siblings also increased their social behaviors, play interactions, as well as quantity
and quality play with the autistic children.

In Akers and colleagues’ (2018) study, three neurotypical siblings delivered a script
fading procedure with the three autistic children during play. Siblings were trained to deliver the
script fading procedure via role-play with parents with feedback from researcher. During
intervention, neurotypical siblings delivered an auditory script every 30 seconds and waited for
their sibling to attempt to verbalize the script. If siblings did not imitate the phrase, they were
physically guided to press a voice recorder button. If the prompt was ineffective, siblings
provided a verbal prompt (e.g., “say, bounce the ball”’). Once the autistic child independently
verbalized 3 scripts with 100% accuracy, the script fading was initiated one word at a time. The

last word was removed first, the second to last word was removed after, and so forth until the
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entire script was removed. Results illustrated increases in contextually appropriate statements
following the sibling-mediated script-fading procedure. These statements also maintained during
follow-up sessions.

Most recently, neurotypical siblings in Glugatch and Machalicek’s (2021) study
participated in a play-based intervention augmented by a sibling-support program for the
neurotypical sibling. The sibling-mediated play intervention focused on four strategies: 1)
following the child’s lead and providing choices, 2) ensuring the autistic sibling was paying
attention before the sibling provided directions, 3) narrating play and providing prompts, and 4)
providing social praise for appropriate play behaviors. Neurotypical siblings also participated in
a weekly support group (limited to 3 weeks due to a global pandemic) that covered topics related
to having an autistic sibling. The support group included group activities, opportunities for
sharing experiences, and take-home activities. Due to a global pandemic, researchers monitored
some of the intervention sessions via telehealth. The researchers found that the sibling-mediated
intervention increased the percentage of reciprocal play within the sibling dyad and initiations
made by neurotypical siblings. Neurotypical siblings were found to increase their use of play
strategies and these strategies generalized with untrained toys. Results also demonstrated that the
intervention was socially valid per sibling- and caregiver-report.

Taken together, the literature suggests that SMIs may have been successful at improving
various skills for autistic children including those related to social skills, play, joint attention,
language, task completion, imitation, and happiness. In all studies in which it was assessed,
demonstrations of maintenance and/or generalization were observed which support the
hypothesis that neurotypical siblings may also be highly influential in laying the foundation for

skills to extend to other social partners, settings, and/or situations over time (Akers et al., 2018;
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Colletti & Harris, 1977; Ferraioli & Harris, 2011; Glugatch & Machalicek, 2021; Kryzak &
Jones, 2017; Schreibman et al., 1983; Spector & Charlop, 2018; Tsao & Odom, 2006). This may
be partially related to the tendency for siblings to interact with one another in settings beyond the
home such as school or public settings, allowing more opportunities for autistic children to
practice skills across various contexts. Furthermore, sibling-mediated interventions had high
socially validity across all the studies in which it was reported (Allclair, 2020; Glugatch &
Machalicek, 2021; Ferraioli & Harris, 2011; Sullivan, 1999; Schreibman et al., 1983; Walton &
Ingersoll, 2012), indicating that the interventions were both effective in their primary outcomes
as well as meaningful to the lives of the neurotypical siblings and their families.

There are several reasons why these SMIs may have been effective. First and foremost,
the interventions themselves largely involved play-based activities between siblings. Play is the
primary process by which children learn and interact with one another. Research has consistently
pointed to play as a facilitator of social-emotional, language, and cognitive skills in neurotypical
children (Freider et al., 2009; Holmes et al., 2019; Sahlberg & Doyle, 2019). Play also provides
children with opportunities to develop planning and self-regulation skills while turn-taking,
sharing, and resolving conflict (Galinsky, 2010). This relationship may help explain why autistic
children displayed fewer challenging behaviors during SMI interventions. Play also promotes
concentration and engagement for extended periods of time (Wang & Barrett, 2013), which may
have contributed to the observed increases in joint attention during SMIs.

During the SMIs, play interactions with neurotypical siblings often involved highly
preferred toys or items. Neurotypical siblings often used these items to follow the interests of the
autistic child to facilitate opportunities to practice skills. Following the interests of autistic

children through play allows autistic children to adopt a more active role in their own
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intervention. It is also possible that incorporating play maximized motivation of the autistic
child, mimicked natural interactions between siblings, and facilitated enjoyment of both siblings
(Charlop & Spector, 2018). This motivation and enjoyment may have enhanced learning and
thus promoted skill development.

Additionally, the setting in which most of the interventions were conducted may have
also contributed to overall effectiveness as most of studies involved SMIs were delivered in the
home (Allclair, 2020; Celiberti & Harris, 1993; Coe et al., 1991; Colletti & Harris; 1977;
Ferraioli & Harris, 2011; Kryzak & Jones, 2017; Oppenheim-Leaf et al., 2012; Schreibman et al.,
1983; Sullivan, 1999; Tsao & Odom, 2006; Walton & Ingersoll, 2012). The home presents a
non-threatening environment for autistic children that may be uniquely associated with play
between siblings as most of their interactions occur in this context. This may have facilitated
cooperation and opportunities for learning within a familiar setting. Thus, many of the play-
based SMIs may have capitalized on history of interactions within the child’s natural
environment.

Moreover, the nature of sibling relationships themselves may have created opportunities
for learning that were both highly motivating and enriching. Neurotypical siblings serve as
familiar, age-appropriate, highly influential, and potentially reinforcing peers to teach skills
(Azmitia & Hesser, 1993; Kim et al., 2007; McHale et al., 2012; Newman, 1994; Pike & Oliver,
2017). Neurotypical siblings are unique in that they display high levels of prosocial behavior
toward autistic children (Orm et al., 2021; Walton & Ingersoll, 2015). These prosocial tendencies
suggest that neurotypical siblings may be highly motivated to participate in the intervention of
autistic children, perhaps influencing greater intervention fidelity and initiation of practice in

situations beyond the initial intervention.
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Lastly, many of these SMIs may have been effective because they capitalized on the
bidirectionality of relationships between autistic children and neurotypical siblings (Allclair,
2020; Celiberti and Harris, 1993; Glugatch and Machalicek, 2021; Kryzak & Jones, 2017; Tsao
& Odom, 2006). The relational developmental systems metatheory, which incorporates
principles of Bronfenbrenner’s bioecological model, highlights the bidirectionality of
interactions between individuals and their contexts (Bronfenbrenner & Morris, 2006; Lerner,
2006). In the case of the SMIs, many autistic children gained developmental benefits, which may
have consequently benefitted neurotypical siblings.

More specifically, when considering Bronfenbrenner’s bioecological model
(Bronfenbrenner and Morris, 2006), autistic children and neurotypical siblings engaged in
bidirectional microsystem-level interactions during the SMIs. During these SMIs, neurotypical
siblings facilitated repeated, play-based interactions within the home environment that
continuously built upon the existing skills of the autistic children over the course of the
intervention. Through these repeated interactions, autistic siblings were able to develop
cognitive, social, and communication skills that likely paved the way for increased social
initiations, play behaviors, and communication directed toward neurotypical siblings. In return,
neurotypical siblings may have been reinforced by the social behaviors of the autistic children,
leading to improved interest, pleasure, social interactions (Celiberti & Harris, 1993; Glugatch &
Machalicek, 2021; Tsao & Odom, 2006), mood, confidence (Allclair, 2020), reciprocal
interactions (Kryzak & Jones, 2017) and decreased frustration (Celiberti & Harris, 1993) of
neurotypical siblings. One study demonstrated that despite concerns that neurotypical siblings
may find intervention implementation demanding or challenging, there was no indication of

detrimental effects to their well-being post-intervention (Allclair, 2020). Thus, these
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bidirectional interactions may have enhanced positive outcomes for neurotypical siblings and
provided a foundation for improving the sibling relationship. These findings replicate previous
research that neurotypical siblings encounter developmental benefits from interacting with
autistic children (Verté, 2003; Walton & Ingersoll, 2015, Guidotti et al., 2021) and support the
theory that the bidirectionality of sibling interactions may endorse positive outcomes for both
siblings via SMIs (Lerner, 2006).

However, despite the effectiveness of these SMIs, the current body of literature is lacking
in its representation of culturally and linguistically diverse (CALD) children. To date, only one
SMI (Glugatch & Machalicek, 2021) reported demographic information related to ethnicity and
languages spoken by the sibling dyad. Only one of the participants in the study was identified as
non-white and bilingually-exposed to English and Spanish, though this finding did not inform
intervention delivery in any way. The lack of consideration of diversity raises concerns regarding
the social validity and sensitivity of SMIs conducted thus far. Unfortunately, in research, White
populations have historically received more attention than people of color (Durkin et al., 2015).
For autistic children specifically, this discrepancy may particularly problematic as Black and
Latinx autistic children are diagnosed later in development compared to white children (Maenner
et al., 2018). Nonetheless, the dearth of SMI research for diverse populations of autistic children
highlights a gap in the literature that demands further inquiry.

A Review of the Literature on Culturally and Linguistically Diverse Autistic Children

Worldwide, it is estimated that 1 in 100 children is affected by ASD (Zeidan et al., 2022).
The prevalence of ASD has been difficult to ascertain in developing countries, though recent
research suggests that previously under-represented groups are gaining more attention (World

Health Organization, 2019; Zeidan et al., 2022). Although ASD appears to manifest in CALD
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children and families across all racial, ethnic, and socioeconomic groups, recent estimates
suggest that children of color tend to get diagnosed later in development and less often than their
white counterparts (Maenner et al., 2020). More specifically, White children are 1.1 times more
likely to be diagnosed than Black children and 1.2 times more than Latinx children (Maenner et
al., 2020). These disparities are particularly pronounced for Latinx children as they are also 1.1
times less likely to be diagnosed than their black counterparts (Maenner et al., 2020). Cultural
stigmas, lack of healthcare resources, and non-English primary language may explain why such
gaps exist (Rosen-Reynoso et al., 2016).

Although black and Latinx children have been historically underdiagnosed, due to
improvements in accessibility of health care and international policies, changes to the diagnostic
criteria of ASD, and increased awareness of ASD, patterns suggest that diagnoses of these
children have been catching up to White populations over time (Christensen, 2019; Maenner,
2020; Zeidan et al., 2022). However, despite improvements in the detectability and diagnosis of
ASD, research on interventions for autistic children have focused primarily on White samples
from Western cultures (Durkin et al., 2015). This discrepancy is particularly relevant because
SMls, which will be explored in the present study, appear to lack diversity in their participants.
This lack of diversity is problematic considering that ASD impacts CALD groups and that the
worldwide prevalence of ASD has increased over time (Maenner et al., 2020; Zeidan et al.,
2022). Thus, research on interventions for CALD autistic children is needed.

Furthermore, lack of representation of CALD autistic children in research has resulted in
limited scholarly understanding regarding the experiences of and best practices for this
population, particularly related to heritage language(s), or home language(s). On a global scale,

over 50% of children are exposed to more than one language (Grosjean, 2010). In the United
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States, over 12 million children speak a language other than English in their home; a number that
is projected to continue growing with the increasing diversity of the country’s population (KIDS
COUNT Data Center, 2020; Ortman & Shin, 2011). The prevalence of ASD combined with the
growing diversity of language indicate that a large proportion of autistic children are raised in
families with a heritage language other than English, suggesting that this language is worthy of
exploration.

However, many caregivers have feared that bilingual exposure may exacerbate existing
language delays in their autistic children (Hampton et al., 2017; Kremer-Sadlik, 2005; Lim et
al., 2018; Yu, 2013). Caregivers of autistic children with lower levels of verbal ability appear to
be most susceptible to these concerns (Hambly & Fombonne, 2012; Hampton et al., 2017).
Although healthcare providers, therapists, and educators are the primary sources of information
for caregivers, many of them have reinforced caregiver fears by advising them to avoid bilingual
exposure so as not to cause confusion (Yu, 2013). This advice appears to have been informed by
several factors: 1) language deficits as one of the core characteristics of ASD, 2) the need for
bilingual-exposed children to understand that one concept may be represented by more than one
word across languages, 3) autistic children face challenges with joint attention involved in
mapping words to corresponding stimuli, which raises concerns regarding receptive language
delays, 4) differences in grammatical structure across languages, and 5) English as the dominant
language in certain cultures (Hambly & Fombonne, 2012; Lim et al., 2018; Yu, 2013; Yu,
2016).

On the other hand, research has consistently indicated that these fears may be unfounded
as bilingual-exposed (BE; i.e., those exposed to two languages) and monolingual-exposed (ME;

i.e., those exposed to one language) autistic children do not appear to differ in terms of their
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language outcomes (Dai et al., 2018; Hambly & Fombonne, 2011; Ohashi et al., 2012; Peterson
et al., 2012; Valicenti-McDermott et al., 2013; Zhou et al., 2019). These findings have been
consistent across autistic children with low and high levels of verbal ability (Hambly &
Fombonne, 2012; Hampton et al., 2017). BE autistic children’s age of onset of first words, rates
of English vocabulary, vocabulary production, and vocabulary comprehension have been
identified as on par with their ME autistic counterparts (Ohashi et al., 2012; Peterson et al.,
2012). BE autistic children have scored equally to ME autistic children on measures of receptive
language, expressive language, and functional communication (Beauchamp et al., 2020; Dai et
al., 2018; Gonzalez-Barrero & Nadig, 2019; Ohashi et al, 2012; Valicenti-McDermott et al.,
2013). Onset of bilingual exposure (whether during infancy or post-infancy) does not appear to
influence negatively influence language outcomes (Hambly & Fombonne, 2011).

Furthermore, Sendhilnathan & Chengappa’s (2020) study demonstrated that BE autistic
children do not appear do differ significantly from ME autistic children on measures of cognitive
abilities, social-communication, or social skills. BE children in this study were exposed to
heritage languages including Mandarin, Malay, or Indian. In the study, a 6-month language
intervention was delivered exclusively in English. Following intervention, BE children exhibited
developmental gains on par with the ME counterparts. Though the social-communication skills
of the BE group were rated higher than those of ME children, this difference was not statistically
significant. Nonetheless, this study indicates that BE autistic children fare equally as well as their
ME autistic peers on measures related to characteristics of ASD.

Several studies have demonstrated that bilingual exposure may be advantageous for
autistic children, particularly in relation to development of play and communication skills

(Beauchamp et al., 2020; Valicenti-McDermott et al., 2013; Zhou et al., 2019). BE autistic
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children appear more likely than their ME autistic peers to engage in pretend play as well as use
vocalizations and gestures (e.g., pointing, leading an adult’s hand to a desired object; Valicenti-
McDermott et al., 2013; Zhou et al., 2019). School-aged BE autistic children have also displayed
receptive vocabulary, receptive language, and expressive language skills that are equivalent to
neurotypical ME and BE same-age peers (Beauchamp et al., 2020). In typically developing
children, 40-70% of language input in heritage language is required for BE children to acquire
language levels on par with ME peers. (Thordardottir, 2011). It is important to consider that
despite this level of exposure, many autistic children experience lifelong language delays and
may not necessarily achieve bilingual verbal ability equivalent to those of neurotypical children.
Research indicates that BE children may even prefer instruction in their heritage
language, particularly during difficult tasks. In Aguilar and colleagues’ (2017) study, five BE
autistic children were taught to press colored buttons prior to presentation of tasks to request
instruction and reinforcement delivered in English, Spanish (i.e., their heritage language), or no
language (control condition with no instruction or reinforcement). Although analysis indicated
that participants did not display a preference for either language during easy tasks, three children
preferred instruction in their heritage language (Spanish) when difficult tasks were presented.
The authors suggest that heritage language may be associated with long reinforcement histories
and may be preferred when tasks appear challenging. Considering this preference for heritage
language, particularly during challenging tasks, research is needed to determine how heritage
language may help autistic children during interventions aimed at teaching new skills.
Vygotsky’s sociocultural theory may help explain why heritage language may be
particularly crucial for autistic children raised in a home with a non-English heritage language.

According to Vygotsky’s sociocultural theory, language is proposed as one of most important
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tools for development (Gauvain, 1998; Miller, 2016). Language allows children to construct an
understanding of themselves, others, and their environment. Through language, children are also
able to engage in interactions with more knowledgeable individuals, including verbal,
neurotypical siblings. These interactions must offer an appropriate balance between the existing
skill-level of the child and potential skill-level obtained through challenge (Miller, 2016).

Although Vygotsky did not directly conduct research on heritage language acquisition of
autistic children, his sociocultural theory emphasizes the role of culture in the development of
language overall (Miller, 2016). According to this theory, culture determines what languages
children learn and through what processes they acquire them. Therefore, autistic children
essentially acquire heritage language through culturally-dictated interactions with more advanced
social partners. Because the language used during intervention of autistic children often defaults
to the dominant language of the culture (which in the United States is generally English), this
may result in limited opportunities for autistic children to learn their heritage language. Thus,
based on the assumptions of Vygotsky’s sociocultural theory, it is predicted that heritage
language acquisition of autistic children may be enhanced by adopting more culturally sensitive
practices that incorporate such language during intervention.

Furthermore, heritage language is one way in which cultural practices are passed down to
children and shared among a group of people (Beauchamp & MacLeod, 2017; Miller, 2016). For
BE autistic children, interactions within the home are more likely to occur in this language.
However, when autistic children are denied exposure their heritage language, they may be
prevented from engaging in interactions that could otherwise promote development of language
and social skills, which are often impacted in this population (American Psychological

Association, 2013). Beyond the home, heritage language may also be valued by individuals who
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share a common culture and engage in cultural practices with autistic children and their families
(e.g., church, school, or social groups). Thus, exposure to heritage language may provide
opportunities for autistic children to generalize social skills to other members of their local
community.

This theory is supported by qualitative research of BE autistic children. In Hampton and
colleagues’ (2017) study, data were collected following parent interviews regarding language
exposure. Parents of BE autistic children reported that restricting exposure to only one language
could compromise warmth, emotional closeness, and high-quality social interactions within the
family. Similarly, Chinese parents in Yu’s (2013) study reported that heritage language was
often reserved for social situations or daily life at home. Thus, it appears caregivers may feel
more comfortable and confident in their ability to communicate effectively in their heritage
language.

Despite the evidence suggesting that heritage language may be advantageous for the
development of autistic children, only a few studies have included such language interventions
with autistic children. The earliest study to do so was conducted by Seung and colleagues in
2006. Their study examined the efficacy of a speech-language intervention in Korean and
English intervention for a 3-year-old BE autistic child. For the first 12 months, the child received
biweekly intervention in his heritage language (Korean). For the following 12 months, the child
was gradually introduced to English until the final 6 months, which were delivered in English.
Throughout the intervention, the child’s receptive and expressive skills improved in both
languages, and he also exhibited reduced challenging behaviors. Follow-up measures indicated
that the child was able to respond to testing delivered in English, suggesting that heritage

language may be useful in promoting acquisition of another language.
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In 2011, Lang and colleagues delivered discrete trial training (DTT) to a BE autistic child
in both heritage language (Spanish) and English. Standardized measures indicated that the child
exhibited equal delays in both languages prior to intervention. During intervention, data on
challenging behaviors (i.e., persistent loud tongue clicks) and correct responses during DTT
trials were collected. Results indicated that instruction in heritage language was associated with
decreased challenging behaviors and increased correct responses. Thus, interventions delivered
in heritage language may potentially help reduce challenging behaviors in autistic children,
providing more opportunities to complete tasks and learn new skills.

Using an alternating treatments design, Vaughn (2013) assessed expressive language of
three autistic children in English and their heritage language (Spanish) during a conversation
training program. During training, therapists delivered sessions either exclusively in English or
Spanish, though children were able to respond in either language. Results indicated that
instruction in heritage language was as effective as English at facilitating expressive language.

Lastly, Lim and Charlop (2018) also used an alternating intervention design in which
instruction, comments, and verbal praise were delivered in English and heritage language
(Korean or Spanish) during play sessions with four BE autistic children. Results demonstrated
that children displayed more functional play behaviors in the heritage language condition
compared to the English condition. The study replicated the findings of Lang and colleagues
(2011) as one child exhibited fewer challenging behaviors during the heritage language
condition. Considering that many autistic children demonstrate challenges with appropriate play,
instruction in heritage language may provide a foundation by which to teach play skills to these

children.
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A few studies have also successfully integrated heritage language in intervention of
autistic children involving caregivers. In 2011, Dalmau and colleagues used a multielement
design to compare the effects of parent-mediated functional communication training (FCT) in
English and heritage language (Spanish) for two autistic children. FCT is a procedure which
provides children with reinforcement for using language or communication to replace
challenging behaviors that may interfere with learning. With training and coaching by primary
investigators, mothers in the present study delivered FCT sessions in both languages in their
home setting. Results indicated that across both language conditions, parent implementation of
FCT effectively reduced destructive challenging behavior while increasing communication and
task completion in both participants.

Additionally, Lim and colleagues’ (2020) study used a multiple baseline design to teach
five Spanish-speaking mothers with limited English proficiency how to facilitate dressing skills
of their autistic children via a video prompting intervention. First, video prompting (delivered in
Spanish) of each step of the procedure was facilitated by a monolingual English-speaking trainer.
The mothers then role-played each step of the procedure with the trainer until they were able to
do so with 100% accuracy across two consecutive opportunities. The mothers then implemented
the procedure with their children. Results indicated that independent dressing skills increased for
4 of 5 children. All mothers mastered the procedure with a trainer, and skills taught via video
prompting successfully generalized across people (i.e., from trainers to therapists) for 3 of the
mothers. High social validity and intervention integrity were also reported.

Most recently, Gumaer and colleagues (in preparation) integrated heritage language
through caregiver-mediated NLP. Using a non-concurrent multiple baseline design (n=4 dyads),

NLP was taught in both English and heritage language (Spanish or Korean) using video-
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modeling, role-play with a researcher, self-assessment, and in-vivo feedback from the
researchers. Caregivers delivered NLP with their children following 100% accurate performance
on all steps of the procedure across two consecutive sessions. During caregiver-mediated NLP
and free-play sessions, appropriate verbalizations, and mean length of utterances in both English
and Spanish increased for all four children. This study provides preliminary support that heritage
language may be used to facilitate overall language skills of autistic children.

Therefore, the growing literature on heritage language indicates that contrary to the initial
concerns presented by healthcare professionals and caregivers, BE autistic children do not appear
to present additional development delays compared to their ME autistic counterparts.
Interestingly, heritage language appears to be as effective, and in some cases more effective for
promoting language, social, adaptive, and behavioral development (Dalmau et al., 2011; Gumaer
et al., in preparation; Lang et al., 2011; Lim & Charlop, 2018; Lim et al., 2020; Seung et al.,
2006; Vaughn, 2013). Integration of heritage language in caregiver-mediated interventions has
demonstrated promising results for language, communication, and adaptive skills (Dalmau et al.,
2011; Gumaer et al., in preparation; Lim et al., 2020). However, thus far, heritage language has
only been assessed via therapist or caregiver delivery of intervention (Dalmau et al., 2011;
Gumaer et al., in preparation; Lang et al., 2011; Lim & Charlop, 2018; Lim et al., 2020; Seung et

al., 2006; Vaughn, 2013).
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CHAPTER 2

The Present Study: A Naturalistic Intervention Mediated by Siblings for Autistic Children

Overall, the research on SMIs currently lacks consideration of CALD autistic children
while research on heritage language lacks consideration of neurotypical siblings. In intervention,
SMIs have provided crucial opportunities for development across various domains including
language, social interactions, and play, which are impacted in autistic children (Akers et al.,
2018; American Psychological Association, 2013; Celiberti & Harris, 1993; Coe et al., 1991;
Glugatch & Machalicek, 2021; Oppenheim-Leaf et al., 2012; Spector & Charlop, 2018). Play
specifically provides opportunities for engagement, turn-taking, resolving conflict, and
concentration (Galinsky, 2010; Wang & Barrett, 2013). Play-based SMIs have demonstrated
positive bidirectional effects on autistic children and their neurotypical siblings, yet these
interventions have not been explored when conducted in heritage language (Allclair, 2020;
Celiberti and Harris, 1993; Glugatch and Machalicek, 2021; Kryzak & Jones, 2017; Tsao &
Odom, 2006).

