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Abstract
Few studies have reported outcomes from the delivery of naturalistic developmental behavioral
interventions (NDBI) in group-based community care. Further, while the importance of inclusion
for autistic individuals is well established, there is little research on the feasibility of community-
based inclusion programs for preschool-aged autistic children. Positive outcomes have been
reported from a few model inclusion programs. However, most involved extensive training from
researchers, with limited available data on self-sustaining community-based programs. This
quasi-experimental study tracked outcomes for 31 autistic preschool-aged children with verbal
and play skills close to age level, who were enrolled in a community inclusion preschool
program utilizing NDBI. Children, aged 2.5 to 5 years of age at entry, attended the program for 8
to 36 months. Paired sample t-tests indicated statistically significant improvements from time 1
to time 2 on standardized measures of adaptive behavior, social skills, and autism characteristics.
Implications for the feasibility of using NDBI for autistic children in inclusive preschool settings

and directions for future research are discussed.
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Pilot Feasibility of a Community Inclusion Preschool Program for Children with Autism

The Centers for Disease Control (CDC) estimate that 1 in 44 children have autism' (Maenner
et al., 2020), and communities are charged with implementing effective early intervention for an
increasing number of individuals. Research supports early interventions based on a combination
of developmentally-based and applied behavior analytic strategies, or naturalistic developmental
behavioral interventions (NDBI) (Bruinsma et al., 2020; Crank et al., 2021; Sandbank et al.,
2020; Schreibman et al., 2015; Tiede & Walton, 2019). Many autistic children receive these
interventions in one-to-one settings within their homes or clinics, as opposed to naturalistic
settings with same-aged peers. There are fewer opportunities and demonstrations of inclusive,
group-based early intervention for autism in the community, and research indicates that inclusion
for young children occurs less often than recommended (Odom et al., 2012). For example, a
recent report to Congress from the Office of Special Education Programs (OSEP) found that only
38.8% of children aged 3-5 served under Part B of the Individuals with Disability Education Act
(IDEA) received services in regular early childhood education classes at least 10 hours per week
(U.S. Department of Education et al., 2021), and these numbers have not increased significantly
over the last several decades (Barton & Smith, 2015; Siller et al., 2021). Metrics on classroom
placements for children receiving special education indicate that a majority of students with
autism remain only partially included or within self-contained special education settings (Odom
etal., 2012).

Research findings and public service agencies recommend that children with autism receive
services in the least restrictive environment, with opportunities for frequent interactions with
same-aged peers, and embedded within naturalistic routines and contexts. Others have

emphasized the high costs of one-to-one delivery of early intervention and that this approach
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may not be feasible for some families, calling for the examination of other models that are also
effective (Rogge & Janssen, 2019), including group-based approaches that may be more efficient
(Leaf et al., 2018; Tupou et al., 2022). Related, offering specialized supports within early
childhood education settings is needed to support children and families in obtaining feasible and
effective early care and education, which has been found to be a significant gap for working
families (Houser et al., 2014; Vanegas & Abdelrahim, 2016). Embedding evidence-based
interventions within inclusive early childhood education programs offers the potential to promote
inclusive environments for the early learning and development of young children. Inclusive
programming within naturalistic settings and the core components of naturalistic developmental
behavioral interventions (NDBI) (Schreibman et al., 2015) are in alignment with recommended
practices in early intervention(Division of Early Childhood, 2014), indicating that these
approaches may be a particularly good fit for early intervention for autism.

Some research supports the efficacy of toddler and preschool inclusion programs, which has
been demonstrated through a variety of intervention models, usually grounded in naturalistic
behavioral and developmentally-based approaches. These include the LEAP model (Boyd et al.,
2014; Strain & Bovey, 2011; Strain & Hoyson, 2000), Project DATA (Boulware et al., 2016;
Schwartz et al., 2013), the Walden Early Childhood Program (McGee et al., 2000), and Alexa’s
PLAYC (formerly Children’s Toddler School)(Akshoomoff et al., 2010; Stahmer, Akshoomoft,
et al., 2011; Stahmer & Ingersoll, 2004). Other studies have tested embedding NDBI approaches
within existing inclusive and self-contained classroom settings (Engelstad et al., 2020; Feuerstein
& Landa, 2020) and compared implementation of NDBI, such as the Group Early Start Denver
Model (G-ESDM), in inclusive and non-inclusive classrooms (Vivanti et al., 2019). Overall,

these studies have found positive outcomes in social, communication, cognitive, and adaptive
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behavior domains. Further, one comparative quasi-experimental study examining varied
preschool settings found greater cognitive gains in children attending preschool in inclusive
settings compared to non-inclusive ones within urban areas (Nahmias et al., 2014). There is also
increasing evidence in support of NDBI effectiveness within school-based settings and feasibility
of training educators in these approaches (Engelstad et al., 2020; Shire et al., 2019; Stahmer et
al., 2022).

Importantly, much of the evidence supporting preschool inclusion programming for autism,
has been conducted within the context of funded research studies, even when conducted in
community settings. This funding and support has been noted as a critical component to
supporting the training of teachers to fidelity. For example, a randomized controlled trial of
LEAP reported that it took two years of training and mentorship investment to deliver models
with adherence (Strain & Bovey, 2011). Another study examining the G-ESDM in inclusive and
non-inclusive preschool settings found that fidelity in the inclusive setting was not achieved until
the 3" year of training (Vivanti et al., 2019). Further, most ‘proof of concept’ studies have been
conducted within university-affiliated programs, which often include greater infrastructure and
training support than typical community-based programs. While studies have shown greater
gains in community-based early intervention programs affiliated with universities or model
programs (Nahmias et al., 2019), there is a need to also evaluate the feasibility of these
approaches in routine care within community-based delivery models, which are likely to have
fewer resources. These limitations are common across autism services, where a great deal of
work emphasizes a significant research-to-practice gap for autism interventions. Evidence-based
autism interventions are not routinely used or delivered as initially tested in usual care settings

(Pickard et al., 2018; Stahmer, 2007; Stahmer et al., 2005), and community effectiveness studies
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of autism interventions have documented mixed results or more modest outcomes compared to
efficacy trials (Magiati et al., 2007; Perry et al., 2008).

