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Strengthening Capacity for Implementation of Evidence-Based Practices for
Autism in Schools: The Roles of Implementation Climate, School

Leadership, and Fidelity
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San Diego State University and Child and Adolescent Services

Research Center, San Diego, California

Teresa Lind and Nicole A. Stadnick
University of California, San Diego, and Child and Adolescent

Services Research Center, San Diego, California

Jonathan L. Helm
San Diego State University

Jill Locke
University of Washington

Understanding the factors that influence the use of evidence-based practices (EBPs) for autism
spectrum disorder (ASD) in schools is critical to the selection of effective implementation
strategies to support their sustained use. The current study has 2 aims: (a) evaluate the association
between school leadership profiles (undifferentiated and optimal) and fidelity of EBP implemen-
tation and (b) examine the role of implementation climate as a mediator in this association.
Participants included 56 principals, 90 special education teachers, and 133 classroom staff from
66 elementary schools. Participants completed the Multifactor Leadership Questionnaire and
Implementation Climate Scale. Teachers and staff reported on intensity (frequency) of EBP
delivery, and the research team rated the accuracy (adherence) to the components of the EBP.
Schools were required to implement at least 1 of 3 EBPs for ASD (discrete trial training, pivotal
response training, or visual supports). Using structural equation modeling, we found that schools
with optimal leadership had higher observed ratings of teacher and staff fidelity for pivotal
response training accuracy (p � .05), but not for discrete trial training or visual supports.
However, this association became nonsignificant with the introduction of implementation climate
into the models. Optimal leadership profiles were linked to more positive teacher/staff-reported
implementation climate, compared with undifferentiated profiles (p � .01), but found no asso-
ciation between implementation climate and fidelity. Overall, the results of this study indicate that
the role of principal leadership in EBP implementation is complex, which has implications for
fostering a conducive organizational implementation context in schools.

Public Significance Statement
This study contributes to the field of implementation science by identifying pathways by which leadership
and implementation climate may affect the fidelity of evidence-based practice implementation in schools.
Findings of this study offer the potential to inform targeted implementation strategies to bolster successful
evidence-based practice implementation and sustainment in public school settings.
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Autism spectrum disorder (ASD) is a developmental dis-
ability characterized by difficulties in social communication
and restrictive or repetitive behaviors (American Psychiatric
Association, 2013). The education system is a central pro-
vider of treatment services for children with ASD
(Brookman-Frazee et al., 2009). Over the past decade, the
number of children with ASD receiving special education
services in public schools has increased by 51% totaling
576,000 students in 2014–2015 (National Center for Edu-
cation Statistics, 2018). According to the Centers for Dis-
ease Control and Prevention, the current prevalence rate of
ASD is 1 in 59 children in the United States. (Baio et al.,
2018). This dramatic increase has made the improvement of
school-based ASD services a priority in the United States
(Fixsen, Blase, Metz, & Dyke, 2013; Locke, Kratz, Reis-
inger, & Mandell, 2014). While schools are increasingly
required to implement evidence-based practices (EBPs; In-
dividuals With Disabilities Education Act, 2004; No Child
Left Behind Act of 2001), research indicates that EBPs are
not consistently implemented in schools (Dingfelder &
Mandell, 2011; Locke et al., 2014). Furthermore, when
EBPs are used in schools, fidelity of implementation—the
degree to which an intervention is implemented as intended
by developers (Proctor et al., 2011) – is typically poor
(Locke et al., 2015; Mandell et al., 2013; Pellecchia et al.,
2015; Suhrheinrich et al., 2013). This is problematic as
studies have found that higher fidelity to ASD intervention
components is associated with better student outcomes (Pel-
lecchia et al., 2015). Understanding the factors that influ-
ence the implementation of EBPs for ASD in schools with
fidelity is critical to the selection of targeted and effective
implementation strategies to support their sustained use
(Harn, Parisi, & Stoolmiller, 2013).

Several EBPs for children with ASD that yield positive
outcomes in various areas of development when used ap-
propriately have been identified (National Autism Center,
2015; Wong et al., 2015). The National Professional Devel-
opment Center on Autism Spectrum Disorder (2007) has
identified 27 EBPs for ASD that can be used to target 11
goal domains such as social, communication, behavior, and
cognition (Wong et al., 2015) and the National Standards
Project identified 10 developmental skills to target includ-
ing academic, interpersonal, and self-regulation (National
Autism Center, 2015). However, the potential benefit of
EBPs is limited by how the intervention is implemented.
School variables such as available resources and provider
variables such as EBP expertise, may affect the feasibility to
successfully implement EBPs with fidelity (Odom, Duda,
Kucharczyk, Cox, & Stabel, 2014). This becomes more
challenging in special education settings, where students
with ASD have a wide range of needs, and teachers must
ensure the fit of an EBP to the overall classroom structure.

