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Abstract
Background

The increase in the number of autistic children being identified has led to increased demand on public schools to

provide high-quality services. Effectively scaling up evidence-based practice (EBP) use for autistic students is chal-

lenging, given the complicated organization of special education. Teachers have significant challenges implementing

autism EBP with fidelity. Factors such as implementation leadership and climate and attitudes toward EBP are linked

to successful EBP use and may vary at different levels of the education system. Examining mechanisms of successful

implementation is a critical step to support scale-up.

Method
In this observational study, conducted from September 2018 to March 2020, California school personnel (n= 2273)

at multiple levels of the system completed surveys related to implementation climate, leadership, and attitudes

toward EBP. Data were collected throughout California at the Special Education Local Plan Areas, County Office

of Education, and district and school levels from educators and administrators working in public schools supporting

autistic students. Multi-level modeling was conducted to characterize implementation readiness.

Results
Overall, implementation climate and leadership scores are low across levels with regional levels rated more posi-

tively than districts or schools. Attitudes toward EBP were moderate, with those working in schools having the

poorest ratings and specialists/trainers and related service providers (e.g., speech-language pathologists) having

the highest ratings.

Conclusions
Outcomes provide a unique opportunity to compare implementation factors across organizational levels with a

large, statewide sample. These data provide guidance for developing implementation interventions at multiple levels

of the education system to increase readiness for effective scale-up of autism EBP in schools. Personnel and leaders

at different organizational levels may need differentiated training targeting improved implementation climate and

leadership. Personnel within districts and schools may experience a particular benefit from leadership support

for EBP implementation.

Plain Language Summary: The increase in the number of autistic children being identified in schools is increasing. To

address this, schools are trying to do a better job of using high-quality practices based on research. However, teachers
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have had difficulty using research-based strategies for autistic students the way the manuals indicate they should be used.

This might be due to the complexity of the strategies or limited support from special education leadership and infrastruc-

ture. Research shows that leaders can be very important in helping teachers use effective strategies. Over 2200 school

personnel in California, including administrators, professional development providers, teachers, and paraprofessionals

completed surveys asking about how their leaders, schools, districts, and regions supported the use of research practices

for autistic students. Overall, limited support is provided in special education, with regional agencies providing more sup-

port than districts or schools. These data suggest that school and district leaders need training in how to support edu-

cators in using autism-specific strategies.
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Introduction
Currently, one in 44 children in the United States have
autism spectrum disorder (ASD; Maenner et al., 2021),
and the number of children with autism served by schools
has grown eight-fold, from 93,000 (0.4% of students) in
2000 to 803,029 (1.6% of students) in 2020 (Irwin et al.,
2021). Since the education system is the primary service
provider for autistic children (Brookman-Frazee et al.,
2009), this escalation has increased demand on public
schools to improve service quality by scaling up the use
of autism-specific evidence-based practices (EBPs).

Although schools are required to provide research-
supported intervention (ESSA, 2015; IDEA, 2004), imple-
mentation is difficult. Even when teachers are aware of
EBPs and are attempting to use them, they often have low
levels of fidelity, which is the degree to which an interven-
tion is implemented as intended (Suhrheinrich et al., 2007;
Suhrheinrich et al., 2013). This is troubling because research
indicates that stronger EBP fidelity leads to better child out-
comes (Durlak & DuPre, 2008; Zitter et al., 2021).

One factor that may impact EBP implementation in
schools is the structure of the special education system
and the limited capacity most state systems have for
scaling up EBPs (IDEA, 2004). There is some evidence
of differences in leader perceptions of culture and climate
between general and special education (Moore et al.,
2021). This may be because special education has a more
distributed leadership structure than general education
with less authority at the school site level and more at
the centralized district level. In California, 1,037 school
districts are divided into 132 regional consortiums for the
provision of special education (California Department of
Education, 2022a). These Special Education Local Plan
Areas (SELPAs) work with districts to meet student’s edu-
cational needs (Petek, 2019). Other states have similar
regional entities that provide supports for special education
(Moran & Sullivan, 2015). For example, Pennsylvania has
Intermediate Units (Joint State Government Commission,
1997), and New York has Boards of Cooperative
Educational Services ((https://www.boces.org/).

Special education decision-making about EBP use,
including training and supervision resources, requires
extensive collaboration between regional teams, school
staff, district leaders, classroom staff, and families.
Regional administrators often lead efforts to meet special
education requirements across multiple districts and
control provision of EBP training and coaching resources.
Additionally, County Offices of Education (COEs) may
provide special education programming for students with
complex needs or direct educational services for smaller
districts. District-level directors (e.g., special education
directors) are responsible for special education program-
ming, including curricula, staffing decisions, and resource
allocation within a district (Bray & Dickey, 2020).

Administrators at all levels have a strong influence on
the culture and climate related to EBP implementation
and resource allocation for scale-up (e.g., Durand et al.,
2016; Melgarejo et al., 2022; Rohrbach et al., 2005;
Williams et al., 2022). Districts and SELPAs may also
have specialists (e.g., autism coordinators, behavior specia-
lists) who provide support to educators. School principals
play an important leadership role at school sites and influ-
ence the culture and climate related to EBP implementation
(Stadnick et al., 2019; Williams et al., 2021). However,
most principals have limited training, knowledge, and con-
fidence in special education leadership (Crockett, 2002;
Sun & Xin, 2020). Although principals directly supervise
special educators, these educators often perceive special edu-
cation directors as the decision-makers for autism programs.
While strong school leadership is associated with better
implementation climate (Melgarejo et al., 2020), it is
unclear how principals directly impact EBP implementation.