One community-based inclusion program for autism is Alexa’s PLAYC (formerly Children’s
Toddler School). Alexa’s PLAYC is an early intervention setting for children at high likelihood
of, or diagnosed with autism, and an early childhood education setting for neurotypical children.
Children’s Toddler School began in 1998 as a single toddler classroom partial replication of the
Walden Program (McGee et al., 2000), due to the lack of inclusive options for early childhood in
the region. The program was renamed Alexa’s Playful Learning Academy for Young Children
(Alexa’s PLAYC) in 2010, expanding from one toddler inclusion classroom to a toddler and
preschool program with 5 inclusive classrooms serving children between the ages of 18 months
and 5 years. Approximately 1/3 of children in each classroom have autism and 2/3 are
neurotypical. Of note, inclusion criteria for the preschool program includes cognitive, language,
play, and behavioral entry requirements (see below), representing a subsample of autistic
preschool-aged children with these readiness skills. Alexa’s PLAYC is housed within a local
children’s hospital and is supported by public funding (i.e., California’s IDEA Part C Program —
California Early Start) for toddlers with autism, and health insurance or tuition for preschool
children with autism and tuition for neurotypical toddlers. Alexa’s PLAYC delivers evidence-
based NDBI models. The specific strategies applied are described in more detail within the
methods, below. The toddler program demonstrated effectiveness over its first 10 years in the
community, including findings of significant gains in developmental level, adaptive behavior,
and communication comparable to those reported in studies of one-to-one behavioral
intervention and other inclusion programs (Stahmer, Akshoomoff, et al., 2011; Stahmer &

Ingersoll, 2004), as well as a high proportion of children transitioning to general education
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placements (Akshoomoff et al., 2010). These positive findings, however, evaluated outcomes for
the toddler program only (for children under age 3), and no research has reported feasibility or
outcomes of the preschool program for children aged 2.5-5 years of age. Thus, the goal of the
current feasibility pilot study is to examine preliminary feasibility and child outcomes of the
preschool inclusion program delivered at the Alexa’s PLAYC community-based setting, as well
as potential predictors of outcomes. The aims are to examine (1) change over time on standard
scores of adaptive functioning (i.e., communication, socialization), social skills, and
characteristics of autism, (2) change over time in descriptive levels in these same areas during
participation in the Alexa’s PLAYC community-based preschool inclusion program, and (3)
potential predictors of outcome.
Methods

Participants

Participants included a total of 31 children who participated in Alexa’s PLAYC
community-based preschool inclusion program for a minimum of 6 months. This study includes
all eligible children entering the preschool program between January 2014 and September 2017
with two time point measures (i.e., entry, time 2) completed (see procedures). Mean age at
program entry was 42.77 months (SD = 7.68). The sample included 20 (64.5%) male and 11
(35.5%) female children. The majority of children were Caucasian and English-speaking and had
caregivers reporting college education levels or higher, potentially a function of the program
being part of a children’s hospital. Most children were funded for the program through their
health insurance. Demographics for children and families can be found in Tables 1 and 2.

Eligibility to enroll in the Alexa’s PLAYC autism program included a prior school or

medical diagnosis of autism spectrum disorder, autistic disorder, or pervasive developmental
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disorder-not otherwise specified (APA, 2000, 2013) by a community-based clinician, ability to
attend the program for at least 6 months, and readiness for the program based on a clinical
screening. The screening involved a Ph.D. or BCBA level clinical supervisor conducting record
review, an interview with the caregiver, and a brief classroom observation on-site at Alexa’s
PLAYC. Initial clinical eligibility included meeting most of the following criteria at entry:
nonverbal cognitive functioning of at least 2 % to 3 years of age, consistent use of spontaneous
phrases for multiple functions including requesting, protesting, and commenting (could include
augmentative communication or sign language), previous involvement in treatment of any type,
limited aggressive or self-injurious behavior in the group setting, the ability to play with toys
appropriately and independently for 5-10 consecutive minutes, consistent participation in parallel
play with other children, and engagement in group activities for 5 minutes at a time.
Program Overview

As noted, Alexa’s PLAYC, is a toddler and preschool inclusion program housed within a
local children’s hospital. 2 The focus of this study was the preschool program, which includes 3
classrooms with children between the ages of 2.5-5 years of age. The preschool program for
autistic children is primarily a social intervention program and a supplement to special education
services. Many autistic children in the program are also enrolled in special education programs
through their school district. Funding for the preschool program is through insurance or family
self-pay. Each classroom includes 4-5 children with autism who attend a morning session and 4-
5 who attend an afternoon session. Ten to fifteen neurotypical preschoolers are enrolled in each
classroom, where they attend all day. Autistic children attend a total of 17.5 hours per week (3.5

hours per day). The classroom has a teacher to child ratio of 1:5 or 1:7, depending on the age
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range of the classroom. This ratio is fulfilled by a blend of early childhood teacher and autism
education associates (AEASs).

Early childhood teachers and AEAs possess a bachelor's degree or higher from a four-
year institution in child or human development, psychology, or a related field, and prior
experience working with either young neurotypical or autistic children. AEAs meet early
childhood classroom licensing standards for the State of California and have prior experience
with autistic children, whereas most teachers have degrees in early childhood. A board certified
behavior analyst (BCBA) or licensed psychologist provides an intake program assessment,
develops goals for each child, supervises the intervention program, and monitors progress on
individualized goals. Initial and ongoing training and supervision are provided by BCBA or
psychologist supervisors, or the program leads. All staff are trained to deliver NDBI through
didactic instruction, as well as hands-on practice with coaching and feedback in the program
setting. They are trained to fidelity (80% fidelity to intervention procedures across two 10-
minute observational samples) and then monitored through intermittent checks by supervisors.
Staff supporting parents through coaching and consultation also receive training in parent-
mediated approaches.

A typical daily schedule follows what would be expected in a typical preschool
classroom, including snack/mealtime, circle time, free play or center-based activities, and outside
therapeutic activities or free play time on the playground. Autistic and neurotypical children
participate in all activities together, with teachers providing support based upon each child’s
individualized clinical or educational goals. Specific intervention strategies are implemented to
provide opportunities to practice target skills with prompting and support from trained therapists.