Interestingly, autistic children receive most heritage language exposure at home (Lim,
2021), the primary environment in which sibling interactions occur. This language is often used
as a cultural tool which facilitates communication, emotional closeness, and warmth within
family relationships (Hampton et al., 2017; Yu, 2013). For autistic children specifically, heritage
language appears to help facilitate language development overall (American Psychological
Association, 2013; Dalmau et al., 2011; Seung et al., 2006; Vaughn, 2013). However, research
has thus far has only assessed therapist and caregiver delivery of intervention (Lim & Charlop,

2018; Lim et al., 2020).
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Incorporating heritage language into the context of a SMI may be a fruitful extension of
current research. Considering that neurotypical siblings may be effective change agents for
autistic children, it may be promising to train neurotypical siblings to deliver heritage language
during intervention within the context of a play-based, Naturalistic Intervention Mediated by
Siblings (NIMS). Therefore, the specific goals of the present study were to: 1) enhance the
contextual appropriateness of intervention via the NIMS procedure 2) train neurotypical siblings
to deliver intervention for autistic children in their heritage language, 3) examine the effects of
NIMS on appropriate language of autistic children, social initiations of neurotypical siblings, and
interactive play between siblings, 4) examine the effects of NIMS on happiness behaviors and
sibling relationship quality overall, and 5) determine if outcomes maintain over time and

generalize across languages and social partners.
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CHAPTER 3
Method

Participants

Participants included four BE sibling dyads recruited from an afterschool intervention
center for autistic children. Within each dyad, one child was autistic, and the other child was
neurotypical. Three of the autistic siblings identified as male and one identified as female. All
four of the neurotypical siblings identified as female. Autistic children received diagnoses based
on the Diagnostic and Statistical Manual of Mental Disorders-Fifth edition (DSM-5; APA, 2013)
by licensed psychologists from two independent agencies. Additional characteristics of the
autistic children were assessed using the Childhood Autism Rating Scale-2 (CARS-2; Schopler
et al., 2010) and the Vineland Adaptive Behavior Scales-Third Edition (VABS-3; Sparrow et al.,
2016). All neurotypical siblings had previous exposure to the intervention center and/or
participated in program activities along with autistic children. A summary of sibling dyads and
their characteristics are presented in Table 1.

Table 1

Characteristics of Sibling Dyads

CARS-2 VABS-3

AUt'.St'C Age Gender Ethnicity Heritage ASD Expressive Neurotyplcal Age Gender
Child Language . Sibling
Classification Language

Scott 8 Male Chinese  Mandarin Severe Not Alison 5 Female
American available

Alice 13  Female Korean Korean Moderate- Low Samantha 10 Female
American Severe

Luis 18 Male Latinx Spanish Severe Low Katelyn 11 Female

Wesley 11 Male AKore_an Korean Moderate- Low Audrey 10 Female
merican Severe

Sibling Dyad 1: Scott and Alison
The first sibling dyad consisted of Scott and Alison. Scott was an 8-year-old autistic

male and his neurotypical sister Alison was 5 years old. Both were Chinese Americans, and their
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first language was Mandarin. Scott’s CARS-2 indicated severe ASD. Scott was considered
minimally verbal as he spontaneously communicated using only 2 to 3-word phrases. He
exhibited escape behaviors (i.e., elopement) when denied access to preferred activities/items or
when demands were placed. He also exhibited vocal and visual stereotypy (i.e., gazing out of the
corner of his eye). Parents communicated with one another and with both children in Mandarin
and English at home and in the community.
Sibling Dyad 2: Alice and Samantha

The second sibling dyad consisted of Alice and Samantha. Alice was a 13-year-old
autistic female and her neurotypical sister, Samantha was 10 years old. Both were Korean
Americans. Alice’s CARS-2 score indicated moderate-severe ASD and her VABS-3 score
indicated low expressive language. Alice demonstrated conversational speech though she
exhibited restricted and repetitive speech and interests when communicating with others (e.g.,
mentioning the same topic in conversation during inappropriate situations). Their mother
reported that all family members communicate with one another in Korean at home.
Sibling Dyad 3: Luis and Katelyn

The third sibling dyad consisted of Luis and Katelyn. Luis was an 18-year-old autistic
male and his neurotypical sister Katelyn was 11 years old. Both were Latinx. Luis’ CARS-2
score indicated severe ASD and his VABS-3 score indicated low expressive language. Luis was
minimally verbal and exhibited echolalia. He occasionally engaged in noncooperation when
demands were placed (e.g., refusing to stand up or sit down when asked). Spanish as well as
English were spoken in the home by all family members.

Sibling Dyad 4: Wesley and Audrey

43



The fourth sibling dyad consisted of Wesley and Audrey. Wesley was an 11--year-old
autistic male, and his neurotypical sister Audrey was 9 years old. Both were Korean American.
Although Wesley also had a younger brother, Audrey was selected for the study because she
demonstrated more advanced mastery of Korean and was a more appropriate play partner as she
was closer in age to Wesley. Wesley’s CARS-2 score indicated moderate-severe ASD and his
VABS-3 score indicated low expressive language. Wesley was conversational though his
sentences were often grammatically incorrect. He demonstrated restricted play skills as he often
engaged in scripted play scenes. Their mother reported that all family members speak in Korean
to one another at home and in the community.

Setting and Materials

Informed consent was collected from caregivers of all children prior to their participation
in the study. Assent was also obtained for all children participating in the study. All baseline,
intervention and follow-up sessions took place on a tarp with a variety of preferred items. All
sibling-report and caregiver-report measures were obtained at the intervention center. Materials
for the study included an iPad to video record all sessions, an iPhone to deliver auditory prompts
to siblings, visual prompt cards, the sibling training checklist, procedural fidelity data sheets, the
sibling relationship questionnaire, a printed happiness scale, social validity questionnaires, and
preferred items.

Research Design

The study used a multiple baseline design across four sibling dyads to assess the
effectiveness of the NIMS procedure. A multiple baseline across sibling dyads was incorporated
to demonstrate experimental control. Staggered baselines allowed intervention to be introduced

at different points in time for each dyad, so the researcher was able to control for extraneous
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variables and conclude that the NIMS was responsible for intervention (Cooper et al., 2019). The
study consisted of five phases: (1) pre-intervention, (2) baseline, (3) probes (4) sibling training,
(5) intervention, and (6) follow-up.
Procedure
Pre-intervention

One caregiver from each family completed the Home Heritage Language Use
Questionnaire (see Appendix A) and Heritage Language Perspectives Questionnaire (see
Appendix B). The Home Heritage Language Exposure Questionnaire was used to assess the
extent to which both siblings were exposed to and communicated in their heritage language prior
to their inclusion in the study. Regarding heritage language use in the home, each caregiver was
asked how often they speak to each child in this language, how often each child speaks to them
in this language, and how often and each child speaks to their sibling in this language. Table 2
displays caregiver responses to the Home Heritage Language Use Questionnaire. Responses
were included within this chapter to provide the reader with evidence that the sibling dyads
included in the study were BE and that heritage language was spoken in the home.
Table 2

Sibling Dyad Home Heritage Language Use

Autistic Heritage Exposure Speak to Speak  Neurotypical Exposure Speakto  Speak to

Child  Language from Caregiver to Child from Caregiver  Sibling
Caregiver Sibling Caregiver
Scott Mandarin ~ Frequent  Frequent  Frequent Alison Frequent  Frequent  Frequent
Alice Korean Always Frequent Some Samantha Always Some Rare
Luis Spanish Always Some Always Katelyn Some Some Some
Wesley Korean Some Rare Rare Audrey Some Some Rare
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Additionally, one caregiver from each dyad also completed the Heritage Language
Perspectives Questionnaire, which included questions related to advice from professionals and
reasons the caregiver chose to expose their autistic child to their heritage language. This
questionnaire was informed by previous research which indicated that although caregivers may
have been discouraged by healthcare professionals and educators from exposing autistic children
to their heritage language, some still choose to bilingually expose their autistic children (Yu,
2013; Yu, 2016). See Figure 1 for the responses from this questionnaire.

Baseline

During baseline, autistic children and their neurotypical siblings engaged in 5-minute
free play sessions on a tarp with a variety of available toys and stimuli. Sessions were conducted
outdoors and occasionally indoors (when environmental factors prevented outdoor sessions),
where a tarp marked the parameters for play. A bilingual therapist delivered the directive, “play
and talk together” (in English) to both siblings, though no language was specified. No other
demands or prompts were provided to children during baseline. In accordance with the multiple
baseline across dyads design, each sibling dyad participated in a different number of baseline
sessions to allow for behavior change to be attributed to the intervention.
Probes

After baseline, all sibling dyads underwent a phase during which they participated in one
pre-intervention heritage language probe, one English generalization probe, and one heritage
language generalization probe. During the pre-intervention heritage language probe, a bilingual
therapist instructed the dyad to “play and talk together in (Korean, Spanish, or Mandarin).” This
instruction was delivered in the language specified. This probe was included to assess for

language and play in heritage language prior to sibling training and intervention. During the
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English generalization probe, the autistic child engaged in a 5-minute free play session with a
bilingual therapist. The bilingual therapist was instructed not to initiate conversation with the
child, but to respond only in English if the child initiated. The heritage language generalization
probe also involved a 5-minute free play session with a bilingual therapist. However, during this
probe the bilingual therapist was instructed to respond only in the child’s heritage language if the
child initiated. The bilingual therapists that played with the autistic children did not deliver
instructions during generalization probes in either language so that dependent variables could be
assessed in the absence of prompting.
Sibling Training

Following completion of the probes, neurotypical sisters received training related to the
Naturalistic Intervention Mediated by Siblings procedure. The neurotypical sisters, bilingual
therapist, and the primary investigator were present during this phase of the study. Although the
primary investigator was present to video record each session and monitor training
implementation, sessions were delivered one-on-one in that only the bilingual therapist and the
neurotypical sister engaged with one another during training. First, the bilingual therapist
indicated to the neurotypical sister that they were going to learn about new ways to play and talk
with their sibling in their heritage language (Korean, Spanish, or Mandarin). Each neurotypical
sister was then trained to implement the procedure according to the training checklist (see
Appendix C).

Training involved direct instruction, modeling, rehearsal via role-play, and in-vivo
feedback. During training, neurotypical sisters were systematically introduced to the four phases
of the NIMS procedure, ending with a final phase during which all skills were covered. A phase

commenced with the bilingual therapist listing the skills that would be covered by a given phase
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(see Table 3). The first skill was explained to the neurotypical sister, and the bilingual therapist
then provided direct instruction on how to implement the skill. The therapist then engaged in
modeling to demonstrate how to implement the skill. The bilingual therapist ensured that the
neurotypical understood the skill by engaging in role-play while providing in-vivo feedback. The
therapist then proceeded to teaching the second skill, until all skills in the phase were addressed.
Training of each phase was completed until the neurotypical sister demonstrated 100% mastery
of each skill within the phase during at least one role-play (in heritage language) opportunity
with the bilingual therapist. The bilingual therapist then proceeded to the second and third phases
of training. Once the neurotypical sister reached the fourth phase, they were required to
implement the entire procedure during role play in heritage language with the bilingual therapist
with at least 80% accuracy across two consecutive opportunities. All four neurotypical sisters

mastered training within one 30-minute session.
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Table 3

Four Phases of the Naturalistic Intervention Mediated by Siblings

Phase Skill Description
a) Physical Stay close to sibling as they move around the play area
1 Proximity

b) Attention Obtain autistic child’s attention (e.g., call sibling by name, tap them
on the shoulder, show object to child, establish eye contact, saying
“look at me”)

c) Turn-taking Create opportunities to share toys or take turns (e.g., saying “my
turn,” to request a toy the child is playing with or physically offering a
toy to the autistic child)

a) “Time to Introduce auditory prompt that will go off every 30 seconds to prompt

2 Talk” neurotypical sister to socially initiate

b) Visual Introduce visual prompt cards that will be displayed to encourage

Prompt Cards  variation of neurotypical sibling social initiation (i.e., instruction,
play, question)

a) Instructions Deliver contextually appropriate instruction (e.g., “blow the bubbles,”

3 “throw the ball”)

b) Play Deliver contextually appropriate phrase and model appropriate play
with a toy (e.g., “drive the car”) while demonstrating the action

c) Questions  Ask question directed toward the autistic child (e.g., “what color is
it?” “How many blocks do you have?”)

d) Praise Provide social praise to the autistic child (e.g., “good job building the
tower”)

All Skills Child implements all skills in practice during role play with the

4 bilingual therapist

Phase 1: Physical Proximity, Attention, and Turn-Taking. The first skill covered was

physical proximity. When teaching this skill, the bilingual therapist reviewed how to stay in

close physical proximity to the autistic child as they move around the play area and explore their

49



surroundings. The second skill was related to getting the autistic child’s attention. Sisters were
instructed not to get discouraged if their sibling does not respond (Strain et al., 1985; Tsao &
Odom, 2006). Lastly, each neurotypical sister was trained on how to provide opportunities to
engage in turn-taking with the autistic child. The phase was completed once the neurotypical
sister demonstrated 100% accurate demonstration of all 3 skills during role-play with the
bilingual therapist.

Phase 2: “Time to Talk” and Visual Prompts. During the second phase of training, the
child was introduced to the “Time to Talk” auditory prompt and visual prompts. First, the
bilingual therapist instructed the neurotypical sister that a specific sound would be played every
30 seconds to prompt that it is “Time to Talk” (i.e., deliver an instruction, play phrase, or
question). This resulted in a total of 10 opportunities throughout one 5-minute session.

First, the bilingual therapist set a 30 second timer and played the “Time to Talk” auditory
prompt for the child. Once the sound was played, the neurotypical sister practiced locating the
bilingual therapist, who held the visual prompt cards (see Appendix D). These prompts were
included to encourage variation of speech of the neurotypical sisters. One of the cards displayed
a photo of a character delivering an instruction. Another card displayed two children playing
together to prompt a play-related comment and action. The last card displayed a question mark to
prompt delivery of a question.

Phase 3: Instructions, Play, Questions, and Praise. Once the second phase was
mastered, the bilingual therapist then taught the neurotypical sister the third phase which
consisted of delivering instructions, modeling appropriate play phrases, asking questions, and
delivering praise. First, the sisters were taught to deliver instructions that were relevant to play

(e.g., “give me the car,” “catch the ball”). Next, each sister was taught to model phrases and play
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behaviors that were contextually appropriate (e.g., “bounce the ball” while bouncing the ball,
“jump high” while jumping). Third, the bilingual sister was taught how to ask questions (e.g.,
“what color is the doll’s dress?” “Is the train big or little?”). Lastly, the neurotypical sister was
taught to provide praise (e.g., saying “good job playing”) to the autistic child. The bilingual
therapist emphasized that praise may be delivered at any point during the session and is not
dependent upon the “Time to Talk” prompt. This phase was completed once the neurotypical
sisters demonstrated all skills with 100% accuracy during role-play with the bilingual therapist.

Phase 4: Complete Checklist. Once the three phases were mastered, the bilingual
therapist and each neurotypical sister engaged in role-play scenarios in which the bilingual
therapist served as the autistic child and the neurotypical sister served as themselves. The
bilingual therapist began each session by playing the “Time to Talk” prompt. Another researcher
then rotated the presentation of the visual prompt cards every 30 seconds. Throughout the role-
play scenarios, the bilingual therapist provided in-vivo feedback and each neurotypical sister was
required to demonstrate their ability stay in close physical proximity to their play partner, get
their play partner’s attention, and provide praise. They also demonstrated their ability to locate
the visual prompt cards and deliver the corresponding social initiation. Each neurotypical sister
mastered learning criterion when they met role-play criterion of 80% accuracy for the 4-phase
checklist across two consecutive opportunities.
Intervention

Intervention sessions consisted of 5-minute play sessions involving the sibling dyad.
During each 5-minute session, the neurotypical sister implemented the NIMS procedure with
their autistic sibling. Each session commenced with a “Time to Talk” prompt which indicated

that the neurotypical sister needed to locate the visual prompt cards and deliver a social initiation
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in their heritage language (Korean, Spanish, or Mandarin). This process was repeated every 30
seconds until the 5-minute session was completed. If a neurotypical sister socially initiated in
English after a prompt, the bilingual therapist reminded them to communicate only in heritage
language. The intervention for each dyad consisted of no more than double the number of
baseline sessions.

Training Checklist Probes. Throughout intervention, in-vivo procedural fidelity probes
were conducted at random across a minimum of 50% of intervention sessions to assess for
neurotypical sister accuracy of implementation. If siblings scored below 80% during a given
probe, a booster training session was conducted. None of the sisters required booster sessions
during the study.

Prompt Fading. Once learning criterion was met during intervention (i.e., at least double
the baseline social initiation percentage across two consecutive sessions), all prompts were
systematically faded. Levels of prompt fading for the NIMS procedure are displayed in Table 3.
Level 1 fading consisted of removing the “Question” visual prompt from the rotation of cards.
Instead, when this card would have otherwise been presented, neurotypical sisters were provided
with only the “Time to Talk” auditory prompt. During this level of fading, the “Instruction” and
“Play” cards were still presented to the neurotypical sisters. During level 2 fading, both the
“Question” and “Instruction” cards were omitted from the rotation. Instead of presenting these
cards, neurotypical sisters were provided with only the “Time to Talk™ auditory prompt.
However, the “Play” card was still presented to the sister within the rotation of opportunities.
Level 3 fading consisted of removing all visual prompts and neurotypical sisters were provided
only the auditory “Time to Talk” prompt every 30 seconds. Lastly, level 4 fading involved

removal of all visual and auditory prompts.
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To meet criterion to proceed to each phase of fading, social initiations of neurotypical
sisters across all intervention sessions were required to remain at least double the baseline
average percentage. If criterion was not met, the procedure was outlined to return to the previous
level. However, none of the neurotypical sisters were required to return to a previous level of
fading.

Alison’s Prompt Fading. Due to the age and verbal ability of Scott’s neurotypical sister
Alison, it was determined a priori that full verbal prompts would be implemented from the onset
of intervention. These verbal prompts were paired with the visual and auditory prompts and were
systematically faded using a time delay procedure.

Table 4

Levels of NIMS Prompt Fading

Fading .
Level Description
0 Full visual and auditory prompts
1 Question card removed
5 Question and instruction cards removed
3 Question, instruction, and play cards removed (i.e., auditory prompt
only)
4 Auditory prompt removed
Follow-Up

During the follow-up phase of the study, sessions were conducted immediately following
intervention and again within one week of completing intervention. Follow-up sessions were
included to determine the extent to which behavior change maintained once the intervention was

removed. Follow-up consisted of two sessions identical to baseline (i.e., children were instructed
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to “play and talk together” with no language specified), two post-intervention heritage language
probes (i.e., children were instructed to “talk and play together” in their heritage language), two
generalization probes in English (discussed in the following section), and two generalization
probes in heritage language (discussed in the following section). No other prompts were
provided during these sessions.
Generalization Probes

Generalization probes were conducted with a bilingual therapist and each autistic child.
Generalization probes were included to determine the extent to which autistic children exhibited
target behaviors across persons and language conditions (Cooper et al., 2019). Following
baseline and during follow-up, generalization probes consisted of 5-minute free-play sessions
during which the therapist either communicated only in English or only in heritage language to
the autistic child.
English NIMS Probe

Once each dyad achieved learning criterion during intervention, one five-minute English
NIMS probe was conducted. This probe was conducted again for dyads who met full
intervention criterion after prompt fading. These probes were included to assess the extent to
which the intervention was effective when siblings were instructed to deliver the NIMS
procedure in English. Prior to conducting an English play probe, the primary researcher
instructed the neurotypical sibling to implement the NIMS procedure in English and delivered

the directive for the dyad to “play and talk together in English.”
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Dependent Measures
Appropriate Verbalizations

Average percentage of appropriate verbalizations of autistic children across intervals
were measured across all sessions. Due to the limited expressive language of the participants per
their VABS-3 scores and the likelihood that they would demonstrate low speech overall, both
heritage language and English verbalizations were combined for this measure. Appropriate
verbalizations were operationally defined as verbal approximations, imitations (i.e., verbal
responses immediately following a model), answers (i.e., those that are contextually related to a
preceding verbal discriminative stimulus), or spontaneous speech (i.e., verbalizations with no
immediate verbal discriminative stimulus) that were contextually related to play. Verbalizations
unrelated to the context of play were not scored as appropriate verbalizations

Appropriate verbalizations were measured using a 15-second partial interval scoring
procedure (Cooper et al., 2019). Based on this procedure, an occurrence of an appropriate
verbalization was recorded if the autistic child emitted verbal approximations, imitations,
answers, or spontaneous speech at some point during the 15-second interval. Only one
occurrence was necessary for a report per 15-second interval. Each language was coded
separately. However, the data were collapsed during analysis. Criterion was met once autistic
children exhibited appropriate verbalizations at least double the average of baseline across two
consecutive sessions. Setting this criterion allowed the researchers to examine improvements in
appropriate verbalizations that were socially significant for each individual autistic child.

Differential Language Use. Across all phases of the study, average percentage of
appropriate verbalizations in heritage language and English were collected to assess changes in

language use throughout the study.
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MLU. Each child’s mean length of utterance (MLU) was assessed to compare
verbalizations from pre-intervention to post-intervention. MLU was calculated by collecting
utterances (either imitative or spontaneous) spoken by the autistic child during each session and
dividing the number of morphemes (i.e., smallest meaningful unit in a language) by the number
of utterances. Each autistic child’s total MLU involved a combination of utterances across both
languages. These were calculated during each session and then averaged across the total number
of sessions for that phase of the study. A paired samples t-test was also conducted to determine
if a significant difference between pre-test to post-test MLU was observed.

Social Initiations

Average percentage of social initiations of neurotypical sisters were assessed across all
phases of the study. Social initiations were operationally defined as any verbal or motor
behaviors directed toward the autistic child to evoke a response (Tsao & Odom, 2006). A social
initiation included delivering an instruction, asking, or answering a question, making a comment,
sharing a toy or object, or helping the autistic child (Tsao & Odom, 2006). Simply looking at the
autistic child was not considered an occurrence of social initiation. Criterion for this variable was
met once the neurotypical sister exhibited social initiations least double the average of baseline
across two consecutive sessions.

Interactive Play

A 15-second partial interval scoring procedure was also used to assess the percentage of
intervals that autistic children and neurotypical siblings engaged in interactive play behaviors.
Interactive play was operationally defined as any instance during which children engaged in play
behaviors with and directed toward their sibling. These include instances in which siblings a)

used toys as they were intended to be used (e.g., playing catch or building a tower), ¢) used toys
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to represent something else (e.g., using a blanket as a cape), d) adopted an imaginary role (e.g.,
doctor or superhero), or e) used verbalizations, gestures, and/or motions to represent use of an
imaginary object (e.g., holding a fist and moving hands back and forth to simulate holding a
sword). Learning criterion was met once the sibling dyad exhibited interactive play at least
double the average of baseline across two consecutive sessions.
Ancillary Measures
Happiness

Due to COVID-19, all sibling dyads were required to wear face masks throughout all
phases of the study. Therefore, happiness measures for autistic children and neurotypical sisters
were obtained via self-report. Happiness was assessed using a 3-item scale including a sad face,
“okay” face, and happy face. All children had previous exposure to the happiness scale prior to
the study as it was incorporated as a component of attendance at the clinical treatment center for
autistic children. See Appendix E for the happiness scale used in this study. Children were asked
“how do you feel?” and their responses were recorded. Children selected their choice by pointing
to a specific face on the scale or verbalizing their choice (e.g., “I’'m happy,” “I’m okay,” or “I'm
sad”). This measure was included to assess the extent to which the sibling dyad enjoyed
interacting with one another and happiness probes were interspersed randomly throughout the
study.
Sibling Relationship Quality

The Sibling Relationship Questionnaire (see Appendix F) was incorporated to assess
changes in the sibling relationship from the perspective of the neurotypical sisters. This
questionnaire was informed by Furman and Buhrmester’s (1985) Sibling Relationship

Questionnaire. The questionnaire in the present study was adapted to be developmentally
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appropriate for a wide range of ages, as the youngest child in the study was 5 years old. The
original questionnaire involved 21 items which addressed both warmth/closeness and conflict
within the sibling relationship. Questions included on the scale in this study were selected based
on their relevance to both the objectives of the intervention and the literature base involving
sibling relationships with autistic children. The wording of questions then was simplified to a
level that a 5-year old child could understand. Furthermore, the Likert scale was also reduced
from 5 options to 3 options.