Despite efforts focused on improving the fidelity of EBP
implementation in schools (California Autism Professional

Training and Information Network [http://www.captain.ca
.gov/]; National Professional Development Center on Autism
Spectrum Disorder), only a small number of studies have
investigated the relationship between organizational factors
and fidelity in schools (Kratz et al., 2019; Locke et al., 2019;
Williams et al., 2019). Implementation leadership (leader be-
haviors that support EBP use) and implementation climate (the
shared perceptions of staff that the use of EBPs is expected,
supported, and rewarded by their organization) are relevant
organizational factors associated with successful implementa-
tion of EBPs in community service settings (Aarons, Ehrhart,
Farahnak, & Sklar, 2014; Ehrhart, Aarons, & Farahnak, 2014).
Leadership, more broadly, also is an important organizational
factor in supporting successful implementation of EBPs in
community service settings (Aarons et al., 2014). Research in
other organizational settings, including health service settings,
indicate two forms of leadership that may be fundamental in
affecting implementation of EBPs in schools: (a) transforma-
tional leadership, the degree to which a leader inspires and
motivates staff, and (b) transactional leadership, perceived
support from a leader in providing incentives and rewards
(Bass & Avolio, 1995; Michaelis, Stegmaier, & Sonntag,
2010). Both transformational and transactional leadership are
associated with successful intervention implementation (Mi-
chaelis et al., 2010; Sloan & Gruman, 1988). While EBP
implementation in schools involves coordination between mul-
tiple leaders who oversee teaching, staff, and decision making
(Camburn, Rowan, & Taylor, 2003), research indicates prin-
cipal support of an intervention is essential for implementation
success (Forman & Barakat, 2011) and can be manifested by
actions such as public support of the intervention. Transforma-
tional and transactional leadership have been studied in schools
where principal leadership is associated with implementation
climate (Stadnick et al., 2019), but studies on their effect on
fidelity of implementation is sparse.

Implementation climate is another organizational construct
that can support EBP implementation in community service
settings (Ehrhart et al., 2014). Empirical research in children’s
mental health service settings found that the effect of leader-
ship on working alliance (shared commitment to tasks and
goals between provider and client) is mediated by implemen-
tation climate, which suggests that leadership may affect the
quality of care through improving implementation climate
(Green, Albanese, Cafri, & Aarons, 2014). A growing body of
research has investigated the relationship between implemen-
tation climate and implementation of EBPs in schools (Locke
et al., 2019; Lyon et al., 2018) and one recent study found that
in classrooms with strong perceived implementation climate,
higher fidelity of implementation was associated with im-
proved student outcomes for children with ASD (Kratz et al.,
2019). However, the relationship between leadership, imple-
mentation climate, and fidelity of implementation of EBPs in
schools has yet to be studied.
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The current study builds upon a larger multisite mixed-
methods study aimed at understanding individual and orga-
nizational factors that impact EBP implementation in
schools for children with ASD (Locke et al., 2016). As part
of the larger study, leadership profiles of principals involved
in EBP implementation for students with ASD were estab-
lished from the multifactor leadership questionnaire (Stad-
nick et al., 2019). Using latent profile analysis, a three-
pattern solution was identified: disengaged (characterized
by low levels of all leadership behaviors; 6% of sample),
undifferentiated (characterized by moderately low levels of
all leadership behaviors; 23% of sample), and optimal (char-
acterized by high levels of transformational and transac-
tional leadership behaviors; 71% of sample). Latent profile
analysis identifies profiles based on responses to a series of
continuous variables. In this case, the profiles were derived
by entering the Multifactor Leadership Questionnaire
(MLQ) subscales (which measure different styles of lead-
ership) individually, allowing for unique patterns of leader-
ship to emerge. The decision to examine general leadership
as a series of profiles is derived from previous work from
Arnold, Connelly, Gellatly, Walsh, and Withey (2017) that
used a person-oriented approach focused on critical styles of
leadership including transformational, contingent reward,
management by exception active, management by exception
passive, and laissez-faire. These studies examining leader-
ship profiles have been able to identify distinct patterns of
leadership, including what can be considered “optimal”
leadership (Arnold et al., 2017; Doucet, Fredette, Simard, &
Tremblay, 2015). The optimal group was associated with
more positive implementation climate than the undifferen-
tiated or disengaged groups (Stadnick et al., 2019). For this
study, we aggregated the individual profile probabilities to
determine one profile (disengaged, optimal or undifferenti-

ated) for each school. Using this method, no school had a
categorization of disengaged; thus, this study only focuses
on the optimal and undifferentiated profiles. The current
study builds off of this literature and has two aims: (a)
evaluate the association between school leadership profiles
(undifferentiated and optimal) and fidelity of EBP imple-
mentation for students with ASD and (b) examine the role
of implementation climate as a mediator in this association.
This study uniquely contributes to the field of implementa-
tion science by identifying direct and indirect pathways by
which leadership and implementation climate may affect the
fidelity of EBP implementation in schools. Findings of this
study offer the potential to inform targeted implementation
strategies to bolster successful EBP implementation and
sustainment in public school settings.