The foundational models applied in the preschool program are NDBI (Schreibman et al., 2015),
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and include Project INPACT (Ingersoll & Dvortcsak, 2019) and Classroom Pivotal Response
Teaching (Stahmer, Suhrheinrich, et al., 2011). Broadly, NDBI are approaches blending
contributions from developmental science and applied behavior analysis. They share adherence
to the three-part contingency, focusing on naturally-occurring and contrived scenarios (within
naturalistic contexts) to target intervention goals, and utilizing developmentally and behaviorally
informed strategies (e.g., child choice and lead, preferred materials and direct reinforcement) to
enhance motivation, as well as the acquisition, maintenance, and generalization of goals. The
curriculum checklist from the Early Start Denver Model (Rogers & Dawson, 2009) is used to
develop individualized goals in the four primary areas of social communication, play, social
interaction, and group engagement. The program also implements environmental arrangements
and structure, visual supports, and peer-based strategies to facilitate engagement and learning.
Behavioral challenges are addressed through functional assessment of behaviors, antecedent
based prevention strategies, and reinforcement of positive alternative behaviors. Supervisors and
classroom staff provide on-site parent education, consultation, and support, with 1:1 parent
consultation occurring at least once per month. Parents are encouraged to observe the classrooms
via remote video cameras available during intervention hours.

All providers embed NDBI delivery throughout daily classroom activities. To promote
appropriate supervision of children and ongoing instruction, teachers have different roles
throughout the day (e.g., lead to greet children/parents and address specific needs, free play to
facilitate play and social skills, snack to promote opportunities for functional communication
with peers). The classroom is setup with a range of toys and activities to motivate child interest,
and a range of preferred materials are identified for center- or other group-based activities to

engage children with the materials and their peers. NDBI-based strategies are employed
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systematically to enhance motivation and create opportunities to target goals. As an example, a
teacher may set up a center-based art activity involving miniature cars, figurines, and finger
paint. The teacher may follow the child’s lead, joining in making sound effects for the cars and
animating their movement. They limit the number of available cars to promote turn taking
between peers and restrict access to figurines by having one peer ‘in charge’ of the materials.
Upon prompted or spontaneous use of target skills, children are reinforced by continuing the
activity or gaining access to their preferred materials. Specific opportunities are set up
throughout the day within meaningful daily routines (e.g., mealtime, outdoor play, centers) to
learn new skills in several different contexts. The most naturalistic procedures are applied, with
increasing prompting and structure provided based on child needs.

Teachers are primarily responsible for developing the weekly curriculum appropriate for
all children in the classroom and developmentally appropriate practices, with feedback from
AEAs to integrate opportunities for individualized child goals and motivating and preferred
materials that work within weekly themes/activities, in line with tenets of NDBIs. AEAs, under
supervision, are responsible for maximizing opportunities to target intervention goals, as well as
data collection (2 times per month). The supervisors are available to classroom staff to develop
behavior plans for in-program behavioral challenges, provide support in targeting intervention
goals, and facilitate weekly team meetings to discuss programming and intervention. Monitoring
and refinement of goals is conducted by the supervisor.

Procedures

Pre-treatment measures were completed as part of entry into the program and within 3

months of program initiation. Children then participated in Alexa’s PLAYC for a minimum of

six months. As part of clinical procedures, assessment measures were repeated after at least
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every 12 months of intervention, or sooner as required by funders, and at exit from the program
as part of program evaluation and progress monitoring for enrolled children. Due to the
community-based nature of the program, which includes the individual nature of funding for
each child, there was variation in duration in the program and length of time between
assessments. Further, as participants varied in their duration in the program, some had multiple
assessment timepoints. Data are reported between entry (T1) and the first assessment time point
(T2) for enrolled children from whom entry and time 2 data were available. This represents
49.2% of children enrolled during this time. Reasons for exclusion were missing assessment data
(93.8%) and enrollment for less than 6 months (6.2%). The mean duration between T1 and T2
was 12.53 months (SD=3.52), with a range of 6 to 25 months. Of note, while data are reported
between the first two assessment points, the average total duration of program enrollment was
19.83 months (SD=7.59), with a range of 8 to 36 months. Measures included in this analysis
were parent report on the Vineland Adaptive Behavior Scales (VABS)(Sparrow et al., 2005),
Social Skills Improvement System (SSIS)(Gresham & Elliot, 2008), and Social Responsiveness
Scale (SRS)(Constantino, 2012).

Measures

Demographics. Caregivers completed a demographic questionnaire at enrollment into the
program, providing family and child demographic information.

Vineland Adaptive Behavior Scales. The Vineland Adaptive Behavior Scales, second
edition (VABS-II) (Sparrow et al., 2005) is a standardized measure of adaptive behavior that
measures adaptive functioning in the domains of communication, daily living skills,
socialization, and motor skills. The VABS-II has been used extensively as a measure of adaptive

behavior and has strong psychometric properties. Either the rating or interview version of the
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VABS-II was completed by the child’s caregiver at T1 and T2, due to changes in clinical
procedures. Each domain yields a standard score (M=100, SD=15) from which adaptive level
categories can be derived, ranging from low to high adaptive levels. Standard scores and
adaptive level categories on the communication and socialization subdomains of the Vineland
were evaluated in this study.

Social Skills Improvement System. The Social Skills Improvement System (SSIS)
(Gresham & Elliot, 2008) is a norm-referenced, psychometrically sound rating scale of social
skills, problem behaviors, and academic competence. The SSIS was completed by the child’s
caregiver at T1 and T2. This measure yields standard scores (M=100, SD=15) in these domains,
as well as behavior levels (i.e., well below average to well above average). Standard scores and
behavior levels from the social skills subscale was evaluated in this study.

