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Abstract

Studies demonstrate that discrepancies among leader—follower perceptions of leadership are related to organizational pro-
cesses that may impact evidence-based practice (EBP) implementation. However, it is unknown whether discrepancies in
leadership perceptions also predict EBP use. This study examined the association of principal—staff alignment and discrepancy
in perceptions of implementation leadership with the dosage of three Autism-focused school-based EBPs, Discrete Trial
Training, Pivotal Response Training (PRT), and Visual Schedules. PRT dosage was higher when principals under-rated their
implementation leadership and when it was agreed upon that implementation leadership was low. Findings have implications
for leaders support of EBPs implemented in school-based settings.
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Schools represent the largest public sector for behavioral
health services, providing 70-80% of behavioral health care
for youth (Burns et al. 1995; Farmer et al. 2003). When
behavioral health programs are properly implemented in
schools, there are demonstrated improvements in children’s
behavioral and emotional functioning (Mihalic et al. 2008;
Ozer 2006; Wilson et al. 2003). Nonetheless, these improve-
ments are often stifled by the limited intensity or dosage
(e.g., frequency and duration) at which behavioral health
services are delivered in schools (Gottfredson and Gottfred-
son 2002). This treatment gap is exemplified in the limited
intensity of school-based services for children with Autism
Spectrum Disorder (ASD), a pervasive developmental dis-
order characterized by deficits in social communication and
the presence of restricted or repetitive behaviors (American
Psychological Association 2013). Treatment intensity or
dosage of ASD evidence-based practices (EBPs) delivered
by teachers has been low, regardless of considerable training
and support provided (Cook and Odom 2013; Locke et al.
2015; Mandell et al. 2013; Pellecchia et al. 2015; Stahmer
et al. 2015; Suhrheinrich et al. 2013).

Characteristics of the context in which EBPs are imple-
mented influence EBP implementation outcomes (Cum-
mings et al. 2007; Henggeler et al. 2008). Despite schools
being a primary source for child behavioral health services,
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efforts to better measure and characterize the school-based
implementation context are just emerging (Lyon et al. 2018;
Whitaker et al. 2018). Our understanding of the organiza-
tional context, resources, and support available for the
implementation of EBPs is lacking in schools in general,
but this gap is particularly pronounced in special educa-
tion classrooms which serve clients with diverse behavioral
health needs. In order to better understand the factors that
influence ASD EBP delivery, research must situate findings
within the unique context of special education settings.

Despite our limited understanding of the special educa-
tion context, implementation frameworks provide theoretical
guidance on individual and organizational factors that can
affect providers’ use EBPs. The Exploration, Preparation,
Implementation, and Sustainment (EPIS) implementation
framework (Aarons et al. 2011) identifies a number of char-
acteristics within an organization that is theorized to impact
indicators of implementation success (i.e., implementation
outcomes; Proctor et al. 2011). Leadership is one factor with
growing empirical support for its direct and indirect impact
on EBP implementation (Aarons and Sommerfeld 2012;
Aarons et al. 2016). Principal support has been identified as
a critical factor associated with effective implementation in
schools (Forman et al. 2009). Moreover, the degree of prin-
cipal support for an innovation is positively associated with
the quality of teachers’ innovation delivery (Gottfredson and
Gottfredson 2002).

While there is growing support for the importance of
principal leadership in supporting EBP implementation,
leader and follower perceptions of leadership often are
misaligned (Ostroff et al. 2004). Self-enhancement bias
often occurs when individuals rate themselves, which may
partially explain the tendency for leaders to rate their own
leadership abilities higher than their followers (Atwater and
Yammarino 1992; Fleenor et al. 1996). This tendency to
overrate oneself is problematic because it may leave leaders
unaware of gaps in the support needed by their followers
and therefore unable to provide support to facilitate EBP
use. While leaders have a tendency to overrate their lead-
ership ability, studies have found a smaller proportion of
leaders (i.e., “humble leaders™) also underrate their leader-
ship relative to their followers (Aarons et al. 2015, 2017b).
Theory suggests that individual and organizational outcomes
are optimal when both leader and follower perceptions of
leadership are high and that outcomes are less optimal when
there is agreement that leadership is poor (Yammarino and
Atwater 1993). When leaders perceive their leadership more
positively than followers (i.e., over-raters), outcomes are
expected to be lowest because leaders lack awareness of their
leadership weaknesses, limiting their ability to address them.
Outcomes for under-raters (i.e., leaders who rate their lead-
ership lower than followers; humble leaders) are mixed, as
these leaders are likely to attempt to improve their leadership

but may be limited in their assessment of their own ability
(Yammarino and Atwater 1993).

