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The rising prevalence of autism has created a pressing 
need for effective programs that address learning goals for 
autistic students attending public school programs.1 
Responding to this demand, researchers have designed 
comprehensive programs to promote autistic children’s 
development and learning. As these comprehensive pro-
grams move out of their efficacy testing phases and into 
adoption by service providers in the community, they are 
only as good as their implementation. One of the primary 
community contexts in which children with autism spend 
significant time is public schools (Lord et  al., 2021). To 
date, there have been few examinations of variables that 
are associated with implementation of a comprehensive 
program in a public school context. The purpose of the 
current study is to employ a frequently used conceptual 
model of implementation, the framework (EPIS; Aarons 
et al., 2011), in the examination of factors associated with 

the implementation of a public school-based comprehen-
sive program for autistic students.

The prevalence of autism has accelerated over the past 
three decades, with the prevalence in the United States, 
reported by the Center on Disease Control and Intervention 
(Maenner et  al., 2021) being one in 44 elementary  
school-aged children. The defining impairments of autism, 
social, communication and restrictive/repetitive behavior 
(American Psychiatric Association, 2013), create lifelong 
challenges for many individuals with autism. Primary 
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Abstract
The purpose of this study was to examine influences on the implementation of a school-based comprehensive program 
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efforts and funding have been directed toward establishing 
practices and programs that are efficacious and generate 
positive effects for children and youth with autism. Two 
general classes of interventions exist—focused interven-
tion practices and comprehensive programs (Odom et al., 
2010).

Focused intervention practices address targeted, indi-
vidual goals for autistic children (e.g. a prompting practice 
to promote a peer social communication goal). In a recent 
review of the autism intervention literature, Hume, 
Steinbrenner, et al. (2021) identified 28 focused interven-
tion practices that met their criteria for evidence-based 
practice (EBP). Comprehensive programs consist of spe-
cific focused intervention practices organized within a 
conceptual framework (Odom et al., 2014). Examples of 
comprehensive programs are the Early Start Denver Model 
(Rogers & Dawson, 2010), the LEAP model (Strain & 
Bovey, 2011), the Lovaas model, and other similar early 
intensive behavioral interventions (Lovaas, 1987).

As the number of children and youth with autism has 
increased markedly in public school settings (Office of 
Special Education Programs, 2020), there is a corollary 
need for comprehensive programs to be employed in 
schools. There has been a long history of comprehensive 
programs employed in school contexts for preschool-aged 
children, with the LEAP model (Strain & Bovey, 2011) 
being a primary example of such research. For older autis-
tic children, the intervention research in school settings 
has tended to examine more the implementation of indi-
vidual evidence-based practices and teachers’ uses of those 
practices with fidelity (Hume, Steinbrenner et al., 2021). 
In the recent autism intervention literature, examinations 
of school-based comprehensive programs have begun to 
appear. For example, pivotal response treatment (PRT, 
Koegel & Koegel, 2019; Schreibman & Koegel, 2005) is a 
comprehensive program originally used in clinic and com-
munity contexts. Suhrheinrich et al. (2020) extended their 
implementation of PRT to kindergarten classrooms in pub-
lic schools, documenting the associations of contextual 
variables on implementation. In high-school programs, 
Hume, Odom, et al. (2021) examined the effectiveness of 
a comprehensive program for adolescents, finding effects 
on quality of the school program environment and autistic 
students’ goal attainment. Similarly, in elementary schools, 
Sam et al. (2021) tested the efficacy of a comprehensive 
program originally designed and evaluated by the National 
Professional Development Center on Autism Spectrum 
Disorders (NPDC, Odom et  al., 2013) and found an 
increase in school staff fidelity of EBPs and autistic stu-
dents’ goal attainment.

Examinations of implementation of comprehensive pro-
grams in public schools are unique in at least two ways. 
First, as Kainz and colleagues (2021) noted, the school con-
text is itself dynamic (e.g. staff turnover and varying sched-
ules) and complex (e.g. range of different implementers 

and autistic students having different learning goals). 
Second, comprehensive programs consist of a number of 
“moving parts” (e.g. multiple focused intervention prac-
tices, multiple implementers, etc.) that require an assess-
ment of implementation that extends beyond only 
measurement of fidelity of one or two focused intervention 
practices. Third, because they are situated in a community 
context and also operate within a more immediate school 
building context, factors that are distal from and proximal 
to the settings in which teachers and service providers 
employ a comprehensive program may well affect 
implementation.

In implementation science, formal models of imple-
mentation have proliferated over the last two decades 
(Albers et al., 2017). To examine factors affecting imple-
mentation of comprehensive programs in school-based 
contexts, the EPIS model developed by Aarons and col-
leagues (2011) provides a useful conceptual framework. 
The model consists of outer (distal) and inner (proximal) 
context factors, bridging factors, and innovation factors 
(i.e. specific features of the program or practice) that may 
affect the degree to which a program is implemented. 
Also, there are precedents for using the EPIS conceptual 
framework in examinations of implementation factors in 
school-based interventions (Suhrheinrich et  al., 2020), 
early intervention (Bustos et al., 2021), and community-
based mental health programs (Brookman-Frazee et  al., 
2020).