Social Responsiveness Scale, 2 edition. The Social Responsiveness Scale, second
edition (SRS-2) (Constantino, 2012) is a norm-referenced parent rating scale assessing autism
symptom severity. Strong psychometric properties have been described in the literature (Bruni,
2014; Constantino, 2012). The SRS generates a total severity score and five subscale scores. T
scores are derived (M=50, SD=10) which can be classified into severity ranges (i.e., normal, mild
to moderate, severe). The SRS-2 was completed by the child’s caregiver at T1 and T2. Standard
total scores were evaluated in this study, with a higher score indicating greater symptom severity.
Data Analytic Plan

Paired sample t-tests were used to determine significant changes from T1 to T2. Both
statistical significance and effect sizes are reported. Based on a priori hypotheses of subdomains
that would be expected to change following treatment, the communication and socialization

subdomains of the VABS, social skills domain of the SSIS, and total score of the SRS were
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included in analyses. Analyses were run with and without outliers, which did not influence the
findings. Thus, the full dataset was included in final analyses. To further examine the clinical
significance of changes during participation, percent of children in each descriptive category of
these measures (e.g., low, moderately low, adequate, high average functioning) were also
compared between the two time points. Given the small sample and cell sizes limiting statistical
analysis, differences in observed frequency distributions were analyzed descriptively. Multiple
regression analyses were run to examine age at entry and duration between assessment
timepoints as predictors of difference scores on the outcome measures.

Results
Results for the VABS-II, SSIS, and SRS-2 are summarized in Table 3.

Adaptive Behavior. Data on the VABS-II were missing for five participants. Thus,
analyses report on 26 participants for this measure. Statistically significant improvements were
found from T1 (M=90.81, SD=9.89) to T2 (M=96.08, SD=10.99) on standard scores in the
VABS-II communication domain, #(25) =-2.17, p=.040. Cohen’s d value (d = -.425) indicated a
medium effect size. Similarly, statistically significant improvements were found in the
socialization domain between T1 (M=78.65, SD=9.43) and T2 (M=86.73, SD=9.59) #(25) = -
3.04, p=.005. Cohen’s d value (d = -.596) indicated a medium effect size. Changes over time in
adaptive level (i.e., descriptive category) are reflected in Figure 1 and 2 for Communication and
Socialization, respectively. Overall, 80.8% of children were in the adequate range at T2
compared to 69.2% at T1 for the communication domain. In the area of socialization, 61.5% of
children were functioning in the adequate range or higher at T2 compared to 23.1% at T1.

Social Skills. Scores are reported on 28 participants, as data were missing for three

children. Statistically significant improvements were found from T1 (M=84.54, SD=11.60) to T2
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(M=95.11, SD=8.72) on standard scores in the social skills domain, #27) =-4.78, p<.001.
Cohen’s d value (d =-.903) indicated a large effect size. In regards to descriptive categories at
T1 and T2, 57% of participants were in the average range or higher on the social skills
subdomain at T1 compared to 89.3% at T2 (Figure 3).

Characteristics of Autism. Due to missing data, analyses for the SRS-2 included 23
participants. Statistically significant reductions were seen from T1 (M=62.17, SD=12.01) to T2
(M=54.61, SD=6.97) in the total score standard score, indicating fewer autism characteristics
#(22) =2.80, p=.011. Cohen’s d value (d = .583) indicated a medium effect size. The same
pattern of changes were seen in descriptive category, as well, where 78.3% of participants were
in the average or mild range at T1 compared to 91.3% at T2 (Figure 4).

Predictor Analyses. None of the multiple regression models were statistically
significant. Neither age at program entry nor duration between timepoints predicted difference
scores for the VABS-II communication, R’ = .122, F(2, 22) = 1.534, p = .238, VABS-II
socialization, R? = .008, F(2, 22) = .089, p = .915, SSIS social skills, R =.027, F(2, 24) = .330, p
= 722, or SRS-2 total score, R’ = .020, F(2, 20) = .201, p = .820.

Discussion

Our findings support the feasibility and preliminary positive outcomes of a community-
based inclusion program utilizing NDBI strategies for verbal preschool-aged autistic children.
Overall, autistic children had positive outcomes in the areas of adaptive behavior, social skills,
and characteristics of autism as reported on standardized parent assessments. This mirrors results
found in evaluations of the toddler program of Alexa’s PLAYC (Akshoomoft et al., 2010;
Stahmer, Akshoomoft, et al., 2011; Stahmer & Ingersoll, 2004), providing support for the

continued promise of the program after growth and expansion in ages served. This study adds to



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM 15

the evidence base for the feasibility of inclusive early intervention programs for children with
autism in community-based settings, and serves as important proof-of-concept for larger scale
effectiveness and implementation trials.

While many young children with autism receive early intervention in home-based
settings and segregated special education classrooms, group-based inclusion models offer a more
naturalistic and less restrictive alternative. Embedding evidence-based approaches within early
childhood education settings may enhance opportunities for early development and learning
(Maye et al., 2022; Siller et al., 2021). It is important to note that outcome measures in this study
were grounded in the medical model that focuses primarily on deficits associated with a
diagnosis of autism. While research has found links between early adaptive behavior and long-
term quality of life (Tomaszewski et al., 2020), these results are limited in their ability to
measure the impact of this program on other important outcomes, such as quality of life,
individual well-being, and mitigating disabling aspects of autism (McConachie et al., 2018).
While NDBI have the potential to more closely align with the neurodiversity paradigm than more
structured ABA-based approaches (Schuck et al., 2022), improvements are still needed to ensure
strategies are implemented using person-centered approaches. Recent commentaries recommend
partnership and co-creation of intervention programming with autistic individuals and family
members, as well as reflection and adaptations to goal selection and measurement practices,
prioritizing those that are meaningful to the individual and family and focused on improving
well-being rather than symptom reduction (Dawson et al., 2022; Fletcher-Watson et al., 2019;
Leadbitter et al., 2021; Mottron, 2017; Pellicano & den Houting, 2022; Schuck et al., 2022).

This study contributes to the emerging literature examining evidence-based inclusive early

intervention programs that are self-sustaining and fully embedded in community-based preschool
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settings, as well as the effectiveness of group-based NDBI delivery in such settings (Eapen et al.,
2013; Vivanti et al., 2014). Identifying barriers and facilitators of early childhood inclusion is
another area of need, although some key factors identified include shared visions around
inclusion, policy support, organizational factors, and provider training/support (Barton & Smith,
2015; Lieber et al., 2000).