Method

Participants and Setting

Participants included 56 principals, 90 teachers and 133
classroom staff members (i.e., classroom assistants, one-on-
one classroom aides) from elementary schools across seven
school districts in the northeastern and northwestern United
States. Specific to this study, participants were predomi-
nantly White (64% principals; 87% teachers; 52% staff) and
female (61% principals; 97% teachers; 92% staff). Table 1
presents additional participant demographics. Teachers and
classroom staff worked in Kindergarten through third grade
self-contained classrooms for children with ASD. Ninety-
two schools were invited to participate based on whether the
school had a Kindergarten through third-grade special edu-
cation classroom for students with ASD. Complete data
were available for 71 schools and five schools were ex-

Table 1
Participant Demographics

Demographic
Principals
(n � 56)

Teachers
(n � 90)

Classroom staff
(n � 133)

Age (years), M (SD) 47.48 (7.92) 37.71 (11.39) 42.22 (12.74)
Gender (female) 34 (61%) 86 (97%) 118 (92%)
Ethnicity (Hispanic/Latino) 5 (9%) 2 (2%) 6 (5%)
Race

White 34 (64%) 77 (87%) 67 (52%)
African American 17 (32%) 10 (11%) 52 (41%)
American Indian/Alaska Native 0 (0%) 1 (1%) 0 (0%)
Asian/Pacific Islander 2 (4%) 1 (1%) 5 (4%)
Multiracial and other 0 (0%) 0 (0%) 4 (3%)

Highest level of education
High school 0 (0%) 0 (0%) 26 (20%)
Some college 0 (0%) 0 (0%) 36 (27%)
College degree 3 (5%) 13 (14%) 47 (36%)
Graduate/professional 52 (93%) 76 (84%) 18 (14%)
Vocational/other 1 (2%) 1 (1%) 5 (4%)

Years in current position 5.01 (4.23) 3.70 (5.00) 4.25 (4.75)
Specialized ASD training 7 (13%) 61 (68%) 66 (50%)

Note. ASD � autism spectrum disorder. Data are presented as n (%) unless otherwise noted.
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cluded because a leadership profile could not be assigned to
the school, resulting in 66 schools in this study.

Schools had an average of 568 students enrolled (SD �
171; range � 290–1175) and the student population of the
schools was racially and ethnically diverse, with a break-
down as follows: 36% African American, 29% White, 17%
Hispanic/Latinx, 8% Asian, �1% Pacific Islander, �1%
American Indian, and 9% Other. On average across schools,
15% of students had Individualized Education Programs
(range � 5.9%–31.6%) and 75% of students qualified for
free or reduced lunch.

Comparison of Regions

Regions (i.e., northeastern and northwestern United States)
were compared across a range of factors including staff, prin-
cipal, and school characteristics including student population
differences (see Table 2 in the online supplemental materials).
There were no differences between regions on principal and
staff characteristics, except on race (p � .05) where there were
significantly more African American principals and staff in the
northeast region. There were significant differences between
regions (p � .05) with regard to school size, percentage of
students eligible for free and reduced lunch, and percentage of
minority students per school. Examination of the correlation
between these variables and fidelity (Table 1 in the online
supplemental materials) revealed significant correlations be-
tween percentage of students eligible for free and reduced
lunch and percentage of minority students per school with
discrete trial training (DTT) fidelity intensity and pivotal re-
sponse training (PRT) fidelity intensity. These differences
were accounted for in all analyses.

Schools in these regions were required by their school dis-
tricts to implement three EBPs for students with ASD (DTT,
PRT, and visual supports [VSs]). DTT is an instructional
process grounded in applied behavior analysis (ABA) that uses
repeated trials and instructional cues to teach skills in a sys-
tematic manner (Smith, 2001; Wong et al., 2015). During each
trial reinforcers and clear contingencies are used to teach the
new skill, typically in one-on-one sessions (Sam & AFIRM
Team, 2016). Trials are repeated several times with the learner
receiving reinforcement for responding correctly. PRT is a
behavioral intervention also grounded in ABA that builds on
learner interests and initiative to develop communication, lan-
guage, play, and social skills (Wong et al., 2015). PRT focuses
on four pivotal areas including motivation of the child, re-
sponding to multiple cues, self-management, and self-initiation
(Vismara & Bogin, 2009). PRT is typically play-based, child-
led and can be incorporated into day-to-day activities. There is
evidence PRT can be used in a variety of settings including
home and school and in one-on-one sessions or group sessions.
Both DTT and PRT use the ABA pattern of behavior,
antecedent-behavior-consequence, to determine the function of
a behavior and tailor an intervention. VS provides concrete

visual cues that provide information about a routine, activity,
and/or support skill demonstration that can take a number of
forms and functions (Wong et al., 2015). VSs are typically
divided into three categories including visual boundaries (e.g.,
classroom arrangement), visual cues (e.g., choice boards and
visual instructions) and visual schedules (e.g., individual and
classroom schedules). DTT and PRT were teacher or staff-
delivered as one-on-one intervention sessions that lasted ap-
proximately 10–15 min with a student with ASD in the class-
room. VS included visual prompts that were used classroom-
wide throughout the day.