Given these complexities, it is imperative to examine
how factors including implementation climate, leadership,
and provider characteristics affect successful EBP imple-
mentation in schools across organizational levels. While
scarce studies examine EBP implementation across levels
(Grol et al., 2007), leadership support plays a key role in
EBP implementation success (Fixsen et al., 2007; Odom
et al., 2020; Odom et al., 2022).
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One organizational factor that can determine the outcome
of implementation efforts is implementation climate or the
extent to which an innovation or EBP is expected, supported,
and rewarded (Weiner et al., 2011). Implementation climate
has been linked to increased EBP sustainment, decreased
staff burnout, and improved child outcomes (Ehrhart et al.,
2014; Locke et al., 2019; Lyon et al., 2018; Novins et al.,
2013). In fact, implementation climate predicts fidelity of
EBP in public school classrooms (Dingfelder & Mandell,
2011).

Another consideration is implementation leadership,
which refers to specific behaviors that demonstrate leader
support for EBP implementation and is linked to success
of EBP use (Aarons et al., 2014; Aarons et al., 2017a).
Furthermore, implementation leadership supports better
implementation climate (Aarons et al., 2015; Melgarejo
et al., 2020), which in turn is associated with higher EBP
fidelity in schools (Williams et al., 2022). Staff report
higher EBP competency and satisfaction when leaders
provide implementation support (Green et al., 2014).

Teachers, paraprofessionals, and related service profes-
sionals (RSPs) provide direct services to students. Their
education, experience, and attitudes can affect EBP use
(Suhrheinrich et al., 2007). For example, provider atti-
tudes, including openness to new EBPs, predict EBP use
(Aarons et al., 2011; Aarons, 2004; Reding et al., 2014).
Conversely, negative attitudes toward a practice can be a
barrier to adoption (Harn et al., 2013). Provider openness
to EBP and perceptions of EBP appeal are also linked to
EBP fidelity (Augustsson et al., 2015; Beidas et al., 2014).

This study aims to describe potential implementation
mechanisms (i.e., implementation climate, implementation
leadership, and attitudes toward EBP) across multiple
levels of a statewide education system, examining both
organization type and provider role. Understanding these
factors across levels will lead to recommendations to
improve EBP scale-up in the current educational context.

Method
This observational study describes implementation mechan-
isms (i.e., implementation climate and leadership and atti-
tudes toward EBP) across multiple levels of a statewide
education system, examining both organization type and
provider role. School personnel across California completed
a survey assessing implementation climate and implementa-
tion leadership in their organization and their attitudes
toward autism EBP.

Study Sample
Data were collected throughout California at the SELPA,
COE, and district and school levels from educators and
administrators working in public schools supporting autis-
tic students. Teachers, paraprofessionals, and other RSPs
(together referred to as direct service providers) had to be

working with at least one autistic student at the time of
the survey. Participants in an administrative or training
role needed to provide support (resources, training, or
decision-making about EBP use) to programs serving aut-
istic students.

Study Procedures
Recruitment

A cascade approach was used for recruitment beginning
with state SELPA directors. All 132 SELPA directors
received study information at a state directors’ meeting
and were asked to complete the surveys themselves and
then distribute to their staff, districts, and COEs using an
email template with a survey link. Directors nominated
program specialists and special education directors from
each district and county in their SELPA to participate
(mean districts per SELPA= 8; min= 1; max= 48).
Special education directors then distributed survey infor-
mation to all autism or behavior coordinators and princi-
pals at elementary, K-12, and middle and high school
campuses, and in turn principals distributed study informa-
tion to their teachers, paraprofessionals, and RSPs serving
autistic students in their schools.

In addition, recruitment was conducted at the California
Autism Professional Training and Information Network
(CAPTAIN) annual summit. CAPTAIN provides statewide
professional development in autism EBP, and members
consist of over 300 educators. CAPTAIN members were
invited to complete the survey and assist with disseminating
information to eligible educators. Recruitment postcards
provided information about the study including a survey
link. Study information was sent to professional educator
organizations (e.g., California Association for Special
Educators, California Association of School Psychologists)
and distributed through social media. Because of the wide
distribution of study information, we could not calculate
response rate.

The survey was available between May 2018 and
March 2020, and participants responded based on the
2018–2019 school year. The survey remained open to
increase participation and was closed immediately prior
to COVID-19-related school closures. Participants com-
pleted consent prior to survey completion. Participants
were entered into an opportunity drawing where one in
20 received a $50 gift card.

Measures
SELPA-level measures were completed by SELPA direc-
tors and program specialists employed by the SELPA;
district- and COE-level measures were completed by
special education directors, autism/behavior specialists,
and RSPs employed by a district or COE. School-level
measures were completed by principals, teachers, and
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paraprofessionals. The measures varied in wording based
on the participants’ role and organizational level.

Implementation Climate Scale (ICS)
This study used a combination of the original ICS

(Ehrhart et al., 2014) and a version adapted for schools
(S-ICS; Thayer et al., 2022) measuring perceptions of the
policies, practices, procedures, and behaviors that are
expected, rewarded, and supported to facilitate effective
EBP implementation. Participants rated the extent to
which they agreed with statements about EBP values and
priorities from 0 (not at all) to 4 (very great extent).
Participants completed six scales from the S-ICS:
(1) focus, (2) educational support, (3) recognition,
(4) rewards, (5) use of data, and (6) existing supports to
deliver EBP. They completed two ICS scales: (1) selection
for EBP and (2) selection for openness. The mean of the
subscales was computed to create the total ICS score.
The ICS subscales demonstrate strong internal consistency
(α= 0.81–0.91; Ehrhart et al., 2014). Subscale internal
consistency was also strong in the S-ICS (α= 0.85–0.97;
Lyon et al., 2018). Direct service providers (teachers, para-
professionals, and RSPs) completed the ICS about both
their district and their school sites.