This study has a number of important limitations that warrant discussion. First, this quasi-
experimental study lacked a control or comparison group. Thus, changes in adaptive and
developmental domains, and characteristics of autism, may not be reflective of change due to the
intervention itself, but rather natural trajectories in certain subsets of the autistic population. In
addition to the lack of experimental control, longitudinal research indicates adaptive functioning
improvements of similar magnitude to what was found in this study could be expected for young
autistic children with moderate adaptive abilities (Szatmari et al., 2015). However, the presence
of an ‘improving’ developmental trajectory has not been found in all studies (Farmer et al.,
2018), demonstrated in all areas measured in this study (e.g., autism characteristics, social skills),
or for all children with similar baseline profiles. While the findings of this study indicate positive
outcomes, further research is needed to evaluate whether observed changes were due to the
intervention itself.

Additionally, systematic information on outside interventions or educational programs was
not available for this sample, limiting our ability to understand the differential or additive effects
of early intervention and educational programming. Although fidelity data were maintained
clinically in the program, the lack of fidelity data on NDBI delivery is a weakness, especially in
regard to understanding the key mechanisms of change. Finally, results are presented for a self-

selected or referred community sample, limiting the generalizability of findings. Parents of the
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children in this sample were, on average, highly educated and white. The children had
communication scores in the average range at entry, as well as higher cognitive and play skills
than what was seen in prior publications of the toddler program. This sample represents a
segment of the broad autism spectrum and reflects the profile of children identified by caregivers
or Alexa’s PLAYC staff as appropriate for the program.

These limitations highlight important areas of future research in inclusive ECE programming.
For example, there is a need for further research regarding eligibility considerations, including
profiles of children who are most likely to benefit and levels of support needed in inclusive
settings for children of varying abilities. While this study did not find age or time to predict child
outcomes, these findings should be interpreted with caution given the small sample size and
limited number of predictors examined. Early research on the toddler program of Alexa’s
PLAYC (Ingersoll et al., 2001), for example, and more recent work by Vivanti and colleagues
found peer social interest to predict greater intervention gains (Vivanti et al., 2022).

Overall, there is a need for more rigorous study design for autism intervention studies, and
early inclusive intervention is no exception (Sandbank et al., 2020). While a systematic review
found inclusive preschool intervention models to be effective, they also suggested the need for
more rigor in study design in several areas (Tupou et al., 2019). In particular, there is a need for
further study of inclusive programming delivered within community-based settings, as well as
measurement of intervention fidelity, broader and longer-term outcomes, and improved
understanding of eligibility considerations and how to effectively bring group-based models to
scale. Research both comparing inclusive programming to 1:1 approaches of early intervention,
as well as evaluating how to embed evidence-based approaches into existing community-based

early childhood programs is also critical (see Landa et al., 2020, for example).
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In sum, this study contributes to the evidence supporting the feasibility and potential positive
outcomes of inclusive early childhood programming utilizing NDBI for young autistic children.
The findings also indicate the viability of such a program in a community-based setting without
additional research funding to support clinical and educational procedures. Programs such as
Alexa’s PLAYC may offer an effective, more naturalistic alternative to intensive in-home
behavioral intervention. Further research using prospective experimental designs and a larger
sample will be important to replicate this work, as well as the application of implementation
science to improve understanding of key determinants to the implementation and sustainment of

inclusive early intervention services in the community.

!In effort to be inclusive of the current range of preferences for describing autism among our
stakeholders, we use both identity- and person-first language throughout this manuscript (Botha
et al., 2021; Bottema-Beutel et al., 2021; Vivanti, 2020).

2 Further information regarding the Alexa’s PLAYC Program is available from the first author

upon request.



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM 19

References

Akshoomoft, N., Stahmer, A. C., Corsello, C., & Mabhrer, N. E. (2010). What happens next?
Follow-up from the children’s toddler school program. Journal of Positive Behavior
Interventions, 12(4), 245-253. https://doi.org/10.1177/1098300709343724

APA. (2000). Diagnostic and Statistical Manual of Mental Disorders (4th ed.).

APA. (2013). Diagnostic and Statistical Manual of Mental Disorders (5th ed.).

Barton, E. E., & Smith, B. J. (2015). Advancing high-quality preschool inclusion: A discussion
and recommendations for the field. Topics in Early Childhood Special Education, 35(2),
69-78. https://doi.org/10.1177/0271121415583048

Botha, M., Hanlon, J., & Williams, G. L. (2021). Does language matter? Identity-first versus
person-first language use in autism research: A response to Vivanti. Journal of Autism and
Developmental Disorders, 1-9. https://doi.org/10.1007/S10803-020-04858-W/

Bottema-Beutel, K., Kapp, S. K., Lester, J. N., Sasson, N. J., & Hand, B. N. (2021). Avoiding
ableist language: Suggestions for autism researchers. Autism in Adulthood, 3(1), 18-29.
https://doi.org/10.1089/AUT.2020.0014/

Boulware, G., Schwartz, 1. S., Sandall, S. R., & Mcbride, B. J. (2016). Project DATA for
toddlers: An inclusive approach to very young children with autism spectrum disorder.
Topics in Early Childhood Special Education, 26.
https://doi.org/10.1177/0271121406026002

Boyd, B. A., Hume, K., McBee, M. T., Alessandri, M., Gutierrez, A., Johnson, L. A., Sperry, L.,
& Odom, S. L. (2014). Comparative efficacy of LEAP, TEACCH and non-model-specific
special education programs for preschoolers with autism spectrum disorders. Journal of
Autism and Developmental Disorders, 44(2), 366—380. https://doi.org/10.1007/s10803-013-
1877-9

Bruinsma, Y., Minjarez, M., Schreibman, L., & Stahmer, A. (2020). Naturalistic developmental
behavioral interventions for autism spectrum disorder. Brookes Publishing.

Bruni, T. P. (2014). Test review: Social Responsiveness Scale-Second Edition (SRS-2). Journal
of Psychoeducational Assessment, 32(4), 365-369.
https://doi.org/10.1177/0734282913517525

Constantino, J. N. (2012). The Social Responsiveness Scale (Western Psychological Services,
Ed.; 2nd ed.).

Crank, J. E., Sandbank, M., Dunham, K., Crowley, S., Bottema-Beutel, K., Feldman, J., &
Woynaroski, T. G. (2021). Understanding the effects of naturalistic developmental
behavioral interventions: A project AIM meta-analysis. Autism Research, 14(4), 817-834.
https://doi.org/10.1002/aur.2471

Dawson, G., Franz, L., & Brandsen, S. (2022). At a crossroads—reconsidering the goals of
autism early behavioral intervention from a neurodiversity perspective. JAMA Pediatrics,
176(9), 839—840. https://doi.org/10.1001/JAMAPEDIATRICS.2022.2299

Division of Early Childhood. (2014). DEC recommended practices in early intervention/early
childhood special education.