Procedure

Institutional review boards at each university and each
school district approved the study. Research team members
met with school district officials to explain the study and
request a list of elementary schools with special education
classrooms for children with ASD. Subsequently, principals
were contacted at each prospective school to obtain consent
for their school to participate in the study. After receiving
approval from the principal, consent was obtained by teach-
ers and school staff to participate in the study.

Teachers and classroom staff participated in a 2-day in-
person didactic group training on DTT, PRT, and VS led by
graduate-level clinicians prior to the school year. The train-
ing session focused on strategies for implementing the EBP;
participants were given access to training manuals, curric-
ulum, and given time to develop materials such as visual
schedules. Following initial training, teachers and staff also
received ongoing monthly 2-hr coaching sessions on the
EBPs they were implementing in their classroom. Complete
training and coaching procedures can be found in previous
studies (Locke et al., 2016; Locke et al., 2019; Pellecchia et
al., 2016). All participants at each school completed study
measures (i.e., general and implementation leadership and
implementation climate) at the beginning of the school year
and were offered $50 USD for their time. Throughout the
middle of the school year two classroom observations were
conducted approximately two months apart by a research
team member to assess fidelity to the EBP used in the
classroom.

Measures

Demographic questionnaire. Participants completed a
questionnaire about their gender, age, race/ethnicity, educa-
tional attainment, years of teaching experience, experience
working with children with ASD, and special education
certification.

Leadership. Participants completed the MLQ (Bass &
Avolio, 1995), a 36-item psychometrically validated mea-
sure of general leadership. Participants rated each item on a
5-point Likert-type scale to indicate the frequency of leader
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behaviors from 0 (not at all) to 4 (frequently). Principals
self-rated each statement on their behaviors while teachers
and classroom staff rated each statement about their princi-
pal. Sample items from the leader form include “I talk
optimistically about the future,” “I spend time teaching and
coaching,” and “I avoid making decisions.” Sample items
from the staff form include “talks optimistically about the
future,” “spends time teaching and coaching,” and “avoids
making decisions.” Five subscales were used including
transformational leadership (20 items; � � .96), contingent
reward (four items, � � .85), management by exception
active (four items, � � .68), management by exception
passive (four items, � � .76), and laissez-faire/avoidant
(four items, � � .81; Stadnick et al., 2019). In the current
study, data were available for 262 participants.

Implementation climate. The Implementation Climate
Scale (ICS) is an 18-item scale that measures strategic
implementation climate (Ehrhart et al., 2014). Ratings range
from 0 (not at all) to 4 (very great extent). The school-based
version of the ICS was used, which was adapted for use in
the school context (Lyon et al., 2018). The ICS is psycho-
metrically validated and reliable (� � .81–0.91; Ehrhart et
al., 2014). Psychometric properties were upheld for use in
schools (Lyon et al., 2018; Locke et al., 2019). Example
items include “people in this school think that the imple-
mentation of EBPs is important,” “this school provides EBP
trainings or in-services,” and “teachers/school staff who use
EBPs are held in high esteem in this school.” The ICS total
score was used, which is the mean of the six subscales of the
instrument (focus on EBPs, educational support for EBPs,
recognition for EBPs, rewards for EBPs, selection for EBPs,
and selection for openness) because the individual subscales
were highly correlated (average correlation � 0.47; all
correlations p � .05; Locke et al., 2019). In the current
study, data were available for 275 participants. Principal
scores were used individually, while scores for teachers and
classroom staff were aggregated to the classroom level and
the school level.

Fidelity. Fidelity of EBP implementation was measured
in two ways, accuracy (or adherence) and intensity (or
dose). Accuracy refers to how well the teachers and staff
implemented components of each EBP, while intensity re-
fers to how often the EBP was implemented in the class-
room. For accuracy, a research assistant rated fidelity of
DTT, PRT, and VS using a checklist previously developed
for each specific EBP during two 10 to 15-min direct
observations in each classroom (Locke et al., 2016; Locke et
al., 2019; Pellecchia et al., 2016). The checklists consisted
of 11 items for DTT (� � .97), 17 items for PRT (� � .97),
and 10 items for VS (� � .93). Items on each checklist were
rated using a 5-point Likert scale from 0 (does not imple-
ment) to 4 (highly accurate implementation). A total score
was computed for each observation period and then aver-
aged across the two observations to yield one accuracy

score for each EBP in each classroom. Accuracy fidelity
assessments did not focus on a specific teacher or staff, but
rather assessed any teacher or staff member implementing
the EBP during the observation period. Intensity was mea-
sured using teacher and staff report on a 5-point Likert scale
ranging from 0 (less than one time per week) to 4 (two times
per day) for PRT and DTT. Because VS is primarily used
during transitions, the Likert scale ranged from 0 (never) to
4 (every transition). Teachers reported on the intensity with
which the EBP was delivered for every student with ASD in
their classroom during the past week. A research assistant
visited each classroom monthly to gather the teacher- and
staff-reported intensity data and averaged ratings across
students to determine one classroom score for each EBP.
These monthly classroom scores were averaged across
Months 5–9 of the school year to yield one intensity score
for each EBP. In the current study, data were available for
66 schools and 70 classrooms. Research assistants were
trained to 90% reliability with each other and the trainer for
each EBP fidelity checklist through didactic instruction and
coding of training videos with an established trainer, prior to
conducting field observations.