For school-based comprehensive programs, outer con-
text factors might include the urbanicity (e.g. urban and 
rural), which has been associated with autism program 
quality (Kraemer et al., 2020) and the socioeconomic status 
(SES) or by proxy the racial/ethnic demographic of stu-
dents in the school (i.e. better-resourced schools may be 
better able to support implementation). Internal contextual 
factors could include the leadership style within the school, 
with the principal being the titular leader in the schools. 
The multifactor leadership questionnaire (MLQ; Bass & 
Avolio, 1995) has been used to identify three leadership 
styles, with the transformational style expected to support 
implementation and the transactional and passive styles to 
be not or negatively associated with implementation 
(Kensbock & Boehm, 2016; Maier et  al., 2016). In  
addition, the quality of the overall autism program environ-
ment and specifically the quality of collaboration among 
professional team members could be inner environment 
constructs positively associated with implementation 
(Donaldson & Stahmer, 2014). Another inner context vari-
able previously discussed as having a positive association 
with implementation is practitioner attitude toward evi-
dence-based practices, as often measured by the Evidence-
based Practices Attitude Scale (EBPAS; Aarons et al., 2012; 
Locke et  al., 2019). Last, coaching by project staff for 
teachers or other practitioners is often seen as an important 
construct significantly associated with implementation 
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(Suhrheinrich, 2011). The adequacy of coaching provided 
may be associated with the degree to which implementa-
tion occurred (i.e. adequate coaching positively associated 
with implementation and inadequate coaching negatively 
associated with implementation).

The current study was conducted as part of a larger clus-
ter randomized controlled trial (CRCT) that examined the 
efficacy of the comprehensive program developed by the 
NPDC, previously noted, and delivered in elementary 
schools in a southeastern part of the United States (Sam 
et  al., 2021). Sixty elementary schools were randomly 
assigned on a 2:1 ratio to the NPDC (i.e. actually only 39 
schools in this condition with one dropping out) or services 
as usual condition (SAU). Only the schools implementing 
the NPDC program are included in this study. A key feature 
of the NPDC program is the formation of an implementa-
tion team (i.e. called the autism team or A-team) before the 
school year begins. Members of the A-team were special 
and general education teachers, speech-language patholo-
gists, school psychologist, other related service providers, 
and a member of the school administrative team (i.e. often 
an assistant principal). Other features of the NPDC pro-
gram included initial training for the A-team before the 
school year, assessment of the autism program environ-
ment and development of an action plan for improving 
school quality, identification of autistic students’ learning 
goals, linking specific EBPs to identified learning goals, 
monitoring progress and weekly coaching on use of EBPs 
with performance-based feedback on teacher fidelity (i.e. 
as measured by the percentage of steps completed correctly 
on EBP fidelity checklists). The program was implemented 
in inclusive and special education classrooms in the schools 
and involved autistic students across grade levels. A 
detailed description of the NPDC program and efficacy 
study may be found in Sam et al. (2021).

The aim of the current study was to examine variables 
associated with implementation of the NPDC program in 
elementary schools. The research questions were: (1) Are 
there outer context variables associated with implementa-
tion of the NPDC programs? We predicted that there would 
be a positive association between variables reflecting soci-
oeconomic resources in the community and implementa-
tion. Based on previous research, also we anticipated a 
positive correlation between urbanity and implementation. 
(2) Are there inner context variables associated with imple-
mentation of the NPDC program? We predicted that lead-
ership style (i.e. positive association for transformative, 
neutral or negative for transactional and passive), autism 
program environment quality and the specific domain of 
team collaboration (i.e. positive association), and teacher 
attitude toward EBPs (i.e. positive correlation). (3) Is there 
an association between the adequacy of coaching, as an 
innovation variable, and implementation? We predicted a 
significant association between adequacy of coaching and 
implementation.

Methods

Setting and community participation

As noted, the current study included the 39 publicly 
funded, community-based elementary schools in the 
NPDC program intervention condition from the study of 
Sam et  al. (2021). These schools were purposively 
recruited to represent the demographics of the state in 
which it occurred and the diverse demographics of the stu-
dents and families. Before random assignment in the 
CRCT, superintendents or district supervisors were first 
contacted and indicated their agreement to participate. 
They then referred the research staff on to principals, who 
communicated with their teachers and then agreed for their 
school to participate. The study was first approved by the 
Human Subjects Committee at the host university, and 
informed consent was obtained from all school personnel 
and for all autistic student participation (via parent consent 
and student assent).

The schools were located in a southeastern state in the 
United States with representation from urban (n = 16), sub-
urban (n = 12), and rural (n = 11) locales. An inclusion cri-
terion was that schools provided special education services 
for children in both separate special education settings and 
inclusive general education settings. On average, 44% of 
schools’ total student population was identified as white 
(i.e. 56% from various racial and/or ethnic groups), and 
55% of students qualified for free and reduced lunch 
(FARL). The majority of schools (71.8%) were identified 
as Title One schools.

As this study took place in a single state, investigators 
employed the Generalizability Index to determine the 
extent to which findings from the current study could be 
generalized to other schools in the United States (Tipton & 
Miller, 2016). The Generalizability Index assesses the 
degree to which the sample is representative of a popula-
tion (Tipton, 2014). It produces scores which range from 0 
to 1 with scores between 1.0 and 90 representing very high 
generalizability, 0.90 and 0.80 as high generalizability, 0.80 
and 0.50 as medium generalizability, and scores below 0.50 
as low generalizability. The schools in the current study 
were very highly representative of other schools in the 
United States with a Generalizability Index score of 0.92.

Participants

School personnel participants were the 369 members iden-
tified as members of the A-team. There was an average of 
9.4 members per A-team. The majority of A-team mem-
bers were white, non-Hispanic, and women (see Table 1). 
In the NPDC program study condition from the study of 
Sam et al. (2021), 344 autistic children participated. The 
demographics for those children and their families appear 
in Table 2. Demographics for the entire sample were 
reported in Sam et al. (2021).