Eapen, V., Crnéec, R., & Walter, A. (2013). Clinical outcomes of an early intervention program
for preschool children with autism spectrum disorder in a community group setting. BMC
Pediatrics, 13(1). https://doi.org/10.1186/1471-2431-13-3

Engelstad, A.-M., Holingue, C., & Landa, R. J. (2020). Early achievements for education
settings: An embedded teacher implemented social communication intervention for



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM 20

preschoolers with autism spectrum disorder. Perspectives of the ASHA Special Interest
Groups, 05, 582—601.

Farmer, C., Swineford, L., Swedo, S. E., & Thurm, A. (2018). Classifying and characterizing the
development of adaptive behavior in a naturalistic longitudinal study of young children with
autism. Journal of Neurodevelopmental Disorders, 10(1). https://doi.org/10.1186/s11689-
017-9222-9

Feuerstein, J. L., & Landa, R. J. (2020). Implementation of early achievements for childcare
providers: A cluster-randomized controlled trial. Early Childhood Research Quarterly, 53,
520-533. https://doi.org/10.1016/j.ecresq.2020.06.006

Fletcher-Watson, S., Adams, J., Brook, K., Charman, T., Crane, L., Cusack, J., Leekam, S.,
Milton, D., Parr, J. R., & Pellicano, E. (2019). Making the future together: Shaping autism
research through meaningful participation. Autism, 23(4), 943-953.
https://doi.org/10.1177/1362361318786721

Gresham, F. M., & Elliot, S. N. (2008). Social Skills Improvement System: Rating Scales Manual
(Pearson, Ed.).

Houser, L., McCarthy, M., Lawer, L., & Mandell, D. (2014). A challenging fit: Employment,
childcare, and therapeutic support in families of children with autism spectrum disorders.
Journal of Social Service Research, 40(5), 681-698.
https://doi.org/10.1080/01488376.2014.930944

Ingersoll, B. R., & Dvortcsak, A. (2019). Teaching social communication to children with autism
and other developmental delays (2nd ed.). Guilford Press.

Ingersoll, B. R., Schreibman, L., & Stahmer, A. (2001). Brief Report: Differential Treatment
Outcomes for Children with Autistic Spectrum Disorder Based on Level of Peer Social
Avoidance. Journal of Autism and Developmental Disorders, 31(3), 343—-349.
https://doi.org/10.1023/A:1010703521704

Leadbitter, K., Buckle, K. L., Ellis, C., & Dekker, M. (2021). Autistic self-advocacy and the
neurodiversity movement: Implications for autism early intervention research and practice.
Frontiers in Psychology, 12, 782. https://doi.org/10.3389/FPSYG.2021.635690/

Leaf, J. B., Leaf, R., Mceachin, J., Cihon, J. H., & Ferguson, J. L. (2018). Advantages and
challenges of a home- and clinic-based model of behavioral intervention for individuals
diagnosed with autism spectrum disorder. Journal of Autism and Developmental Disorders,
48, 2258-2266. https://doi.org/10.1007/s10803-017-3443-3

Lieber, J., Hanson, M. J., Beckman, P. J., & Odom, S. L. (2000). Key influences on the initiation
and implementation of inclusive preschool programs. Exceptional Children; Fall, 67(1).

Maenner, M. J., Shaw, K. A., Baio, J., Washington, A., Patrick, M., DiRienzo, M., Christensen,
D. L., Wiggins, L. D., Pettygrove, S., Andrews, J. G., Lopez, M., Hudson, A., Baroud, T.,
Schwenk, Y., White, T., Rosenberg, C. R., Lee, L. C., Harrington, R. A., Huston, M., ...
Dietz, P. M. (2020). Prevalence of autism spectrum disorder among children aged 8 Years-
Autism and developmental disabilities monitoring network, 11 Sites, United States, 2016.
MMWR Surveillance Summaries, 69(4), 1-12. https://doi.org/10.15585/MMWR.SS6904A 1

Magiati, I., Charman, T., & Howlin, P. (2007). A two-year prospective follow-up study of
community-based early intensive behavioural intervention and specialist nursery provision
for children with autism spectrum disorders. Journal of Child Psychology and Psychiatry
and Allied Disciplines, 48(8), 803—812. https://doi.org/10.1111/j.1469-7610.2007.01756.x

Marks, D. (1997). Models of disability. Disability and Rehabilitation, 19(3), 85-91.
https://doi.org/10.3109/09638289709166831



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM 21

Maye, M., Edmunds, S., Stone-MacDonald, A., & Carter, A. S. (2022). Preparation for
sdaptation of intensive early intervention for toddlers with ASD: Childcare providers’
perspectives on training approach. Early Childhood Education Journal.
https://doi.org/10.1007/s10643-022-01364-9

McConachie, H., Mason, D., Parr, J. R., Garland, D., Wilson, C., & Rodgers, J. (2018).
Enhancing the Validity of a Quality of Life Measure for Autistic People. Journal of Autism
and Developmental Disorders, 45(5), 1596—1611. https://doi.org/10.1007/s10803-017-
3402-z

McGee, G. G., Morrier, M. J., & Daly, T. (2000). The Walden Early Childhood Programs. In J.
S. Handleman & S. L. Harris (Eds.), Preschool Education Programs for Children with
Autism (2nd ed., pp. 157-190). PRO-ED, Inc. https://eric.ed.gov/?1d=ED388006

Mottron, L. (2017). Should we change targets and methods of early intervention in autism, in
favor of a strengths-based education? European Child and Adolescent Psychiatry, 26(7),
815-825. https://doi.org/10.1007/S00787-017-0955-5/METRICS

Nahmias, A. S., Kase, C., & Mandell, D. S. (2014). Comparing cognitive outcomes among
children with autism spectrum disorders receiving community-based early intervention in
one of three placements. Autism, 18(3), 311-320.
https://doi.org/10.1177/1362361312467865