Data Analytic Plan

Study data were collected using Research Electronic Data
Capture, a secure, web-based application designed to sup-
port data capture for research studies (Harris et al., 2009).

For this study, we started with the individual (person-
oriented) leadership profile probabilities (i.e., a probability
of profile membership was calculated for each participant)
that were calculated from MLQ scores from the sample of
all principals, teachers and staff used in Stadnick et al.
(2019). We then aggregated the individual profile probabil-
ities to determine one profile (disengaged, optimal or un-
differentiated) for each school. Data aggregation precluded
schools with fewer than three respondents from inclusion in
this study. Using this method, no school had a categoriza-
tion of disengaged, thus this study only focuses on the
optimal (n � 50) and undifferentiated (n � 16) profiles.
This study sought to (a) evaluate the association between
school leadership profiles and fidelity of EBP implementa-
tion for three EBPs and (b) examine the role of implemen-
tation climate as a mediator in this association. Given the
nested nature of the data (classrooms within schools), null
models were conducted for each fidelity outcome to deter-
mine if there was a significant amount of variance attribut-
able to the school level. Results showed a substantial
amount of variance at the school level for all outcomes
(intraclass correlation coefficients � .74 to .89). Therefore,
all multilevel models were conducted with consideration of
two levels, with classrooms at Level 1 (n � 223 teachers/
staff) and schools at Level 2 (n � 66). Level 1 (classroom)
variables consisted of classroom intensity and accuracy
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fidelity to each of the three EBPs and teacher/staff-reported
implementation climate. Level 2 (school) variables included
principal characteristics, including leadership profiles (there
was one principal per school) and principal-reported imple-
mentation climate. No significant associations were found
between teacher and staff demographics, training, or expe-
rience and fidelity (see Table 1 in the online supplemental
materials); therefore, these variables were not included as
covariates in the models.

To explore possible associations between leadership pro-
files and EBP fidelity, (Aim 1) a multilevel structural equa-
tion model was used, with the dichotomous variable of
leadership profile (optimal vs. undifferentiated) predicting
fidelity (intensity and accuracy) for each of the three EBPs,
resulting in six models. For Aim 2, a multilevel structural
equation model was used to examine the possible mediating
role of implementation climate in the relationship between
leadership profiles and fidelity (intensity and accuracy) for
each of the three EBPs, resulting in six models. Figure 1 in
the online supplemental materials portrays the multilevel
structural equation model for Aim 1 and 2.

Results

Aim 1. Evaluate the Association Between School
Leadership Profiles and Fidelity of EBP
Implementation

Table 2 and Figure 1 show the mean fidelity ratings per
school for optimal and undifferentiated leadership profiles.
To investigate whether there were statistically significant
differences in fidelity ratings of accuracy and intensity
between schools with principals with optimal and undiffer-
entiated leadership profiles, multilevel structural equation
models were conducted, with the dichotomous variable of
leadership profile (optimal vs. undifferentiated) predicting
fidelity accuracy and intensity for each of the three EBPs.
Table 3 shows the results of these models. There were no
significant differences between schools with optimal and

undifferentiated leaders with regard to fidelity accuracy and
intensity for DTT and VS. There was a significant differ-
ence in fidelity accuracy for PRT (B � .80, SE � .40, p �
.05), with schools with principals perceived as exhibiting an
optimal leadership style showing higher observed ratings of
teacher and staff fidelity accuracy. In contrast, there were no
significant differences between schools based on leadership
for fidelity intensity for PRT.

Aim 2. Examine the Role of Implementation
Climate as a Mediator in the Association Between
Leadership and Fidelity

To explore the possible influence of principal- and
teacher/staff-reported implementation climate on the rela-
tionship between leadership profiles and fidelity, multilevel
structural equation models were conducted for EBP fidelity
accuracy and intensity (see Table 4). In all of the models
there was a significant association between leadership pro-
files and teacher/staff-reported implementation climate,
with optimal leadership profiles linked to more positive
teacher/staff-reported implementation climate, compared
with undifferentiated profiles (B � .85, SE � .25, p � .01).
However, the relationship between leadership profiles and
fidelity became nonsignificant in these models, and there
were no other significant associations between variables.