To address the bidirectionality of the relationship, the questionnaire in the present study
was adjusted to contain a total of 10 questions, 5 of which asked questions regarding the autistic
child’s behavior and another 5 which asked questions related to the neurotypical sister’s
behavior. The questions asked generally “how much” a child engages in a certain behavior with
scale options including, “not at all,” “a little,” or “a lot.” The questionnaire was implemented
once following the final baseline session, once during the pre-intervention probes, interspersed
randomly throughout intervention, and once during follow-up and generalization probes. This
scale was conducted in English with only the primary investigator and the neurotypical sister.
Procedural Integrity

Procedural integrity was assessed to determine the extent to which the intervention was
implemented as originally intended (Cooper et al., 2019). To assess for integrity of the
application of the NIMS procedure, two independent coders were trained to score
implementation of at least 50% of all intervention sessions. One coder completed the Sibling
Implementation Checklist in-vivo during training checklist probes. The other coder separately
observed the pre-recorded sessions and was provided with the Sibling Implementation Checklist

(see Appendix G). Each coder then recorded the presence or absence of correct implementation

58



for each of the components of the procedure. Procedural integrity involved dividing correct
implementation by the total number of opportunities and multiplying by 100. Results indicated
that intervention integrity ranged from 80 to 100% for Alison, 80% for Samantha, 80 to 100%
for Katelyn, and 80 to 100% for Audrey.
Interobserver Agreement

To assess for reliability of measurement, interobserver agreement (IOA) was obtained
across one third (33%) of all phases of the study across all four dyads. IOA was conducted by
independent, trained coders. These coders were provided with the operational definitions for
dependent variables and watched prerecorded videos of sessions to score for instances of target
behaviors using a 15-second interval scoring procedure. IOA percentages for each session were
calculated first by adding the number of 15-second intervals during which two coders agreed on
the occurrence or nonoccurrence of a behavior. This number was then divided by total
observations (i.e., agreements plus disagreements) and multiplied by 100 for each session. [OA
ranges collected for each sibling dyad are displayed in Table 4.
Table 5

Inter-observer Agreement Ranges

Dyad Baseline Probes Intervention  Follow Up
Scot& g5 1009 95-100%  84-100% 90 - 100%
Alison
Alice& o0 10006 941000 86 —100% 80 100%
Samantha
Luis & 95 - 100% 100% 80-100% 80 - 100%
Katelyn
Wesley & oo 10005 95_100%  80_100% 80 — 100%
Audrey
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Social Validity

Social validity is a subjective measure of the extent to which intervention was identified
as acceptable and produced significant outcomes for the individuals involved (Cooper et al.,
2019). The present study incorporated neurotypical sister- and caregiver-reported social validity
measures (see Appendices H and 1). The social validity questionnaire for neurotypical sisters
contained a 5-point Likert scale accompanied by a happy face scale. Questions were related to
satisfaction with the intervention and their perception on its application with other children. The
social validity questionnaire for caregivers involved questions related to perceived effects of

sibling involvement and heritage language use in the intervention of autistic children.

60



CHAPTER 4
Results

Training Data

All four of the neurotypical sisters mastered learning criteria and individually completed
the NIMS training within one 30-minute training session. Additionally, none of the sisters
required booster sessions based on their performance during training checklist probes throughout
intervention. For Alison, training checklist probes were conducted during intervention sessions 2,
3,5, 7, and 9. Training checklists were completed for Samantha during intervention sessions 1,
2,5, and 7. Probes for Katelyn were completed during intervention sessions 1, 3, 5, and 6. For
Audrey, training checklist probes were conducted during sessions 2, 4, 5, and 8. Table 6 displays
the average percentage of steps correctly performed by neurotypical sisters across opportunities
during initial training and intervention training checklist probes.
Table 6

Average Percentage of Steps Correctly Performed

Neurotypical

Sister Training Intervention
Alison 87%* 88%*
Samantha 86% 80%
Katelyn 95% 90%
Audrey 84% 90%

Note. * indicates that a sister was provided with full verbal prompts
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Appropriate Verbalizations

All four autistic children achieved performance criterion (i.e., doubled their average of
total baseline verbalizations). These children demonstrated increases in their average of total
verbalizations (i.e., heritage language and English combined) from baseline levels during
implementation of the NIMS procedure. Additionally, all four children generalized their
appropriate verbalizations across persons and one child maintained their verbalizations during
follow-up probes when no language was specified. Three of the autistic children demonstrated
sustained improvements from the pre-intervention heritage language probes to post-intervention
heritage language probes. Figure 1 depicts the average percentage of appropriate verbalizations

across sessions.
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Figure 1
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Note. Closed circles represent sessions when sibling dyads were instructed to play and talk
together. Open circles represent heritage language probes when the sibling dyad was instructed
to speak and play in their heritage language. Open squares represent generalization probes when
a bilingual therapist responded to the autistic child only in English. Open triangles represent
generalization probes when a bilingual therapist responded to the autistic child only in their
heritage language. Open diamonds represent NIMS English probes when the neurotypical sisters
implemented the intervention procedure in English.
Sibling Dyad 1: Scott and Alison

During baseline sessions with his sister Alison, Scott’s level of appropriate verbalizations
showed a variable pattern but remained consistently low (see panel 1, Figure 1). His
verbalizations ranged from 0 to 20%. Verbalizations also remained low during the heritage
language probes and generalization probes with the bilingual therapist in English and in
Mandarin. During intervention, Scott achieved performance criterion at session 3. His
appropriate verbalizations across all intervention sessions ranged from 5 to 35%. During follow-
up as well as English post-intervention generalization probes, Scott’s average percentage of
appropriate verbalizations remained at a low level. Scott’s average verbalizations during post-
intervention heritage language probes and Mandarin generalization probes increased compared to
pre-intervention.
Sibling Dyad 2: Alice and Samantha

During baseline with her sister Samantha, Alice’s appropriate verbalizations
demonstrated an initial increasing trend with a decreasing trend at the end of the phase (see panel
2, Figure 1). Her verbalizations remained at a low level across baseline sessions and her average

appropriate verbalizations during baseline ranged from 0 to 25%. During the heritage language
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probe and both generalization probes, Alice’s verbalizations remained low. Upon
implementation of the NIMS procedure in heritage language, Alice’s appropriate verbalizations
immediately increased. She mastered performance criterion at session 2. Her appropriate
verbalizations across all intervention sessions ranged from 45 to 70%. Both English intervention
probes remained at a high level. During follow-up sessions with her sister Samantha, Alice’s
level of appropriate verbalizations did not maintain over time. However, her verbalizations
during the heritage language probes were higher post-intervention than pre-intervention. Her
appropriate verbalizations generalized across persons during both language conditions.
Sibling Dyad 3: Luis and Katelyn

During baseline play sessions with his sister Katelyn, Luis’ appropriate verbalizations
demonstrated an initial increasing trend with a decreasing trend at the end of the phase (see panel
3, Figure 1). His appropriate verbalizations ranged from 0 to 45% across opportunities during
baseline. Verbalizations were low during the heritage language probe and Spanish generalization
probe with the bilingual therapist. During intervention, Luis’ level of verbalizations increased,
and he achieved learning criterion at session 2. Verbalizations ranged from 45 to 60% across all
intervention sessions. His verbalizations during English NIMS probes were higher than baseline
but lower than during NIMS in heritage language. During follow-up sessions with his sister
Katelyn, Luis did not demonstrate intervention gains in terms of overall verbalizations. However,
Luis’ verbalizations during heritage language probes increased compared to pre-intervention.
Luis also generalized his skills across persons during the Spanish language condition.
Sibling Dyad 4: Wesley and Audrey

During baseline sessions with his sister Audrey, Wesley’s appropriate verbalizations

indicated variable patterns of responding with a low level overall (see panel 4, Figure 1). His
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average percentage of total verbalizations during baseline ranged from 15 to 50%. His total
verbalizations during the heritage language probe in Korean were higher than baseline. During
pre-intervention generalization probes with the bilingual therapist, Wesley’s verbalizations were
higher during the English probe than during the Korean probe. Upon implementation of the
NIMS procedure in heritage language, Wesley’s verbalizations immediately increased to a high
level and learning criterion was met after 2 sessions. His average percentage of total
verbalizations across all intervention sessions ranged from 65 to 80%. Verbalizations during
English NIMS probes were also high. Wesley’s average percentage of verbalizations maintained
over time at follow-up. High levels of responding were also evident across post-intervention
heritage language probes. Wesley’s appropriate verbalizations generalized across persons during
English and Korean sessions.
Differential Language Use

Regarding differential language use, all four autistic children increased their
verbalizations in heritage language during the NIMS procedure in heritage language compared to
baseline. Two of these children maintained their heritage language verbalizations during follow-
up sessions and two demonstrated sustained heritage language use during post-intervention
heritage language probes. See Figures 2 through 5 for each child’s differential language use.
Sibling Dyad 1: Scott and Alison

Figure 2 depicts Scott’s differential language use throughout the study. During baseline
and the pre-intervention heritage language probe, Scott verbalized exclusively in English. Upon
implementation of the NIMS procedure in Mandarin, Scott’s appropriate verbalizations were

greater in Mandarin than in English. During the post-intervention heritage language probes, Scott
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demonstrated an improvement in his use of Mandarin compared to pre-intervention. Scott did not

verbalize in Mandarin during follow-up.

Figure 2

Scott’s Differential Language Use
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Sibling Dyad 2: Alice and Samantha

Follow-up

Figure 3 depicts Alice’s differential language use across sessions. During baseline, Alice

verbalized only in English and during the pre-intervention heritage language probes, her

verbalizations in Korean increased. Once the NIMS procedure was implemented in heritage

language, Alice’s overall verbalizations increased and were primarily in Korean. During follow-

up sessions and post-intervention heritage language probes with her sister, Alice’s verbalizations

in Korean were greater than baseline and the pre-intervention probes.
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Figure 3

Alice’s Differential Language Use
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Sibling Dyad 3: Luis and Katelyn

Figure 4 depicts Luis’ differential language use across sessions. During baseline, Luis

verbalized only in English, and he did not offer any verbalizations during the heritage language

probe. Upon implementation of NIMS in heritage language, Luis’ verbalizations in Spanish

increased. His verbalizations in heritage language maintained during follow-up as well as

increased from the pre-intervention language probe to the post-intervention language probes.
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Figure 4

Luis’ Differential Language Use

100
90
80
70
60
50
40
30
20
10

0

W Heritage Language

Verbalizations

OEnglish

Percentage of Appropriate

Baseline Pre-Intervention ~ NIMS Heritage  Post-Intervention Follow-up
Heritage Language Language Heritage Language
Probe Probe

Type of Sessions

Sibling Dyad 4: Wesley and Audrey

Figure 5 depicts Wesley’s differential language use throughout the study. During
baseline, Wesley communicated exclusively in English. During the pre-intervention heritage
language probe, his verbalizations in heritage language increased. Upon implementation of the
NIMS procedure in Korean, appropriate verbalizations in heritage language increased compared
to both baseline and the pre-intervention heritage language probe. Although Wesley’s overall
verbalizations increased during the post-intervention heritage language probes, he used less
Korean during these sessions. Wesley did not verbalize in Korean during follow-up sessions

when no language was specified.
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Figure 5

Wesley’s Differential Language Use
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Mean Length of Utterance (MLU)

Lastly, all four autistic children demonstrated an increase in the overall MLU of their
appropriate verbalizations during intervention and all children maintained increased MLU during
follow-up. The smallest increase from baseline to follow-up was .43 morphemes, and the largest
increase was 1.27 morphemes. Results from the paired samples t-test revealed a significant
difference in MLU from pre-intervention (M = 1.83, SD = .72) to post-intervention (M = 2.77,
SD = 1.09); t(3)=-5.23, p=.0136. See Table 7 for each child’s MLU across baseline,
intervention, and follow-up sessions and Figure 6 for each child’s MLU from pre- to post-

intervention.
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Table 7

Mean Length of Utterance (MLU) Across Sessions

Child Baseline Intervention Follow-up

Scott 1.25 1.98 2.52

Alice 242 6.02 341

Luis 97 1.34 1.40

Wesley 2.68 3.23 3.73
Figure 6

Mean Length of Utterance Pre/Post Comparison
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Autistic Participants
Social Initiations
All four of the neurotypical sisters mastered performance criterion (i.e., doubled their
baseline average) and increased their social initiations following sibling training. Three of the
sisters maintained their level of social initiations during follow-up sessions. Three of the siblings
demonstrated an increase in social initiations from pre- to post-intervention heritage language

probes. Figure 6 displays social initiations of neurotypical sisters across all phases of the study.
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Note. Closed circles represent sessions when sibling dyads were instructed to play and talk
together, but no language was specified. Open circles represent heritage language probes. Open
diamonds represent NIMS English probes.

Sibling Dyad 1: Scott and Alison

In baseline, Alison’s social initiations were very low in level (ranging from 0% to 5%
across opportunities; see panel 1 Figure 7). Data indicated a zero trend. Alison’s percentage of
social initiations during the heritage language probe was also low. Following sibling training,
Alison’s percentage of social initiations immediately increased. Her percentage of social
initiations remained higher than baseline (ranging from 35% to 75% across opportunities).

Due to her age and verbal abilities, Alison first met performance criterion with full verbal
prompts provided by the bilingual therapist at intervention session 2. Verbal prompts were then
faded using a time delay procedure and Alison independently reached performance criterion at
session 10. Alison was the only neurotypical sister in the study who did not participate in the
NIMS fading procedure due to the length of the intervention. Although Alison’s social initiations
did not maintain at intervention levels, they remained at a level higher than baseline during
follow-up and post-intervention heritage language probes when no prompts were provided.
Sibling Dyad 2: Alice and Samantha

Samantha’s baseline social initiations demonstrated an initial increasing with a
decreasing trend toward the end of the phase (ranging from 5% to 40%). Her social initiations
during the heritage language probe were also low. Following sibling training regarding the NIMS
procedure in heritage language, her social initiations immediately increased, and she mastered
learning criterion at intervention session 2. Following the prompt fading portion of the

intervention, Samantha and her sister Alice met full intervention criteria at session 7. Her social
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initiations across all intervention sessions ranged from 45% to 75%. Social initiations during
English intervention probes remained higher than baseline. Samantha’s level of social initiations
maintained during the first follow-up session but not the second follow-up session. However, her
social initiations during the post-intervention heritage language probes were greater than during
the pre-intervention probe.
Sibling Dyad 3: Luis and Katelyn

Katelyn’s social initiations during baseline showed variability (ranging from 5% to 65%)
with a decreasing trend overall. Her social initiations during the pre-intervention heritage
language probes were low. Following sibling training, Katelyn’s social initiations increased to a
high level and mastery was met at session 2. During the prompt fading portion of the
intervention, social initiations remained at a high level. English NIMS probes were also higher
than baseline levels. Katelyn’s social initiations maintained over time during both follow-up
sessions and post-intervention heritage language sessions.
Sibling Dyad 4: Wesley and Audrey

Audrey’s social initiations during baseline showed variability (ranging from 15% to
70%) with a slight downward trend during her last baseline sessions. Her social initiations during
the pre-intervention heritage language probe remained within this range. Following sibling
training, Audrey’s level of social initiations increased. Because Audrey’s average percentage of
social initiations during baseline was 52% and achieving double the average of baseline was not
possible, her learning criterion during intervention was set to an average at least 20% higher than
baseline. Audrey met learning criterion at session 2 with an average percentage of 77.5%. During
the prompt fading portion of the study and during English NIMS probes, levels of social

initiations remained high and indicated a zero trend across both types of sessions. During follow-
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up as well as post-intervention heritage language probes, Audrey’s social initiations maintained
at a high level.
Interactive Play

All four dyads achieved the performance criterion for interactive play during
intervention. During sibling dyad sessions, four dyads demonstrated improvements in their
average percentage of interactive play from pre- to post-intervention. Three of the autistic
children also demonstrated generalization of interactive skills with a bilingual therapist during
generalization probes. Figures 8 through 11 demonstrate average percentage of interactive play
across pre-intervention and post-intervention sessions for each dyad.
Sibling Dyad 1: Scott and Alison

From pre- to post-intervention, Scott and Alison increased their average percentage of
interactive play. Scott’s interactive play skills during generalization sessions with the bilingual
therapist only slightly increased.
Figure 8

Scott’s Interactive Play Across Sibling and Generalization Sessions
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Sibling Dyad 2: Alice and Samantha

Alice and Samantha’s average percentage of interactive play increased from pre-

intervention to post-intervention. Alice’s interactive play behaviors generalized across persons as

gains were identified across English and Korean sessions with the bilingual therapist.

Figure 9

Alice’s Interactive Play Across Sibling and Generalization Sessions
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Luis and Katelyn’s average percentage of interactive play improved from pre- to post-

intervention. Interactive play behaviors generalized across persons during generalization

sessions.
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Figure 10

Luis’ Interactive Play Across Sibling and Generalization Sessions
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Sibling Dyad 4: Wesley and Audrey. Wesley and Audrey demonstrated gains in their

average percentage of interactive play from pre-intervention to post-intervention. Wesley

generalized interactive play behavior with the bilingual therapist across both language

conditions.
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Figure 11

Wesley’s Interactive Play Across Sibling and Generalization Sessions
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Overall, all four sibling dyads reported happiness during the NIMS intervention and

during follow-up. Three of the autistic children showed no change in happiness from baseline to

intervention and follow-up. Three of the neurotypical sisters reported increased happiness from

baseline to follow-up. Figures 11 through 14 display happiness ratings across all sibling dyads.

Sibling Dyad 1: Scott and Alison. Across all happiness probes during baseline,

intervention, and follow-up phases of the study, both Scott and Alison reported themselves as

“happy_”

78



Figure 12

Scott and Alison’s Self-Reported Happiness
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Sibling Dyad 2: Alice and Samantha. Alice reported herself as “happy” across all
baseline, intervention, and follow-up happiness probes. Samantha identified herself as “okay”
during baseline. During intervention, Samantha reported herself as “okay” during two probes and
“happy” during one probe. At follow-up, Samantha identified herself as “happy.”

Figure 13

Alice and Samantha’s Self-Reported Happiness
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Sibling Dyad 3: Luis and Katelyn. Across all baseline, intervention, and follow-up
happiness probes, Luis reported himself as “happy.” During baseline, Katelyn selected the
“okay” face on the happiness scale. During intervention, Katelyn reported herself as “okay” once
and “happy” twice. During follow-up probes, Katelyn’s reported happiness increased.

Figure 14
Luis and Katelyn’s Self-Reported Happiness
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Sibling Dyad 4: Wesley and Audrey. During baseline, Wesley reported himself as
“sad.” Wesley’s happiness increased during intervention and follow-up probes. Audrey also
reported herself as “sad” during baseline. During intervention she identified herself as “okay”

once and “happy” twice. She reported herself as “happy” at follow-up.
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Figure 15

Wesley and Audrey’s Self-Reported Happiness
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Sibling Relationship

Overall, the Sibling Relationship Questionnaire probes revealed that two of the four
sibling dyads improved their relationship per report of the neurotypical sisters. The autistic
children’s challenging behavior and attempts to talk to their neurotypical sister improved for
both dyads. Fun also improved for one sibling dyad. One neurotypical sister improved her self-
reported attempts to talk to her brother. Three of the four neurotypical sisters reported that they
helped their autistic brother/sister and had fun playing with them “a lot.”

Sibling Dyad 1: Scott and Alison. Regarding questions related to Scott’s behavior in the
relationship, Alison’s responses over the course of the study indicated an improvement in three
areas. First, she indicated that Scott’s hitting, grabbing, and hurting behaviors improved from
occurring “a little” during baseline to “ not at all” during intervention and follow-up.
Additionally, Scott’s yelling improved from “a little” during baseline and intervention to “not at
all” during follow-up. Lastly, Alison reported an improvement in Scott’s attempts to talk to her,

changing from “a little” during baseline to “a lot” during intervention and follow-up. Throughout
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baseline, intervention, and follow-up , Alison consistently reported that Scott had “a lot” of fun
playing with her. No improvements were observed regarding Alison’s perception of Scott’s
helping behaviors.

Regarding Alison’s behavior in the relationship, an improvement was reported for one
area of the sibling relationship. Her attempts to talk to Scott increased from “a little” during
baseline to “a lot” during intervention and follow-up. Throughout baseline, intervention, and
follow-up questionnaires, Alison consistently reported “not at all” regarding hitting, grabbing,
pushing, or hurting Scott as well as yelling or saying mean things to him. Throughout all probes,
she also reported that she helps him and has fun playing with him “a lot.”

Sibling Dyad 2: Alice and Samantha. No improvements were reported from baseline to
intervention or follow-up for Alice and Samantha’s sibling relationship. Throughout the study,
Samantha consistently reported that Alice hit, grabbed, pushed, or hurt her as well as yelled or
said mean things to her “a lot.” She also indicated throughout the study that Alice helped and had
fun with Samantha “a little.” She reported that Alice did not attempt to talk to her. Regarding her
own behavior in the relationship, Samantha reported that she hit, grabbed, pushed, hurt, yelled,
and said mean things to Alice “a little.” She reported “a little” in response to her own helping
behaviors and how much fun she had with Alice. Samantha indicated throughout the study that
she did not attempt to talk to her sister.

Sibling Dyad 3: Luis and Katelyn. No improvements were reported for Luis and
Katelyn throughout the study. Regarding Luis’ behavior, Katelyn consistently reported that he
never hit, grabbed, pushed, hurt, yelled, or said mean things to her. She also consistently reported
that he helped her “a little.” Katelyn repeatedly indicated that Luis tried to talk to her and had fun

with her “a lot.” Regarding her own behavior in the relationship, Katelyn consistently reported
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that she never hit, grabbed, pushed, hurt, yelled at, or said mean things to Luis. She repeatedly
indicated helping him, having fun with him, and trying to talk to him “a lot.”

Sibling Dyad 4: Wesley and Audrey. Regarding questions related to Wesley’s behavior
in the relationship, improvements were identified in 3 areas. First, Audrey indicated that
Wesley’s hitting, grabbing, pushing, and hurting behavior improved from “a lot” during baseline
to “a little” during intervention and follow-up. Additionally, when asked how much fun Wesley
had with her, an improvement was noted from “not at all” during baseline to “a lot” during
intervention and follow-up. An improvement was also noted for Wesley’s attempts to talk to
Audrey, which improved from “a little” during baseline to “a lot” during intervention and
follow-up. No other changes were noted for Wesley’s behavior in the relationship. However,
Audrey consistently reported that Wesley yelled and said mean things to her “a little” as well as
helped her “a lot.”

Furthermore, regarding her own behavior in the relationship, Audrey reported an
improvement in one area. During baseline, Audrey indicated “not at all” when asked how much
fun she had with her brother. This improved during intervention and sustained during follow-up
as she reported she had ““a lot” of fun with her brother. No other changes were observed over the
course of the study. However, Audrey consistently reported that she hit, grabbed, pushed, hurt,
yelled at, or said mean things to Wesley “a little.” She also repeatedly indicated that she helped

and tried to talk to Wesley “a lot.”