Nahmias, A. S., Pellecchia, M., Stahmer, A. C., & Mandell, D. S. (2019). Effectiveness of
community-based early intervention for children with autism spectrum disorder: a meta-
analysis. Journal of Child Psychology and Psychiatry, 60(11), 1200—1209.
https://doi.org/10.1111/jcpp.13073

Odom, S. L., Buysse, V., & Soukakou, E. (2012). Inclusion for Young Children With
Disabilities: A Quarter Century of Research Perspectives. Journal of Early Intervention,
33(4), 344-356. https://doi.org/10.1177/1053815111430094

Pellicano, E., & den Houting, J. (2022). Annual Research Review: Shifting from ‘normal
science’ to neurodiversity in autism science. In Journal of Child Psychology and Psychiatry
and Allied Disciplines (Vol. 63, Issue 4, pp. 381-396). John Wiley and Sons Inc.
https://doi.org/10.1111/jcpp.13534

Perry, A., Cummings, A., Dunn Geier, J., Freeman, N. L., Hughes, S., LaRose, L., Managhan,
T., Reitzel, J. A., & Williams, J. (2008). Effectiveness of intensive behavioral intervention
in a large, community-based program. Research in Autism Spectrum Disorders, 2(4), 621—
642. https://doi.org/10.1016/j.rasd.2008.01.002

Pickard, K. E., Meza, R., Drahota, A., & Brikho, B. (2018). They’re doing what? A brief paper
on service use and attitudes in ASD community-based agencies. Journal of Mental Health
Research in Intellectual Disabilities, 11(2), 111-123.
https://doi.org/10.1080/19315864.2017.1408725

Rogers, S. J., & Dawson, G. (2009). Early Start Denver Model for Young Children with Autism:
Promoting Language, Learning, and Engagement. Guilford Press.

Rogge, N., & Janssen, J. (2019). The economic costs of autism spectrum disorder: A literature
review. Journal of Autism and Developmental Disorders, 49(7), 2873-2900.
https://doi.org/10.1007/s10803-019-04014-z

Sandbank, M., Bottema-Beutel, K., Crowley, S., Cassidy, M., Dunham, K., Feldman, J. 1.,
Crank, J., Albarran, S. A., Raj, S., Mahbub, P., & Woynaroski, T. G. (2020). Project AIM:
Autism intervention meta-analysis for studies of young children. Psychological Bulletin,
146(1), 1-29. https://doi.org/10.1037/bul0000215



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM 22

Schreibman, L., Dawson, G., Stahmer, A. C., Landa, R., Rogers, S. J., McGee, G. G., Kasari, C.,
Ingersoll, B. R., Kaiser, A. P., Bruinsma, Y., McNerney, E., Wetherby, A., & Halladay, A.
(2015). Naturalistic developmental behavioral interventions: Empirically validated
treatments for autism spectrum disorder. Journal of Autism and Developmental Disorders,
45(8), 2411-2428. https://doi.org/10.1007/s10803-015-2407-8

Schuck, R. K., Tagavi, D. M., Baiden, K. M. P., Dwyer, P., Williams, Z. J., Osuna, A., Ferguson,
E. F., Jimenez Munoz, M., Poyser, S. K., Johnson, J. F., & Vernon, T. W. (2022).
Neurodiversity and autism intervention: Reconciling perspectives through a naturalistic
developmental behavioral intervention framework. Journal of Autism and Developmental
Disorders, 52(10), 4625. https://doi.org/10.1007/S10803-021-05316-X

Schwartz, 1., Carnot, ¢, Thomas, J., Mcbride, B., & Sandall, S. (2013). A school-based preschool
-program for children with ASD: A quasi-experimental assessment of child change in
Project DATA. School Mental Health, 5, 221-232. https://doi.org/10.1007/s12310-013-
9103-7

Shire, S. Y., Shih, W., Chang, Y. C., Bracaglia, S., Kodjoe, M., & Kasari, C. (2019). Sustained
community implementation of JASPER intervention with toddlers with autism. Journal of
Autism and Developmental Disorders, 49(5), 1863—1875. https://doi.org/10.1007/s10803-
018-03875-0

Siller, M., Morgan, L., Wedderburn, Q., Fuhrmeister, S., & Rudrabhatla, A. (2021). Inclusive
early childhood education for children with and without autism: progress, barriers, and
future directions. Front. Psychiatry, 12, 754648. https://doi.org/10.3389/fpsyt.2021.754648

Sparrow, S. S., Cicchetti, D. V., & Balla, D. (2005). Vineland Adaptive Behavior Scales (3rd
ed.). Pearson Publishing.

Stahmer, A. C. (2007). The basic structure of community early intervention programs for
children with autism: Provider descriptions. Journal of Autism and Developmental
Disorders, 37(7), 1344—1354. https://doi.org/10.1007/s10803-006-0284-x

Stahmer, A. C., Akshoomoff, N., & Cunningham, A. B. (2011). Inclusion for toddlers with
autism spectrum disorders: The first ten years of a community program. Autism, 15(5), 625—
641. https://doi.org/10.1177/1362361310392253

Stahmer, A. C., Collings, N. M., & Palinkas, L. A. (2005). Early intervention practices for
children with autism: Descriptions from community providers. Focus on Autism and Other
Developmental Disabilities, 20(2), 66—79. https://doi.org/10.1177/10883576050200020301

Stahmer, A. C., & Ingersoll, B. (2004). Inclusive programming for toddlers with autism spectrum
disorders: Outcomes from the children’s toddler school. Journal of Positive Behavior
Interventions, 6(2). https://doi.org/10.1177/10983007040060020201

Stahmer, A. C., Suhrheinrich, J., Rieth, S. R., Roesch, S., Vejnoska, S., Chan, J., Nahmias, A., &
Wang, T. (2022). A waitlist randomized implementation trial of classroom pivotal response
teaching for students with autism. Focus on Autism and Other Developmental Disabilities,
108835762211334. https://doi.org/10.1177/10883576221133486

Stahmer, A. C., Suhrheinrich, J., Rieth, S., Schreibman, L., & Bolduc, C. (2011). Classroom
Pivotal Response Teaching for Children with Autism. Guilford Press.