706	 Autism 26(3)

Implementation variable

Given that an index approach is somewhat unique in 
autism intervention research, a short rationale is provided 
here. Comprehensive programs that are applied school-
wide are like complex social interventions from other dis-
ciplines (Kainz et al., 2021) in that they consist of multiple 
dimensions. The implementation index (IIdx) approach 
was designed to assess those multiple dimensions. Based 
on Cordray’s (Cordray et  al., 2013; Nelson et  al., 2010) 
conceptualization of implementation of educational inter-
ventions in school context, the IIdx assesses (1) the inter-
vention delivered to the school personnel (e.g. training and 
coaching); (2) the intervention that the school personnel 
deliver to the student; and (3) the intervention received by 
the individual students. Reflecting this conceptualization, 
the current IIdx included information at the school (e.g. 
training and coaching provided), staff (e.g. fidelity and 
teaming), and student (e.g. planning and dosage) levels. In 
a previous study, Steinbrenner et al. (2020) designed and 
employed an index like this for a comprehensive program 
for autistic adolescents in high schools, and Hume, Odom, 

et al. (2021) found that it discriminated between schools 
employing the intervention programs and schools under 
the SAU condition.

For the current study, the IIdx consists of six core fea-
tures of the NPDC program: (1) A team formation; (2) par-
ticipation on the A-team; (3) professional development for 
the A team; (4) program quality activities; (5) goal attain-
ment scaling (GAS) goal development; and (6) EBPs (see 
Sam et al., 2021 for more detailed information). Each item 
was scored on a 3-point rating scale with 1 as incomplete, 
2 as partially complete, and 3 as complete. Research staff 
collected records and information needed to complete the 
scale across the entire year. Examples of data are consent 
forms, attendance at training academies, and completion 
of GAS. The specific data sources may be found on the 
IIdx form itself, located in the Supplementary Materials. In 
the spring of the year, the research team assembled the 
data, and the research project director used the data to 
score a rating for each item (see Sam et al., 2021 for addi-
tional details). The internal consistency reliability of the 
scale, as measured by Cronbach’s alpha, was 0.88. To 

Table 1.  A-team demographics.

Total

  N %

Race and ethnicity
  American Indian/Alaska native 2 0.50
  Asian 4 1.1
  Black 55 14.9
  Hispanic 8 2.2
  Multiracial 2 0.50
  Other 1 0.30
  White 305 82.7
Gender
  Male 19 5.1
  Female 350 94.9
Education
  High-school diploma 2 0.5
  Associates degree 4 1.1
  Bachelor’s degree 162 43.9
  Master’s degree 190 51.5
  Above Master’s degree 11 3.0
Role
  Special education teacher 142 38.5
  General education teacher 147 39.8
  Paraprofessional 6 1.6
  Speech-language pathologist 35 9.5
  Occupational therapist 7 1.9
  Counselor 2 0.5
  Psychologist 6 1.6
  Administrator 17 4.6
  District/building specialist 1 0.5
  Other 5 1.4

Table 2.  Child and family demographics.

NPDC

N %

Child race and ethnicitya

  Asian 21 6.1
  Black 89 25.9
  Hispanicb 56 16.3
  Multiracial 22 6.4
  Other 6 1.7
  White 150 43.6
Child gender
  Male 266 77.3
  Female 78 22.7
Child grade
  Kindergarten 53 15.4
  1st 59 17.2
  2nd 69 20.1
  3rd 53 15.4
  4th 53 15.4
  5th 55 16.0
  Other 2 0.6

  M SD

Child age   8.40   1.83
Estimate of annual household incomec 58,533 24,558
Nonverbal IQ 78.91 24.89
Adaptive behavior ABC 68.72 17.40
Social communication questionnaire lifetime 20.97   7.03

aNo report of race/ethnicity for one student.
bSelf identified as White/Hispanic.
cAnnual household income estimated from families address and census 
information because of degree of missing data from parent self-report.
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assess discriminant validity, Sam et al. (2021) completed 
the IIdx rating on 20 elementary schools that served as the 
SAU comparison in the CRCT. They found significantly 
higher IIdx ratings for schools under the NPDC program 
condition as compared with school under the SAU 
condition.

Predictor variables

As noted, in the EPIS model, Aarons and colleagues (2011) 
identified critical implementation influences that occur in 
the outer and inner contexts as well as innovation prac-
tices. In the efficacy study described in Sam et al. (2021), 
variables that reflected some of these implementation 
influences were collected, which allowed an examination 
of their association with implementation of the NPDC 
program.

EPIS variables (outer context).  The outer context variables 
describe the community setting demographics, the racial 
diversity of the school student body, the socioeconomic 
demographics of the community, and relatedly the state’s 
classification of the school as a Title 1 school (or not). 
These data were collected at the beginning of the academic 
year. The community in which the school resided was clas-
sified as urban or rural (as defined by the National Center 
on Educational Statistics, https://nces.ed.gov/programs/
maped/LocaleLookup/). The racial/ethnic diversity of the 
school was defined as the percentage of the study body 
identified as white, which by inference indicates the per-
centage of students from diverse (nonwhite or Hispanic) 
racial/ethnic groups. The data sources did not provide a 
further breakdown of race/ethnicity demographics at the 
school level. However, the number of autistic students in 
specific ethnic groups in this implementation study is 
reported in Table 2. The percentage of children qualifying 
for FARL reflected the socioeconomic status of families 
from the community that was the catchment area for the 
school. State criteria for qualification for FARL were 
based on federal eligibility guidelines for the year the 
school participated in the study (see https://www.fns.usda.
gov/cn/income-eligibility-guidelines). Similarly, the state 
designated schools as Title 1 based on the student socio-
economic and achievement factors, which provides the 
schools with additional resources (than non-Title 1 
schools) for the educational mission for all students.