Discrepancies in perceptions of leadership have been
linked to organizational factors that, in turn, predict the qual-
ity of implementation; yet their direct association to indica-
tors of implementation success, such as EBP dosage, has not
been explored. Specifically, leader and follower agreement
on ratings of general and strategic leadership are associ-
ated with organizational culture and climate (Aarons et al.
2015, 2017a, b). Although examinations of leader—follower
agreement have not been linked to the dosage of EBP use,
in business settings, there is evidence that leader—follower
alignment directly impacts follower job performance (Atwa-
ter et al. 1995). Extending from this work to EBP imple-
mentation, it is possible that leader—follower alignment may
impact the intensity at which providers deliver EBPs (i.e.,
EBP dosage), one component of their performance in deliv-
ering EBPs.

When examining leadership most likely to impact imple-
mentation success, such as EBP dosage, strategic imple-
mentation leadership may hold more promise than general
leadership constructs (e.g., transformational and transac-
tional leadership) since it measures specific leader behaviors
enacted to support EBP implementation (Aarons et al. 2014).
Strategic implementation leadership behaviors intended to
support EBP dosage likely require targeted behaviors such
as being knowledgeable about EBPs and implementation,
proactive with regard to implementation, supportive toward
implementation, and perseverant in the implementation pro-
cess (Aarons et al. 2014). Additional research that attends
to discrepancies between leader and follower perceptions
of strategic implementation leadership behaviors to support
EBP implementation and the impact on follower delivery of
EBPs is needed.

The current study extends from a larger mixed-methods
study aimed at understanding individual and organizational
factors that impact EBP implementation in schools (Locke
et al. 2016). Our aims are twofold. First, we use qualita-
tive methods to characterize the special education context in
which teachers and principals are implementing ASD EBPs.
The characteristics and scope of work within schools dif-
fers from traditional mental and behavioral health facilities,
which can pose novel challenges to EBP implementation
(Forman et al. 2009; Langley et al. 2010). Special educa-
tion classrooms may experience unique challenges in addi-
tion to those of traditional classroom settings. Second, we
use quantitative methods to assess whether discrepancies
exist among principal self-ratings and staff (i.e., teachers and
classroom support staff) ratings of principals’ implementa-
tion leadership behaviors, and whether discrepancies predict
EBP dosage. This is the first study to examine alignment
of perceptions of leadership between principal and class-
room staff dyads. We then examined the association among
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principal-staff discrepancies on ratings of implementation
leadership behaviors with the frequency of staffs’ use of
EBPs (i.e., EBP dosage) for students with ASD. We exam-
ined the use of three interventions, based on the principles
of applied behavior analysis (ABA), to address academic,
behavioral, and social outcomes for children with ASD
(Arick et al. 2003): discrete trial training (DTT), pivotal
response training (PRT), and the use of visual schedules
(VS) (see descriptions of each in the Method section).

Method
Participants

Table 1 depicts the demographic characteristics of the sam-
ple. Participants included 57 principals, 73 Kindergarten-
through-third-grade autism support teachers, and 122 class-
room support staff from 72 special education classrooms.
Participants were from 57 schools in the Northeastern (Phil-
adelphia; n=40 schools) and Northwestern (Seattle; n=17
schools) United States. All participants were from schools
that were implementing the three EBPs. Most schools had a
single special education classroom (73.24%), but 19.72% had
two and 7.04% had three special education classrooms. Dif-
ferences in principal and staff characteristics were examined

for each city. Principals and staff from Philadelphia and Seat-
tle did not differ on any characteristics related to their educa-
tion or professional development experience. The only sta-
tistically significant differences were the ethnicity and race
of principals and staff across the cities. Specifically, there
were differences in the proportion of principals endorsing
being White (Philadelphia N=34.0%; Seattle N=94.1%, ¢
(53.9)=-5.23, p<.01), and Black (Philadelphia N =50.0%;
Seattle N=05.9%, t (54.07)=4.44, p <.01). There were also
statistically significant differences in teachers and support
staff endorsing being Hispanic (Philadelphia N=4.5%,
Seattle N=0%, t (109)=2.17, p <.05), White (Philadelphia
N=49.6%; Seattle N=89.7, ¢ (189.01)=—6.90, p <.01),
and Black (Philadelphia N=42.6%,; Seattle N=2.6%, ¢
(146.15)=28.06, p < .01). Participants were from schools that
were implementing three EBPs, DTT, PRT, and VS.