Social Validity
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Neurotypical Sisters

All four neurotypical sisters rated the intervention as socially valid. Three of the sisters
reported a “5” when asked how much they learned from the intervention. Two sisters reported a
“4” and two sisters reported a “5” when asked how much they think other children would enjoy
the intervention. Two of the sisters reported a “4”” when asked how much fun they had during the
intervention and three of the sisters reported a “5” when asked how much fun they think their
sibling had during the intervention.
Table 8

Neurotypical Sister Social Validity Ratings

Question Alison Samantha Katelyn Audrey

1. How much did you learn about how to talk and play
with your brother/sister in Korean, Mandarin, or 5 3 5 5
Spanish?

2. How much do you think other brothers/sisters would
like to learn how to talk and play with their siblings
in Korean, Mandarin, or Spanish?

3. How much fun did you have talking and playing
with your brother/sister in Korean, Mandarin, or 4 3 4 5
Spanish?

4. How much fun do you think your brother/sister had
talking and playing with you in Korean, Mandarin, 5 3 5 5
or Spanish?

Note. Social validity questions were ranked on a Likert scale from 1 to 5, where 1 was the lowest
possible rating and 5 was the highest possible rating.
Caregivers

All caregivers reported the elements of the intervention as having high social validity.
Two caregivers responded “very much” in response to how important it is for their children to

learn to communicate and play with one another in their heritage language. Three caregivers
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responded “extremely much” in response to the extent to which their children benefit from their
neurotypical child being involved in the intervention of their autistic child. Two of the caregivers
responded, “extremely much” and the other two responded “very much” in response to how
much their autistic child benefits from receiving intervention in their heritage language.

Table 9

Caregiver Social Validity Ratings

Scott and Alice and Luisand  Wesley and
Question Alison’s Samantha’s  Katelyn’s Audrey’s
Parents Mother Father Mother

1. How important is it for your children to learn to

communicate and play with one another in their ) Extremely
heritage language (i.e., Mandarin, Korean, Very Much Alittle Much Very Much
Spanish)?

2. How much do you think your children benefit
from your neurotypical child being involved in Extremely Very Much Extremely  Extremely
the intervention/therapy of your autistic child? Much Much Much

3. How much do you think your autistic child
benefits from receiving intervention/therapy in
their heritage language?

Extremely Extremely

Very Much  Very Much Much Much

Note. Social validity questions were ranked on a scale from “Not at all” to “Extremely Much.”
Heritage Language Perspectives Questionnaire

One caregiver for each dyad completed the Heritage Language Perspectives
Questionnaire prior to intervention. Two of the caregivers reported feeling hesitant about
exposing their autistic child to their heritage language and two of the caregivers reported that
they did not feel hesitant about their decision. None of the caregivers reported that a doctor,
psychologist, educator, or therapist advised against heritage language exposure for their autistic

child. However, Scott and Alison’s father reported that when the family lived in China, a
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psychologist advised the family to avoid speaking English to Scott because Mandarin was his
first language.

Regarding reasons for exposing autistic children to their heritage language, all four
caregivers reported that they chose to do so to improve communication with family members.
Three of the caregivers also selected “help establish cultural identity”, “improve emotional
connection,” and “practice social skills with people in the community.” One caregiver also
selected “facilitate language development.” Scott’s father selected the option “other” and noted
that he chose to expose his children to Mandarin to “encourage them to be proud of who they
are.”

Figure 16

Caregiver Responses to Heritage Language Perspectives Questionnaire

O Communication with Family
@ Cultural Identity

@ Language Development
@Emotional Connection

@ Social Skills

O Other

Note. Four caregivers completed the questionnaire but were given the option to circle more than

one ansSwer.
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CHAPTER 5
Discussion

Little research has addressed the incorporation of heritage language into the treatment of
BE autistic children. Additionally, prior to this study, researchers had not investigated the effects
of sibling delivery of treatment in heritage language. The purpose of the present study was to test
a new procedure, a Naturalistic Intervention Mediated by Siblings, which was delivered in
heritage language with four BE sibling dyads. The results suggested that neurotypical siblings
were highly effective change agents and quickly learned to deliver the procedure after only one
training session. In turn, these siblings effectively delivered the procedure throughout
intervention with the autistic participants as evidenced by training checklist probes. None of the
neurotypical sisters required booster sessions to enhance their performance, suggesting that skills
taught during training remained salient over time. Upon implementation of the NIMS procedure,
all four neurotypical sisters fostered the overall language of autistic children as evidenced by
greater appropriate verbalizations across intervals, increased heritage language use, and
improvements in MLU from pre- to post-intervention.

Generalization was mixed as all four children generalized their appropriate verbalizations
across persons during the heritage language condition and two generalized during the English
language condition. One child maintained their verbalizations during follow-up probes when no
language was specified. Three of the autistic children demonstrated improvements in appropriate
verbalizations from the pre-intervention heritage language probe to the post-intervention heritage
language probes.

All four neurotypical sisters effectively improved their percentage of social initiations

during intervention. Three of the sisters maintained their level of social initiations during follow-
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up sessions where no language was specified and demonstrated increased social initiations from
pre- to post-intervention heritage language probes. All four sibling dyads also demonstrated
gains in interactive play.

Lastly, ancillary measures revealed that happiness was reported by all participants in the
study during intervention, with increased happiness reported by one autistic child and three
neurotypical sisters from baseline to follow-up. Improvements in sibling relationship quality
were reported for two of the dyads. All neurotypical sisters and caregivers reported the study as
socially valid.

Appropriate Verbalizations

Overall, NIMS in heritage language was an effective approach for fostering verbal
behavior of the autistic children in this study. Considering that speech and language deficits are
one of the hallmark features of ASD (American Psychological Association, 2013), this study
extends upon the literature as it highlights the importance of SMIs when teaching language to
autistic children. Although few SMIs have involved training neurotypical siblings to facilitate
language of autistic children (Akers et al., 2018; Coe et al., 1991; Spector & Charlop, 2018), the
current study presents promising results for this continuing this practice with children across the
spectrum. Toward this end, because two of the autistic participants in the study were identified as
severely autistic, the present study indicates that SMIs targeting heritage language may be
effective even for autistic children with greater symptom severity. Furthermore, the present study
is the first to address the needs of BE sibling dyads by training neurotypical siblings to deliver a
heritage language intervention to target language skills of autistic children. This contribution

may be especially meaningful when considering the previous lack of CALD representation in
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SMI research alongside growing evidence in favor of heritage language interventions for BE
autistic children.

During baseline, all four of the autistic children demonstrated low to moderate levels of
appropriate speech and low MLU. This may be associated with how impacted the children were
by their ASD. All four of the autistic children demonstrated low expressive language on the
VABS-3 (Sparrow et al., 2016) as well as scored within the moderate to severe range on the
CARS-2 (Schopler et al., 2010) prior to their inclusion in the study. The present study was
conducted to address the speech and language deficits that autistic children face. Thus, it was
predicted that lower levels of overall verbalizations would be observed during baseline sessions.

During intervention, all four autistic children demonstrated increases in their appropriate
verbalizations, heritage language use, and MLU. All children met performance criterion,
doubling their baseline average, within at least 3 intervention sessions. These findings support
previous studies which assert that bilingual exposure is not detrimental for language outcomes
for autistic children (Beauchamp et al., 2020; Dai et al., 2018; Hambly & Fombonne, 2011,
Ohashi et al., 2012; Peterson et al., 2012; Valicenti-McDermott et al., 2013; Zhou et al., 2019).
The present study demonstrates that heritage language may be advantageous when capitalized
upon during intervention, even for moderately and severely autistic children. This study extends
upon the existing literature base in that it is first to examine heritage language as a foundation for
teaching neurotypical siblings to facilitate language skills in autistic children. Even a small
quantity of sessions delivered by siblings in heritage language was effective enough to produce
socially significant language gains for the autistic children. These gains were robust in that they

were identified across percentage of overall language, increased use of heritage language, and
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length of utterances overall, suggesting that the intervention may have cultivated opportunities to
increase frequency, variety, and complexity of speech.

The success of the NIMS procedure in facilitating language use of autistic children may
have been related to the improvement that was observed in percentage of social initiations of the
neurotypical sisters (discussed later in this chapter). The increased social initiations of
neurotypical sisters may have been associated with increased opportunities for interaction which
were not present at baseline. Because prompts were provided to neurotypical sisters to increase
the variety of their speech, they likely modeled more complex verbalizations for the autistic
children. With these prompts, the neurotypical sisters were encouraged to ask questions, which
ultimately created more opportunities for autistic children to verbalize in response. This
hypothesis is consistent with previous research which has demonstrated an association between
caregiver language input and language production of autistic children (Fusaroli et al., 2019).

The MLU improvement of all the autistic children may have been partially influenced by
the languages spoken in baseline versus intervention. During baseline, all the autistic children
verbalized only in English and during intervention, heritage language use increased for three of
the four children. English verbalizations can differ in length compared to Mandarin, Korean, and
Spanish utterances, which may have impacted overall MLU. Thus, MLU may have been
potentially inflated or deflated by the word and sentence structure associated with the language
each autistic child verbalized more in (Bedore, 2001; Gutiérrez-Clellen et al., 2000).
Nonetheless, increased MLU was identified for all of the autistic participants regardless of
which language was more prominent during intervention.

Although maintenance and generalization of skills were identified at follow-up, evidence

was mixed among sibling dyads. Maintenance of appropriate verbalizations during follow-up
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(where no language was specified) was only found for Wesley. However, three children
maintained their appropriate verbalizations during post-intervention heritage language probes. A
similar pattern was identified for generalization where all four children generalized their
verbalizations with the bilingual therapist during heritage language probes, but only two of the
children generalized across English probes. However, limited generalization may not be entirely
problematic considering that the purpose of this study was to train neurotypical siblings to be
change agents for autistic children and that generalization partners were adult therapists. Future
studies may consider conducting generalization sessions with same-age neurotypical peers,
which may help produce more socially significant results. Furthermore, the results from the
follow-up phase of this study should be interpreted with caution as it is difficult to determine true
maintenance and generalization of skills over time within one week of intervention. Further
probing may be necessary at later points in time (i.e., 1 months or 6 months) to determine if
sustained effects are evident.

The lack of maintenance and generalization in the study may be related to several factors.
First, it is well documented that autistic children exhibit restricted patterns of learning which
often result in challenges with generalization (Brown & Bebko, 2012; de Marchena et al., 2016;
Rimland, 1964; Rincover & Koegel, 1975). That is, the autistic children in this study may have
had difficulty transferring the skills they learned in heritage language to English situations with
an individual that was not associated with learning during intervention. Another explanation is
that autistic children may have become conditioned to verbalize in their heritage language when
delivered with the SD to “play and talk” with either their sibling or the bilingual therapist in their
heritage language. Moreover, previous researchers have found that autistic children may prefer

instruction in their heritage language (Aguilar et al., 2017), which may explain their tendency to

91



verbalize more during heritage language specific probes and generalization probes. Thus, when
these children were provided with a specific indication that the session would be delivered in
heritage language, this may have resulted in greater verbalizations overall.

Potential Explanations for Limited Heritage Language Use

Although during intervention, heritage language verbalizations exceeded those in English
for 3 of the 4 autistic children, all children continued to demonstrate English verbalizations.
During this phase, social initiations from the neurotypical sisters were delivered exclusively in
heritage language. However, many of the autistic children verbalized in both heritage language
and English within any given session. This finding suggests that the autistic children may have
engaged in a phenomenon called code-switching (Ponce-Lawler, 2017). Code-switching occurs
when a BE child switches back and forth between communicating in two languages within a
conversation (Ponce-Lawler, 2017). Previous research has primarily explored this phenomenon
in neurotypical children while research on autistic children remains limited (Ponce-Lawler,
2017).

However, in the present study, code-switching may indicate that the autistic children
receptively understood the social initiations delivered by their sisters but switched between
responding in heritage language or English. It is possible that in doing so, the autistic children
were attempting to maximize their linguistic resources (Ponce-Lawler, 2017). For autistic
children who face pre-existing social challenges, any attempts at communication may be
reinforced by parents, siblings, and extended family members regardless of the language used.
Because many of their family members are bilingual themselves, autistic children may not be

corrected when they code-switch at home. Thus, in these situations, autistic children may be
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demonstrating their receptive understanding of heritage language and linguistic mastery of both
languages.

Additionally, sociocultural theory may aid in explaining why the autistic children in this
study demonstrated limited heritage language use. Vygotsky posited that children who learn two
languages develop and internalize distinct systems that encompass the rules, meanings, and
structures associated with each language. Development of these systems involves less conscious
awareness in children exposed to two languages from infancy compared to children exposed later
in childhood (Mahn & Fazalehaq, 2020). For the autistic children in this study, it is unclear at
what age each of the sibling dyads in the study were first exposed to their heritage language.
However, the autistic children exposed later in childhood may not have received substantial
social opportunities to cultivate heritage language skills on par with English. This challenge may
have been exacerbated by the deficits in language and social skills that autistic children
experience. Thus, the autistic children in this study may have more highly developed English
language systems compared to heritage language systems.

This hypothesis may also be explained from a behavioral perspective, where English
language may have a strong reinforcement history that persists even when intervention is
delivered in another language. The setting in which the study was conducted may have been
specifically associated with English instruction and demands. Aside from the present study, no
other past intervention or services at the intervention center were delivered to these children in
heritage language. Additionally, within this setting sibling dyads were previously reinforced for
communicating with each other in English and most of their heritage language communication
occurred in the home environment. Home heritage language exposure may have exacerbated

these differences for Wesley, who was the only autistic child who demonstrated more English
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verbalizations than heritage language verbalizations during intervention. During the Home
Heritage Language Questionnaire, Wesley’s mom reported that he “rarely” spoke to his
caregivers or to his sister in Korean at home. This may explain why his verbalizations in English
over-shadowed those in his heritage language. Therefore, home exposure, combined with the
intervention setting and researchers involved the study, may have resulted in a strong
reinforcement history of English language use.

Furthermore, during follow-up sessions when no language was specified, English
verbalizations were higher than heritage language for three of the children and during heritage
language probes only two of the dyads continued to verbalize more in heritage language. These
findings may be related to the instruction provided during follow-up sessions, which did not
specify a language condition. Additionally, during post-intervention heritage language probes,
only one directive was provided for the dyad to talk and play in heritage language. The sibling
dyad was otherwise free to communicate with one another in the language they chose without
outside prompting from the researchers.

These instructions may explain why Wesley’s use of Korean did not maintain over time.
During both follow-up and post-intervention heritage language probes, Wesley’s sister Audrey
socially initiated only English. During the Home Heritage Language Use Questionnaire, their
mother reported that the dyad “rarely” communicated in Korean prior to the study. Anecdotally,
Audrey was observed commenting that “sometimes it’s hard” to communicate in Korean. This
may lend insight into both Audrey’s lack of Korean initiation and Wesley’s lack of Korean
verbalization during follow-up and heritage language probes. It appears that when minimal
instructions were placed, Audrey relied on the language the dyad used most often. It is possible

that some neurotypical siblings may feel apprehensive regarding their heritage language abilities
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as they are still in the process of developing language themselves. They may also display
preferences for which language they feel most comfortable communicating in, leading them to
rely on the language with which they feel more confident.

Sibling Training

The neurotypical sisters in the study were able to learn the NIMS procedure and
implement the intervention with fidelity in their heritage language during play with their autistic
siblings. All neurotypical sisters mastered training within one 30-minute session and none of the
sisters required booster sessions. These findings reaffirm that with effective training,
neurotypical siblings can quickly learn complex intervention procedures (Akers et al., 2018;
Ferraioli & Harris, 2011; Spector & Charlop, 2018). These findings also add to the current body
of literature which suggests that the speed of sibling training does not necessarily compromise
fidelity of implementation (Akers et al., 2018; Ferraioli & Harris, 2011; Glugatch & Machalicek,
2021; Kryzak & Jones, 2017; Schreibman et al., 1983; Spector & Charlop, 2018; Tsao & Odom,
20006).

Sibling training may have been effective due to the combination of teaching strategies
that were applied. Instructions, examples, modeling, rehearsal, and in-vivo feedback were all
incorporated when training the neurotypical sisters to implement the NIMS procedure. Previous
sibling-mediated interventions have also incorporated these strategies when teaching
neurotypical siblings to implement intervention for autistic children (Akers et al., 2018; Allclair,
2020; Coe et al., 1991; Ferraioli & Harris, 2011; Kryzak & Jones, 2017; Oppenheim-Leaf et al.,
2012; Spector & Charlop, 2018; Sullivan, 1999; Tsao & Odom, 2012; Walton & Ingersoll,
2012). In the present study, skills were introduced to the neurotypical sisters through short

lessons, which allowed the bilingual trainer to scaffold skills over time until full mastery was
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achieved. Neurotypical siblings may have benefitted from receiving clear instructions and
observing the behaviors of a trained, bilingual therapist. Role-play and in-vivo feedback may
have allowed neurotypical siblings to practice their social initiations in heritage language with
quick error correction so that areas for growth could be addressed to ensure that procedures
would be implemented with accuracy when applied to the autistic children. Furthermore, all
strategies were introduced using a combination of English and heritage language. This may have
enhanced skill acquisition because the sisters were able to receive training in a language which
they may feel more comfortable with. Thus, the training approach endorsed by this study may
have allowed neurotypical sisters to adopt the NIMS procedure with ease and effectively
implement it over time.

Additional supports were included to accommodate the developmental needs of the
younger, less verbal neurotypical sister Alison. Individualized training practices have been
reported in other SMIs with participants aged 5 and under (Akers et al., 2018; Tsao & Odom,
2006). Alison was eventually able implement the NIMS procedure without verbal prompting
using a time delay procedure. Therefore, although the age of this neurotypical sibling required
special considerations, this did not prevent her from learning to implement the NIMS procedure.

The training and intervention setting in which the study was conducted may also explain
the success of sibling training. In the study, both training and intervention were implemented in
the same setting. This aligns with previous research as other sibling-mediated interventions have
also conducted training and intervention within the same environment (Akers et al., 2018;
Celiberti & Harris, 1993; Coe et al., 1991; Ferraioli & Harris, 2011; Glugatch & Machalicek,
2021; Kryzak & Jones, 2017; Oppenheim et al., 2012; Spector & Charlop, 2018; Sullivan, 1999;

Tsao & Odom, 2006; Walton & Ingersoll, 2012). Prior to the study, all neurotypical sisters
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engaged in weekly participation alongside their autistic sibling at the clinical setting in which the
training and intervention took place. Thus, they had previous exposure to both the setting and
bilingual therapist that facilitated their training. Conducting training within this setting may have
aided the neurotypical sister in their ability and willingness to learn NIMS procedure as they
were familiar with the demands of the environment and the individual conducting their training.
Social Initiations

During baseline, all four of the neurotypical sisters demonstrated low to moderate levels
of social initiation, with greater variability demonstrated by Audrey. Although no language was
specified during this phase, all verbal social initiations that did transpire during baseline were
delivered in English. As stated in the previous section, the intervention setting and reinforcement
history of English at the intervention center likely played a role in the dominance of English
language use during sibling social initiations at baseline.

During intervention, all four of the neurotypical sisters mastered performance criterion by
doubling their baseline average of social initiations within at least two sessions. All social
initiations delivered by siblings were delivered exclusively in each dyad’s heritage language.
Once the prompt fading phase of the intervention was introduced, the sisters continued to exhibit
a level of social initiations higher than baseline across all intervention sessions. Improvements in
social initiations in this study replicate the findings of Tsao and Odom (2006) and Glugatch and
Machalicek’s (2021) SMIs.

Teaching the neurotypical sisters in the study to socially initiate in their heritage language
may have capitalized on their unique strengths as outlined by the literature. Researchers have
proposed that neurotypical siblings of autistic children are more inclined to exhibit prosocial

behaviors (Orm et al., 2021; Rum et al., 2021; Walton & Ingersoll, 2015). The requirement for
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the sisters to initiate in their heritage language may have further enhanced these behaviors.
Findings from the Sibling Relationship Questionnaire may help illustrate why social initiations
improved within such a short span of time. Throughout all phases of the study, most of the sisters
reported frequently helping the autistic children. Considering that autistic children often require
substantial support across all areas of development, it is likely that these sisters had a history of
engaging in helping behaviors for the autistic children. Thus, when taught to socially initiate
during play, these sisters may have been intrinsically motivated to demonstrate such behaviors.
Furthermore, heritage language may have been particularly associated with communication with
family members, creating a natural pathway for the sisters to facilitate social interactions with
their autistic siblings.

Maintenance was evident for three of the sisters as social initiations sustained during
follow-up sessions when no language was specified and three of the siblings demonstrated
increased social initiations from pre- to post-intervention heritage language probes. During the
follow-up sessions, three sisters continued to initiate in heritage language though no language
was specified. However, as stated earlier in this chapter, Audrey verbalized only in English
during these sessions. It was hypothesized that her lack of heritage language use was likely
related to individual preferences and language history prior to the study.

Furthermore, during the post-intervention heritage language probes, three of the sisters
socially initiated in heritage language. Their social initiation in heritage language during these
language-specific sessions demonstrated that the sisters likely became conditioned to
demonstrate the specific skills learned during intervention upon the delivery of an instruction to
talk and play in their heritage language. The systematic fading procedure may have also enabled

the sisters to progressively become more independent in their initiations over the course of the
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study, leading to sustained behaviors post-intervention. Three of the sisters were fully faded from
the intervention, which meant that they were required to demonstrate a high level of social
initiations without prompts prior to meeting full intervention criterion. Because they had
practiced under these conditions at the end of intervention, the sisters were more likely to repeat
these behaviors post-intervention.

As stated in Chapter 1 of this paper, Vygotsky emphasized the importance of
individualizing learning opportunities. For example, the visual prompts used in the study were
accompanied by written prompts that were provided exclusively in the heritage language of the
sibling dyad. Additionally, learning criterions for social initiations were set to double the
baseline average of the individual, which resulted in varied learning criterions for the sisters.
This allowed for an appropriate balance between the existing skills of the neurotypical sister and
opportunity for growth through challenge (Miller, 2016). Once learning criterion was achieved,
the visual and auditory prompts were faded with consideration of each neurotypical sister’s
individual level of social initiation. Furthermore, an additional layer of scaffolding was provided
to Alison through the inclusion of verbal prompts which were faded over time. The decision to
implement and fade these verbal prompts was made to address Alison’s unique developmental
needs. These supports were provided and then systematically removed for all the neurotypical
sisters until they were able to independently initiate with the autistic children in heritage
language.

Interactive Play

During baseline, interactive play between sibling dyads was low and inconsistent across

sessions. Although the children demonstrated play behaviors individually during this phase, most

play was observed as parallel rather than interactive. Prior to this study, the neurotypical sisters
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did not receive any formal training regarding how to initiate and facilitate play interactions with
autistic children. Additionally, the autistic children themselves faced existing challenges with
social communication and interaction which made them less likely to initiate interactive play.

However, following sibling training, all four dyads achieved the performance criterion
for interactive play by doubling their baseline average during intervention. This finding was
consistent with other SMIs which were found to improve play between sibling dyads (Glugatch
& Machalicek, 2021; Oppenheim-Leaf et al., 2012). Once the neurotypical sisters implemented
the NIMS procedure in heritage language, social initiations increased. Their social initiations
often involved play with toys or stimuli preferred by the autistic child. The autistic children were
then subsequently more likely to reciprocate play with their sisters. As interactive play increased,
enjoyment and happiness likely also increased, which in turn, increased the likelihood of future
engagement in interactive play. Therefore, as the intervention was implemented over time, it is
possible that neurotypical sisters initiated a cycle of reciprocal interaction which continuously
reinforced interactive play between the dyad.