School-Implementation Leadership Scale (S-ILS)
Participants completed four scales of the S-ILS (Lyon

et al., 2018) assessing the degree to which a leader is (1)
knowledgeable about EBP, (2) supportive about the use
of EBP, (3) proactive about the use of EBP, and (4) perse-
verant in implementing EBP. Participants rated leadership
of their identified organizational level. Direct service pro-
viders selected and rated their primary leader for autism
EBP in their district. Participants in a leadership role
(e.g., principals, directors) also rated their own leadership.
This will be called the ILS referent (self vs. other) in the
analyses and results. Participants rated the extent to
which they agreed with statements from 0 (not at all) to
4 (very great extent). The mean of the subscales was com-
puted to create the total ILS score. The S-ILS demonstrates
excellent internal consistency (α= .99) and convergent and
discriminant validity.

Evidence-Based Practice Attitude Scale (EBPAS)
The 15-item EBPAS (Aarons, 2004) measures attitudes

toward the adoption of EBPs. The EBPAS is composed
of four subscales including the following: Appeal,
Requirements, Openness, and Divergence. The Appeal
scale represents the extent to which the provider would
adopt an EBP if it were intuitively appealing or was
being used by colleagues. The Requirements scale assesses
the extent to which the provider would adopt an EBP if it
were required. The Openness scale assesses the extent to
which the provider is open to trying new interventions.
The Divergence scale assesses the extent to which the pro-
vider perceives EBPs as not clinically useful and less

important than clinical experience. The total score repre-
sents one’s global attitude toward EBP adoption.
Participants rated each question on a 5-point scale
ranging from 0 (not at all) to 4 (to a very great extent).
Subscale scores are calculated by taking the mean
accross questions in that subscale. The total score is the
sum of all the subscale scores. Participants were given
the following definition of EBP for the purposes of com-
pleting the survey. EBPs for ASD are defined as practices
that have sufficient scientific evidence to confidently deter-
mine positive outcomes or effects for students with ASD.
The scientific evidence includes well-designed research
studies published in peer-reviewed journals which have
been determined to meet the high standards of scientific
methods. The overall Cronbach’s alpha reliability is good
(α= .79), and subscale alphas range from .93 to .66
(Aarons et al., 2007).

Statistical Analyses
Each measure (ICS, ILS, EBPAS) was analyzed separ-
ately, and a similar model building approach was
employed: measure subscale score was treated as a
repeated measure and multi-level modeling accounted for
subject-level dependencies for these repeated measures.
For example, for the ICS, data were structured such that
each subject had multiple rows, each corresponding to a
different subscale (i.e., eight subscales= eight rows of
data per participant). Each subscale score appeared under
a single “ICS score” variable, with “ICS subscale type”
as the repeated measure variable. Subject-level dependen-
cies were accounted for with random intercepts, and sub-
scale type was evaluated as a fixed effect. This allowed
for efficient testing of explanatory variables, such as the
organizational level, on overall measure score (i.e., the
main effect of the organizational level on the total mean
score; in models without the presence of an interaction
term between the explanatory variable and subscale type)
and on each separate subscale (in models with the presence
of an interaction term between the explanatory variable and
subscale type, in which case, a significant interaction is
interpreted as a differential effect of the explanatory vari-
able on individual subscale types). Additional layers of
dependency were handled in a similar way, where ILS ref-
erent (self vs. other) became an additional repeated
measure, again affording the opportunity to examine dif-
ferential effects as a function of the main effects of the
explanatory variables of interest. This modeling approach
was utilized as the most parsimonious way of testing our
hypotheses since it avoided (a) building numerous, inde-
pendent models for each subscale within a given
measure, (b) the unnecessary increase in family-wise
error such an approach would entail, and (c) the loss of
power any adjustments to significance testing would
require (e.g., Bonferroni corrections). Given the nested
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nature of the data within SELPAs, SELPA was also
included as a random effect in all models.

Modeling proceeded by testing successively more
complex models against simpler models to obtain
omnibus tests of overall effects. For each measure, model-
ing proceeded by first including subscale as a repeated
measure fixed effect for use as a baseline model.
Subsequently, more complex models then included add-
itional variables of interest (e.g., other repeated measures
such as referent in the ILS or organizational level), and
each of these nested models was compared to a simpler
model without the effect as a way to test for the effect of
interest. In Aim 2, the dependent variable (DV) was the
ICS score variable described above, and the independent
variables (IVs) were the organizational level and ICS sub-
scale type. To assess the main effect of the organizational
level on ICS, the following two models were compared
(presented in R codes):

Model 1: ics_score ∼ ics_scale_type+ (1 | id)+ (1 |
selpa_final)

Model 2: ics_score ∼ ics_scale_type+ organizational_level+
(1 | id)+ (1 | selpa_final)

The main effect of the organizational level in Model 2
was interpreted as the effect of the organizational level
across the ICS subscale type which is mathematically
equivalent to the effect of the organizational level on the
total (or average) ICS score. To examine differences
between organizational levels on each of the subscales,
the next model involved testing the interaction between
ICS subscale type and organizational level (presented in
R code):