Strain, P. S., & Bovey, E. H. (2011). Randomized, controlled trial of the LEAP model of early
intervention for young children With autism spectrum disorders. Topics in Early Childhood
Special Education, 31(3), 133—154. https://doi.org/10.1177/0271121411408740



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM 23

Strain, P. S., & Hoyson, M. (2000). The need for longitudinal, intensive social skill intervention:
LEAP Follow-up outcomes for children with autism. Topics in Early Childhood Special
Education, 20(2), 116—122. https://doi.org/10.1177/027112140002000207

Szatmari, P., Georgiades, S., Duku, E., Bennett, T. A., Bryson, S., Fombonne, E., Mirenda, P.,
Roberts Md, W., Smith, I. M., Vaillancourt, T., Volden, J., Waddell, C., Zwaigenbaum, L.,
Elsabbagh, M., & Thompson, A. (2015). Developmental trajectories of symptom severity
and adaptive functioning in an inception cohort of preschool children with autism spectrum
disorder. JAMA Psychiatry, 72(3). https://doi.org/10.1001/jamapsychiatry.2014.2463

Tiede, G., & Walton, K. M. (2019). Meta-analysis of naturalistic developmental behavioral
interventions for young children with autism spectrum disorder. Autism, 23(8), 2080-2095.
https://doi.org/10.1177/1362361319836371

Tomaszewski, B., Hepburn, S., Blakeley-Smith, A., & Rogers, S. J. (2020). Developmental
trajectories of adaptive behavior from toddlerhood to middle childhood in autism spectrum
disorder. American Journal on Intellectual and Developmental Disabilities, 125(3), 155—
169. https://doi.org/10.1352/1944-7558-125.3.155

Tupou, J., van der Meer, L., Waddington, H., & Sigafoos, J. (2019). Preschool interventions for
children with autism spectrum disorder: A review of effectiveness studies. Review Journal
of Autism and Developmental Disorders, 6(4), 381-402. https://doi.org/10.1007/S40489-
019-00170-1

Tupou, J., Waddington, H., van der Meer, L., & Sigafoos, J. (2022). Effects of a low-intensity
early start denver model-based intervention delivered in an inclusive preschool setting.
International Journal of Developmental Disabilities, 68(2), 107.
https://doi.org/10.1080/20473869.2019.1707434

U.S. Department of Education, OSEP, & Rehabilitative Services. (2021). 43rd Annual Report to
Congress on the Implementation of the Individuals with Disabilities Education Act.
http://ed.gov/ocr.

Vanegas, S. B., & Abdelrahim, R. (2016). Characterizing the systems of support for families of
children with disabilities: A review of the literature. Journal of Family Social Work , 19(4).
https://doi.org/10.1080/10522158.2016.1218399

Vivanti, G. (2020). Ask the editor: What is the most appropriate way to talk about individuals
with a diagnosis of autism? Journal of Autism and Developmental Disorders, 50(2), 691—
693. https://doi.org/10.1007/S10803-019-04280-X.

Vivanti, G., Bent, C., Capes, K., Upson, S., Hudry, K., & Dissanayake, C. (2022). Characteristics
of children on the autism spectrum who benefit the most from receiving intervention in
inclusive versus specialised early childhood education settings. Autism Research, 15(11).
https://doi.org/10.1002/aur.2815

Vivanti, G., Dissanayake, C., Duncan, E., Feary, J., Capes, K., Upson, S., Bent, C. A., Rogers, S.
J., Hudry, K., Jones, C., Bajwa, H., Marshall, A., Maya, J., Pye, K., Reynolds, J., Rodset,
D., & Toscano, G. (2019). Outcomes of children receiving group-early start denver model
in an inclusive versus autism-specific setting: A pilot randomized controlled trial. Autism,
23(5), 1165—1175. https://doi.org/10.1177/1362361318801341

Vivanti, G., Paynter, J., Duncan, E., Fothergill, H., Dissanayake, C., Rogers, S. J., & the
Victorian ASELCC Team. (2014). Effectiveness and feasibility of the early start denver
model implemented in a group-based community childcare setting. Journal of Autism and
Developmental Disorders, 44(12), 3140-3153. https://doi.org/10.1007/s10803-014-2168-9



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM

24



COMMUNITY INCLUSION PRESCHOOL FOR AUTISM

Table 1

Participant Demographics

Participant Demographic Information

Age at program entry (mos)
Duration from T1 to T2 (mos)
Duration in Program (mos)
Gender

Male

Female
Race/Ethnicity

White Non-Latinx
Hispanic/Latinx
Other/Multiple
Unknown
Primary language
English
Spanish
Multi-language

M (SD)

42.77 (7.68)

12.53 (3.52)

19.83 (7.59)
# (%)

20 (64.5%)

11 (35.5%)

17 (54.8%)
4 (12.9%)
8 (25.8%)
2 (6.5%)

26 (83.9%)
1 (3.2%)
4 (12.9%)

Range
29-59
6-25
8-36
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Table 2

Other Demographics

Other Demographic Information

Caregiver Marital Status
Together

Not Together
Separated
Unknown

Caregiver Education
High School
Associates degree
Bachelor's degree
Master’s degree
Doctoral degree

Type of Funding
Insurance
Self-Pay

# (%)
25 (80.6%)
1 (3.2%)
1 (3.2%)
4 (12.9%)
Mother Father
2 (6.5%) 2 (6.5%)
0 (0%) 2 (6.5%)
13 (41.9%) 13 (41.9%)
9 (29.0%) 11 (35.5%)
7 (22.6%) 3 (9.7%)

28 (90.3%)
3 (9.7%)
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Table 3

Children's Mean Scores on Standardized Assessments at Program Time I and Time 2

Scale T1 M (SD) T2 M (SD) t p Cohen’s d
Vineland Adaptive Behavior Scales (2™ ed.)
Communication 90.81 (9.89) 96.08 (10.99)  -2.17 .040 -425
Socialization 78.65 (9.43) 86.73 (9.59) -3.04 .005 -.596

Social Skills Improvement System
Social Skills 84.54 (11.60) 95.11 (8.72) -478  <.001 -.903
Social Responsiveness Scale (2™ ed.)

Total Score 62.17 (12.01) 54.61 (6.97) 2.80 011 583
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Figure 2

Adaptive Levels at Time 1 and Time 2 for the VABS-II Socialization Domain
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Figure 4

Descriptive Categories at Time 1 and Time 2 for the SRS-2
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