The NIMS procedure in heritage language may have also been effective at facilitating
play because it was based on the principles outlined by NDBIs (Schreibman et al., 2015). Play,
which has been regarded by developmental theorists as “the work of childhood,” (Miller, 2016)
is a child-centered activity which allows children to freely select the stimuli with which they
learn. The neurotypical sisters in the present study were trained to follow the interests of the
autistic children to facilitate play interactions. One of the specific skills taught to the
neurotypical sisters was the delivery of play-related statements and accompanying actions. This
combination may have facilitated joint attention of the sibling dyads, which created opportunities

for interactive play. Lim and Charlop (2018) found that heritage language instruction was
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associated with greater play behaviors than English instruction. Considering that all dyads
verbalized only in English during baseline and that they simultaneously demonstrated lower
levels of interactive play, the results from the present study indicate that heritage language
instruction may be partially responsible for these improvements.

Furthermore, all four dyads maintained interactive play over time during follow-up
probes and three improved their interactive play during heritage language probes. Additionally,
three of the autistic children generalized interactive play with a bilingual therapist across both
language conditions. Maintenance and generalization may have been promoted by the NIMS
procedure because the act of play is naturally reinforcing, increasing the likelihood that children
will repeat such behaviors later in time or with new individuals. Generalization of these skills
across both languages may be particularly meaningful considering that the intervention was
conducted primarily in heritage language (aside from two English probes). Thus, developmental
gains from intervention delivered in heritage language appear to transfer to English situations.
Happiness

All four sibling dyads reported happiness at some point during the NIMS intervention.
Three of the neurotypical sisters reported increased happiness from baseline to follow-up.
Although behavior interventions do not generally assess measures of emotional states, these
findings provide further support that SMIs may facilitate qualitatively positive interactions for
sibling dyads. These findings replicate those from SMIs which fostered happiness for autistic
children (Spector & Charlop, 2018) as well as enjoyment (Allclair, 2020) and pleasure for
neurotypical siblings (Celiberti & Harris, 1993).

Findings related to happiness ratings suggest that the dyads enjoyed talking and playing

with their siblings (Spector & Charlop, 2018). This may be because the NIMS procedure
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provided opportunities for the dyad to play together with a variety of preferred toys and stimuli.
Reported happiness may have also been related to heritage language. This hypothesis is informed
by prior studies which identified heritage language as a preferred language for autistic children
(Aguilar, 2017). Although no change in happiness was observed for three of the autistic children,
these children consistently reported the highest rating on the happiness scale throughout the
study. This finding may suggest that the autistic children enjoyed interacting with their
neurotypical sisters during the play-based interactions. However, all happiness findings should
be interpreted with caution as self-report measures may be susceptible to response bias and social
desirability.

Samantha’s responses varied slightly from the other sisters in that she reported more
“indifference” as opposed to happiness during intervention. These reports may be related to the
quality of her relationship with Alice. Across all Sibling Relationship Questionnaire probes,
Samantha reported that Alice hit, grabbed, pushed, or hurt her “a lot.” Sibling relationships may
be strained when autistic children demonstrate challenging behaviors (Walton, 2016). Samantha
may have reported less happiness during baseline and intervention phases because of prior
experiences during play with her sister Alice.

Sibling Relationship Quality

Relationship quality of two of the sibling dyads improved from baseline to follow-up.
More specifically, Alison and Audrey reported reductions in challenging behavior and increased
communication attempts of the autistic children. The demands of the NIMS procedure
encouraged the sibling dyad to interact with one another within the context of play-based
interactions. Research on neurotypical children indicates that self-regulation and conflict

resolution skills are often learned through play (Galinsky, 2010). Based on happiness reported by
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the dyads in this study, most of the children indicated that the intervention was enjoyable.
Although the procedure entailed that neurotypical sisters placed more demands on the autistic
child than were present during baseline, the positive context in which these interactions occurred
may have helped buffer against challenging behavior. In fact, reduced challenging behavior has
been associated with heritage language instruction in previous research (Lang et al., 2011). This
combination of play-based sibling interactions in heritage language during the NIMS procedure
may have enabled more positive interactions to occur between the sibling dyad, thus improving
neurotypical sibling perceptions of these dimensions of the relationship.

Additionally, challenging behavior and attempts to communicate may have been related
to one another. Autistic children often exhibit challenging behavior (Kanne & Mazurek, 2011;
Lecavalier, 2006; Rosenbrock et al., 2021) and this behavior is often related to challenges in
expressing wants and needs. The social initiations of the neurotypical sisters may have created
more opportunities for the autistic children to engage in communication, resulting in reduced
challenging behavior. The autistic children may have also been more motivated to play and/or
communicate in their heritage language than in English.

Although no change was identified for some of the variables related to sibling
relationship quality, the results may still be meaningful for understanding the experience of
having an autistic sibling. For example, three of the four neurotypical sisters reported that they
helped their autistic brother/sister “a lot.” This finding is consistent with previous research which
indicates that neurotypical siblings of autistic children demonstrate more prosocial behaviors
than children with other neurotypical siblings or siblings with other developmental disabilities
(Orm et al., 2021; Rum et al., 2021; Walton & Ingersoll, 2015). Simultaneously, these same three

sisters also reported that they and their sibling had “a lot” of fun playing together. This pattern
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suggests that although the neurotypical sisters reported frequently helping their autistic sibling,
doing so did not negatively the sibling relationship in terms of their enjoyment during time spent
together.
Social Validity

Consistent with previous SMIs, NIMS in heritage language received high social validity
ratings from the majority of neurotypical sisters and the caregivers of the sibling dyad Allclair,
2020; Glugatch & Machalicek, 2021; Ferraioli & Harris, 2011; Sullivan, 1999). Of the
neurotypical sisters, Samantha responded with the lowest ratings, reporting a “3” in response to
how much she learned and how much fun the sibling dyad had during the study. Samantha’s
responses may reflect the quality of the sibling relationship overall. As previously mentioned,
across Sibling Relationship Questionnaire probes, Samantha consistently reported that Alice
demonstrated “a lot” of challenging behaviors. Her reported happiness during the intervention
was also the lowest of all the neurotypical sisters. These factors may have been related to
Samantha reporting that she learned less from the study and perceived the study as less fun than
the other siblings. Alice and Samantha’s mother also reported the lowest rating on one
component of social validity: perceived importance of sibling communication in heritage
language. Nonetheless, all other neurotypical sisters and caregivers of the sibling dyads reported
the intervention and its components as socially valid.
Heritage Language Perspectives

Two of the caregivers in the present study reported feeling hesitant about their decision to
bilingually expose their child, which aligns with previous research (Hampton et al.,
2017; Kremer-Sadlik, 2005; Lim et al., 2018; Yu, 2013). Only one caregiver in the study was

advised by a clinical professional to avoid bilingual exposure of their autistic child. This finding
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contradicts previous research which claimed that caregivers are being advised by clinical
professionals not to expose their autistic children to more than one language (Yu, 2013). This
finding may either reflect the small sample used in this study, a shift in clinical perspectives
regarding heritage language use, or an overestimation of the number of clinicians providing such
advice. However, a more thorough analysis of this topic is needed to determine the true
explanation.

Additionally, all caregivers in the study reported that they chose to expose their autistic
child to their heritage language to improve communication with family members. Three of the
caregivers also reported that they did so to help their child establish cultural identity, emotional
connection, and social skills with people in the community. These findings replicate previous
research regarding the association between heritage language with cultural identity of autistic
children and emotional closeness within the family (Hampton et al., 2017; Yu, 2013). This study
adds to the literature in that caregivers reported heritage language exposure as important for
family communication and social opportunities within the community, indicating that based on
the perspective of caregivers, heritage language may enable opportunities for autistic children to
practice social-communication skills with others.

Overall, the findings from the Heritage Language Perspectives Questionnaire help
provide a contextual basis for interpreting the results from this study. Current research practices
involving SMIs do not provide readers with an understanding of the contextual variables that
indirectly influence the interventions. With consideration of Bronfenbrenner’s bioecological
model (Bronfenbrenner & Morris, 2006) as part of the overarching framework of this study, it
was assumed and subsequently confirmed that interactions within each dyad’s mesosystem

indirectly influenced heritage language perspectives of caregivers. Although only one of the
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caregivers was advised by a clinical professional against bilingual exposure, 50% of the
caregivers in this study reported hesitancy regarding their decision. Despite this hesitancy, all the
caregivers in the present study reported that their decision was based upon the belief that
bilingual exposure would benefit their autistic child in some form. These beliefs were likely
informed by interactions with other family and community members who reinforced the
importance of bilingual exposure. Although these mesosystem-level interactions did not directly
involve the autistic children themselves, they likely impacted caregiver decision-making which
in turn, may have influenced the degree to which autistic children were exposed to their heritage
language.

Limitations

The NIMS study presents limitations regarding the sample of participants, results related
to heritage language use, self-report measures, and timing of follow-up. Only sibling dyads were
included in the study and all four of the neurotypical siblings were sisters. Given the sample,
only three different languages were assessed using the NIMS procedure, which presents some
limitations for the generalizability of findings to other BE children. Future research may aim to
examine the procedure with dyads involving neurotypical brothers as well as languages not
examined by this study.

As discussed earlier in this chapter, heritage language use increased for all the
participants during intervention. However, their percentage of heritage language use may have
been less notable due to the persistence of English verbalizations. Only two of the autistic
children demonstrated heritage language verbalizations that maintained during the follow-up
phase of the study. Since this is the first heritage language procedure that has been designed for

sibling implementation, it is possible that more culturally-specific elements may be required to
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facilitate greater improvements in heritage language. Thus, these findings may present
limitations for specifically facilitating heritage language use (as opposed to English or overall
language) in autistic children via the exact procedure outlined in this study.

Moreover, self-report measures were applied to assess measures of happiness and sibling
relationship quality. Due to the COVID-19 pandemic, all sibling dyads were required to wear
masks while at the intervention setting, presenting a challenge for determining whether children
were smiling or demonstrating other happiness behaviors. If pandemic-related regulations impact
future studies, it is recommended that the sibling dyads wear face shields to allow for a more
objective measures of happiness.

Furthermore, the questions included on the Sibling Relationship Questionnaire were
based on an empirically validated scale. However, results may be limited as reliability and
validity testing were not conducted on the questionnaire prior to inclusion in the study. Another
concern regarding this measure is that only the neurotypical sisters were asked their perceptions
of the sibling relationship. This decision was made due to the limited verbal and cognitive
abilities of some of the children in this study.

The timing of follow-up presents some concerns for maintenance. Follow-up was
conducted immediately after the intervention and one week following intervention. This presents
limitations for understanding how the treatment gains of both the autistic children and
neurotypical siblings, sustain over time. To assess for maintenance, future researchers may
consider conducting follow-up several weeks of months following the end of the intervention.

Lastly, although the overall findings from the study are promising, clear results were only
identified for 3 of the 4 participants. Although Scott mastered performance criterion during

intervention, once the prompt fading phase of the study was initiated, his appropriate
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verbalizations did not sustain at double his baseline average. Alison also required full verbal
prompts to socially initiate during intervention. By the end of the study, full verbal prompts were
faded but visual and auditory prompts were still present. Thus, replication of the NIMS
procedure with more dyads is necessary to truly capture its efficacy.

Future Directions and Conclusion

Given that this is the first study to investigate NIMS, the limitations identified from this
study may provide opportunities for future researchers to improve upon the existing procedure.
More specifically, the heritage language use of autistic children may be enhanced by applying a
more extensive intervention, delivering reinforcement contingent upon heritage language
verbalizations, providing culturally-relevant stimuli, individualizing intervention goals, as well
as conducting sessions both in contextually-relevant environments and with contextually-
relevant communication partners. First, the mixed results regarding maintenance in this study
suggest that a more extensive intervention may be necessary. Conducting a longitudinal study
may help researchers to determine if the NIMS procedure changes interaction patterns between
siblings when implemented over a longer period of time. Researchers could also employ a
longitudinal study of the NIMS procedure when complemented by other naturalistic sibling-
mediated interventions (i.e., PRT, NLP, Stay Play Talk) to determine if a more robust treatment
package may result in longer lasting impact.

The NIMS procedure outlined in the present study did not provide any reinforcement
contingent upon autistic child verbalizations in heritage language. This decision was made to
encourage the children to verbalize, regardless of language, and to avoid putting English
verbalizations on extinction. Thus, autistic children were able to respond in either English or

their heritage language. To target heritage language-specific verbalizations, future researchers
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may consider reinforcing autistic children for responding in this language. Future research may
also consider assessing the language preferences of the sibling dyad.

Additionally, future applications of the NIMS procedure should incorporate stimuli that are
specifically associated with heritage language. Because the current intervention was conducted in
a clinical setting, all dyads had previous exposure to the toys and stimuli provided during play
sessions. It is possible that these items were associated with the setting and English language use.
Thus, dyads did not have prior experience engaging with the stimuli in their heritage language
prior to the study, which may have influenced lower levels of heritage language use. Considering
that cultural knowledge can be passed down through interaction with tools and/or objects (Miller,
2016), researchers should consider providing dyads with preferred items that are tied to each
dyads culture. This practice may also be extended to teaching neurotypical siblings of less
impacted autistic children to facilitate conversation regarding culturally-relevant topics (e.g.,
Korean TV shows, Spanish songs). Consulting with neurotypical siblings and caregivers to
determine preferred items and topics associated with each dyad’s culture may aid in this process.
Collectively, these adjustments may facilitate more natural opportunities for heritage language
use.

Another way that researchers may improve the NIMS procedure is by creating more
individualized intervention plans for the sibling dyads. Heritage language use was assessed
through a questionnaire in the present study, which resulted in a wide range of responses.
However, all neurotypical sisters received training on the same set of skills regardless of the
dyad’s exposure to and use of heritage language at home. Future researchers should consider
using information related to heritage language exposure of each dyad to inform more specific

intervention goals. For example, for autistic children with less verbal ability, neurotypical
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siblings may be trained to provide more direct, trial-based opportunities for autistic children to
imitate target phrases that are based on baseline MLU. For example, the neurotypical sibling of
an autistic child with a baseline MLU of 1.5 would deliver target phrases in heritage language at
a length of 2 to 3 words. By creating more individualized replications of the NIMS procedure,
researchers may improve heritage language use of autistic children.

Future researchers should also consider conducting the procedure within the context that
heritage language is most relevant — the home. Sibling dyads may associate their home
environment with heritage language which could potentially result in greater developmental
gains. Conducting the NIMS procedure in the home may facilitate better maintenance outcomes
than were recorded in the present study. Considering that both sibling-mediated (Akers et al.,
2018; American Psychological Association, 2013; Celiberti & Harris, 1993; Coe et al., 1991;
Glugatch & Machalicek, 2021; Oppenheim-Leaf et al., 2012; Spector & Charlop, 2018) and
caregiver-mediated interventions (Althoff et al., 2019; Bradshaw et al., 2017; Eid et al., 2017;
Erturk et al., 2021; Gillet & LeBlanc, 2007; Laski et al., 1988; Stadnick et al., 2015) are effective
for autistic children and that neurotypical siblings are likely to exhibit prosocial behaviors
toward autistic children when provided substantial support at home (Ferraioli & Harris, 2010),
researchers may consider involving caregivers in the process to optimize outcomes for both
children.

Moreover, programming for generalization throughout intervention may result in greater
heritage language verbalizations of autistic children. In their daily lives, BE autistic children are
exposed to individuals (e.g., peers, or community members) who provide natural opportunities
for heritage language exposure and communication. Future researchers should consider

enhancing the contextual fit of the intervention by providing opportunities for autistic children to
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generalize heritage language use with bilingual communication partners at school and in the
community.

Furthermore, the present study may also have important implications for clinical practice.
The present study highlights the need for incorporating neurotypical siblings and heritage
language into the intervention programs designed for BE autistic children. Teaching neurotypical
siblings may help promote skill development of autistic children and maintenance of those skills
over time (Akers et al., 2018; Colletti & Harris, 1977; Ferraioli & Harris, 2011; Glugatch &
Machalicek, 2021; Spector & Charlop, 2018; Tsao & Odom, 2006). Recent studies indicate that
interventions in heritage language may promote language abilities and play of BE autistic
children (Dalmau et al., 2011; Gumaer et al., in preparation). Additionally, caregivers in the
present study reported that intervention delivery in heritage language as well as English may be
highly beneficial for their children. Practitioners may consider integrating or encouraging
opportunities for heritage language in the intervention of autistic children, particularly during
home-based intervention where it is most pertinent to daily life.

Overall, the present study assessed the efficacy of the NIMS procedure implemented in
heritage language for BE autistic children and their neurotypical sisters. This study is the first to
teach neurotypical siblings to implement an intervention in heritage language with BE autistic
children. All the neurotypical sisters quickly learned the procedure and implemented it with
fidelity throughout the intervention. The intervention resulted in improved verbalizations,
heritage language use, and MLU of autistic children, social initiations of neurotypical siblings,
and interactive play within the sibling dyad. Analysis of ancillary measures suggest that this

naturalistic, play-based procedure may also be associated with self-reported happiness and create
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opportunities to enhance the quality of the sibling relationship. Both the neurotypical sisters and
caregivers of the sibling dyads reported the intervention as socially meaningful.

Therefore, contrary to initial concerns noted in the literature regarding BE autistic children,
this study provides further support that heritage language may be advantageous for this
population when used as a foundation for learning. It appears that neurotypical siblings may
serve as ideal change agents for delivering this language in intervention as they are age-
appropriate play partners that may facilitate natural opportunities to learn. Ultimately, the
success of NIMS suggests that the unique combination of sibling involvement, heritage
language, and naturalistic teaching strategies warrants further exploration in both research and

practice.

112



References

Akers, J. S., Higbee, T. S., Pollard, J. S., & Reinert, K. S. (2018). Sibling-implemented script
fading to promote play-based statements of children with autism. Behavior Analysis in
Practice, 11(4), 395-399. https://doi-org.ccl.idm.oclc.org/10.1007/s40617-018-0257-5

Aldabas, R. (2020). Effectiveness of peer-mediated interventions (PMIs) on children with autism
spectrum disorder (ASD): A systematic review. Early Child Development and
Care, 190(10), 1586—1603. https://doi
org.ccl.idm.oclc.org/10.1080/03004430.2019.1580275

Allclair, A. K. (2020). Training siblings in pivotal response intervention: Impact on sibling
interactions and psychosocial well-being [ProQuest Information & Learning].

In Dissertation Abstracts International: Section B: The Sciences and Engineering (Vol.
81, Issue 2-B).

Althoft, C. E., Dammann, C. P., Hope, S. J., & Ausderau, K. K. (2019). Parent-mediated
interventions for children with autism spectrum disorder: A systematic review. American
Journal of Occupational Therapy, 73(3). https://doi
org.ccl.idm.oclc.org/10.5014/aj0t.2019.030015

American Psychiatric Association (2013). Diagnostic and statistical manual of mental disorders
(5" ed.). Washington, DC: Author.

American Psychological Association (2017). Multicultural Guidelines: An Ecological Approach
to Context, Identity, and Intersectionality. Retrieved from:

www.apa.org/about/policy/multicultural-guidelines

113


https://doi/
https://doi/
https://doi/

Azmitia, M., & Hesser, J. (1993). Why siblings are important agents of cognitive development:
A comparison of siblings and peers. Child Development, 64(2), 430-444. https://doi-
org.ccl.idm.oclc.org/10.2307/1131260

Baker, M. J. (2000). Incorporating the Thematic Ritualistic Behaviors of Children with Autism
into Games: Increasing Social Play Interactions with Siblings. Journal of Positive

Behavior Interventions, 2(2), 66-84. https://doi.org/10.1177/109830070000200201

Banda, D. R. (2015). Review of Sibling Interventions with Children with Autism. Education and
Training in Autism and Developmental Disabilities, 50(3), 303-315.

Bass, J. D., & Mulick, J. A. (2007). Social play skill enhancement of children with autism using
peers and siblings as therapists. Psychology in the Schools, 44(7), 727-735. https://doi-
org.ccl.idm.oclc.org/10.1002/pits.20261

Bearss, K., Burrell, T. L., Stewart, L., & Scahill, L. (2015). Parent training in autism spectrum
disorder: What’s in a name? Clinical Child and Family Psychology Review, 18(2), 170-

182. https://doi.org/10.1007/s10567-015-0179-5

Beauchamp, Myriam & MacLeod, Andrea. (2017). Bilingualism in Children with Autism
Spectrum Disorder: Making Evidence Based Recommendations. Canadian
Psychology/Psychologie canadienne. 58. 250-262. 10.1037/cap0000122.

Beauchamp, M., Rezzonico, S., & MacLeod, A. (2020). Bilingualism in School-Aged Children
with ASD: A Pilot Study. Journal of autism and developmental disorders, 50(12), 4433—

4448. https://doi.org/10.1007/s10803-020-04501-8

Bedore L. M. (2001). Assessing morphosyntax in Spanish-speaking children. Seminars in speech

and language, 22(1), 65-77. https://doi.org/10.1055/s-2001-13866

114


https://doi-/
https://doi-/
https://doi.org/10.1177/109830070000200201
https://doi-/
https://doi.org/10.1007/s10567-015-0179-5
https://doi.org/10.1007/s10803-020-04501-8

Ben-Itzchak, E., Nachshon, N., & Zachor, D. A. (2019). Having siblings is associated with better
social functioning in autism spectrum disorder. Journal of Abnormal Child

Psychology, 47(5), 921-931. https://doi-org.ccl.idm.oclc.org/10.1007/s10802-018-0473-z

Bene, K., & Lapina, A. (2020). A meta-analysis of sibling-mediated intervention for brothers and
sisters who have autism spectrum disorder. Review Journal of Autism & Developmental
Disorders, 8, 186—194. 10.1007/s40489-020-00212-z.

Bronfenbrenner, U., & Morris, P. A. (2006). The bioecological model of human development. In
R. M. Lerner & W. Damon (Eds.), Handbook of child psychology: Theoretical models of
human development (pp. 793-828). Hoboken, NJ, US: John Wiley & Sons Inc.

Bradshaw, J., Koegel, L. K., & Koegel, R. L. (2017). Improving functional language and social
motivation with a parent-mediated intervention for toddlers with autism spectrum
disorder. Journal of Autism and Developmental Disorders, 47(8), 2443-2458. https://doi-

org.ccl.idm.oclc.org/10.1007/s10803-017-3155-8

Brock, M. E., Dueker, S. A., & Barczak, M. A. (2018). Brief report: Improving social outcomes
for students with autism at recess through peer-mediated pivotal response
training. Journal of Autism and Developmental Disorders, 48(6), 2224-2230. https://doi-
org.ccl.idm.oclc.org/10.1007/s10803-017-3435-3

Brook, J. S., Whiteman, M., Gordon, A. S., & Brook, D. W. (1990). The role of older brothers in
younger brothers' drug use viewed in the context of parent and peer influences. The
Journal of genetic psychology, 151(1), 59-75.

https://doi.org/10.1080/00221325.1990.9914644

115


https://doi-org.ccl.idm.oclc.org/10.1007/s10802-018-0473-z
https://doi-org.ccl.idm.oclc.org/10.1007/s10803-017-3155-8
https://doi-org.ccl.idm.oclc.org/10.1007/s10803-017-3155-8
https://doi.org/10.1080/00221325.1990.9914644

Brown, S. M., & Bebko, J. M. (2012). Generalization, overselectivity, and discrimination in the
autism phenotype: A review. Research in Autism Spectrum Disorders, 6(2), 733—740.
https://doi-org.ccl.idm.oclc.org/10.1016/j.rasd.2011.10.012

Celiberti, D. A., & Harris, S. L. (1993). Behavioral intervention for siblings of children with
autism: A focus on skills to enhance play. Behavior Therapy, 24(4), 573—-599. https://doi-

org.ccl.idm.oclc.org/10.1016/S0005-7894(05)80319-3

Chan, J. M., Lang, R., Rispoli, M., O’Reilly, M., Sigafoos, J., & Cole, H. (2009). Use of peer-
mediated interventions in the intervention of autism spectrum disorders: A systematic
review. Research in Autism Spectrum Disorders, 3(4), 876—889. https://doi-
org.ccl.idm.oclc.org/10.1016/j.rasd.2009.04.003

Charlop, M. H. (1983). The effects of echolalia on acquisition and generalization of receptive
labeling in autistic children. Journal of Applied Behavior Analysis, 16(1), 111-126.
doi:10.1901/jaba.1983.16-111

Charlop, M. (1997). How to treat the child with autism. Desktop published.