Model 3: ics_score ∼ ics_scale_type × organizational_level+
(1 | id)+ (1 | selpa_final)

The interaction term in Model 3 was examined for sig-
nificance (by adding them to the main effect in Model 2).
When not significant, the simpler main effect model (i.e.,
Model 2) supported the conclusion that the effect of the
organizational level was similar for each subscale type
and subscale type was irrelevant. When the interaction
term was significant, the conclusion was that the effect of
the organizational level depended on which subscale was
examined. This was then followed by tests of the organiza-
tional level at each level of subscale type in order to deter-
mine the specific nature of the effect of the organizational
level. That is, when the interaction effect was significant,
we examined simple comparisons between organizational
settings for each subscale. Tukey’s method for multiple
comparisons was used. Because only direct service provi-
ders completed the ICS, we did not examine provider role
as an IV.

For ILS, the DV was overall ILS score, and IVs were
ILS referent, organizational level, and ILS subscales.
Modeling proceeded by testing successively more
complex models against simpler models in order to
obtain omnibus tests of overall effects. Model building fol-
lowed a similar path as that for the ICS analyses. To assess
the main effect of referent, the following two models were
compared:

Model 4: ils_score ∼ (1 | id)+ (1 | selpa_final)

Model 5: ils_score ∼ ils_referent+ (1 | id)+ (1 | selpa_final)

To assess the main effect of ILS subscale, the following
two models were compared (presented in R codes):

Model 5: ils_score ∼ ils_referent+ (1 | id)+ (1 | selpa_final)

Model 6: ils_score ∼ ils_referent+ ils_scale+ (1 | id)+ (1 |
selpa_final)

To assess the interaction between the two variables (referent
X ILS subscale), this model is used:

Model 7: ils_score ∼ ils_referent × ils_scale+ (1 | id)+ (1 |
selpa_final)

To examine the three-way interaction between referent,
ILS subscales, and organizational levels, this model is
used:

Model 8: ils_score ∼ ils_referent × ils_scale × organizational
level+ (1 | id)+ (1 | selpa_final)

For EBPAS, the DV was overall EBPAS score, and the
IVs were organizational level, EBPAS subscales, and pro-
vider roles. The test between models was conducted using
the likelihood ratio test of model fit (−2loglikelihood
values) distributed as a Chi-square statistic where the
degrees of freedom were the difference in the number of
estimated parameters between the models. The descriptives
of the measures’ total and subscale scores were reported in
estimated marginal means (EMMs), which adjust for other
variables in the model. All simple comparisons examining
the main effects or interaction effects were corrected for
family-wise error rates using Tukey’s method for multiple
comparisons. All analyses were conducted in R, Version
4.0.2, using the lme4 package (Bates et al., 2014).

Results
A total of 2,438 participants provided data. Participants repre-
sented 1,379 unique schools, with an average of 1.21 (SD=
0.65) participants per school. Schools are nested within 473
unique districts with an average of 1.17 (SD= 0.60) schools
per district. The districts and COE are nested within 132
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unique SELPAs with an average of 4.17 (SD=6.93) per
SELPA. The majority of participants were White (87%),
were non-Hispanic (82%), were female (86%), had a
master’s or doctorate degree (70%), and had a supervisory
role (61%). A total of 158 participants reported working for
a COE, 695 for a district, 1,347 for a school, and 98 for a
SELPA. Participants included administrators (e.g., principal,
program specialist, assistant principal; n=270), directors
(e.g., SELPA director, superintendent, director of special edu-
cation; n=153); teachers (n= 873), paraprofessionals (n=
231), RSPs (e.g., speech therapist, occupational therapist,
psychologist, n=398), and specialists/trainers (i.e., assigned
to provide training to educators; n=373). See Table 1 for
more details.

To assess representativeness of our sample, we compared
the demographics of the teachers (a major composite of
our sample) in this sample to public school teachers in

California (2018–2019 school year; California Department
of Education, 2022b) and in the United States (2017–2018
school year; Institute of Education Sciences). Among the
873 teachers in this study who provided their sex, 74% iden-
tified as female (compared to 73% in CA, 76% nationwide)
and 12.7% as male (compared to 17% in CA, 24% nation-
wide), 59% had a master’s degree or higher (not available
in CA, 58% nationwide), 15% identified as Hispanic
(21%, 9%), 67% were White (61%, 79%), 1.5% were
Black (4%, 7%), 4% were Asian (6%, 2%), 3% were two
or more races (1%, 2%), 1% were American Indian/Alaska
Native (5%, 1%), and 0.4%were Pacific Islander (3%, <1%).

Implementation Climate Scale
The main effect of the organizational level on the overall
ICS score was significant (χ2 = 138.29, df= 3, p < .001).