EPIS variables (inner context).  To explore the inner context 
of the EPIS model, variables related to school leadership, 
A-team staff attitudes toward EBPs, and program quality 
were used. Leadership was measured using the MLQ (Bass 
& Avolio, 1995). The MLQ assesses behaviors representa-
tive of key leadership and effectiveness behaviors. It 
includes 45 items rated on a 5-point scale indicating the 
frequency of specific leader behaviors. The MLQ has 

demonstrated high internal consistency in the normative 
sample (α’s = 0.63–0.92; Bass & Avolio, 1995) and imple-
mentation studies (α’s = 0.68–0.96; Stadnick et al., 2019) 
of EBPs in elementary schools for students with autism. In 
the current sample, the MLQ demonstrated high internal 
consistency (Cronbach’s alphas = 0.88–0.93). The MLQ 
generates three leadership styles: (1) transformational 
(characterized as charismatic and intellectually stimulat-
ing); (2) transactional (characterized as individualized 
consideration and contingent reward); and (3) passive 
(characterized as laissez-faire and reactive). Members of 
the A-team completed the MLQ (N = 358) on the school 
principal, who is the traditional educational leader at the 
school building level, in the spring semester of the aca-
demic year. Because individual A team members are nested 
within schools, the MLQ scores were averaged across 
respondents, generating one profile for each school.

To assess A-team members’ attitudes about EBPs, 
A-team members completed the EBPAS (Aarons et  al., 
2012) in the fall of the academic year. The EBPAS is a 
15-item scale, with the items having a 0–4 rating Likert-
type form. It provides a total score and scores for four sub-
scales, with both having strong psychometric evidence. 
The EBPAS has been used previously to examine the asso-
ciation of teacher attitude and use of interventions for 
autistic children (e.g. Suhrheinrich et  al., 2020). For the 
purposes of this study, the total score was used.

It was possible that implementation might be related to 
the existing quality of the schools before the implementa-
tion began (e.g. high-quality schools might be higher 
implementers than low-quality schools). For this study, 
quality was defined as the degree to which school program 
features and service meet the learning needs and character-
istics of autistic students. To examine program quality at 
the beginning of the year, research staff used the preschool/
elementary version of the autism program environment 
rating scale (APERS-PE) (Odom et  al., 2018). The 
APERS-PE is a 59-item rating scale organized into 10 
domains (learning environment, positive learning climate, 
assessment and IEP development, curriculum and instruc-
tion, communication, social competence, personal inde-
pendence, family involvement, and teaming). Items are 
scored on a 5-point Likert-type rating continuum with a 
“1” rating indicating poor quality, a “3” rating indicating 
acceptable quality, and a “5” item indicating excellent 
quality. Raters complete the scale after observing in 
classes, interviewing key informants (e.g. teachers, par-
ents, and A-team members), and reviewing documents. 
The APERS-PE was collected in both separate special 
education and inclusive settings at each school by research 
staff, and a weighted total APERS-PE score was calculated 
(see Sam et al., 2021). In previous research, Odom et al. 
(2018) found high levels of internal consistency, adequate 
interrater agreement, and evidence of construct validity 
(i.e. from exploratory and confirmatory factor analyses) 

https://nces.ed.gov/programs/maped/LocaleLookup/
https://nces.ed.gov/programs/maped/LocaleLookup/
https://www.fns.usda.gov/cn/income-eligibility-guidelines
https://www.fns.usda.gov/cn/income-eligibility-guidelines
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for the APERS. Similar internal consistency (a = 0.93 and 
0.96 for special education and inclusive setting) and high 
interrater agreement from 20% of the classes (intraclass 
correlation coefficient (ICCs) = 0.97 and 0.98 for special 
education and inclusive classes) for the current study were 
previously reported in Sam et al. (2021).

The APERS total score was the metric employed for the 
school quality variable, with a prediction of a positive 
association with implementation. Also, the APERS has a 
domain identified as teaming, which reflected general col-
laboration among school personnel providing services to 
autistic students, and it was possible that schools with pre-
existing high-quality teaming and collaboration among 
staff could have been better implementers, which was the 
prediction for this study.

Innovation.  Implementation science indicates that coach-
ing is a key influence on program implementation (Walu-
nas et al., 2021). The adequacy of coaching was used as an 
indicator of the innovation feature of the EPIS model. For 
the NPDC program, coaches were to spend 6 hours/week 
at each intervention school and followed the NPDC pro-
fessional development program for coaching (see Sam 
et al., 2021). Coaching consisted of a preobservation meet-
ing, observations, and postobservation debriefs (see 
Kucharczyk et al., 2012). Thirteen professionals with pre-
vious experience in schools were recruited to be coaches, 
trained to deliver the coaching feature of the program, and 
supervised by the project director and a second coaching 
supervisor. Despite initial training, the two supervisors 
determined that inadequate coaching was occurring for 
four of the coaches who were responsible for nine schools. 
The inadequacies in coaching were defined by failing to 
follow coaching protocol, inadequate coaching plans and 
engaging in interactions that resulted in complaints from 
teachers about professional behavior. This resulted in ter-
mination for one staff member, retraining other staff mem-
bers, and surveillance with direct feedback for the staff 
members that remained. Given the importance of coach-
ing, this disruption could have affected the overall imple-
mentation of the NPDC program. A dichotomous variable 
(0–1 coding) was established as a school that had adequate 
(0) or not-adequate coaching (1) support across the year. 
As such, we predicted a negative association between dis-
ruption in coaching and implementation (i.e. because of 
this reverse scoring, it also inferred a positive association 
of adequate coaching and implementation).

Data analysis

Descriptive statistics were used to examine the distribution 
of the IIdx items and domains across the NPDC schools. 
Bivariate correlations were first examined among the IIdx, 
and predictor variables as just defined. In that associations 
were predicted to occur in a specific direction (i.e. positive 

or negative), one-tailed tests were used with an alpha of 
p < 0.05. In a subsequent table, the predicted direction of 
the analysis is noted. It is important to note that measures 
completed by individual respondents in the school (e.g. 
EBPASs, MLQ) were aggregated (i.e. nested) at the school 
level to create comparability with other school-level vari-
ables (i.e. APERS-PE and IIdx). Significant predictors of 
IIdx scores from the bivariate correlation analysis were 
then selected for a final multiple regression analysis.