Discussion

This study examined the associations between leadership
and implementation climate and fidelity of implementation
of three EBPs (i.e., DTT, PRT, and VS) for children with
ASD in self-contained elementary settings. Teachers and
staff at schools with an optimal principal leadership profile
had higher EBP fidelity accuracy (adherence) for PRT;
however, this association became nonsignificant in models
that included implementation climate. Consistent with Stad-
nick et al. (2019), optimal leadership was significantly

Table 2
Descriptive Statistics for Fidelity Ratings per School for Each
Evidence-Based Practice for Optimal and Undifferentiated
Leadership Profiles

Fidelity ratings
Optimal

leadership, M (SD)
Undifferentiated

leadership, M (SD)

Discrete trial
Fidelity intensity 1.38 (1.23) 1.44 (1.01)
Fidelity accuracy 2.29 (1.18) 1.86 (1.15)

Pivotal response training
Fidelity intensity 0.67 (.81) 0.75 (.62)
Fidelity accuracy 2.09 (.95) 1.39 (1.11)

Visual supports
Fidelity intensity 1.88 (1.36) 1.90 (1.45)
Fidelity accuracy 1.62 (.99) 1.79 (1.17)

0

0.5

1

1.5

2

2.5

Intensity Accuracy Intensity Accuracy Intensity Accuracy

Discrete Trial (DT) Pivotal Response Training
(PRT)

Visual Supports (VS)

F
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y
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g

Optimal Leadership Profile Undifferentiated Leadership Profile

Figure 1. Fidelity ratings per school for each evidence-based practice for
optimal and undifferentiated leadership profiles.
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associated with higher teacher/staff-reported implementa-
tion climate. However, there were no significant associa-
tions between principal- and teacher/staff-reported imple-
mentation climate and EBP fidelity. Overall, the results of
this study indicate that the role of principal leadership in
EBP implementation is complex, which have implications
for fostering a conducive organizational implementation
context in schools (Lyon et al., 2018).

Our findings suggest that optimal leadership was associ-
ated with higher fidelity of PRT implementation and not
DTT or VS. We believe that the structure and components
of the interventions may play a role. Research suggests that
interventions that can be implemented with minimal support

and training might be less influenced by organizational
factors (Weiner, Belden, Bergmire, & Johnston, 2011).
DTT and VS may be interventions that fit these criteria.
DTT is a highly structured intervention with prescribed and
scripted lesson plans and materials that may require less
ongoing support once teachers and staff are trained. VS
implementation requires initial set up (e.g., developing ma-
terials and setting up the classroom), but may be easily
sustained with minimal support. However, PRT is a natu-
ralistic intervention that relies on the abilities of the teacher
or staff to engage in creative and imaginative play, make
decisions in the moment, and adapt to student behaviors and
preferences. Because of the dynamic and flexible nature of

Table 3
Multilevel Structural Equation Models Predicting Differences in Fidelity Ratings for Optimal and Undifferentiated
Leadership Profiles

Discrete trial, B (SE) Pivotal response training, B (SE) Visual supports, B (SE)

Profile Intensity Accuracy Intensity Accuracy Intensity Accuracy

Optimal leadership (vs. undifferentiated) �.03 (.38) .21 (.41) �.002 (.25) .80 (.40)� .05 (.50) �.09 (.35)

Note. All analyses controlled for school size, percentage of minority students per school, and percentage free and reduced lunch per school.
� p � .05.

Table 4
Multilevel Structural Equation Models Examining Associations Between Fidelity, Leadership Profiles, and Principal- and Teacher-
Reported Implementation Climate

Variable

Discrete trial, B (SE) Pivotal response training, B (SE) Visual supports, B (SE)

Intensity Accuracy Intensity Accuracy Intensity Accuracy

Classroom (within) level:
Residual variances

Fidelity rating .02 (.02) .08 (.05) .003 (.002) .10 (.07) .19 (.18) .08 (.07)
School (between) level:

Slope on
Optimal leadership profile 2.41 (1.93) 3.99 (2.34) �2.49 (3.09) 4.62 (3.58) �2.53 (5.75) �2.18 (3.24)
Principal-reported climate �2.65 (1.05)� �2.37 (1.89)� �2.20 (1.89) �2.56 (1.56) �1.19 (2.39) .66 (1.28)
Teacher-reported climate .15 (.86) .46 (.93) 1.85 (1.03) 2.14 (1.25) �.47 (1.31) .10 (1.10)

Fidelity rating on
Optimal leadership profile .13 (.50) .29 (.50) .24 (.32) .77 (.45) .004 (.63) �.07 (.43)
Principal-reported climate �.17 (.25) �.01 (.28) �.29 (.22) �.17 (.29) .12 (.36) �.05 (.26)
Teacher-reported climate �.11 (.18) �.03 (.27) �.17 (.14) .14 (.25) �.05 (.31) .01 (.22)

Principal-reported climate on
Optimal leadership profile .38 (.31) .38 (.31) .36 (.32) .36 (.31) .39 (.31) .39 (.32)

Teacher-reported climate on
Optimal leadership profile .85 (.25)�� .85 (.25)�� .85 (.25)�� .85 (.25)�� .85 (.25)�� .85 (.25)��

Principal-reported climate with
Teacher-reported climate �.02 (.06) �.02 (.06) �.02 (.06) �.03 (.06) �.03 (.06) �.02 (.06)