Charlop, M., Leblanc, L., & Carpenter, M. (2014). Naturalistic Teaching Strategies (NATS) to
Teach Speech to Children with Autism: Historical Perspective, Development, and
Current Practice. The California School Psychologist. 4. 30-46. 10.1007/BF03340868.

Christensen, D. L., Maenner, M. J., Bilder, D., Constantino, J. N., Daniels, J., Durkin, M. S.,
Fitzgerald, R. T., Kurzius-Spencer, M., Pettygrove, S. D., Robinson, C., Shenouda, J.,
White, T., Zahorodny, W., Pazol, K., & Dietz, P. (2019). Prevalence and Characteristics
of Autism Spectrum Disorder Among Children Aged 4 Years - Early Autism and

Developmental Disabilities Monitoring Network, Seven Sites, United States, 2010, 2012,

116


https://doi-org.ccl.idm.oclc.org/10.1016/S0005-7894(05)80319-3
https://doi-org.ccl.idm.oclc.org/10.1016/S0005-7894(05)80319-3

and 2014. Morbidity and mortality weekly report. Surveillance summaries (Washington,
D.C. :2002), 68(2), 1-19. https://doi.org/10.15585/mmwr.ss6802al

Coe, D. A., Matson, J. L., Craigie, C. J., & Gossen, M. A. (1991). Play skills of autistic children:
Assessment and instruction. Child & Family Behavior Therapy, 13(3), 13—40. https://doi-
org.ccl.idm.oclc.org/10.1300/J019v13n03 02

Colletti, G., & Harris, S. L. (1977). Behavior Modification in the Home: Siblings as Behavior
Modifiers, Parents as Observers. Journal of Abnormal Child Psychology, 5(1), 21.

Coolican, J., Smith, I. M., & Bryson, S. E. (2010). Brief parent training in pivotal response
intervention for preschoolers with autism. Journal of child psychology and psychiatry,

and allied disciplines, 51(12), 1321-1330. https://doi.org/10.1111/1.1469-

7610.2010.02326.x

Cooper, J. O., Heron, T. E., & Heward, W. L. (2019). Applied Behavior Analysis (3rd Edition).
Hoboken, NJ: Pearson Education.

Cunningham, A. B., & Schreibman, L. (2008). Stereotypy in Autism: The Importance of
Function. Research in autism spectrum disorders, 2(3), 469—479.

https://doi.org/10.1016/1.rasd.2007.09.006

Celiberti, D. A., & Harris, S. L. (1993). Behavioral intervention for siblings of children with

autism: a focus on skills to enhance play. Behavior Therapy, 24, 573-599.

Centers for Disease Control and Prevention (CDC), (2016). Prevalence and Characteristics of
Autism Spectrum Disorder Among Children Aged 8 Years - Autism and Developmental
Disabilities Monitoring Network, 11 Sites, United States, 2012. Morbidity and Mortality

Weekly Report. Surveillance Summaries, 65(3), 1-23.

117


https://doi.org/10.1111/j.1469-7610.2010.02326.x
https://doi.org/10.1111/j.1469-7610.2010.02326.x
https://doi.org/10.1016/j.rasd.2007.09.006

Charlop-Christy, M. H., & Carpenter, M. H. (2000). Modified incidental teaching sessions: A
procedure for parents to increase spontaneous speech in their children with autism. Journal

of Positive Behavior Interventions, 2, 98-112.

Charlop, M. H., & Trasowech, J. E. (1991). Increasing autistic children's daily spontaneous

speech. Journal of Applied Behavior Analysis, 24, 747-761. doi: 10.1901/jaba.1991.24-747

Cooper, J. O., Heron, T. E., & Heward, W. L. (2019). Applied Behavior Analysis (3rd

Edition). Hoboken, NJ: Pearson Education.

Dai, Y. G., Burke, J. D., Naigles, L., Eigsti, I. M., & Fein, D. A. (2018). Language Abilities in
Monolingual- and Bilingual- Exposed Children with Autism or Other Developmental
Disorders. Research in autism spectrum disorders, 55, 38—49.
https://doi.org/10.1016/j.rasd.2018.08.001

Dalmau, Y. C. P., Wacker, D. P., Harding, J. W., Berg, W. K., Schieltz, K. M., Lee, J. F, ...
Kramer, A. R. (2011). A preliminary evaluation of functional communication training

effectiveness and language preference when Spanish and English are manipulated.

Journal of Behavioral Education, 20, 233-251. https://doi.org/10.1007/s10864-011-
9131-z

de Marchena, A. B., Eigsti, I. M., & Yerys, B. E. (2015). Brief report: generalization weaknesses
in verbally fluent children and adolescents with autism spectrum disorder. Journal of

autism and developmental disorders, 45(10), 3370-3376. https://doi.org/10.1007/s10803-

015-2478-6
de Veld, D. M. J., Scheeren, A. M., Howlin, P., Hoddenbach, E., Mulder, F., Wolf, 1., & Begeer,

S. (2021). Sibling Configuration as a Moderator of the Effectiveness of a Theory of Mind

118


https://doi.org/10.1007/s10864‐011‐
https://doi.org/10.1007/s10864‐011‐
https://doi.org/10.1007/s10803-
https://doi.org/10.1007/s10803-

Training in Children with Autism: A Randomized Controlled Trial. Journal of Autism
and Developmental Disorders, 51(5), 1719—1728.

Dodd, S., Hupp, S. D. A., Jewell, J. D., & Krohn, E. (2008). Using parents and siblings during a
social story intervention for two children diagnosed with PDD-NOS. Journal of
Developmental and Physical Disabilities, 20(3), 217-229. https://doi-

org.ccl.idm.oclc.org/10.1007/s10882-007-9090-4

Downey, D. B., & Condron, D. J. (2004). Playing well with others in kindergarten: The benefit
of siblings at home. Journal of Marriage and Family, 66(2), 333-350. https://doi-
org.ccl.idm.oclc.org/10.1111/5.1741-3737.2004.00024.x

Durkin, M. S., Elsabbagh, M., Barbaro, J., Gladstone, M., Happe, F., Hoekstra, R. A., Lee, L. C.,
Rattazzi, A., Stapel-Wax, J., Stone, W. L., Tager-Flusberg, H., Thurm, A., Tomlinson,
M., & Shih, A. (2015). Autism screening and diagnosis in low resource settings:
Challenges and opportunities to enhance research and services worldwide. Autism
research: official journal of the International Society for Autism Research, 8(5), 473—

476. https://doi.org/10.1002/aur.1575

Eid, A. M., Alhagbani, O. A., Asfahani, S. M., Alaqgl, M., AlSaud, A. N., Mohtasib, R. S.,
Aldhalaan, H. M., & Fryling, M. J. (2017). Learning by doing and learning by observing:
Training parents in Saudi Arabia to implement the Natural Language Paradigm. Journal
of Developmental and Physical Disabilities, 29(4), 557-565.

https://doi.org/10.1007/s10882-017-9544-2

El-Ghoroury, N. H., & Romanczyk, R. G. (1999). Play interactions of family members towards
children with autism. Journal of Autism and Developmental Disorders, 29(3), 249-258.

https://doi-org.ccl.idm.oclc.org/10.1023/A:1023036223397

119


https://doi-org.ccl.idm.oclc.org/10.1007/s10882-007-9090-4
https://doi-org.ccl.idm.oclc.org/10.1007/s10882-007-9090-4
https://doi.org/10.1002/aur.1575
https://doi.org/10.1007/s10882-017-9544-2
https://doi-org.ccl.idm.oclc.org/10.1023/A:1023036223397

Emerson, E. (1995). Challenging Behaviour: Analysis and Intervention in People with Learning
Disabilities. Cambridge, MA: Cambridge University Press.

Erturk, B., Hansen, S. G., Machalicek, W., & Kunze, M. (2021). Parent-implemented early social
communication intervention for young children with autism spectrum disorder. Journal
of Behavioral Education, 30(4), 641-663. https://doi-

org.ccl.idm.oclc.org/10.1007/s10864-020-09387-1

Ferraioli, S. J., & Harris, S. L. (2010). The impact of autism on siblings. Social Work in Mental
Health, 8(1), 41-53. https://doi-org.ccl.idm.oclc.org/10.1080/15332980902932409

Ferraioli, S. J., & Harris, S. L. (2011). Teaching joint attention to children with autism through a
sibling-mediated behavioral intervention. Behavioral Interventions, 26(4), 261-281.

https://doi-org.ccl.idm.oclc.org/10.1002/bin.336

Ferraioli, S. J., Hansford, A., & Harris, S. L. (2012). Benefits of including siblings in the
intervention of autism spectrum disorders. Cognitive and Behavioral Practice, 19(3),

413-422. https://doi-org.ccl.idm.oclc.org/10.1016/j.cbpra.2010.05.005\

Frieder, J. E., Kirby, T. J., & Migliorini, J. (2009). Teaching social skills through play. In E. A.
Boutot & M. Tincani (Eds.), Autism encyclopedia: The complete guide to autism
spectrum disorders. (pp. 237-340). Prufrock Press Inc.

Furman, W., & Buhrmester, D. (1985). Children's perceptions of the qualities of sibling
relationships. Child development, 56(2), 448—461.

Fusaroli, R., Weed, E., Fein, D., & Naigles, L. (2019). Hearing me hearing you: Reciprocal
effects between child and parent language in autism and typical
development. Cognition, 183, 1-18. https://doi-

org.ccl.idm.oclc.org/10.1016/j.cognition.2018.10.022

120


https://doi-org.ccl.idm.oclc.org/10.1007/s10864-020-09387-1
https://doi-org.ccl.idm.oclc.org/10.1007/s10864-020-09387-1
https://doi-org.ccl.idm.oclc.org/10.1002/bin.336
https://doi-org.ccl.idm.oclc.org/10.1016/j.cbpra.2010.05.005

Galinsky, E. (2010). Mind in the making: The seven essential life skills every child needs. New
York, NY: William Morrow.

Ganz, J. B., Heath, A. K., Lund, E. M., Camargo, S. P. H., Rispoli, M. J., Boles, M., & Plaisance,
L. (2012). Effects of Peer-Mediated Implementation of Visual Scripts in Middle
School. Behavior Modification, 36(3), 378-398.

Garrison-Harrell, L., Kamps, D., & Kravits, T. (1997). The effects of peer networks on social-
communicative behaviors for students with autism. Focus on Autism and Other
Developmental Disabilities, 12(4), 241-254. https://doi-

org.ccl.idm.oclc.org/10.1177/108835769701200406

Gauvain, M. (1998). Cognitive Development in Social and Cultural Context. Current Directions

in Psychological Science, 7(6), 188—192. https://doi.org/10.1111/1467-8721.ep10836917

Gillett, J. N., & LeBlanc, L. A. (2007). Parent-implemented natural language paradigm to
increase language and play in children with autism. Research in Autism Spectrum

Disorders, 1, 247-255.

Glugatch, L. B., & Machalicek, W. (2021). Examination of the Effectiveness and Acceptability
of a Play-Based Sibling Intervention for Children with Autism: A Single-Case Research
Design. Education & intervention of children, 44(4), 249-267.
https://doi.org/10.1007/s43494-021-00043-5

Goldstein, H., & English, K. (1997). Interaction among preschoolers with and without
disabilities: Effects of across-the-day peer intervention. Journal of Speech, Language,

and Hearing Research, 40, 33—49.

121


https://doi-org.ccl.idm.oclc.org/10.1177/108835769701200406
https://doi-org.ccl.idm.oclc.org/10.1177/108835769701200406

Grosjean, F. (2010). Bilingual: Life and reality. Harvard University Press.

https://doi.org/10.4159/9780674056459

Guidotti, L., Musetti, A., Barbieri, G. L., Ballocchi, 1., & Corsano, P. (2021). Conflicting and
harmonious sibling relationships of children and adolescent siblings of children with
autism spectrum disorder. Child: Care, Health and Development, 47(2), 163—173.

https://doi-org.ccl.idm.oclc.org/10.1111/cch.12823

Gutiérrez-Clellen, V. F., Restrepo, M. A., Bedore, L., Pen A, E., & Anderson, R. (2000).
Language Sample Analysis in Spanish-Speaking Children: Methodological
Considerations. Language, speech, and hearing services in schools, 31(1), 88-98.
https://doi.org/10.1044/0161-1461.3101.88

Hansen, S. G., Raulston, T. J., Machalicek, W., & Frantz, R. (2018). Caregiver-mediated joint
attention intervention. Behavioral Interventions, 33(2), 205-211. https://doi-

org.ccl.idm.oclc.org/10.1002/bin.1523

Hardan, A. Y., Gengoux, G. W., Berquist, K. L., Libove, R. A., Ardel, M., Phillips, J., ...
Minjarez, M. B. (2015). A randomized controlled trial of Pivotal Response Intervention
Group for parents of children with autism. Journal Of Child Psychology And Psychiatry,
56(8), 884—-892.

Holmes, R. M., Gardner, B., Kohm, K., Bant, C., Ciminello, A., Moedt, K., & Romeo, L. (2019).
The relationship between young children’s language abilities, creativity, play, and
storytelling. Early Child Development and Care, 189(2), 244-254. https://doi-
org.ccl.idm.oclc.org/10.1080/03004430.2017.1314274

Hyman, S.L., Levy, S.E., Myers, S.M., & AAP Council on Children with Disabilities (2020).

Section on developmental and behavioral pediatrics, Identification, evaluation,

122


https://doi.org/10.4159/9780674056459
https://doi-org.ccl.idm.oclc.org/10.1111/cch.12823
https://doi-org.ccl.idm.oclc.org/10.1002/bin.1523
https://doi-org.ccl.idm.oclc.org/10.1002/bin.1523

and management of children with autism spectrum disorder. Pediatrics, 145(1),
€20193447.

Jones, C. D., & Schwartz, 1. S. (2004). Siblings, Peers, and Adults: Differential Effects of
Models for Children With Autism. Topics in Early Childhood Special Education, 24(4),
187-198. https://doi-org.ccl.idm.oclc.org/10.1177/02711214040240040101

Jones, E. A., & Feeley, K. M. (2009). Parent implemented joint attention intervention for
preschoolers with autism. The Journal of Speech and Language Pathology — Applied

Behavior Analysis, 4(1), 74—89. https://doi-org.ccl.idm.oclc.org/10.1037/h0100251

Kamps, D., Royer, J., Dugan, E., Kravits, T., Gonzalez-Lopez, A., Garcia, J., Carnazzo, K.,
Morrison, L., & Kane, L. G. (2002). Peer Training to Facilitate Social Interaction for
Elementary Students with Autism and Their Peers. Exceptional Children, 68(2), 173—

187. https://doi.org/10.1177/001440290206800202

Kanne, S.M. & Mazurek, M. O. (2011). Aggression in children and adolescents with ASD:
Prevalence and risk factors. Journal of Autism and Developmental Disorders. 41(7), 926-
937.

Kim, J. Y., McHale, S. M., Crouter, A. C., & Osgood, D. W. (2007). Longitudinal linkages
between sibling relationships and adjustment from middle childhood through
adolescence. Developmental psychology, 43(4), 960-973. https://doi.org/10.1037/0012-
1649.43.4.960

Koegel, R. L., Schreibman, L., Britten, K. R., Burke, J. C., & O’Neill, R. E. (1982). A
comparison of parent training to direct child intervention. In: R. L. Koegel, A. Rincover,
& A. L. Egel (Eds.), Educating and understanding autistic children, (pp. 260-279). San

Diego, CA: College-Hill Press.

123


https://doi-org.ccl.idm.oclc.org/10.1037/h0100251
https://doi.org/10.1177/001440290206800202

Kremer-Sadlik, T. (2005). To be or not to be bilingual: Autistic children from multilingual
families. In J. Cohen, K. McAlister K. Rolstad, & J. MacSwan (Eds.), Proceedings of
the 4th international symposium on bilingualism (pp. 1225-1234). Somerville, MA:
Cascadilla Press.

Kryzak, L. A., & Jones, E. A. (2017). Sibling self-management: Programming for generalization
to improve interactions between neurotypical siblings and children with autism spectrum

disorders. Developmental Neurorehabilitation, 20(8), 525-537. https://doi-

org.ccl.idm.oclc.org/10.1080/17518423.2017.1289270

Lang, R., Rispoli, M., Sigafoos, J., Lancioni, G., Andrews, A., & Ortega, L. (2011). Effects of
language of instruction on response accuracy and challenging behavior in a child with

autism. Journal of Behavioral Education, 20, 252-259. https://doi.org/ 10.1007/s10864-
011-9130-0

Laski, K. E., Charlop, M. H., & Schreibman, L. (1988). Training parents to use the natural

language paradigm to increase their autistic children’s speech. Journal of Applied Behavior

Analysis, 21, 391-400.

Lecavalier, L. (2006). Behavioral and emotional problems in young people with pervasive
developmental disorders: Relative prevalence, effects of subject characteristics, and

empirical classification. Journal of Autism and Developmental Disorders, 36(8), 1101-

1114.

Lerner, R. M. (2006). Developmental Science, Developmental Systems, and Contemporary

Theories of Human Development. In W. Damon & R. M. Lerner 11 (Eds.), Handbook of

child psychology, Vol.1 (6™ ed.; pp. 1-17). New York: Wiley.

124


https://doi-org.ccl.idm.oclc.org/10.1080/17518423.2017.1289270
https://doi-org.ccl.idm.oclc.org/10.1080/17518423.2017.1289270

Lim N. (2021) Heritage Language Use for Intervention in Autism. In: Volkmar F.R. (eds)
Encyclopedia of Autism Spectrum Disorders. Springer, Cham.

https://doi.org/10.1007/978-3-319-91280-6_102324

Lim, N., & Charlop, M. H. (2018). Effects of English versus heritage language on play in
bilingually exposed children with autism spectrum disorder. Behavioral

Interventions, 33(4), 339-351. https://doi-org.ccl.idm.oclc.org/10.1002/bin. 1644

Lim, N., O’Reilly, M. F., Londono, F. V., & Russell-George, A. (2021). Overcoming language
barriers between interventionists and immigrant parents of children with autism spectrum
disorder. Journal of Autism and Developmental Disorders, 51(8), 2876-2890. https://doi-
org.ccl.idm.oclc.org/10.1007/s10803-020-04754-3

Lory, C., Rispoli, M., & Gregori, E. (2018). Play Interventions Involving Children with Autism
Spectrum Disorder and Typically Developing Peers: a Review of Research Quality.
Review Journal of Autism and Developmental Disorders, 5, 78-89.
https://doi.org/10.1007/s40489-017-0124-2

Lovaas, O. L., Koegel, R., Simmons, J. Q., & Long, J. S. (1973). Some generalization and follow-
up measures on autistic children in behavior therapy. Journal of Applied Behavior
Analysis, 6(1), 131-166. https://doi-org.ccl.idm.oclc.org/10.1901/jaba.1973.6-131

Maenner M.J., Shaw, K.A., Baio, J., et al. (2020). Prevalence of Autism Spectrum Disorder
Among Children Aged 8 Years — Autism and Developmental Disabilities Monitoring
Network, 11 Sites United States, 2020. MMWR Surveill Summ 2021. 70(No. SS-11):1—

16.

125


https://doi.org/10.1007/978-3-319-91280-6_102324
https://doi-org.ccl.idm.oclc.org/10.1002/bin.1644

Mahn, H., & Fazalehaq, H. (2020). Vygotsky and Second Language Acquisition. In 7he Concise
Encyclopedia of Applied Linguistics. John Wiley & Sons Inc. 1-8. doi:

10.1002/9781405198431.wbeal1272.pub2

Martinez, J. R., Waters, C. L., Conroy, M. A., & Reichow, B. (2021). Peer-Mediated
Interventions to Address Social Competence Needs of Young Children with ASD:
Systematic Review of Single-Case Research Design Studies. Topics in Early Childhood
Special Education, 40(4), 217-228.

McEvoy, R. E., Loveland, K. A., & Landry, S. H. (1988). The functions of immediate echolalia
in autistic children: A developmental perspective. Journal of Autism and Developmental
Disorders, 18(4), 657-668. doi:10.1007/bf02211883

McHale, S. M., Updegraff, K. A., & Whiteman, S. D. (2012). Sibling Relationships and
Influences in Childhood and Adolescence. Journal of marriage and the family, 74(5),

913-930. https://doi.org/10.1111/1.1741-3737.2012.01011.x

Miller, P. H. (2016). Theories of Developmental Psychology (6t" ed.). New York, NY: Worth
Publishers.

Murza, K. A., Schwartz, J. B., Hahs-Vaughn, D. L., & Nye, C. (2016). Joint attention
interventions for children with autism spectrum disorder: a systematic review and meta-

analysis. International journal of language & communication disorders, 51(3), 236-251.

https://doi.org/10.1111/1460-6984.12212

National Research Council. (2001). Educating children with autism. Commit- tee on Educational
Interventions for Children with Autism. Division of Behavioral and Social Sciences and

Education. Washington, DC: National Academy Press.

126


http://dx.doi.org/10.1002/9781405198431.wbeal1272.pub2
https://doi.org/10.1111/j.1741-3737.2012.01011.x
https://doi.org/10.1111/1460-6984.12212

Newman, J. (1994). Conflict and friendship in sibling relationships: A review. Child Study
Journal, 24(2), 119-152.

Ohashi, J. K., Mirenda, P., Marinova-Todd, S., Hambly, C., Fombonne, E., Szatmari, P., ...
Thompson, A. (2012). Comparing early language development in monolingual- and
bilingual-exposed young children with autism spectrum disorders. Research in Autism

Spectrum Disorders, 6, 890—897. https://doi.org/10.1016/j.rasd.2011.12.002

Oppenheim-Leaf, M. L., Leaf, J. B., Dozier, C., Sheldon, J. B., & Sherman, J. a. (2012).
Teaching neurotypical children to promote social play with their siblings with autism.
Research in Autism Spectrum Disorders, 6(2), 777-791.

Orm, S., Haukeland, Y., Vatne, T., Silverman, W. K., & Fjermestad, K. (2021). Prosocial
behavior is a relative strength in siblings of children with physical disabilities or autism
spectrum disorder. Journal of Developmental and Physical Disabilities. https://doi-

org.ccl.idm.oclc.org/10.1007/s10882-021-09816-7

Ortman, J.M., & Shin H.B. (2011). Language projections: 2010 to 2020. In American
Sociological Association Annual Meeting.

Petersen, J. M., Marinova-Todd, S. H., & Mirenda, P. (2012). Brief report: An exploratory study
of lexical skills in bilingual children with autism spectrum disorder. Journal of Autism
and Developmental Disorders, 42, 1499—1503. https://doi.org/ 10.1007/s10803-011-
1366-y

Pike, A., & Oliver, B. R. (2017). Child behavior and sibling relationship quality: A cross-lagged
analysis. Journal of family psychology : JFP : journal of the Division of Family
Psychology of the American Psychological Association (Division 43), 31(2), 250-255.

https://doi.org/10.1037/fam0000248

127


https://doi.org/10.1016/j.rasd.2011.12.002
https://doi-org.ccl.idm.oclc.org/10.1007/s10882-021-09816-7
https://doi-org.ccl.idm.oclc.org/10.1007/s10882-021-09816-7
https://doi.org/10.1037/fam0000248

Ponce-Lawler, M. Y. (2017). The use of code-switching in bilingual children with autism
spectrum disorder (dissertation). Open Access Theses & Dissertations. (Vol. 279).

Reagon, K. A., Higbee, T. S., & Endicott, K. (2006). Teaching Pretend Play Skills to a Student
with Autism Using Video Modeling with a Sibling as Model and Play Partner. Education
and Intervention of Children, 29(3), 517-526.