Results

Implementation index

The mean IIdx rating for the NPDC classes was 2.50, with 
a range of 2.09–2.91 across schools. However, the IIdx 
provides more detailed information about the specific fea-
tures of implementation that were relatively strong or a 
challenge, which is found on the profile in Figure 1. The 
mean ratings (with one standard deviations range) indi-
cated that the relatively strong features of implementation 
were the A-team, preparation of the A-team, program qual-
ity, and using EBPs. Professional development and meas-
urement of student outcomes were the lower scoring 
domains. Disaggregating the scores into the percentage of 
schools that received ratings on individual items allows a 
closer examination of program features that were rela-
tively strong and those that were more limited in imple-
mentation (see Table 3). For example, for 17 or the 22 
implementation items (i.e. bolded in the table), over 80% 
of the schools were rated either two or three levels of 
implementation. Features of implementation that were low 
(i.e. more than 20% of school scored a “1”) were involve-
ment of related services professionals on the A-team,  
completing autism-focused intervention materials and 
resources modules (AFIRMs, Sam et  al., 2020; https://
afirm.fpg.unc.edu/), and goal writing. Notably, a high per-
centage of schools’ staff did not collect sufficient data to 
establish baseline performance on the GAS, but con-
versely, when research staff checked the accuracy of the 
GAS rating by observing and completing the GAS inde-
pendently, the levels of agreement were high.

Bivariate correlation

Pearson product moment correlations were computed 
among the total IIdx rating and predictor variables. The 
predictor variables for were including the outer context 
were percentage of White students at schools, percentage 
of students qualifying for FARL, and urbanicity. For the 
inner context, the variables were leadership types (i.e. 
transformational, transactional, and passive leadership), 
attitudes about use of EBPs (EBPAS), and school program 
quality (APERS-PE total mean rating and teaming 
domain), The adequacy of coaching was the single 

https://afirm.fpg.unc.edu/
https://afirm.fpg.unc.edu/
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innovation (see Table 4 for the correlation matrix). A “+” 
or “−” indicator signaled the anticipated direction of the 
correlation, with the anticipated hypothesized directions 
for the correlation noted in previous sections, which 
allowed us to conduct a one-tailed test of significance. The 
IIdx was significantly correlated with transformational 
leadership (r = 0.28, p = 0.04, R2 = 0.078), Coaching 
(r = −0.29, p = 0.04, R2 = 0.084), and percentage White stu-
dents at the school (r = 0.31, p = 0.03, R2 = 0.096). See 
Table 4 for the full correlation matrix. In addition, varia-
bles designed to assess similar constructs, such as leader-
ship profiles, teacher beliefs, classroom quality, and 
community demographics often correlated with one 
another if not necessarily the IIdx. For example, the vari-
ables that were indicators of socioeconomic status of the 
community in which the schools were located (i.e. FARL, 
Title 1 schools) as well as percentage of white students in 
the school.

Multiple regression

To understand the influences associated with implementa-
tion and suggested by the EPIS framework, a multiple 
regression analysis was conducted. Because this was a 
relatively small sample and power was an issue, we 
selected the three predictors that were significantly associ-
ated with the IIdx (i.e. transformational leadership, per-
centage of white students within a school, and coaching) 
rather than loading all predictor variables into the regres-
sion model. Overall, the regression analysis was signifi-
cant, F (3, 35) = 3.66, p = 0.021. Together these predictors 
accounted for 17.4% of the variance in implementation. 

This percentage of variance was greater than for any of the 
single variable in isolation. Table 5 includes the coefficient 
parameters from the model.

Discussion

Following the conceptual framework suggested by the 
EPIS model, this study examined a variety of variables 
associated with the implementation of the NPCD program 
for elementary-aged students with autism. The first 
research question asked if there were variables from the 
outer context associated with implementation. The single 
outer context variable associated significantly with imple-
mentation was the percentage of white students enrolled in 
the elementary schools. That is, implementation was more 
successfully accomplished in schools that had higher pro-
portions of white students as compared with schools hav-
ing a relatively higher proportion of students who were 
nonwhite. This variable may also be a proxy for a larger 
variable related to socioeconomic status of the community 
in that percentage of white students was significantly neg-
atively correlated with FARL and Title 1 school classifica-
tion. Outside of the autism literature, others have discussed 
the association between community socioeconomic status 
and resources available to schools (Hanson et  al., 2011; 
Sirin, 2005). Alternatively, schools with a higher percent-
age of white students may have had greater pressure from 
the community (e.g. parents) to employ innovative ser-
vices for children with autism. It is also possible that if 
implementation of a comprehensive program is a barome-
ter, this could be an indirect reflection of inequities in ser-
vices that might exist for students who have been 

Figure 1.  Mean rating with one standard deviation range for IIdx profile and total ratings.



710	 Autism 26(3)

T
ab

le
 3

. 
Fr

eq
ue

nc
y 

of
 s

ch
oo

ls
 (

pe
rc

en
ta

ge
 o

f s
ch

oo
ls

) 
fo

r 
ea

ch
 im

pl
em

en
ta

tio
n 

in
de

x 
ra

tin
g.

Im
pl

em
en

ta
tio

n 
in

de
x 

ite
m

1
2

3

 1
.	

In
cl

ud
ed

 p
ro

gr
am

 t
ea

ch
er

 r
ep

re
se

nt
at

iv
es

 o
f s

tu
dy

 s
tu

de
nt

s 
w

it
h 

A
S

D
1 

(2
.6

)
8 

(2
0.

5)
30

 (
76

.0
)

 2
.	