Table 1
Participants’ Characteristics (n= 2438)

Survey participants’ characteristics (n= 2438)

Organizational level

COE

(n= 158)

%

District

(n= 695)

%

School

(n= 1347)

%

SELPA

(n= 98)

%

Role
Administrator (n= 270) 8.89 32.59 50.74 7.78

Director (n= 153) 8.50 79.09 7.84 4.58

Teacher (n= 873) 0.12 4.93 93.47 1.48

Paraprofessional (n= 231) 0.00 15.58 82.68 1.73

Related service professional (n= 398) 19.35 45.73 32.16 2.76

Specialist/trainer (n= 373) 11.53 60.32 16.89 11.26

Sex
Female (n= 1683) 3.86 33.75 57.22 5.17

Male (n= 274) 2.92 29.20 65.69 2.19

Other (n= 5) 0.00 0.00 100.00 0.00

Education level
High school (n=33) 6.06 12.12 78.79 3.03

AA (n=124) 3.23 20.97 75.00 8.07

BA (n= 540) 3.70 14.26 80.00 2.04

Master’s degree (n=1497) 7.88 35.87 50.97 5.28

Doctorate degree (n= 103) 13.59 48.54 32.04 5.83

Supervisory role
No (n= 328) 10.98 58.84 17.07 13.11

Yes (n= 468) 9.40 51.50 31.20 5.77

Race
Native American (n= 19) 5.26 47.37 42.11 5.26

Asian (n= 82) 4.88 40.24 52.44 2.44

African American/Black (n= 36) 2.78 36.11 52.78 8.33

Pacific Islander (n= 9) 0.00 11.11 88.89 0.00

White (n= 1496) 4.01 32.75 58.02 5.21

More than one race (n= 68) 2.94 30.88 61.77 4.41

Ethnicity
Hispanic (n= 335) 2.69 33.73 60.60 2.99

Non-Hispanic (n= 1555) 3.99 32.61 58.26 5.15

Note. AA= associate in Arts; BA= bachelor of Arts; COE=County Office of Education; SELPA= Special Education Local Plan Areas.
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Total ICS EMM scores ranged from 13.40 to 19.40 across
organizational levels. Specifically, personnel rated
SELPAs (EMM= 19.40, SE= 0.47, 95% CI= [18.48–
20.32]) significantly higher than COEs (EMM= 17.30,
SE= 0.62, 95% CI= [16.08–18.52]), districts (EMM=
13.40, SE= 0.32, 95% CI= [12.77–14.03]), or schools
(EMM= 13.90, SE= 0.53, 95% CI= [12.86–14.94]),
respectively, and COEs higher than schools or districts,
respectively (see Table 2).

A significant interaction between ICS subscale and
organizational level was found (χ2 = 278.42, df= 1, p <
.001). ICS subscale scores varied by organizational
levels. SELPAs consistently had the highest ratings
across all subscales, typically significantly higher than dis-
tricts and schools and higher than COE for educational
support and existing support. For example, for the educa-
tional support subscale, personnel rated SELPAs (EMM
= 2.84, SE= 0.07, 95% CI= [2.70–2.98]) significantly
higher than COEs (EMM= 2.44, SE= 0.10, 95% CI=
[2.24–2.64]), districts (EMM= 1.90, SE= 0.04, 95% CI
= [1.82–1.98]), or schools (EMM= 1.64, SE= 0.08, 95%
CI= [1.48–1.80]), respectively. Selection for openness
was the only scale on which SELPAs were not higher
than schools. Specifically, personnel rated SELPAs
(EMM= 2.97, SE= 0.07, 95% CI= [2.83–3.11]) signifi-
cantly higher than districts (EMM= 2.30, SE= 0.04, 95%
CI= [2.22–2.38]), and they rated school (EMM= 2.85,
SE= 0.08, 95% CI= [2.69–3.01]) significantly higher
than districts. COEs rated significantly higher than districts
and schools except on rewards and use of data. Districts
and schools rated equally on most scales, except educa-
tional support where districts rated more highly and selec-
tion for openness where schools rated more highly (see
Tables 2 and 3).

Implementation Leadership Scale
In terms of implementation leadership, there was a significant
main effect for raters, where leaders rated themselves (EMM
=11.36, SE=0.27, 95% CI= [10.83–11.89]) significantly
higher than their employees rated their leaders (EMM=
10.43, SE= 0.26, 95% CI= [9.92–10.94]; χ2=685.06, df=
1, p< .001) by 1.71 points. Leader-self-rated ILS EMMs
ranged from 9.72 (SE=0.16) to 12.36 (SE= 0.34) across
organizational levels. However, employee-rated ILS EMMs
ranged from 8.08 (SE=0.17) to 10.43 (SE= 0.40) across
organizational levels (see Table 4).

There was a significant interaction effect between rater
(self or employee) and organizational level on ILS total
score (χ2= 543.25, df= 3, p< .001). Specifically, for
employee ratings, COE, SELPA, and school were signifi-
cantly higher than district (ps < .0001). For self-rated
ILS, COE, and SELPA were significantly higher than dis-
trict (ps < .01 and .05, respectively), and COE, SELPA,
and district were significantly higher than school (ps <
.0001; see Tables 4 and 5).T
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There was also a significant three-way interaction
between rater (self or employee), organizational level,
and ILS scale (χ2= 118.70, df= 9, p< .001; see Table 6).
Specifically, when rated by employees, district leaders
were rated as having lower implementation leadership
than other organizational-level leaders on all subscales
(ps < .01). There were no significant differences between
SELPA, COE, and school for all subscales, except support-
ive, where SELPAs (EMM= 2.91, SE= 0.12, 95% CI=
[2.67–3.15]) were higher than schools (EMM= 2.51, SE
= 0.04, 95% CI= [2.43–2.59], estimate=−.40, SE=
0.12, 95% CI= [−.64 to −.17], p < .005). Leader self-
ratings were more variable across subscales with school
leaders rating themselves significantly lower than the
other leaders on most scales. Specifically, COE leaders
rated themselves significantly higher than district leaders
rated themselves in all subscales, except perseverance,
where no significant difference was found between COE
and district. COE, SELPA, and district leaders rated them-
selves significantly higher than school leaders rated them-
selves in all subscales. SELPA leader self-ratings were
significantly higher than district leader self-ratings only
for the knowledgeable subscale. In sum, employees rated
their district leaders low in implementation leadership,
compared to other organizational levels. The three-way
interaction showed that this was true across all subscales
of ILS. School leaders rated themselves low in implemen-
tation leadership, compared to other organizational levels,
and this was true for all ILS subscales.