Intervention

Teachers and classroom staff implemented three ABA-
based interventions, DTT, PRT, and VS. The goal of these
interventions is to develop children’s academic, behavioral,
and social skills in a structured setting and generalize those
skills in a naturalistic environment (Arick et al. 2003). DTT
is a highly structured one-on-one method of teaching new
behaviors (e.g., speech, motor movements, requests) and

Table 1 Participant descriptives

Principals (n=57) Autism support Classroom
teachers (n=73) support staff
(n=122)
M (SD)/n (%) M (SD)/n (%) M (SD)/n (%)
Demographic characteristics
Age (years) 47.62 (7.59) 37.16 (10.41) 42.46 (12.71)
Gender (female) 36 (63%) 69 (97%) 110 (92%)
Ethnicity (Hispanic/Latino) 4 (7%) 0(0%) 7 (4%)
Race (not mutually exclusive)
White 33 (58%) 63 (86%) 66 (54%)
African American 21 (37%) 8 (11%) 44 (36%)
American Indian/Alaska Native 1 (2%) 1(1%) 1(1%)
Asian/Pacific Islander 2 (4%) 2 (3%) 9 (7%)
Multiracial and other 1 (2%) 0(0%) 1(1%)
Education
High school 0 (0%) 0(0%) 22 (18%)
Some college and vocational 0 (0%) 0 (0%) 40 (33%)
College degree 3(5%) 10 (14%) 42 (35%)
Graduate/professional 52 91%) 62 (85%) 15 (13%)
Other 2 (4%) 1(1%) 1(1%)
Professional experience
Tenure in current position (years) 5.29 (4.32) 3.60 (4.66) 4.56 (5.42)
Tenure in position as principal (years) 9.67 (7.53) - -
Specialized ASD training 10 (18%) 57 (79%) 56 (48%)
Special education certification - 72 (99%) 20 (16%)
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discriminations (Smith et al. 2000). DTT is used to break
skills into subunits and shape new behaviors. During inter-
actions, staff initiate a stimulus to elicit a response from
the child and reinforcement is used to reward appropriate
responses. Trials often involve repeated practice of a suc-
cessful response during several teaching episodes. PRT,
which can occur one-on-one or in a group format, is a natu-
ralistic behavioral intervention focused on improving lan-
guage and social skills (Koegel et al. 1988). PRT is child-ini-
tiated by indicating interest in an item or activity and, upon
completing a particular behavior (e.g., labeling the item,
imitating the teacher), the student is reinforced by receiving
the item. PRT often utilizes novel toys or items to engage
the student and increase their motivation. Visual Schedules
involve visual supports to transition students from activity to
activity (Dettmer et al. 2000). They provide the learner with
prompts to independently move through a series of activi-
ties and have been used to support daily living, academic,
vocational and leisure skills. These visual prompts come in
a variety of formats, including pictures or written words.
The use of visual schedules involves providing prompts and
cues to teach the child to independently engage in school
and self-care routines.

Training

Coaches provided all teachers with 2 days of intensive didac-
tic training covering the EBPs (DTT, PRT, and VS) during
district professional development days (Locke et al. 2016;
Pellecchia et al. 2015). Coaches worked with teachers in
their classrooms to set up the classrooms and plan for the
implementation of the EBPs with students. Following train-
ing, all teachers were provided ongoing coaching on the
EBPs, approximately once per month for 2 h each visit for
the duration of the school year. Coaches were Master’s and
PhD-level clinicians with expertise in the EBPs. Coaches
communicated the content of consultation to all principals
during an initial meeting; however, coaches did not regularly
meet with principals.

It was recommended that each student receive at least
two sessions of DTT and at least one session of PRT daily.
Visual Schedules are used more fluidly throughout the day,
and it was recommended that each student receive targeted
instruction on one-to-two visual schedules daily.

Procedure

The research team met with the school district officials in
both cities to obtain a list of Kindergarten through third
grade autism support classrooms and schools. Meetings
were arranged with the principal at each prospective school
to discuss the research activities and obtain a letter of agree-
ment to conduct research on their campus. Subsequently,

recruitment materials (e.g., informational handouts, flyers)
were distributed to the schools, and the research team met
with interested participants to provide additional informa-
tion about the study and their role as a study participant, to
enable them to make an informed decision regarding their
participation. Upon receiving informed consent, princi-
pals, teachers, and classroom support staff were asked to
complete study measures. A subset of participants (n=26
teachers) from high and low performing classrooms (based
on their dosage data) also participated in a semi-structured
interview to understand the implementation process of each
of the EBPs and experiences of the teachers. Participants
were compensated $50 for their survey completion time and
another $50 for their semi-structured interview. Procedures
were reviewed and approved by the [University of Wash-
ington and University of Pennsylvania] Institutional Review
Boards and each participating school district.

Measures
Demographic Questionnaire

Participants completed a short demographic questionnaire
that asked about their age, sex, racial/ethnic background,
educational attainment (highest degree), teaching experience
(in years), autism experience (yes/no), and special education
certification (teachers and classroom support staff only).

Leadership

Principals’ implementation behaviors were rated using the
Implementation Leadership Scale (ILS), a 12-item meas-
ure rated on a scale of 0 (not at all) to 4 (to a very great
extent) (Aarons et al. 2014). The ILS has four subscales that
assess the degree to which a leader is knowledgeable (deep
understanding of EBP and implementation issues), support-
ive (support for EBP adoption/use), proactive (anticipating
and addressing implementation challenges), and perseverant
(consistent and responsive to challenges) in implementing
EBPs. The ILS is psychometrically validated and has dem-
onstrated strong internal consistency previously and in the
current sample (@ =.97). The ILS was adapted in collabora-
tion with the developers for use in schools, and the factor
structure and psychometric properties were upheld (Lyon
et al. 2018). Principals completed self-ratings of their imple-
mentation leadership and teachers and classroom support
staff completed ratings of their principal’s implementation
leadership.