In
cl

ud
ed

 a
t 

le
as

t 
on

e 
ad

m
in

is
tr

at
or

 o
r 

re
pr

es
en

ta
ti

ve
 fr

om
 s

ch
oo

l
2 

(5
.1

)
0 

(0
)

37
 (

94
.9

)
 3

.	
In

cl
ud

ed
 r

el
ev

an
t 

re
la

te
d 

se
rv

ic
e 

pr
of

es
si

on
al

s 
fo

r 
st

ud
y 

st
ud

en
ts

8 
(2

0.
5)

2 
(5

.1
)

29
 (

74
.4

)
 4

.	
%

 o
f A

-t
ea

m
 m

em
be

rs
 a

tt
en

di
ng

 t
ea

m
 m

ee
ti

ng
s 

du
ri

ng
 t

he
 y

ea
r

6 
(1

5.
4)

11
 (

28
.2

)
22

 (
56

.4
)

 5
.	

A
-t

ea
m

 m
et

 a
t 

le
as

t 
4 

ti
m

es
 d

ur
in

g 
th

e 
sc

ho
ol

 y
ea

r
0 

(0
)

1 
(2

.6
)

38
 (

97
.4

)
 6

.	
%

 o
f A

-t
ea

m
 a

tt
en

di
ng

 t
ra

in
in

g 
ac

ad
em

y
7 

(1
7.

9)
9 

(2
3.

1)
23

 (
59

.0
)

 7
.	

%
 A

-t
ea

m
 m

em
be

rs
 c

om
pl

et
ed

 4
 o

nl
in

e 
se

ss
io

ns
 o

n 
A

S
D

7 
(1

7.
9)

8 
(2

0.
5)

24
 (

61
.5

)
 8

.	
%

 o
f s

ta
ff 

re
sp

on
si

bl
e 

fo
r 

w
ri

tin
g 

st
ud

y 
st

ud
en

t 
go

al
s 

at
te

nd
in

g 
G

A
S 

tr
ai

ni
ng

/c
oa

ch
in

g
23

 (
59

.0
)

7 
(1

7.
9)

9 
(2

3.
1)

 9
.	

A
-t

ea
m

 m
em

be
rs

 c
om

pl
et

e 
at

 le
as

t 
on

e 
A

FI
R

M
 w

eb
-b

as
ed

 E
BP

 t
ra

in
in

g
20

 (
51

.3
)

6 
(1

5.
4)

13
 (

33
.3

)
10

.	
P

re
-A

P
E

R
S

/d
eb

ri
ef

 c
om

pl
et

ed
 w

it
hi

n 
10

 w
ee

ks
 o

f s
ta

rt
 o

f s
ch

oo
l y

ea
r

3 
(7

.7
)

2 
(5

.1
)

34
 (

87
.2

)
11

.	
S

IA
P

 d
ev

el
op

ed
 in

 2
 n

ee
ds

 a
re

as
 b

as
ed

 o
n 

A
P

E
R

S
 r

es
ul

ts
0 

(0
)

3 
(7

.7
)

36
 (

92
.3

)
12

.	
%

 o
f S

IA
P

 a
ct

iv
it

ie
s 

co
m

pl
et

ed
6 

(1
5.

4)
8 

(2
0.

5)
25

 (
64

.1
)

13
.	

P
os

t-
A

P
E

R
S

 c
om

pl
et

ed
 w

it
hi

n 
8 

w
ee

ks
 o

f e
nd

 o
f s

ch
oo

l y
ea

r
0 

(0
)

0 
(0

)
10

0 
(3

9)
14

.	
S

tu
de

nt
 t

ea
m

 (
pr

im
ar

y 
te

ac
he

r(
s)

, r
es

ea
rc

h 
st

af
f)

 id
en

ti
fie

d 
th

re
e 

pr
io

ri
ty

 I
E

P
 g

oa
ls

 a
cr

os
s 

ea
ch

 s
tu

de
nt

’s
 

ne
ed

 a
re

as
 (

e.
g.

 a
ca

de
m

ic
, b

eh
av

io
r,

 s
oc

ia
l, 

an
d 

co
m

m
un

ic
at

io
n)

0 
(0

)
24

 (
61

.5
)

15
 (

38
.5

)

15
.	

St
ud

en
t 

te
am

 w
ro

te
 p

ri
or

ity
 g

oa
ls

 (
si

ng
le

 t
ar

ge
t)

 in
 m

ea
su

ra
bl

e 
an

d 
ob

se
rv

ab
le

 m
an

ne
r

11
 (

28
.2

)
14

 (
35

.9
)

14
 (

35
.9

)
16

.	
S

tu
de

nt
 t

ea
m

 s
ca

le
d 

pr
io

ri
ty

 g
oa

ls
 u

si
ng

 P
E

T
-G

oa
l A

tt
ai

nm
en

t 
S

ca
lin

g 
fo

llo
w

in
g 

cr
it

er
ia

4 
(1

0.
3)

14
 (

35
.9

)
24

 (
53

.8
)

17
.	

St
ud

en
t 

te
am

 s
ca

le
d 

pr
io

ri
ty

 g
oa

ls
 b

as
ed

 o
n 

st
ab

le
 b

as
el

in
e 

da
ta

 (
tr

en
d 

w
ith

 3
 d

at
a 

po
in

ts
)

35
 (

89
.7

)
3 

(7
.7

)
1 

(2
.6

)
18

.	
T

ea
ch

er
 G

A
S

 r
at

in
gs

 fo
un

d 
to

 b
e 

co
ns

is
te

nt
 w

it
h 

ob
se

rv
at

io
na

l c
he

ck
s 

of
 2

0%
 o

f g
oa

ls
2 

(5
.1

)
5 

(1
2.

8)
32

 (
82

.1
)

19
.	