Rimland, B. (1964). Infantile autism: The syndrome and its implications for a neural theory of
behavior. Appleton-Century-Crofts.

Rincover, A., & Koegel, R. L. (1975). Setting generality and stimulus control in autistic
children. Journal of applied behavior analysis, 8(3), 235-246.
https://doi.org/10.1901/jaba.1975.8-235

Rixon, L., Hastings, R. P., Kovshoff, H., & Bailey, T. (2021). Sibling adjustment and sibling
relationships associated with clusters of needs in children with autism: A novel
methodological approach. Journal of Autism and Developmental Disorders, 51(11),
4067-4076. https://doi-org.ccl.idm.oclc.org/10.1007/s10803-020-04854-0

Rose, V., Trembath, D., Keen, D., & Paynter, J. (2016). The proportion of minimally verbal
children with autism spectrum disorder in a community-based early intervention
programme. Journal of intellectual disability research : JIDR, 60(5), 464—477.

https://doi.org/10.1111/jir.12284

Rosenbrock, G. J., Jellinek, E. R., Truong, D. M., McKee, S. L., Stewart, C. M., & Mire, S. S.
(2021). Intervention acceptability in parent-mediated interventions: Considerations for
maximizing outcomes for children with autism. Practice Innovations 6 (4), 236-250.

Rosen-Reynoso, M., Porche, M. V., Kwan, N., Bethell, C., Thomas, V., Robertson, J., Hawes,

E., Foley, S., & Palfrey, J. (2016). Disparities in Access to Easy-to-Use Services for

128


https://doi.org/10.1111/jir.12284

Children with Special Health Care Needs. Maternal and child health journal, 20(5),

1041-1053. https://doi.org/10.1007/s10995-015-1890-z

Sahlberg, P., & Doyle, W. (2019). Let the children play: How more play will save our schools
and help children thrive. Oxford University Press.

Sari, N.P., Luijk, M.P.C.M., Prinzie, P. et al. (2021) Children’s autistic traits and peer
relationships: do non-verbal 1Q and externalizing problems play a role?. Child adolescent

psychiatry mental health, 15, 67. https://doi.org/10.1186/s13034-021-00421-2

Scahill, L., Bearss, K., Lecavalier, L., Smith, T., Swiezy, N., Aman, M. G., Sukhodolsky, D. G.,
McCracken, C., Minshawi, N., Turner, K., Levato, L., Saulnier, C., Dziura, J., &
Johnson, C. (2016). Effect of parent training on adaptive behavior in children with autism
spectrum disorder and disruptive behavior: Results of a randomized trial. Journal of the
American Academy of Child & Adolescent Psychiatry, 55(7), 602—609. https://doi-
org.ccl.idm.oclc.org/10.1016/j.jaac.2016.05.001

Schreibman, L., & Carr, E. G. (1978). Elimination of echolalic responding to questions through
the training of a generalized verbal response. Journal of Applied Behavior Analysis,
11,453-463.

Schreibman, L., Dawson, G., Stahmer, A. C., Landa, R., Rogers, S. J., McGee, G. G., Kasari, C.,
Ingersoll, B., Kaiser, A. P., Bruinsma, Y., McNerney, E., Wetherby, A., & Halladay, A.
(2015). Naturalistic Developmental Behavioral Interventions: Empirically Validated
Interventions for Autism Spectrum Disorder. Journal of autism and developmental

disorders, 45(8), 2411-2428. https://doi.org/10.1007/s10803-015-2407-8

129


https://doi.org/10.1007/s10995-015-1890-z
https://doi.org/10.1186/s13034-021-00421-2
https://doi.org/10.1007/s10803-015-2407-8

Schreibman, L., O'Neill, R. E., & Koegel, R. L. (1983). Behavioral training for siblings of
autistic children. Journal of applied behavior analysis, 16(2), 129—-138.

https://doi.org/10.1901/jaba.1983.16-129

Sendhilnathan, S., & Chengappa, S. K. (2020). Cognitive, social communication and social skills
development in monolingual and bilingual children with autism spectrum disorders in a
multi ethnic-lingual context—A comparative study. Journal of Psychosocial
Research, 15(1), 47-68. https://doi-org.ccl.idm.oclc.org/10.32381/JPR.2020.15.01.4

Shire, S. Y., Goods, K., Shih, W., Distefano, C., Kaiser, A., Wright, C., Mathy, P., Landa, R., &
Kasari, C. (2015). Parents’ adoption of social communication intervention strategies:
Families including children with autism spectrum disorder who are minimally verbal.
Journal of Autism and Developmental Disorders, 45(6), 1712—1724.

https://doi.org/10.1007/s10803-014-2329-x

Shivers, C. M., Jackson, J. B., & McGregor, C. M. (2019). Functioning among neurotypical
siblings of individuals with autism spectrum disorder: A meta-analysis. Clinical Child
and Family Psychology Review, 22(2), 172—196. https://doi-
org.ccl.idm.oclc.org/10.1007/s10567-018-0269-2

Shivers, C. M., & Plavnick, J. B. (2015). Sibling involvement in interventions for individuals
with autism spectrum disorders: A systematic review. Journal of Autism and
Developmental Disorders, 45(3), 685—696. https://doi-

org.ccl.idm.oclc.org/10.1007/s10803-014-2222-7

Sparrow, S. S., Cicchetti, D. V., & Saulnier, C. A. (2016). Vineland adaptive behavior scales:

Third edition (Vineland-3). Bloomington: NCS Pearson.

130


https://doi.org/10.1901/jaba.1983.16-129
https://doi.org/10.1007/s10803-014-2329-x
https://doi-org.ccl.idm.oclc.org/10.1007/s10803-014-2222-7
https://doi-org.ccl.idm.oclc.org/10.1007/s10803-014-2222-7

Spector, V., & Charlop, M. H. (2018). A sibling-mediated intervention for children with autism
spectrum disorder: Using the Natural Language Paradigm (NLP). Journal of Autism and
Developmental Disorders, 48(5), 1508—1522. https://doi-
org.ccl.idm.oclc.org/10.1007/s10803-017-3404-x

Stadnick, N. A., Stahmer, A., & Brookman-Frazee, L. (2015). Preliminary effectiveness of
Project INPACT: A parent-mediated intervention for children with autism spectrum
disorder delivered in a community program. Journal of Autism and Developmental

Disorders, 45(7), 2092-2104. https://doi-org.ccl.idm.oclc.org/10.1007/s10803-015-2376-

Y

Sullivan, C. L. (1999). The effects of sibling-implemented training on social behaviors of autistic
children [ProQuest Information & Learning]. In Dissertation Abstracts International:
Section B: The Sciences and Engineering (Vol. 60, Issue 6-B, p. 2964).

Thordardottir, E. (2011). The relationship between bilingual exposure and vocabulary
development. International Journal of Bilingualism, 15(4), 426—445.

https://doi.org/10.1177/1367006911403202

Tonge, B., Brereton, A., Kiomall, M., Mackinnon, A., & Rinehart, N. J. (2014). A randomised
group comparison controlled trial of ‘preschoolers with autism’: A parent education and
skills training intervention for young children with autistic disorder. Autism, 18(2), 166—
177. https://doi-org.ccl.idm.oclc.org/10.1177/1362361312458186

Travis, L. L., & Sigman, M. (1998). Social deficits and interpersonal relationships in
autism. Mental Retardation and Developmental Disabilities Research Reviews, 4(2), 65—

72. https://doi-org.ccl.idm.oclc.org/10.1002/(SICI)1098-2779(1998)4:2<65::AID-

MRDD2>3.0.CO;2-W

131


https://doi-org.ccl.idm.oclc.org/10.1007/s10803-015-2376-y
https://doi-org.ccl.idm.oclc.org/10.1007/s10803-015-2376-y
https://doi.org/10.1177/1367006911403202
https://doi-org.ccl.idm.oclc.org/10.1002/(SICI)1098-2779(1998)4:2%3c65::AID-MRDD2%3e3.0.CO;2-W
https://doi-org.ccl.idm.oclc.org/10.1002/(SICI)1098-2779(1998)4:2%3c65::AID-MRDD2%3e3.0.CO;2-W

Tsao, L., & Odom, S. L. (2006). Sibling-mediated social interaction intervention for young
children With ASD. Topics In Early Child hood Special Education, 26(2), 106—123.
https://doi.org/10.1177/ 02711214060260020101.

Turgeon, S., Lanovaz, M. J., & Dufour, M.-M. (2021). Effects of an interactive web training to
support parents in reducing challenging behaviors in children with autism. Behavior
Modification, 45(5), 769-796. https://doi-
org.ccl.idm.oclc.org/10.1177/0145445520915671

Valicenti-McDermott, M., Tarshis, N., Schouls, M., Galdston, M., Hottinger, K., Seijo, R., ...
Shinnar, S. (2013). Language differences between monolingual English and bilingual
English-Spanish young children with autism spectrum disorders. Journal of Child
Neurology, 28, 945-948. https://doi.org/10.1177/0883073812453204

Vaughn, J. L. (2013). An evaluation of English versus Spanish language choice during
conversation training intervention for children with autism (Order No. 3612044).
Available from ProQuest Dissertations & Theses Global: Social Sciences. (1505373673).

Verté, S., Roeyers, H., & Buysse, A. (2003). Behavioural problems, social competence, and self-
concept in siblings of children with autism. Child: Care, Health and Development, 29(3),
193-205. https://doi-org.ccl.idm.oclc.org/10.1046/5.1365-2214.2003.00331.x

Walton K. M. (2016). Risk Factors for Behavioral and Emotional Difficulties in Siblings of
Children With Autism Spectrum Disorder. American journal on intellectual and

developmental disabilities, 121(6), 533—549. https://doi.org/10.1352/1944-7558-

121.6.533
Walton, K. M., & Ingersoll, B. R. (2012). Evaluation of a Sibling-Mediated Imitation

Intervention for Young Children with Autism. Journal of positive behavior

132


https://doi.org/10.1352/1944-7558-121.6.533
https://doi.org/10.1352/1944-7558-121.6.533

interventions, 14(4), 10.1177/1098300712437044.
https://doi.org/10.1177/1098300712437044

Walton, K. M., & Ingersoll, B. R. (2015). Psychosocial adjustment and sibling relationships in
siblings of children with autism spectrum disorder: Risk and protective factors. Journal
of Autism and Developmental Disorders, 45(9), 2764-2778. https://doi-

org.ccl.idm.oclc.org/10.1007/s10803-015-2440-7

Wang, J. & Barrett, K.C. (2013). Mastery Motivation and Self -regulation during early
childhood. In K.C. Barrett (ed.), Self-regulatory processes in development: New

directions and international perspectives. New Y ork: Psychology Press.

What Works Clearinghouse (WWC). (2014). Pilot single-case design standards. In The what
works clearinghouse procedures and standards handbook, Version 3.0 (pp. E.1-E.15).

Retrieved from http://ies.ed.gov/ncee/wwc/pdf/reference resources/wwe proce

dures_v3_ 0 standards handbook.pdf.

Wolfberg, P. J. (1995). Enhancing children’s play. In K. A. Quill (Ed.), Teaching Children with
Autism: Strategies to Enhance Communication and Socialization (pp. 193-218). Albany,

NY: Delmar Publishers.

Wong, C., Odom, S. L., Hume, K. A., Cox, A. W., Fettig, A., Kucharczyk, S., Brock, M. E.,
Plavnick, J. B., Fleury, V. P., & Schultz, T. R. (2015). Evidence-Based Practices for
Children, Children, and Young Adults with Autism Spectrum Disorder: A
Comprehensive Review. Journal of autism and developmental disorders, 45(7), 1951—

1966. https://doi.org/10.1007/s10803-014-2351-z

133


https://doi-org.ccl.idm.oclc.org/10.1007/s10803-015-2440-7
https://doi-org.ccl.idm.oclc.org/10.1007/s10803-015-2440-7
http://ies.ed.gov/ncee/wwc/pdf/reference_resources/wwc_proce%20dures_v3_0_standards_handbook.pdf
http://ies.ed.gov/ncee/wwc/pdf/reference_resources/wwc_proce%20dures_v3_0_standards_handbook.pdf

World Health Organization (2021). Autism spectrum disorders. Retrieved January 4th, 2022,

from https://www.who.int/news-room/fact-sheets/detail/autism-spectrum-disorders.

Whalen, C., & Schreibman, L. (2003). Joint attention training for children with autism using
behavior modification procedures. Journal of Child Psychology and Psychiatry, 44, 456—

468.

Yu, B. (2013). Issues in Bilingualism and Heritage Language: Perspectives of Minority-
Language Mothers of Children with Autism Spectrum Disorders. American Journal of

Speech-Language Pathology. doi:doi.org/10.1044/1058-0360(2012/10-0078)

Zeidan, J., Fombonne, E., Scorah, J., Ibrahim, A., Durkin, M. S., Saxena, S., Yusuf, A., Shih, A.,
& Elsabbagh, M. (2022). Global prevalence of autism: A systematic review

update. Autism research : official journal of the International Society for Autism

Research, 15(5), 778-790. https://doi.org/10.1002/aur.2696

Zhang, J., & Wheeler, J. J. (2011). A meta-analysis of peer-mediated interventions for young
70 children with autism spectrum disorders. Education and Training in Autism and

Developmental Disabilities, 46(1), 62—77.

Zhou, V., Munson, J. A., Greenson, J., Hou, Y., Rogers, S., & Estes, A. M. (2019). An
exploratory longitudinal study of social and language outcomes in children with autism

in bilingual home environments. Autism: the international journal of research and

practice, 23(2), 394—404. https://doi.org/10.1177/1362361317743251

134


https://www.who.int/news-room/fact-sheets/detail/autism-spectrum-disorders

Appendix A
Caregiver Pre-Intervention Home Heritage Language Use Questionnaire
Directions: Please carefully read the following questions about your autistic child.
1. Do you use a language other than English to communicate with this child?

Yes No
If yes, which language(s)?

2. How often do you speak to this child in your heritage language (Korean, Spanish,
Mandarin)?

Never Rarely Sometimes Frequently Always
3. How often does this child speak to you in your heritage language (Korean, Spanish,

Mandarin)?

Never Rarely Sometimes Frequently Always
4. How often does this child communicate with their sibling in your heritage language

(Korean, Spanish, Mandarin)?

Never Rarely Sometimes Frequently Always
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Directions: Please carefully read the following questions about your neurotypical child.

1. Do you use a language other than English to communicate with this child?

Yes No
If yes, which language(s)?

2. How often do you speak to this child in your heritage language (Korean, Spanish,
Mandarin)?

Never Rarely Sometimes Frequently Always

3. How often does this child speak to you in your heritage language (Korean, Spanish,
Mandarin)?
Never Rarely Sometimes Frequently Always
4. How often does this child communicate with their sibling in your heritage language

(Korean, Spanish, Mandarin)?

Never Rarely Sometimes Frequently Always
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Appendix B

Caregiver Pre-Intervention Heritage Language Perspectives Questionnaire
Directions: Please carefully read the following questions and circle your answer(s).

1.

In the past, did you ever feel hesitant about exposing your autistic child to your heritage
language?

Yes

No

Has a doctor, psychologist, educator, and/or therapist ever advised you to avoid exposing
your autistic child to your heritage language (Korean, Spanish, Mandarin)?

Yes

No

What were your reasons for choosing to expose your child to your heritage language?
Circle all that apply.

a.

b.

Improve communication with family members
Help establish cultural identity

Facilitate language development

Improve emotional connection

Practice social skills with people in the community

Other
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Appendix C
Sibling Training Checklist

Step 1) Provide the sibling with an overview of the skills that will be covered by the corresponding
phase (e.g., Phase 1: physical proximity, attention, and turn-taking).

Step 2) Name each skill and provide the sibling with a description of what it means. Write a check in
the “Describe” box once completed.

Step 3) Provide verbal examples and/or model (if applicable) how to use this skill. Write a check in
the “Examples” and “Model” boxes once completed. Ensure the child understands the skill
before moving to the next skill.

Step 5) Role-play the skills covered by the given phase. Provide in-vivo feedback. Repeat role-play
scenarios until the child demonstrates all the skills in the phase with 100% accuracy. Write a
check under the rehearsal column once the sibling accurately implements the skills.

Step 6) Repeat process until first 3 phases have been mastered.
Step 7) Phase 4: Role-play until sibling achieves 80% accurate demonstration of all skills across 2

consecutive opportunities. Use procedural fidelity checklist to check off accurate implementation
during Phase 4.

PHASE 1: PHYSICAL PROXIMITY, ATTENTION, & TURN-TAKING

Rehearsal
Topic Description Describe Example Model
+/-
a) Physical Stay close to sibling as they move
Proximity around the play area (e.g.,

sitting near child, following
child to another side of the
tarp)

b) Attention Obtain autistic child’s attention
(e.g., call sibling by name, tap
them on the shoulder, show
object to child, establish eye
contact, saying “look at me”)

c¢) Turn-taking Create opportunities to share toys
or take turns (e.g., saying
“my turn,” to request a toy
the child is playing with or
physically offering a toy to
the autistic child)
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PHASE 2: “TIME TO TALK” & VISUAL PROMPTS

Topic

Rehearsal
Description Describe  Examples Model
+/ -

a) “Time to
Talk”

b) Visual
Prompt

Introduce auditory prompt that
will go off every 30 seconds
to prompt neurotypical sister
to socially initiate

Introduce visual prompt cards that
will be displayed to
encourage variation of
neurotypical sibling social
initiation (i.e., instruction,
play, question)

Practice locating cards once “Time
to Talk” prompt is played

PHASE 3: INSTRUCTIONS, COMMENTS, QUESTIONS, PRAISE

Topic

Rehearsal
Description Describe  Examples Model
+ /-

a) Instructions

b) Modeling
Appropriate
Phrases

Deliver contextually appropriate
instruction (e.g., “blow the
bubbles,” “throw the ball”)

*Emphasize that autistic child
does not need to follow
instruction™

Deliver contextually appropriate
phrase and model
appropriate play with a toy
(e.g., “drive the car”) while
demonstrating the action

*Emphasize that autistic child
does not need to respond*

¢) Questions

Ask question directed toward the
autistic child (e.g., “what
color is it?” “How many
blocks do you have?”)
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*Emphasize that autistic child
does not need to respond*

d) Praise Provide social praise to the
autistic child (e.g., “good
job building the tower”)

*Emphasize that praise can be

delivered at any time during
the session*
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Appendix D

Visual Prompt Cards

English

Question

|

Instruction

Korean

Mandarin

1

pregunta

instruccion
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Appendix E

Child Self-Reported Happiness Scale
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Appendix F
Sibling Relationship Questionnaire
Brother/Sister
Directions: Please answer the questions thinking about what your brother/sister does.

1. How much does your brother/sister hit, grab, push, or hurt you?

Not at all A little A lot

2. How much does your brother/sister help you?

Not at all A little A lot

3. How much does your brother/sister yell or say mean things to you?

Not at all A little A lot

4. How much does your brother/sister have fun with you?

Not at all A little A lot

5. How much does your brother/sister try to talk to you?

Not at all A little A lot

Self
Directions: Please answer these questions thinking about what you do.

1. How much do you hit, grab, push, or hurt your brother/sister?
Not at all A little A lot

2. How much do you help your brother/sister?

Not at all A little A lot

3. How much do you yell or say mean things to your brother/sister?
Not at all A little A lot

4. How much do you have fun with your brother/sister?

Not at all A little A lot

5. How much do you try to talk to your brother/sister?
Not at all A little A lot
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Appendix G
Sibling Procedural Fidelity Checklist

Sibling Dyad Code Names Session

Date Coder

1. Did the neurotypical sibling get in close physical proximity to the autistic child before or
after at least one “Time to Talk” prompt?

Yes No
2. Did the neurotypical sibling attempt to get the autistic child’s attention before or after at
least one “Time to Talk” prompt?
Yes No

3. Did the neurotypical sibling attempt to engage in turn-taking with the autistic child before
or after at least one “Time to Talk” prompt?

Yes No

4. Did the neurotypical sibling provide praise before or after at least one “Time to Talk”
prompt?

Yes No

5. Did the neurotypical sister socially initiate in heritage language before or after at least
one “Time to Talk” prompt?
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Appendix H

Neurotypical Sibling Social Validity Questionnaire

On a scale of 1-5 rate the following questions:
® ® N L J
A \  —— /
— I

1. How much did you learn about how to talk and play with your brother/sister in Korean,
Mandarin, or Spanish?

2. How much do you think other brothers/sisters would like to learn how to talk and play with
their siblings in Korean, Mandarin, or Spanish?

3. How much fun did you have talking and playing with your brother/sister in Korean,
Mandarin, or Spanish?

4. How much fun do you think your brother/sister had talking and playing with you in Korean,
Mandarin, or Spanish?
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Appendix |

Caregiver Social Validity Questionnaire

Directions: Please carefully read the following questions and circle your answers.

1.

In your opinion, how important is it for your children to learn to communicate and play
with one another in their heritage language (i.e., Mandarin, Korean, Spanish)?

Not at all A little Somewhat  Very Much  Extremely Much

In your opinion, how much do you think your children benefit from your neurotypical
child being involved in the intervention/therapy of your autistic child?

Not at all A little Somewhat  Very Much  Extremely Much

In your opinion, how much do you think your autistic child benefits from receiving
intervention/therapy in their heritage language?