Dosage

Dosage was measured using a teacher-report of how fre-
quently the three intervention strategies were used in the
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classroom (Locke et al. 2016; Pellecchia et al. 2015). Since
teachers and classroom support staff within a single class-
room were both trained in and implemented the interven-
tions together, dosage was measured at the classroom-level.
Teachers reported on the intensity with which each of the
three interventions was delivered for every student with
ASD in their classroom during the past week. The intensity
of DTT and PRT delivery were rated as follows: “0” (less
than one time per week), “1” (one time per week), “2” (two
to four times per week), “3” (one time per day), and “4” (two
times per day). Since Visual Schedules are used during tran-
sitions, teachers used the following scale to rate intensity:
“0” (never), “1” (few transitions), “2” (some transitions), “3”
(most transitions), “4” (every transition). Dosage was meas-
ured on two occasions during the middle of the school year
to allow time for teachers to learn the interventions. Dosage
measurements occurred approximately 2 months apart and
scores were averaged across the two time points.

Qualitative Measure

The parent study included a systematic and comprehensive
interview guide with questions that elicited open-ended
responses that asked about teachers’ experiences implement-
ing each of the EBPs in their classroom and their school
context. We assessed broad inner context themes related to
the school and special education environment, leadership
and other supports for implementing ASD EBPs, and class-
room staffs’ experience implementing the ASD EBPs. We
include major themes from this analysis to provide context
for the implementation of these EBPs.

Data Analysis
Qualitative Data Analysis

This study used a mixed-methods approach. The purpose
of the qualitative analyses was to characterize the context
in which the EBPs were implemented as special education
classrooms represent a unique context for EBP delivery.
First, quantitative data in the parent study were collected and
qualitative interviews were subsequently conducted with a
subset of participants to supplement the quantitative findings
(“QUAN — qual”; Palinkas et al. 2011). Second, the func-
tion of the qualitative analysis was largely complementarity.
The qualitative data were used to provide depth of under-
standing of the context of the quantitative findings. Data
were analyzed in this way to better understand the classroom
staff’s use of the EBPs in the classroom.

Semi-structured interviews were transcribed and uploaded
to NVivo QSR 10 for data management. The coding scheme
was developed using an iterative approach. Three raters
independently coded four initial transcripts line-by-line to
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identify recurring codes. They met as a group to discuss
recurring codes to develop a codebook. The codebook was
developed using an integrated and iterative approach to cod-
ing as certain codes were conceptualized during the inter-
view guide development. This deductive approach centered
on codes related to the school and classroom environment,
experience implementing the EBPs, and barriers and facilita-
tors to implementation. Other codes were developed through
a close reading of the transcripts (i.e., inductive approach;
Bradley et al. 2007). The codebook contained operational
definitions of each code, examples of the code from the data,
and when to use or not use the code. The coding scheme was
refined in multiple stages and then applied to the data (Brad-
ley et al. 2007). Five coders coded all data and overlapped on
20% of randomly selected transcripts to determine inter-rater
reliability. They met together on a regular basis to discuss,
clarify, and compare emerging codes to ensure consensus.
Agreement was calculated based on the number of words
agreed upon; agreement between raters was excellent (per-
cent agreement =94.95% on all parent codes).

Quantitative Data Analysis

The ILS ratings by teacher and classroom support staff were
aggregated to create a school-level rating of implementa-
tion leadership for each principal. On average, 3.34 staff
(SD=1.56, range 1-8) reported on their principal’s imple-
mentation leadership. The average within-group agreement
(ayg()) Was .63, indicating moderate agreement (Lebreton
and Senter 2008) and the intraclass correlation coefficient
(ICC(1)) was .23, indicating a strong classroom-level effect
for leadership. Thus, although the within-group agreement
was only moderate, the strong ICC(1) value provided ade-
quate support for the aggregation of the ILS scores (Bliese
2000; James 1982; Lebreton and Senter 2008).