S
tu

de
nt

 t
ea

m
 id

en
ti

fie
d 

E
B

P
s 

to
 a

dd
re

ss
 s

tu
de

nt
 g

oa
ls

 (
at

 le
as

t 
on

e 
E

B
P

 p
er

 g
oa

l)
 a

t 
th

e 
be

gi
nn

in
g 

of
 t

he
 

sc
ho

ol
 y

ea
r

0 
(0

)
1 

(2
.6

)
35

 (
97

.4
)

20
.	

N
P

D
C

 c
oa

ch
 s

pe
nd

s 
an

 a
ve

ra
ge

 o
f 6

 h
ou

rs
/w

ee
k 

at
 e

ac
h 

in
te

rv
en

ti
on

 s
ch

oo
l w

he
n 

sc
ho

ol
 is

 in
 s

es
si

on
 (

no
t 

as
se

ss
m

en
t 

ti
m

es
)

0 
(0

)
12

 (
30

.8
)

27
 (

69
.2

)

21
.	

C
oa

ch
 c

om
m

un
ic

at
es

 (
m

ai
nt

ai
ns

 c
on

ta
ct

) 
ev

er
y 

w
ee

k 
w

it
h 

ea
ch

 s
tu

de
nt

 t
ea

m
 t

o 
ad

dr
es

s 
ne

ed
s 

du
ri

ng
 

co
ac

hi
ng

 a
nd

 in
te

rv
en

ti
on

 t
im

e 
(n

ot
 a

ss
es

sm
en

t 
ti

m
es

)
4 

(1
0.

3)
3 

(7
.7

)
32

 (
82

.1
)

22
.	

C
oa

ch
 a

nd
 t

ea
m

 a
ss

es
se

d 
E

B
P

 fi
de

lit
y 

of
 im

pl
em

en
ta

ti
on

7 
(1

7.
9)

7 
(1

7.
9)

25
 (

64
.1

)

A
FI

R
M

: a
ut

is
m

-f
oc

us
ed

 in
te

rv
en

tio
n 

m
at

er
ia

ls
 a

nd
 r

es
ou

rc
es

 m
od

ul
e;

 A
PE

R
S:

 a
ut

is
m

 p
ro

gr
am

 e
nv

ir
on

m
en

t 
ra

tin
g 

sc
al

e;
 A

SD
: a

ut
is

m
 s

pe
ct

ru
m

 d
is

or
de

r;
 E

BP
: e

vi
de

nc
e-

ba
se

d 
pr

ac
tic

e;
 G

A
S:

 g
oa

l 
at

ta
in

m
en

t 
sc

al
in

g;
 IE

P:
 In

di
vi

du
al

iz
ed

 E
du

ca
tio

n 
Pl

an
; N

PD
C

: N
at

io
na

l P
ro

fe
ss

io
na

l D
ev

el
op

m
en

t 
C

en
te

r;
 S

IA
P:

 s
ch

oo
l i

m
pr

ov
em

en
t 

ac
tio

n 
pl

an
. B

ol
d 

in
di

ca
te

s 
ite

m
s 

fo
r 

w
hi

ch
 o

ve
r 

80
%

 o
f s

ch
oo

l s
co

re
d 

2 
or

 3
 r

at
in

g.



Odom et al.	 711

historically marginalized. This issue should certainly be 
addressed in future work.

The second research question was related to inner con-
text factors. Inner context variables assessed in this study 
were leadership style, teacher attitude and beliefs about 
EBPs, and autism program quality. The single inner con-
text variable significantly associated with the IIdx was 
transformational leadership style. This finding is consist-
ent with other studies that have found leadership to be a 
primary influence on implementation (Melgarejo et  al., 
2020; Stadnick et  al., 2019; Stahmer et  al., 2019; 
Suhrheinrich et al., 2020). Notably, the type of leadership 
is the key factor. Authors of the MLQ (Bass & Avolio, 
1995) characterize transformational leadership as “a pro-
cess (that) .  .  . changes their associates’ awareness of what 
is important” and “seeks to optimize individual, group, and 
organizational development .  .  . not just to achieve perfor-
mance at expectations” (p. 103). These qualities are quite 
consistent with the dimension of leadership that Aarons 
et  al. (2014) identified as facilitative of implementation. 
Transactional leadership, while focusing on clear expecta-
tions and contingent rewards, lack the inspirational quali-
ties of transformational leadership. In addition, passive/
avoidant leadership “does not respond to situations or 
problems systematically” and “avoids specifying agree-
ment, clarifying expectations, and providing goals and 
standards” (p. 105). As noted, the previous literature sug-
gested that both of these styles of leadership are either neu-
trally or negatively associated with implementation 
(Kensbock & Boehm, 2016; Maier et  al., 2016). The 
results of this study are consistent with these previous 
findings.

The other inner context variables were not associated 
with the IIdx. Previous literature and program developers 
have suggested that teachers’ attitudes and beliefs about 
EBPs are associated with implementation (Drahota et al., 
2012; Locke et al., 2019; Suhrheinrich et al., 2021). This 
association was not found in the current study, which does 
not mean that the relationship is not important or does not 
exist in other contexts. It is possible that the teacher belief-
implementation relationship could be affected by other 
variables. In the current study, the EBPAS data were aggre-
gated across members of the A-team to account for nesting 
within schools. Previous studies had analyzed data at the 
individual respondent level, and this methodological dif-
ference may have affected the results. Attitudes and beliefs 
are complex variables in the implementation equation and 
certainly deserve further focused study.