Intercepts
Principal-reported climate 1.69 (.30)�� 1.68 (.31)�� 1.71 (.31)�� 1.69 (.30)�� 1.68 (.30)�� 1.68 (.31)��

Teacher-reported climate 1.26 (.24)�� 1.26 (.24)�� 1.26 (.24)�� 1.26 (.24)�� 1.26 (.24)�� 1.26 (.24)��

Fidelity rating 3.08 (.62)�� 2.60 (.97)�� 1.63 (.63)� 1.31 (.81) 1.75 (1.06) 2.32 (.75)��

Slope .82 (4.22) 2.34 (4.75) �11.46 (4.77)� �6.27 (7.92) 1.81 (6.52) �2.13 (5.51)
Residual variances

Principal-reported climate .34 (.06)�� .35 (.06)�� .34 (.05)�� .35 (.06)�� .35 (.06)�� .35 (.06)��

Teacher-reported climate .36 (.06)�� .35 (.06)�� .36 (.06)�� .36 (.06)�� .36 (.06)�� .36 (.06)��

Fidelity rating .82 (.17)�� 1.32 (.18)�� .56 (.13)�� .89 (.15)�� 1.75 (.20)�� .93 (.12)��

Slope 1.38 (.71) 2.49 (.74)�� 4.18 (3.04) 3.72 (2.79) 4.06 (2.12) 3.16 (2.21)

Note. All analyses controlled for school size, percentage of minority students per school, and percentage free and reduced lunch per school.
� p � .05. �� p � .01.
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PRT, it may require more intensive support and ongoing
supervision, and teachers and staff may potentially benefit
from certain leader behaviors (e.g., ongoing feedback, re-
sources, protected time for supervision or consultation) to
ensure its successful use with children with ASD. Addition-
ally, DTT and VS may more easily align with traditional
approaches already in use in classrooms and schools (visu-
als and one-on-one structured time) and be naturally sup-
ported by principals unfamiliar with EBPs for ASD, while a
less familiar and more complex EBP, like PRT, might
require optimal leaders that go beyond general support to
ensure successful implementation. It is important to note
that fidelity of all EBPs was low, so it is possible that there
are other factors involved that affect EBP delivery by class-
room teachers and staff. At the organizational level, it might
be that the schools have limited resources for sustained use,
while at the individual level teachers and classroom staff
might have low motivation or competing responsibilities
that inhibit their use of the EBP. Furthermore, the complex-
ity of the EBP also might make it challenging for teachers
to implement the EBP, which was supported by our data
indicating PRT had the lowest fidelity across the EBPs.

The results indicate that the optimal leadership pattern
was associated with higher teacher/staff-reported imple-
mentation climate as compared to the undifferentiated lead-
ership pattern. This is consistent with research in commu-
nity service settings suggesting that leadership plays a key
role in driving strong implementation climates (Aarons et
al., 2014; Stadnick et al., 2019). Aarons, Ehrhart, Torres,
Finn, and Beidas (2017) theorize that general and imple-
mentation leadership lead to positive implementation cli-
mate, which in turn leads to greater EBP use (Ehrhart et al.,
2014). Within schools, it is possible that principals who
often do not have adequate training in special education
may not provide positive implementation climates to sup-
port EBP implementation with fidelity for children with
ASD (DiPaola & Walther-Thomas, 2003). It might be that
implementation climate mediates the relationship between
leadership and fidelity; in this study the significant relation-
ship between optimal leadership and fidelity of PRT be-
comes nonsignificant when implementation climate is in-
cluded in the model. In this study, only 13% of principals
reported having specialized ASD training. Research sug-
gests that principals may need ongoing professional devel-
opment to create learning environments and implementation
climates conducive to success for students with disabilities
(DiPaola & Walther-Thomas, 2003). Principals may benefit
from targeted leadership training on how to foster positive
implementation climates for EBP implementation. One such
intervention, the Leadership and Organizational Change for
Implementation (LOCI), is an organizational implementa-
tion strategy that targets both general and implementation-
specific leadership to improve the organizational context to
support EBP implementation (Aarons, Ehrhart, Farahnak, &

Finn, 2015; Aarons et al., 2017). LOCI creates a positive
general and strategic implementation climate that, in turn, is
theorized to change EBP fidelity. LOCI has been tested in
health service settings and is currently being tested in school
settings specifically for implementation of EBPs for ASD
(Brookman-Frazee & Stahmer, 2018).