Prior to conducting polynomial regression and response
surface analyses, staff and principal implementation leader-
ship ratings were inspected to ensure adequate frequency of
discrepancies between their ratings (Shanock et al. 2010).
Implementation leadership ratings were standardized and
principal—staff scores that differed by at least half a standard
deviation were considered discrepant (Fleenor et al. 1996).
Three polynomial regression models were estimated to
examine the relation between discrepancies in implementa-
tion leadership ratings and classroom-level dosage to each of
the EBPs, after controlling for teachers’ age, years teaching
special education, and whether or not teachers have special-
ized training in ASD (Shanock et al. 2010, 2014). Predictor
variables were centered on their midpoint (see Atwater et al.
2005). Regression model assumptions were assessed to test
the accuracy of the models. Next, three variables were com-
puted: (a) the square of the centered variable for principal
implementation leadership ratings; (b) the cross-product of
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the principal and staff implementation leadership ratings;
and (c) the squared term of the centered variable for staff
implementation leadership ratings. The proportion of the
outcome variance explained (R?) was examined to determine
whether it was significantly greater than zero. For models
with a significant R%, coefficients (which are not directly
interpretable when conducting polynomial regression mod-
els) were transformed into four surface test values that are
interpretable: a;—a, (Shanock et al. 2010).

To facilitate interpretation of the results, the three-dimen-
sional response surface was plotted and its features were
examined (Shanock et al. 2010). The line of congruence is
the axis along which leader and follower ratings of imple-
mentation leadership are congruent. The line of incongru-
ence is the axis along which leader and follower ratings of
implementation leadership are incongruent. For the line of
congruence (x=y), we evaluated the linear (a;) and non-
linear (a,) relation between implementation leadership
agreement and EBP dosage. Along the line of incongru-
ence (x=—1y), we examined the relation between EBP dos-
age with the direction of discrepancy (a;) and the degree
of discrepancy (a,). All data analysis was performed in R
version 3.3.1.

Results
Qualitative Analyses

Several themes emerged from the principal and teacher inter-
views. Below, we discuss four important themes (working
in under-resourced contexts; working in isolation; teacher
motivation; reliance on external support) that characterize
the context in which the EBPs were being delivered. The
themes highlight the nuances of the implementation context
that may impact the teachers’ use of the EBPs and principals
support of their EBP use.

Working in Under-Resourced Contexts

Participants described the lack of resources in many schools
and the tumultuous conditions in which they work that often
impeded EBP implementation. Teachers often reported pur-
chasing their own materials in order to deliver the EBPs.
One teacher described that “most of the resources [she] has
were purchased by [her]” or donated by family members.
Another teacher remarked that she “[goes] to Goodwill a lot”
and has applied for external funding to purchase supplies
such as “Donors’ Choose projects to get different things in
the classroom.” Other teachers “make copies of things [since
they often] do not have booklets for each of the kids” just
to “get by.”

Working in Isolation

Compounding the under-resourced settings of many schools
is the frequent isolation in which many special education
teachers work. Teachers often described the isolating con-
ditions that special education teachers face as they often
are removed from general education altogether. One teacher
commented that she is “in a bubble [and] there is so much
going on outside of this bubble that [they] sort of get lost and
left alone until there’s a problem.” Other teachers described
physical isolation where their classrooms are situated far
away from general education classrooms. One teacher said
that they are “on the fourth floor” and “the only classroom
up there.” Other teachers were situated in the basement as
captured by this teacher’s statement, “Even if there’s another
autism support [special education] teacher, I really think I'm
alone because I'm in the basement. Half of the time the
school doesn’t even know I’m a teacher. I covered a sixth
grade classroom 1 day, and the teachers up there thought
I was a substitute teacher. That’s how I just feel, I'm by
myself, and I just do everything by myself.” Aside from
classroom separation, teachers also noted their children
with ASD are excluded from communal spaces. One teacher
noted that her students “do not get to go out to recess with
the general education kids.”

Teacher Motivation

Motivation to help their students appears to be endemic
to the teaching profession. Many teachers described their
strong desire to support their students with ASD, even in
the absence of resources or other supports in their schools.
One teacher expressed her strong belief in her students with
ASD and her calling as a teacher, stating that she “will work
so hard to do what’s best for [students].” She continued on to
say that she will do whatever it takes to make research-based
practices available because “having research-based practices
in the classroom is what they deserve.” Many teachers also
noted that they would “do what is best” for their students
with ASD because of their love for what they do and their
students.

Reliance on External Support

ASD is a complex disorder and schools often do not have
the breadth and depth of knowledge that may be neces-
sary to support students with ASD. Teachers frequently
noted their collaboration and reliance on external supports,
in particular, their coach. One teacher commented it is
so helpful “to get suggestions from [the coach],” which
helps with “feelings of isolation.” Another teacher noted
that she often “does not have much interaction with other
classrooms, so [she] does not know what other classrooms
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are doing,” so the coaches’ support is invaluable since the
coach “observes other classrooms to see what they are
doing and how they are implementing things.”

Quantitative Analyses

Means, standard deviations, and correlations for all vari-
ables included in the polynomial regression analysis are
shown in Table 2.