The third question addressed the association between 
coaching and implementation. Coaching has been seen as 
a primary variable affecting implementation (Suhrheinrich, 
2011), but there has been little discussion in the education 
implementation literature about variation in the delivery of 
coaching. In the current study, a subset of coaches on this 
research project “under-performed” to the extent that an 
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administrative decision was made to take corrective 
actions and this classification of inadequacy was associ-
ated negatively with implementation. The implication of 
the negative association of inadequate coaching with the II 
is that a certain level of “adequate” coaching may be asso-
ciated with sufficient implementation. This was a seren-
dipitous finding that deserves further study. Other 
researchers in the field are increasingly recognizing the 
importance of the knowledge about EBPs competencies 
needed for technical assistance providers (Morin et  al., 
2021), competencies needed for personnel supporting 
implementation (Schultes et al., 2021), and training mod-
els for implementation teams (Damschroder et al., 2021).

It is important to note that in this study implementation 
was not perfect nor would one expect it to be. 
Comprehensive, school-based programs, such as the 
NPDC program, are similar to complex service programs 
seen in other disciplines (Kainz et  al., 2021; McGaghie, 
2011). Implementation consists of multiple features rather 
than a single implementation outcome such as a fidelity 
assessment of a single focused intervention practices. The 
advantage of the index approach used in this study is that 
it provides a summative metric of overall implementation 
and also displays the “peaks and valleys” of implementa-
tion components. The implementation profile indicated 
generally strong engagement (i.e. adoption) of the school 
personnel, which Proctor et  al. (2011) have noted as an 
important implementation feature. Also, there was a strong 
focus on program quality, which Odom et al. (2013) noted 
as a key feature of the NPDC program. The relatively less 
strong implementation features were delivery of profes-
sional development (i.e. A-team members attending train-
ing on goal attainment, completion of online trainings on 
autism and EBPs), and measurement of student outcomes 
(i.e. influenced mainly by the absence of teachers’ data 
collection during instruction). However, even with these 
“valleys,” in the Sam et al. (2021) report, teachers’ deliv-
ery of EBPs was relatively high (2.5/3.0).

In their systematic review, Moullin et al. (2019) noted 
that there have not been empirical examinations of the 
association of the EPIS model with implementation. In the 
current study, the EPIS model served as the conceptual 
framework for examining variables associated with the 
implementation of the NPDC program in community 

schools. Outer, inner, and innovations variables proposed 
in the EPIS model were associated with implementation. 
While this study did not empirically validate the EPIS 
model, it did demonstrate the model’s value as a heuristic 
process for examining variables related to influence on 
implementation.

The current study had several limitations. The first pri-
mary limitation is that there were only 39 schools in the 
sample, which limited the power to detect some correla-
tions that may have been significant if there have been 
more schools in the study. Second, all of the schools in the 
study were in one state, and although the context features 
of the schools as indicated by the Generalizability coeffi-
cient were representative of the larger population of 
schools in the United States. However, the Generalizer 
analysis does not assess state regulations or policies that 
are unique to this state and could affect external validity. 
Third, even when significant individual correlation coef-
ficients tended to be relatively small. This indicated that 
other variables account for variance in implementation. 
Fourth, in this study of implementation authors were 
somewhat limited by the variables collected in the larger 
CRCT. A direction for future research could be to conduct 
a more prospective study in which variables could be more 
directly aligned with or reflective of the EPIS or other 
implementation model selected to guide the study. In addi-
tion, the modest correlations could be attributed to the 
error variance associated with the IIdx. However, the index 
did have a high level of internal consistency and some evi-
dence of discriminative validity. Last, a large number of 
correlations were computed in this analysis, which could 
have led to, if it had been an experimental study, type 1 
errors. Generally, the high correlations among variables 
within the outer and inner context variable, respectively, 
and the absence of significant correlations across the two 
context variable classes (and the innovation variable) 
could provide some confidence that the findings were not 
spurious.

In conclusion, drawing practical implications and rec-
ommendations for future research from a correlational 
study is risky in that one is does not have causal evidence 
generated from experimental demonstrations of effects. 
Given that caveat, the findings from the current study rein-
force the messages that have come out of the 

Table 5.  Coefficients of regression model of implementation index.

Predictors Unstandardized 
coefficients

Standardized 
coefficients

t p 95% confidence 
interval for B

B Std. 
error

Beta Lower 
bound

Upper 
bound

(Constant) 2.09 0.20 10.50 <0.001 1.68 2.49
Transformational leadership 0.10 0.06 0.24 1.63 0.11 –0.03 0.23
% of white students at schools 0.003 0.001 0.30 2.00 0.05 0.00 0.01
Coaching –0.12 0.06 –0.27 –1.85 0.07 –0.25 0.01
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implementation science literature previously, but now as 
applied to school-based programs. First, the demographics 
of the community and students in a school may influence 
the success of implementation, possibly due to the availa-
bility of resources, although there could be other influen-
tial factors as well (e.g. school culture and parent 
advocacy). Second, leadership at the school level is impor-
tant, with transformational leadership styles appearing to 
be most influential for implementation. Third, adequate 
coaching is important. The assumption that assigning a 
coach to a school and expecting implementation to auto-
matically occur, without monitoring the quality of coach-
ing, may be faulty. These are all factors about which school 
leaders should be aware when implementing new pro-
grams for autistic students in school settings and also 
important directions for future research.
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Note

1.	 In this document, we will use a mixture of terminology when 
referring to autism and persons identified as autistic. A com-
mon form of description has been called “person-first,” in 
which the person (e.g. child) appears before the condition 
(e.g. autism), such as child with autism. Many autistic self-
advocates and advocacy groups now prefer an identify-first 
form, such as autistic child (Brown, 2011; Kenny et  al., 
2016). In addition, autistic advocates have spoken about the 
desirability of using the term “autism” rather than autism 
spectrum disorder (Brown, 2011). At the time of this writ-
ing, terminological issues have not been settled. To honor 
the advocates and professionals in the field, as well as other 
groups of individuals with disabilities who prefer the person-
first term, we will be mixing terminology throughout the 
manuscript, using both person-first and identity-first termi-
nology with the primary descriptor being autism or autistic.
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