Evidence-Based Practice Attitude Scale
Attitudes toward EBP were moderate overall, with total
scale EMMs ranging from 11.50 (SE= 0.07) to 12.40
(SE= .26) across organizational levels. There was a signifi-
cant main effect for the organizational level on the overall
EBPAS score (χ2= 22.87, df= 3, p < .001). Those working
in schools (EMM= 11.50, SE= 0.07, 95% CI= [11.36–
11.64]) reported significantly lower attitudes than district
(EMM= 12.00, SE= 0.10, 95% CI= [11.80–12.20]) or
SELPA (EMM= 12.40, SE= 0.26, 95% CI= [11.89–
12.91]) staff (ps < .05). There was no significant interaction
between the organizational level and subscales (ps> .05),
indicating that same pattern of differences between the
organizational level seen in the total EBPAS score was
also seen in subscale scores.

The total scale EMMs ranged from 11.40 (SE= 0.15)
to 12.10 (SE= 0.13) across roles. There was a significant
main effect for professional roles on the overall EBPAS
score (χ2= 22.28, df= 4, p < .001). Specifically, other
RSP (EMM= 11.90, SE= 0.12, 95% CI= [11.66–
12.14]) scored significantly higher than administrators
(EMM= 11.40, SE= 0.15, 95% CI= [11.11–11.69]),
and specialists/trainers (EMM= 12.10, SE= 0.13, 95%
CI= [11.85–12.35]) scored significantly higher than
administrators, teachers (EMM= 11.60, SE= 0.08, 95%T
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CI= [11.44–11.76]), and paraprofessionals (EMM=
11.50, SE= 0.17, 95% CI= [11.17–11.83]; ps < .05). Test
of the interaction between roles and subscales revealed a
significant interaction (χ2= 47.06, df= 12, p < .001).
When compared across roles, specialists/trainers had the
highest EBPAS scores across most scales, although the stat-
istically significant differences by role varied. Specifically,
for required, specialists/trainers had significantly higher
scores than teachers (p < .0001) and paraprofessionals
(p= .05); for appealing, RSP and specialists/trainers
scored significantly higher than paraprofessionals; and for
openness, specialists/trainers scored significantly higher
than teachers and administrators, ps < .05 (see Table 7).

When compared among the four subscales, divergent
was scored significantly lower in all professional roles
compared to the other three subscales. Appealing was sig-
nificantly higher in administrators, other RSP, and teachers
compared to the other three subscales. See Table 7 for a
detailed breakdown of subscales by provider roles.

Discussion
This study examined implementation climate and leadership
and attitudes toward autism EBP across special education
organization type and provider role to understand imple-
mentation readiness in a state education system. Outcomes
provide a unique opportunity to compare implementation
factors across organizational levels with a statewide
sample. Overall, participants rated implementation leader-
ship as relatively low, and implementation climate and atti-
tudes toward EBP fell in the moderate range compared to
validation samples. Outcomes inform identification of
strengths and areas for targeted intervention for scaling up
EBP from a special education systems’ perspective.

SELPA personnel rated implementation climate the
strongest, and district- and school-level personnel rated
implementation climate the lowest. These results are not

unexpected given that, within this sample, the SELPA is
the only educational organization exclusively focused on
special education. This suggests that the organizational
focus, and perhaps staff expertise in delivery of special
education programming, may be related to implementation
climate. SELPA employees likely have a professional cre-
dentials and a service delivery background in special edu-
cation and greater familiarity with EBP to support autistic
students, which may impact their leadership of autism
initiatives. Leaders and educators at the district and
school levels have multiple competing priorities related
to overall educational initiatives, including, but not
limited to, special education. Another consideration is
that SELPA staff may have less contact with students on
a day-to-day level than district or school personnel and a
greater focus on EBP training. SELPA personnel may
also be more involved in decisions about providing EBP
supports and thus more aware of factors impacting higher
implementation climate ratings.

Results related to implementation leadership revealed
similar differences by organization type, with SELPA
and COE consistently rated higher than districts and
schools, and leaders’ self-ratings were higher than
employee ratings of leaders within their organization.
The differences between leaders and employees could be
interpreted as staff not being aware of leaders’ activities
to support EBP implementation. Alternatively, leaders
may overestimate the benefit and impact of their support
of staff during implementation activities which may be
associated with lower effectiveness as a leader (Atwater
et al., 1995). This is important because discrepancies in
perception of implementation supports may affect climate
for things such as performance feedback, which is critical
to EBP coaching (Chaffin et al., 2012). Additionally,
leaders who rate themselves lower than followers tend to
have a better organizational climate for EBP which
seems to be a necessary component of effective EBP

Table 5
Simple Comparisons Between the Organizational Level by Rater (Self or Employee)