Overall, 34.18% of staff and principals were in agree-
ment (Principal ILS Mean =2.85; Staff ILS Mean =2.50),
32.91% of staff rated their principal higher than their
principal rated themselves (Principal ILS Mean =2.59;
Staff ILS Mean=3.18), and 32.91% of staff rated their
principals lower than their principals rated themselves
(Principal ILS Mean =3.31; Staff ILS Mean=2.03). The
distribution of discrepancies in both directions was suf-
ficient to proceed with polynomial regression analyses.
Table 3 includes the results of the polynomial regression
models and the response surface analyses. Teachers’ age,
years teaching special education, and whether or not teach-
ers have specialized training in ASD were included in the
models as control covariates; however, their effects were
not statistically significant, and did not change the inter-
pretation of the coefficients. They were therefore excluded
from the final model for parsimony. Results of the omni-
bus tests suggest that staff and principal ratings of imple-
mentation leadership account for a statistically significant
amount of variance in dosage of PRT (R2= 0.135, p<.01),
but did not account for a significant amount of variance
in dosage of DTT (R?=0.126, p=.10) or VS (R*=0.056,
p=.55). Since DTT and VS did not meet the requirement
for a significant proportion of variance to be explained by
the model, response surface modeling was only conducted
for PRT. Inspection of model assumptions revealed four
outliers (i.e., standardized residuals > 3); however, exclu-
sion of these observations did not impact the significance
of model estimates or their interpretation and calculation
of Cook’s Distance indicated the observations did not have
undue influence on the model (Cook and Weisberg 1982).
Therefore, all observations were retained in the model.

Pivotal Response Training

The line of congruence had a significant negative slope
(a;,=-1.04, SE=0.36, p<.01) and non-significant cur-
vature (a,=0.37, SE=0.22, p=.10), indicating a negative
linear relation between staff and principal-rated implemen-
tation leadership and PRT dosage. Findings suggest that as
agreed-upon implementation leadership scores increased,
classroom level PRT dosage decreased. The direction of
discrepancy in staff and principal implementation leader-
ship ratings was significantly associated with PRT dosage
(a;=0.99, SE=0.44, p <.05), but the curvature of the line
of incongruence was not significant (a,=0.53, SE=0.36,
p=.15). The significant positive direction coefficient indi-
cated that when staff rated their principal higher on imple-
mentation leadership and principals rated themselves lower
on implementation leadership (i.e., under-raters) PRT dos-
age was higher as compared to when staff rated principals
lower and principals rated themselves higher on implementa-
tion leadership (i.e., over-raters).

Discussion

The quantitative findings suggest that discrepancies in
principal and staff perceptions of principals’ implementa-
tion leadership behaviors exist, with a third of staff rating
their principal’s implementation leadership higher and a
third rating their implementation leadership lower relative
to principals’ ratings of themselves. While these discrepan-
cies exist, they only accounted for a significant proportion
of variance in one outcome: PRT dosage, which increased
as agreed-upon ratings of principals’ implementation leader-
ship decreased. The direction of the discrepancy in ratings
of implementation leadership also was associated with PRT
dosage. Results showed that PRT dosage was higher when
staff rated principals higher in implementation leadership
relative to principal’s ratings of themselves as compared
to when the staff rated principals lower in implementation
leadership relative the principal’s self-ratings. The quali-
tative findings suggest that special education teachers are
often operating in under-resourced settings and express
feelings of isolation in their schools that may affect their

Table 2 Implementation

. Mean SD 1 2 3 4 5
leadership and dosage
descriptive statistics 1. ILS—principal 2.91 0.59 -
2. ILS—staff 2.60 0.77 0.26" _
3. Dosage—DTT 1.06 1.15 -027" -0.21 _
4. Dosage—VS 1.85 1.84 —0.15 —0.09 0.11 _
5. Dosage—PRT 0.59 0.85 -0.24" -0.19 0.28" 0.19

“p<.05; "p<.01
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Table 3 Polynomial regression and response surface analyses
Discrete trial training dosage
Coeff SE t p
Polynomial regression Intercept 1.87 0.30 6.17 <0.01
Implementation leadership: staff 0.07 0.33 0.21 0.83
Implementation leadership: principal —0.68 0.53 —1.28 0.20
Implementation leadership: staff squared -0.29 0.24 -1.12 0.23
Implementation leadership: staff X principal -0.02 0.40 —-0.04 0.97
Implementation leadership: principal squared 0.10 0.30 0.33 0.74
R? 0.13 - - 0.10
Visual schedules dosage
Coeff SE t P
Polynomial regression Intercept 2.08 0.40 5.26 <0.01
Implementation leadership: staff -0.23 0.43 —-0.55 0.58
Implementation leadership: principal —-0.94 0.69 —-1.36 0.18
Implementation leadership: staff squared 0.18 0.31 0.59 0.56
Implementation leadership: staff X principal 0.18 0.53 0.34 0.74
Implementation leadership: principal squared 0.30 0.39 0.75 0.46
R? 0.06 - - 0.55
Pivotal response training dosage
Coeff SE t p
Polynomial regression Intercept 1.03 0.20 5.26 <0.01
Implementation leadership: staff —0.02 0.21 -0.10 0.92
Implementation leadership: principal —-1.02 0.34 —-2.96 < 0.01
Implementation leadership: staff squared —0.01 0.16 —-0.09 0.93
Implementation leadership: staff X principal —-0.08 0.26 -0.32 0.75
Implementation leadership: principal squared 0.46 0.20 2.36 0.02
R® 0.15 - - 0.04
Response surface analyses a, —-1.04 0.36 -291 <0.01
a, 0.37 0.22 1.66 0.10
a, 0.99 0.44 224 0.03
a, 0.53 0.36 1.47 0.15