Not at all A little Somewhat  Very Much  Extremely Much
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	The natural language paradigm is another NDBI that has been tested among siblings (NLP; Spector & Charlop, 2018). NLP is a naturalistic intervention which emphasizes turn-taking, task variation, and using highly motivating stimuli to facilitate functi...
	Combination Interventions. Various SMIs contain elements of both behavioral modification and NDBIs. For example, Ferraioli & Harris’ study (2011), siblings implemented a joint attention (JA) intervention. JA is a social-communicative behavior that inv...
	In Akers and colleagues’ (2018) study, three neurotypical siblings delivered a script fading procedure with the three autistic children during play. Siblings were trained to deliver the script fading procedure via role-play with parents with feedback ...
	Most recently, neurotypical siblings in Glugatch and Machalicek’s (2021) study participated in a play-based intervention augmented by a sibling-support program for the neurotypical sibling. The sibling-mediated play intervention focused on four strate...
	Taken together, the literature suggests that SMIs may have been successful at improving various skills for autistic children including those related to social skills, play, joint attention, language, task completion, imitation, and happiness. In all s...
	There are several reasons why these SMIs may have been effective. First and foremost, the interventions themselves largely involved play-based activities between siblings. Play is the primary process by which children learn and interact with one anoth...
	During the SMIs, play interactions with neurotypical siblings often involved highly preferred toys or items. Neurotypical siblings often used these items to follow the interests of the autistic child to facilitate opportunities to practice skills. Fol...
	Additionally, the setting in which most of the interventions were conducted may have also contributed to overall effectiveness as most of studies involved SMIs were delivered in the home (Allclair, 2020; Celiberti & Harris, 1993; Coe et al., 1991; Col...
	Moreover, the nature of sibling relationships themselves may have created opportunities for learning that were both highly motivating and enriching. Neurotypical siblings serve as familiar, age-appropriate, highly influential, and potentially reinforc...
	However, despite the effectiveness of these SMIs, the current body of literature is lacking in its representation of culturally and linguistically diverse (CALD) children. To date, only one SMI (Glugatch & Machalicek, 2021) reported demographic inform...
	A Review of the Literature on Culturally and Linguistically Diverse Autistic Children
	Worldwide, it is estimated that 1 in 100 children is affected by ASD (Zeidan et al., 2022). The prevalence of ASD has been difficult to ascertain in developing countries, though recent research suggests that previously under-represented groups are gai...
	Although black and Latinx children have been historically underdiagnosed, due to improvements in accessibility of health care and international policies, changes to the diagnostic criteria of ASD, and increased awareness of ASD, patterns suggest that ...
	Furthermore, lack of representation of CALD autistic children in research has resulted in limited scholarly understanding regarding the experiences of and best practices for this population, particularly related to heritage language(s), or home langua...
	Overall, the research on SMIs currently lacks consideration of CALD autistic children while research on heritage language lacks consideration of neurotypical siblings. In intervention, SMIs have provided crucial opportunities for development across va...
	Participants
	Characteristics of Sibling Dyads
	Sibling Dyad 1: Scott and Alison
	The first sibling dyad consisted of Scott and Alison. Scott was an 8-year-old autistic male and his neurotypical sister Alison was 5 years old. Both were Chinese Americans, and their first language was Mandarin. Scott’s CARS-2 indicated severe ASD. S...
	Sibling Dyad 2: Alice and Samantha
	The second sibling dyad consisted of Alice and Samantha. Alice was a 13-year-old autistic female and her neurotypical sister, Samantha was 10 years old. Both were Korean Americans. Alice’s CARS-2 score indicated moderate-severe ASD and her VABS-3 sco...
	Sibling Dyad 3: Luis and Katelyn
	The third sibling dyad consisted of Luis and Katelyn. Luis was an 18-year-old autistic male and his neurotypical sister Katelyn was 11 years old. Both were Latinx. Luis’ CARS-2 score indicated severe ASD and his VABS-3 score indicated low expressive l...
	Sibling Dyad 4: Wesley and Audrey
	The fourth sibling dyad consisted of Wesley and Audrey. Wesley was an 11--year-old autistic male, and his neurotypical sister Audrey was 9 years old. Both were Korean American. Although Wesley also had a younger brother, Audrey was selected for the s...
	Setting and Materials
	Informed consent was collected from caregivers of all children prior to their participation in the study. Assent was also obtained for all children participating in the study. All baseline, intervention and follow-up sessions took place on a tarp wit...
	The study used a multiple baseline design across four sibling dyads to assess the effectiveness of the NIMS procedure. A multiple baseline across sibling dyads was incorporated to demonstrate experimental control. Staggered baselines allowed interven...
	Procedure
	Pre-intervention
	One caregiver from each family completed the Home Heritage Language Use Questionnaire (see Appendix A) and Heritage Language Perspectives Questionnaire (see Appendix B). The Home Heritage Language Exposure Questionnaire was used to assess the extent t...
	Table 2
	Sibling Dyad Home Heritage Language Use
	Additionally, one caregiver from each dyad also completed the Heritage Language Perspectives Questionnaire, which included questions related to advice from professionals and reasons the caregiver chose to expose their autistic child to their heritage ...
	Baseline
	During baseline, autistic children and their neurotypical siblings engaged in 5-minute free play sessions on a tarp with a variety of available toys and stimuli. Sessions were conducted outdoors and occasionally indoors (when environmental factors pr...
	Probes
	After baseline, all sibling dyads underwent a phase during which they participated in one pre-intervention heritage language probe, one English generalization probe, and one heritage language generalization probe. During the pre-intervention heritage ...
	Sibling Training
	Following completion of the probes, neurotypical sisters received training related to the Naturalistic Intervention Mediated by Siblings procedure. The neurotypical sisters, bilingual therapist, and the primary investigator were present during this p...
	Training involved direct instruction, modeling, rehearsal via role-play, and in-vivo feedback. During training, neurotypical sisters were systematically introduced to the four phases of the NIMS procedure, ending with a final phase during which all sk...
	Table 3
	Four Phases of the Naturalistic Intervention Mediated by Siblings
	Phase 1: Physical Proximity, Attention, and Turn-Taking. The first skill covered was physical proximity. When teaching this skill, the bilingual therapist reviewed how to stay in close physical proximity to the autistic child as they move around the p...
	Phase 2: “Time to Talk” and Visual Prompts. During the second phase of training, the child was introduced to the “Time to Talk” auditory prompt and visual prompts. First, the bilingual therapist instructed the neurotypical sister that a specific sound...
	First, the bilingual therapist set a 30 second timer and played the “Time to Talk” auditory prompt for the child. Once the sound was played, the neurotypical sister practiced locating the bilingual therapist, who held the visual prompt cards (see Appe...
	Phase 3: Instructions, Play, Questions, and Praise. Once the second phase was mastered, the bilingual therapist then taught the neurotypical sister the third phase which consisted of delivering instructions, modeling appropriate play phrases, asking q...
	Phase 4: Complete Checklist. Once the three phases were mastered, the bilingual therapist and each neurotypical sister engaged in role-play scenarios in which the bilingual therapist served as the autistic child and the neurotypical sister served as t...
	Intervention
	Intervention sessions consisted of 5-minute play sessions involving the sibling dyad. During each 5-minute session, the neurotypical sister implemented the NIMS procedure with their autistic sibling. Each session commenced with a “Time to Talk” prompt...
	Training Checklist Probes. Throughout intervention, in-vivo procedural fidelity probes were conducted at random across a minimum of 50% of intervention sessions to assess for neurotypical sister accuracy of implementation. If siblings scored below 80%...
	Prompt Fading. Once learning criterion was met during intervention (i.e., at least double the baseline social initiation percentage across two consecutive sessions), all prompts were systematically faded. Levels of prompt fading for the NIMS procedure...
	To meet criterion to proceed to each phase of fading, social initiations of neurotypical sisters across all intervention sessions were required to remain at least double the baseline average percentage. If criterion was not met, the procedure was outl...
	Alison’s Prompt Fading. Due to the age and verbal ability of Scott’s neurotypical sister Alison, it was determined a priori that full verbal prompts would be implemented from the onset of intervention. These verbal prompts were paired with the visual...
	Table 4
	Levels of NIMS Prompt Fading
	Follow-Up
	During the follow-up phase of the study, sessions were conducted immediately following intervention and again within one week of completing intervention. Follow-up sessions were included to determine the extent to which behavior change maintained onc...
	Generalization Probes
	Generalization probes were conducted with a bilingual therapist and each autistic child. Generalization probes were included to determine the extent to which autistic children exhibited target behaviors across persons and language conditions (Cooper e...
	English NIMS Probe
	Once each dyad achieved learning criterion during intervention, one five-minute English NIMS probe was conducted. This probe was conducted again for dyads who met full intervention criterion after prompt fading. These probes were included to assess ...
	Dependent Measures
	Appropriate Verbalizations
	Average percentage of appropriate verbalizations of autistic children across intervals were measured across all sessions. Due to the limited expressive language of the participants per their VABS-3 scores and the likelihood that they would demonstrate...
	Appropriate verbalizations were measured using a 15-second partial interval scoring procedure (Cooper et al., 2019). Based on this procedure, an occurrence of an appropriate verbalization was recorded if the autistic child emitted verbal approximation...
	Differential Language Use. Across all phases of the study, average percentage of appropriate verbalizations in heritage language and English were collected to assess changes in language use throughout the study.
	MLU. Each child’s mean length of utterance (MLU) was assessed to compare verbalizations from pre-intervention to post-intervention. MLU was calculated by collecting utterances (either imitative or spontaneous) spoken by the autistic child during each ...
	Social Initiations
	Average percentage of social initiations of neurotypical sisters were assessed across all phases of the study. Social initiations were operationally defined as any verbal or motor behaviors directed toward the autistic child to evoke a response (Tsao ...
	Interactive Play
	A 15-second partial interval scoring procedure was also used to assess the percentage of intervals that autistic children and neurotypical siblings engaged in interactive play behaviors. Interactive play was operationally defined as any instance durin...
	Ancillary Measures
	Happiness
	Due to COVID-19, all sibling dyads were required to wear face masks throughout all phases of the study. Therefore, happiness measures for autistic children and neurotypical sisters were obtained via self-report. Happiness was assessed using a 3-item s...
	Sibling Relationship Quality
	The Sibling Relationship Questionnaire (see Appendix F) was incorporated to assess changes in the sibling relationship from the perspective of the neurotypical sisters. This questionnaire was informed by Furman and Buhrmester’s (1985) Sibling Relation...
	To address the bidirectionality of the relationship, the questionnaire in the present study was adjusted to contain a total of 10 questions, 5 of which asked questions regarding the autistic child’s behavior and another 5 which asked questions related...
	Interobserver Agreement
	Results
	Training Data
	All four of the neurotypical sisters mastered learning criteria and individually completed the NIMS training within one 30-minute training session. Additionally, none of the sisters required booster sessions based on their performance during training...
	Table 6
	Average Percentage of Steps Correctly Performed
	Note. * indicates that a sister was provided with full verbal prompts
	Appropriate Verbalizations
	All four autistic children achieved performance criterion (i.e., doubled their average of total baseline verbalizations). These children demonstrated increases in their average of total verbalizations (i.e., heritage language and English combined) fro...
	Figure 1
	Percentage of Appropriate Verbalizations Across Sessions
	Note. Closed circles represent sessions when sibling dyads were instructed to play and talk together. Open circles represent heritage language probes when the sibling dyad was instructed to speak and play in their heritage language. Open squares repre...
	Sibling Dyad 1: Scott and Alison
	During baseline sessions with his sister Alison, Scott’s level of appropriate verbalizations showed a variable pattern but remained consistently low (see panel 1, Figure 1). His verbalizations ranged from 0 to 20%. Verbalizations also remained low dur...
	Sibling Dyad 2: Alice and Samantha
	During baseline with her sister Samantha, Alice’s appropriate verbalizations demonstrated an initial increasing trend with a decreasing trend at the end of the phase (see panel 2, Figure 1). Her verbalizations remained at a low level across baseline s...
	Sibling Dyad 3: Luis and Katelyn
	During baseline play sessions with his sister Katelyn, Luis’ appropriate verbalizations demonstrated an initial increasing trend with a decreasing trend at the end of the phase (see panel 3, Figure 1). His appropriate verbalizations ranged from 0 to 4...
	Sibling Dyad 4: Wesley and Audrey
	During baseline sessions with his sister Audrey, Wesley’s appropriate verbalizations indicated variable patterns of responding with a low level overall (see panel 4, Figure 1). His average percentage of total verbalizations during baseline ranged from...
	Differential Language Use
	Regarding differential language use, all four autistic children increased their verbalizations in heritage language during the NIMS procedure in heritage language compared to baseline. Two of these children maintained their heritage language verbaliza...
	Sibling Dyad 1: Scott and Alison
	Figure 2 depicts Scott’s differential language use throughout the study. During baseline and the pre-intervention heritage language probe, Scott verbalized exclusively in English. Upon implementation of the NIMS procedure in Mandarin, Scott’s appropr...
	Figure 2
	Scott’s Differential Language Use
	Sibling Dyad 2: Alice and Samantha
	Figure 3 depicts Alice’s differential language use across sessions. During baseline, Alice verbalized only in English and during the pre-intervention heritage language probes, her verbalizations in Korean increased. Once the NIMS procedure was impleme...
	Figure 3
	Alice’s Differential Language Use
	Sibling Dyad 3: Luis and Katelyn
	Figure 4 depicts Luis’ differential language use across sessions. During baseline, Luis verbalized only in English, and he did not offer any verbalizations during the heritage language probe. Upon implementation of NIMS in heritage language, Luis’ ver...
	Figure 4
	Luis’ Differential Language Use
	Sibling Dyad 4: Wesley and Audrey
	Figure 5 depicts Wesley’s differential language use throughout the study. During baseline, Wesley communicated exclusively in English. During the pre-intervention heritage language probe, his verbalizations in heritage language increased. Upon impleme...
	Figure 5
	Wesley’s Differential Language Use
	Mean Length of Utterance (MLU)
	Lastly, all four autistic children demonstrated an increase in the overall MLU of their appropriate verbalizations during intervention and all children maintained increased MLU during follow-up. The smallest increase from baseline to follow-up was .43...
	Table 7
	Figure 6
	Mean Length of Utterance Pre/Post Comparison
	Sibling Dyad 2: Alice and Samantha
	Samantha’s baseline social initiations demonstrated an initial increasing with a decreasing trend toward the end of the phase (ranging from 5% to 40%). Her social initiations during the heritage language probe were also low. Following sibling training...
	Sibling Dyad 3: Luis and Katelyn
	Katelyn’s social initiations during baseline showed variability (ranging from 5% to 65%) with a decreasing trend overall. Her social initiations during the pre-intervention heritage language probes were low. Following sibling training, Katelyn’s socia...
	Interactive Play
	All four dyads achieved the performance criterion for interactive play during intervention. During sibling dyad sessions, four dyads demonstrated improvements in their average percentage of interactive play from pre- to post-intervention. Three of the...
	Sibling Dyad 1: Scott and Alison
	From pre- to post-intervention, Scott and Alison increased their average percentage of interactive play. Scott’s interactive play skills during generalization sessions with the bilingual therapist only slightly increased.
	Figure 8
	Scott’s Interactive Play Across Sibling and Generalization Sessions
	Sibling Dyad 2: Alice and Samantha
	Alice and Samantha’s average percentage of interactive play increased from pre-intervention to post-intervention. Alice’s interactive play behaviors generalized across persons as gains were identified across English and Korean sessions with the biling...
	Alice’s Interactive Play Across Sibling and Generalization Sessions
	Sibling Dyad 3: Luis and Katelyn
	Luis and Katelyn’s average percentage of interactive play improved from pre- to post-intervention. Interactive play behaviors generalized across persons during generalization sessions.
	Luis’ Interactive Play Across Sibling and Generalization Sessions
	Sibling Dyad 4: Wesley and Audrey. Wesley and Audrey demonstrated gains in their average percentage of interactive play from pre-intervention to post-intervention. Wesley generalized interactive play behavior with the bilingual therapist across both ...
	Wesley’s Interactive Play Across Sibling and Generalization Sessions
	Ancillary Measures
	Happiness
	Overall, all four sibling dyads reported happiness during the NIMS intervention and during follow-up. Three of the autistic children showed no change in happiness from baseline to intervention and follow-up. Three of the neurotypical sisters reported ...
	Sibling Dyad 1: Scott and Alison. Across all happiness probes during baseline, intervention, and follow-up phases of the study, both Scott and Alison reported themselves as “happy.”
	Figure 12
	Scott and Alison’s Self-Reported Happiness
	Sibling Dyad 2: Alice and Samantha. Alice reported herself as “happy” across all baseline, intervention, and follow-up happiness probes. Samantha identified herself as “okay” during baseline. During intervention, Samantha reported herself as “okay” du...
	Figure 13
	Alice and Samantha’s Self-Reported Happiness
	Sibling Dyad 3: Luis and Katelyn. Across all baseline, intervention, and follow-up happiness probes, Luis reported himself as “happy.” During baseline, Katelyn selected the “okay” face on the happiness scale. During intervention, Katelyn reported hers...
	Figure 14
	Luis and Katelyn’s Self-Reported Happiness
	Sibling Dyad 4: Wesley and Audrey. During baseline, Wesley reported himself as “sad.” Wesley’s happiness increased during intervention and follow-up probes. Audrey also reported herself as “sad” during baseline. During intervention she identified hers...
	Figure 15
	Wesley and Audrey’s Self-Reported Happiness
	Sibling Relationship
	Overall, the Sibling Relationship Questionnaire probes revealed that two of the four sibling dyads improved their relationship per report of the neurotypical sisters. The autistic children’s challenging behavior and attempts to talk to their neurotyp...
	Sibling Dyad 1: Scott and Alison. Regarding questions related to Scott’s behavior in the relationship, Alison’s responses over the course of the study indicated an improvement in three areas. First, she indicated that Scott’s hitting, grabbing, and h...
	Regarding Alison’s behavior in the relationship, an improvement was reported for one area of the sibling relationship. Her attempts to talk to Scott increased from “a little” during baseline to “a lot” during intervention and follow-up.  Throughout b...
	Sibling Dyad 2: Alice and Samantha. No improvements were reported from baseline to intervention or follow-up for Alice and Samantha’s sibling relationship. Throughout the study, Samantha consistently reported that Alice hit, grabbed, pushed, or hurt ...
	Sibling Dyad 3: Luis and Katelyn.  No improvements were reported for Luis and Katelyn throughout the study. Regarding Luis’ behavior, Katelyn consistently reported that he never hit, grabbed, pushed, hurt, yelled, or said mean things to her. She also ...
	Sibling Dyad 4: Wesley and Audrey. Regarding questions related to Wesley’s behavior in the relationship, improvements were identified in 3 areas. First, Audrey indicated that Wesley’s hitting, grabbing, pushing, and hurting behavior improved from “a ...
	Furthermore, regarding her own behavior in the relationship, Audrey reported an improvement in one area. During baseline, Audrey indicated “not at all” when asked how much fun she had with her brother. This improved during intervention and sustained ...
	Social Validity
	Neurotypical Sisters
	All four neurotypical sisters rated the intervention as socially valid. Three of the sisters reported a “5” when asked how much they learned from the intervention. Two sisters reported a “4” and two sisters reported a “5” when asked how much they thi...
	Neurotypical Sister Social Validity Ratings
	Note. Social validity questions were ranked on a Likert scale from 1 to 5, where 1 was the lowest possible rating and 5 was the highest possible rating.
	Caregivers
	All caregivers reported the elements of the intervention as having high social validity. Two caregivers responded “very much” in response to how important it is for their children to learn to communicate and play with one another in their heritage la...
	Caregiver Social Validity Ratings
	Note. Social validity questions were ranked on a scale from “Not at all” to “Extremely Much.”
	Heritage Language Perspectives Questionnaire
	One caregiver for each dyad completed the Heritage Language Perspectives Questionnaire prior to intervention. Two of the caregivers reported feeling hesitant about exposing their autistic child to their heritage language and two of the caregivers repo...
	Regarding reasons for exposing autistic children to their heritage language, all four caregivers reported that they chose to do so to improve communication with family members. Three of the caregivers also selected “help establish cultural identity”, ...
	Figure 16
	Caregiver Responses to Heritage Language Perspectives Questionnaire
	Note. Four caregivers completed the questionnaire but were given the option to circle more than one answer.
	CHAPTER 5
	Discussion
	Little research has addressed the incorporation of heritage language into the treatment of BE autistic children. Additionally, prior to this study, researchers had not investigated the effects of sibling delivery of treatment in heritage language. Th...
	Generalization was mixed as all four children generalized their appropriate verbalizations across persons during the heritage language condition and two generalized during the English language condition. One child maintained their verbalizations durin...
	All four neurotypical sisters effectively improved their percentage of social initiations during intervention. Three of the sisters maintained their level of social initiations during follow-up sessions where no language was specified and demonstrated...
	Lastly, ancillary measures revealed that happiness was reported by all participants in the study during intervention, with increased happiness reported by one autistic child and three neurotypical sisters from baseline to follow-up. Improvements in si...
	Appropriate Verbalizations
	During baseline, all four of the autistic children demonstrated low to moderate levels of appropriate speech and low MLU. This may be associated with how impacted the children were by their ASD. All four of the autistic children demonstrated low expre...
	During intervention, all four autistic children demonstrated increases in their appropriate verbalizations, heritage language use, and MLU. All children met performance criterion, doubling their baseline average, within at least 3 intervention session...
	The success of the NIMS procedure in facilitating language use of autistic children may have been related to the improvement that was observed in percentage of social initiations of the neurotypical sisters (discussed later in this chapter). The incre...
	The MLU improvement of all the autistic children may have been partially influenced by the languages spoken in baseline versus intervention. During baseline, all the autistic children verbalized only in English and during intervention, heritage langua...
	Although maintenance and generalization of skills were identified at follow-up, evidence was mixed among sibling dyads. Maintenance of appropriate verbalizations during follow-up (where no language was specified) was only found for Wesley. However, th...
	The lack of maintenance and generalization in the study may be related to several factors. First, it is well documented that autistic children exhibit restricted patterns of learning which often result in challenges with generalization (Brown & Bebko...
	Potential Explanations for Limited Heritage Language Use
	Although during intervention, heritage language verbalizations exceeded those in English for 3 of the 4 autistic children, all children continued to demonstrate English verbalizations. During this phase, social initiations from the neurotypical sister...
	However, in the present study, code-switching may indicate that the autistic children receptively understood the social initiations delivered by their sisters but switched between responding in heritage language or English. It is possible that in doin...
	Additionally, sociocultural theory may aid in explaining why the autistic children in this study demonstrated limited heritage language use. Vygotsky posited that children who learn two languages develop and internalize distinct systems that encompass...
	This hypothesis may also be explained from a behavioral perspective, where English language may have a strong reinforcement history that persists even when intervention is delivered in another language. The setting in which the study was conducted may...
	Furthermore, during follow-up sessions when no language was specified, English verbalizations were higher than heritage language for three of the children and during heritage language probes only two of the dyads continued to verbalize more in heritag...
	These instructions may explain why Wesley’s use of Korean did not maintain over time. During both follow-up and post-intervention heritage language probes, Wesley’s sister Audrey socially initiated only English. During the Home Heritage Language Use Q...
	Sibling Training
	Happiness
	All four sibling dyads reported happiness at some point during the NIMS intervention. Three of the neurotypical sisters reported increased happiness from baseline to follow-up. Although behavior interventions do not generally assess measures of emoti...
	Findings related to happiness ratings suggest that the dyads enjoyed talking and playing with their siblings (Spector & Charlop, 2018). This may be because the NIMS procedure provided opportunities for the dyad to play together with a variety of prefe...
	Samantha’s responses varied slightly from the other sisters in that she reported more “indifference” as opposed to happiness during intervention. These reports may be related to the quality of her relationship with Alice. Across all Sibling Relationsh...
	Sibling Relationship Quality
	Relationship quality of two of the sibling dyads improved from baseline to follow-up. More specifically, Alison and Audrey reported reductions in challenging behavior and increased communication attempts of the autistic children. The demands of the N...
	Additionally, challenging behavior and attempts to communicate may have been related to one another. Autistic children often exhibit challenging behavior (Kanne & Mazurek, 2011; Lecavalier, 2006; Rosenbrock et al., 2021) and this behavior is often rel...
	Although no change was identified for some of the variables related to sibling relationship quality, the results may still be meaningful for understanding the experience of having an autistic sibling. For example, three of the four neurotypical sister...
	Social Validity
	Two of the caregivers in the present study reported feeling hesitant about their decision to bilingually expose their child, which aligns with previous research (Hampton et al., 2017;  Kremer-Sadlik, 2005; Lim et al., 2018; Yu, 2013). Only one caregiv...
	Additionally, all caregivers in the study reported that they chose to expose their autistic child to their heritage language to improve communication with family members. Three of the caregivers also reported that they did so to help their child estab...
	Overall, the findings from the Heritage Language Perspectives Questionnaire help provide a contextual basis for interpreting the results from this study. Current research practices involving SMIs do not provide readers with an understanding of the con...
	Future Directions and Conclusion
	Given that this is the first study to investigate NIMS, the limitations identified from this study may provide opportunities for future researchers to improve upon the existing procedure. More specifically, the heritage language use of autistic childr...
	The NIMS procedure outlined in the present study did not provide any reinforcement contingent upon autistic child verbalizations in heritage language. This decision was made to encourage the children to verbalize, regardless of language, and to avoid ...
	Additionally, future applications of the NIMS procedure should incorporate stimuli that are specifically associated with heritage language. Because the current intervention was conducted in a clinical setting, all dyads had previous exposure to the to...
	Another way that researchers may improve the NIMS procedure is by creating more individualized intervention plans for the sibling dyads. Heritage language use was assessed through a questionnaire in the present study, which resulted in a wide range of...
	Future researchers should also consider conducting the procedure within the context that heritage language is most relevant – the home. Sibling dyads may associate their home environment with heritage language which could potentially result in greater...
	Moreover, programming for generalization throughout intervention may result in greater heritage language verbalizations of autistic children. In their daily lives, BE autistic children are exposed to individuals (e.g., peers, or community members) who...
	Overall, the present study assessed the efficacy of the NIMS procedure implemented in heritage language for BE autistic children and their neurotypical sisters. This study is the first to teach neurotypical siblings to implement an intervention in her...
	Therefore, contrary to initial concerns noted in the literature regarding BE autistic children, this study provides further support that heritage language may be advantageous for this population when used as a foundation for learning. It appears that ...