Rater Contrast Estimate 95% CI z p

Employee rating COE—district 2.25 [1.56, 2.93] 6.47 <.001

COE—school 0.66 [0.01, 1.32] 1.99 0.191

COE—SELPA −0.11 [−1.09, 0.88] −0.21 0.997

District—school −1.58 [−1.94, −1.22] −8.64 <.001

District—SELPA −2.35 [−3.17, −1.53] −5.61 <.001

School—SELPA −0.77 [−1.57, 0.03] −1.89 0.234

Leader self-rating COE—district 1.23 [0.53, 1.94] 3.44 0.003

COE—school 2.64 [1.95, 3.33] 7.54 <.001

COE—SELPA 0.11 [−0.89, 1.11] 0.22 0.996

District—school 1.41 [1.02, 1.80] 7.09 <.001

District—SELPA −1.12 [−1.95, −0.29] −2.66 0.032

School—SELPA −2.53 [−3.34, −1.71] −6.10 <.001

Note. COEs=County Offices of Education; SELPA= Special Education Local Plan Areas; CI = confidence interval.
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implementation (Aarons et al., 2017b). Finally, prior studies
found a significant relationship between implementation lead-
ership and attitudes toward EBP (Meza et al., 2021).

School personnel reported relatively positive attitudes
toward the use of EBP for autistic students. Teacher EBP
attitudes were similar to those from a California sample

Table 7
Estimated Marginal Means, SEs, 95% CI, and Post Hoc Comparisons of Roles Across EBPAS Subscales

Admin

EMM (SE),
95% CI

RSP

EMM (SE),
95% CI

Para

EMM (SE),
95% CI

Specialist

EMM (SE),
95% CI

Teacher

EMM (SE),
95% CI

Significant post hoc

comparisons (p< .05)

Required 3.00 (0.05),

[2.90–3.10]

3.09 (0.04),

[3.01–3.17]

2.99 (0.06),

[2.87–3.11]

3.18 (0.04),

[3.10–3.26]

2.92 (0.03),

[2.86–2.98]

Other RSP or specialists >

teacher

Appealing 3.18 (0.05),

[3.08–3.28]

3.39 (0.04),

[3.31–3.47]

3.11 (0.06),

[2.99–3.23]

3.35 (0.04),

[3.27–3.43]

3.31 (0.03),

[3.25–3.37]

Other RSP > admin, other RSP

or specialist or teacher >

para

Openness 2.97 (0.05),

[2.87–3.07]

3.15 (0.04),

[3.07–3.23]

3.14 (0.06),

[3.02–3.26]

3.24 (0.04),

[3.16–3.32]

3.10 (0.03),

[3.04–3.16]

Other RSP or special > admin;

specialist > teacher

Divergence 2.20 (0.05),

[2.10–2.30]

2.28 (0.04),

[2.20–2.36]

2.28 (0.06),

[2.16–2.40]

2.38 (0.04),

[2.30–2.46]

2.30 (0.03),

[2.24–2.36]

No significant differences

Total 11.40 (0.15),

[11.11–11.69]

11.90 (0.12),

[11.66–12.14]

11.50 (0.17),

[11.17–11.83]

12.10 (0.13),

[11.85–12.35]

11.60 (0.08),

[11.44–11.76]

Other RSP > admin; specialist

> admin or para or teacher

Note. Admin= administrator; RSP= related service professional; para= paraprofessional; specialist= specialist/trainer; EBPAS = Evidence-Based Practice

Attitude Scale; EMM = estimated marginal mean; CI = confidence interval. Subscale score range 0–4.

Table 6
Simple Comparisons Between the Organizational Levels by Rater (Self or Employee) for ILS Subscales

Employee rating Leader self-rating

Knowledgeable Estimate 95% CI z p Estimate 95% CI z p

COE—district 0.72 [0.52, 0.92] 6.98 <.001 0.40 [0.19, 0.61] 3.72 0.001

COE—school 0.05 [−0.14, 0.25] 0.53 0.952 0.96 [0.75, 1.17] 9.00 <.001

COE—SELPA 0.04 [−0.25, 0.34] 0.28 0.992 0.00 [−0.30, 0.30] 0.02 1.00

District—school −0.66 [−0.77, −0.56] −12.13 <.001 0.56 [0.44, 0.68] 9.05 <.001

District—SELPA −0.67 [−0.92, −0.43] −5.33 <.001 −0.40 [−0.64, −0.15] −3.17 0.008

School—SELPA −0.01 [−0.25, 0.23] −0.08 <0.999 −0.96 [−1.20, −0.71] −7.68 <.001

Perseverant
COE—district 0.49 [0.29, 0.70] 4.82 <.001 0.23 [0.02, 0.44] 2.13 0.144