implementation of autism EBPs. Despite these challenges,
teachers reported strong motivation to serve their students
with ASD, including through the use of EBPs for ASD. In
order to support their use of the EBPs, teachers noted utiliz-
ing their coaches for guidance to mitigate the effects of their
isolating context.

The increase in PRT dosage when principals underes-
timate their implementation leadership relative to staff is
consistent with previous research finding positive outcomes
when leaders underestimate their own leadership (Aarons
et al. 2017b; Atwater et al. 1995). Aarons et al. (2017a, b)
found that “humble leaders,” those who under-rate their
implementation leadership relative to their staff, reported
greater involvement and performance feedback climates.
While their findings suggest that underestimating one’s
leadership can impact outcomes proximally related to

implementation, this is the first study to demonstrate that
underestimating one’s implementation leadership relative
to staff ratings is associated with staff-reported dosage of
EBPs.

The tendency for PRT dosage to be higher when leaders
underrate their implementation leadership may be indica-
tive of a general process through which leaders impact the
work environment. Empirical research on humble leader-
ship, where leaders recognize their limitations and others’
strengths, suggests that it operates through social contagion
(Owens and Hekman 2012, 2016). That is, humble lead-
ership fosters processes of a team’s collective humility
(e.g., being teachable, owning limitations and mistakes)
and this humility, on behalf of the leader and team, impacts
the team’s performance (Owens and Hekman 2016). The
impact of humble leadership on team functioning may be
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particularly relevant in classroom-based settings where
these EBPs were implemented as classroom staff and teach-
ers are working together as a team to implement the EBPs.
Alternatively, the tendency for leaders to underrate them-
selves could be reflective of team psychological safety, the
“shared belief that the team is safe for interpersonal risk
taking” (Edmondson 1999). Prior research has demonstrated
that team psychological safety is positively associated with
team performance, and this association is mediated through
engaging in learning behaviors (Edmondson 1999). The
negative effects of over-ratings one’s own leadership may be
amenable to current leadership interventions. The leadership
and organizational change for implementation (LOCI) inter-
vention involves a 360° assessment where leaders and their
staff rate their leadership (Aarons et al. 2017a). These ratings
are used to provide feedback to leaders and develop tailored
plans to improve their leadership behaviors to support EBP
implementation. The LOCI intervention is currently being
applied in school settings to support the implementation of
ASD interventions (Brookman-Frazee and Stahmer 2018).

Although the results were consistent that “under-rating”
leaders had more positive outcomes than “over-rating” lead-
ers, those results must be interpreted in light of the gen-
eral pattern of results that PRT dosage was highest when
principal’s self-rated implementation leadership was low
across all levels of staff ratings of the principals’ implemen-
tation leadership (see Fig. 1). In fact, the regression results
showed a significant and negative main effect for principal
ILS ratings but a non-significant relationship for staff ILS
ratings, which is reflected in Fig. 1 as well as the findings for
the line of congruence. This negative relationship between
implementation leadership and PRT dosage was unexpected
in light of theory (Bass and Yammarino 1991) and previ-
ous research demonstrating a positive association between
agreement that leadership is strong with both organizational
climate (Aarons et al. 2015, 2017a, b) and job performance
(Atwater et al. 2005).

There are a number of possibilities for these unexpected
results. One possibility is that when staff and principals are
both aware that principals are not a source of implemen-
tation support, this may engender greater intrinsic motiva-
tion among staff in implementing the EBPs and potentially
improve their treatment use. Empirical studies demonstrate
that autonomy is required for intrinsic motivation (Niemiec
and Ryan 2009) and that intrinsically motivated, versus
externally controlled, individuals show enhanced perfor-
mance (Ryan and Deci 2000). Our qualitative data suggest
that the special education teachers tended to be intrinsically
motivated to use the practices and use them well, despite
limited resources and feeling isolated in their schools.
Another explanation is that when both staff and principals
recognize that principals’ implementation leadership is lack-
ing, staff may be more likely to seek out the support of the
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Fig. 1 The figure depicts the Implementation Leadership Scale agree-
ment, degree, and direction of disagreement associated with Pivotal
Response Training dosage. The solid line depicts the line of congru-
ence, representing how agreement in ILS ratings is related to PRT
dosage. This line has a significant negative slope (a,), suggesting that
PRT increases as agreed-upon ILS scores decrease. The curvature of
the line of congruence (a,) was non-significant, suggesting a linear
relationship between ILS agreement and PRT dosage. The dashed
line depicts the line of incongruence, representing how discrepancy
in ILS ratings relates to PRT dosage. The direction of the discrepancy
(a;) matters, such that PRT dosage is higher when staff ILS is high,
and principal ILS is low (right corner of graph). The curvature of the
line of incongruence (a,) was non-significant, suggesting the degree
of discrepancy did not relate to PRT dosage