Lastly, the results also indicate that there were no signif-
icant associations between neither principal- nor teacher/
staff-reported implementation climate and EBP implemen-
tation. While a significant association emerged between
optimal leadership and PRT accuracy, this became nonsig-
nificant in subsequent models. While research in other com-
munity service settings have found associations between
strong leadership and EBP implementation (Aarons et al.,
2014), within the school context, principals might be too far
removed from the classroom to influence teacher and staff
implementation behaviors. Based on the profiles derived by
Stadnick et al. (2019), optimal leader behaviors perceived
by teachers, staff, and principals were characterized by
transformational and transactional leader behaviors, gener-
ally, and not specifically directed toward EBP implementa-
tion efforts. Although principals are “first-level” leaders
(Aarons et al., 2017), in that they manage and supervise
teachers’ and staff’s direct services to students, the vast
array of services provided in schools may not allow princi-
pals to develop the depth and breadth of knowledge and
skills to provide thorough intensive implementation support
to teachers and staff of children with ASD. It is imperative
to further investigate the leadership landscape in school
settings, specifically in special education where informal
leaders (e.g., special education liaison, school psychologist,
teacher coach, etc.) may play important roles in supporting
EBP use. For example, although principals generally eval-
uate teacher and staff performance and are responsible for
promotions and rewards, a more proximal leader to teacher
and staff implementation behaviors may be a program or
autism specialist, who is trained to work with children with
ASD and able to provide coaching and direct feedback to
teachers and staff (Brookman-Frazee & Stahmer, 2018;
Brookman-Frazee et al., 2019). Further research is needed
to explore informal leaders (e.g., implementation influenc-
ers, implementation champions) in the complex leadership
structure of the special education system.

Implications

Although additional research is needed, our findings sug-
gest important implications for implementation of EBPs for
ASD in schools and the development of targeted implemen-
tation strategies more broadly. First, our results suggest
more research is needed that investigates how the compo-
nents and complexity of an EBP may affect implementation
fidelity by professionals across varying settings. It is pos-
sible that even with optimal leadership and a strong imple-
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mentation climate, the complexity of an EBP is a determin-
ing factor in successful implementation. Second, consistent
with prior research, our results suggest optimal leadership is
associated with implementation climate. Future research
can further examine leadership qualities, including imple-
mentation leadership, that booster implementation climate
and the relationship between implementation climate and
fidelity. Lastly, our results indicate further research is
needed in examining the leadership structure in the school
system and more broadly across organizations to understand
the effect on implementation outcomes and to inform lead-
ership training. Furthermore, it is possible that different
qualities make an “optimal” leader depending on organiza-
tional structure. This is an important area to continue to
study as trainings and frameworks for cultivating leadership
conducive to implementation of EBPs are developed. Using
implementation science to examine the implementation of
EBPs in different contexts and settings advances the field by
identifying inner- and outer-context factors that uniquely
affect implementation.

Limitations

Several limitations should be noted. First, several mea-
sures (general and implementation leadership, implementa-
tion climate, leadership profiles and fidelity for intensity
[dose]) were assessed through self-report, which potentially
introduces a shared measurement issue and bias. Second,
leadership profile classifications were determined by aver-
aging the probabilities across participants within each
school. In doing so, a majority of schools were classified as
the optimal profile and no schools were classified as disen-
gaged as originally identified in Stadnick et al. (2019),
creating two disproportionate comparison groups (optimal
vs. undifferentiated). Third, because teachers and staff work
as a team within the classroom to implement all EBPs,
scores for each construct were aggregated from members of
the special education sector, which differs from the general
education context. Therefore, this may not be an accurate
representation of the general or implementation leadership
and implementation climate of the entire school. In addition,
data aggregation precluded schools with fewer than three
respondents from inclusion in this study. Fourth, our sample
was geographically located in the northwestern and north-
eastern United States, two different contexts. Future studies
should include representative samples from regions across
the United States to ensure generalization. Fifth, fidelity
was overall low for all three EBPs, which might have
precluded our analysis from detecting significant relation-
ships between implementation climate and fidelity. Further
research should explore the complex factors mitigating fi-
delity of implementation for EBPs in special education
classrooms. Sixth, this study did not have data available on
training and coaching fidelity. Future research should in-

vestigate how varying levels or methods of training and
coaching might impact implementation of EBPs. Seventh, it
is possible observers drifted in their observations of fidelity
throughout the school year. Eighth, future research might
consider using a continuous measure of leadership to exam-
ine the relationships posed in this study. Finally, the non-
significant effects from the multilevel structural equation
models do not guarantee that a meaningful effect does not
exist. More specifically, a power analysis is required to
estimate the probability of detecting a given effect size for
our current sample size (70 classrooms nested in 66
schools). Because approaches for calculating power in mul-
tilevel structural equation modeling exist are unclear, future
methods-related research focused on power analyses for
multilevel structural equation modeling is needed to identify
estimate of power for research involving implementation of
EBPs in school settings.

Further research is warranted to explore the relative con-
tribution of organizational factors that influence EBP im-
plementation for children with ASD in schools. The results
of this study suggest that perceptions of principal leadership
behavior are not directly related to EBP implementation for
children with ASD in special education settings. However,
they may play a role in creating a positive implementation
climate to facilitate EBP use for direct-care providers
(teachers and staff) and may potentially benefit from tar-
geted leadership training to improve EBP implementation
conditions. Future research should focus on unpacking the
complex leadership structure (e.g., the influence of per-
ceived leadership behaviors exhibited by midlevel leaders
such as teacher supervisors) in special education that may
be distally related to EBP use.
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