COE—school 0.15 [−0.04, 0.34] 1.52 0.424 0.50 [0.29, 0.71] 4.63 <.001

COE—SELPA −0.08 [−0.38, 0.21] −0.56 0.945 0.09 [−0.22, 0.39] 0.55 0.946

District—school −0.34 [−0.45, −0.24] −6.29 <.001 0.27 [0.14, 0.39] 4.27 0.001

District—SELPA −0.58 [−0.83, −0.33] −4.56 <.001 −0.15 [−0.39, 0.10] −1.15 0.656

School—SELPA −0.23 [−0.48, 0.01] −1.89 0.231 −0.41 [−0.66, −0.17] −3.28 0.006

Proactive
COE—district 0.58 [0.38, 0.78] 5.71 <.001 0.32 [0.11, 0.53] 2.93 0.018

COE—school 0.24 [0.05, 0.43] 2.46 0.066 0.56 [0.35, 0.77] 5.19 <.001

COE—SELPA 0.15 [−0.15, 0.44] 0.98 0.762 0.00 [−0.30, 0.30] 0.01 <0.999

District—school −0.34 [−0.45, −0.24] −6.31 <.001 0.24 [0.12, 0.36] 3.85 0.007

District—SELPA −0.44 [−0.68, −0.19] −3.50 0.003 −0.32 [−0.57, −0.07] −2.50 0.060

School—SELPA −0.10 [−0.33, 0.14] −0.78 0.862 −0.56 [−0.80, −0.31] −4.41 0.001

Supportive
COE—district 0.45 [0.25, 0.65] 4.44 0.001 0.28 [0.07, 0.5] 2.60 0.046

COE—school 0.21 [0.02, 0.40] 2.15 0.137 0.61 [0.40, 0.82] 5.73 <.001

COE—SELPA −0.19 [−0.48, 0.10] −1.29 0.570 0.03 [−0.27, 0.34] 0.22 0.996

District—school −0.24 [−0.35, −0.14] −4.46 <.001 0.33 [0.21, 0.45] 5.36 <.001

District—SELPA −0.64 [−0.89, −0.40] −5.21 <.001 −0.25 [−0.50, 0.00] −1.96 0.204

School—SELPA −0.40 [−0.64, −0.17] −3.34 0.005 −0.58 [−0.83, −0.33] −4.61 <.001

Note. COEs=County Offices of Education; SELPA= Special Education Local Plan Areas; ILS = Implementation Leadership Scale; CI = confidence interval.
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over a decade ago (Stahmer & Aarons, 2009) potentially
indicating limited change in attitudes about EBPs for
autism over time. The lower divergence scores on the
EPBAS across all roles indicate that educators generally
perceive research to be impactful, which is important
since IDEA and the ESSA both support research-informed
practices. The positive attitude toward the use of EBPs for
autism within California public schools is a promising
finding that can be built upon to improve delivery, increase
equitable access, and improve student outcomes.

When comparing EBPAS outcomes across personnel
categories, RSP and specialists/trainers consistently
reported the most positive EBP attitudes. Specialized
staff may more directly observe the beneficial impact of
EBP on student learning or have more time and resources
to effectively use EBP as opposed to general education
staff who have a broader focus on initiatives that affect
all students. Similarly, the job responsibilities of specia-
lists/trainers may be more aligned with EBP use. For
example, specialists/trainers may be specifically hired to
support EBP implementation; therefore openness to EBP
and understanding of requirements for EBP use may be
part of selection criteria for these positions. This is prom-
ising given they are likely to be providing professional
development regarding autism EBP and may “champion”
these efforts across implementation phases.

In summary, while attitudes toward EBP were moderate
to good compared to samples across other service sectors,
participant ratings of implementation climate and imple-
mentation leadership were comparatively low. This is con-
cerning because positive implementation climate and
leadership have been linked with higher EBP fidelity use
(Williams et al., 2022). Targeted implementation interven-
tions at the organizational and leader levels may result in
increased implementation leadership and climate, thereby
facilitating increased EBP use.

Recent research highlights the importance of tailored
multi-level capacity building to support effective profes-
sional development (Metz et al., 2022). Our findings indi-
cate personnel and leaders at different organizational levels
may need differentiated support or training targeting
improved implementation climate and leadership.
Personnel within districts and schools may experience a
particular benefit given their lower ratings. One such inter-
vention tested in community mental health and school set-
tings is an adaptation of the Leadership and Organizational
Change for Implementation (LOCI; Aarons et al., 2015;
Brookman-Frazee and Stahmer, 2018) which provides
implementation leadership training, coaching, and data-
driven strategic planning to support development of a posi-
tive EBP climate (Aarons et al., 2017a). Preliminary data
suggest that the intervention improves implementation
leadership and climate in districts to support autism EBP
use (Jobin et al., 2021). Because implementation leader-
ship and climate were rated significantly higher at the
SELPA level, building the capacity of regional entities to

provide EBP supports for district and school site leadership
may improve implementation outcomes and site leader
knowledge and confidence in supporting autistic students.
Innovative methods to increase implementation leadership
and climate are likely to facilitate scale-up and improve
student outcomes.

There are several limitations to the current exploratory
study. All data were self-reported and based on respond-
ent perceptions about working with or supporting autistic
students, their own attitudes toward EBP, and organiza-
tional implementation climate and implementation lead-
ership. These constructs are necessarily measured
through perceptions of the respondent; however, they
may not represent the specific behaviors and activities
related to implementation within their organization.
Although this was a large sample of respondents across
organizational types and roles within special educational
services, it was drawn from only one state in the United
States and from a group who self-selected to respond.
Therefore, outcomes may not be representative of U.S.
national trends or globally. Additionally, these data
were collected immediately prior to a significant shift in
school services due to COVID-19 restrictions. Changes
to service delivery and implementation supports may
remain despite a return to in-person education. Despite
limitations, these data provide an important contribution
to the literature on implementation mechanisms and a
first look at how implementation leadership, climate,
and attitudes toward EBP vary across educational struc-
tures and organizational roles.

Conclusions
This study provides a unique opportunity to explore
implementation leadership, climate, and attitudes across
organizational levels within a large statewide sample of
educators supporting autistic students. Data indicate that
implementation leadership and climate is limited in
special education compared to other service sectors, and
implementation support varies by the organizational
level. Regional programs focused on special education
may have the best capacity for supporting EBP imple-
mentation. Leaders in public education systems would
benefit from training in implementation leadership and
strategies to build implementation climate. Outcomes
extend the knowledge of factors influencing implementa-
tion leadership, climate, and attitudes generally and
inform targeted intervention opportunities in state
school systems.
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