consultants who provided training and ongoing coaching in
the EBPs, which may enhance their use of PRT. The quali-
tative results suggest that consultants functioned as a form
of support for teachers and means to compare the quality
of their EBP use to other teachers implementing the EBPs.
Given consultants’ expertise in the EBPs, higher reliance on
implementation support from consultants, rather than prin-
cipals, may better support teachers in their use of PRT. A
final explanation could be that the causal direction may be
reversed, such that the success of the intervention is used as
a guide for principals to know how much implementation
leadership is needed. If fidelity is high, then principals may
not think their emphasis on implementation is necessary,
and thus they focus on other strategic goals at their schools.
While these explanations may be possible, we cannot make
definitive claims about any of these processes given the cur-
rent data. Further exploration of principals’ role in support-
ing EBP implementation is needed to clarify this association.

It is important to highlight that the self-reported dosage
of all three EBPs was quite low. Teachers’ average reported
use of the EBPs most closely maps onto usage of DTT and
PRT “once per week” and during “some transitions” for
Visual Schedules. These rates are below the recommended
frequency of delivery for these EBPs (National Research
Council 2001). While having a principal who underrates
their implementation leadership predicted the higher use
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of PRT relative to principals who overrate their leader-
ship, only two classrooms reported average use of PRT that
corresponds to the recommended daily use. This suggests
that there are likely additional factors, such as the limited
resources in schools, that may be interfering with classroom
staff’s use of the EBPs.

The influence of agreement and discrepancies in imple-
mentation leadership on only PRT dosage may be due to
the increased complexity and resources required to imple-
ment PRT relative to DTT and VS. Prior research has sug-
gested that organizational level constructs, in this case lead-
ership, may have limited influence on the implementation
of innovations that can be implemented by an individual
with relatively minimal training and support (Weiner et al.
2011). While the three treatment models implemented are
all based on principles of applied behavioral analysis, they
differ in their level of structure, complexity, and training
required for mastery (Stahmer et al. 2015). DTT and VS are
both highly structured, and the steps for implementation are
clear and simple to follow. PRT is the least structured of the
three strategies and requires additional materials that are not
typically provided by schools. For instance, PRT requires
staff to have novel toys that students do not regularly have
access to in order to enhance motivation and interest. Visual
Schedules also require some materials, but these are more
readily available in schools (e.g., paper, laminators, print-
ers) and the resources used can be modified based on avail-
able materials (e.g., written or drawn schedules can be used
instead of printed images). The relative difficulty of PRT and
necessity for additional resources to implement may enhance
the importance of the degree and direction of implemen-
tation leadership in supporting the use of PRT, especially
when operating in already under-resourced environments.
The relative ease and low resource burden of VS and DT
may mean they can be sufficiently supported by consultants,
precluding the need for principal implementation support.
Additionally, dosage for DT and VS may be better explained
by individual-level factors, such as teachers’ intrinsic moti-
vation which we speculate may support PRT dosage in the
absence of supportive principal leadership.

Limitations

Several limitations should be noted. First, dosage was
measured via teachers’ self-report, potentially introduc-
ing self-report bias. The necessity for teachers to recall
the intervention dosage for each student over the past
week may have led to over- or underestimates of the actual
dosage provided. While this method of measuring dos-
age ensures dosage for all students is accounted for and
also is more feasible than requiring teachers to track more
frequently, it does likely introduce error into our dosage
measurement. Second, teachers and classroom support

staff shared the role of delivering the EBPs and therefore
dosage was measured at the classroom level, rather than
the individual level. Due to the limited number of schools
with multiple special education classrooms and very small
number of classrooms within schools with more than one
special education classroom (i.e., 2-3), we were unable to
account for the nesting of classes in schools or disentan-
gle the effects of the school from those of the classroom.
Third, the agreement levels for the ILS were not as high
as we would have liked. Although the ICC(1) levels were
strong and supported studying leadership at the classroom
level, future research should investigate the issues that may
cause variability in how principals’ implementation lead-
ership is perceived. Given that the primary focus of the
parent-study was to assess implementation outcomes, we
were not able to control for possible student-level covari-
ates that may have influenced intervention dosage such
as ASD severity. Finally, the data are cross-sectional and
correlational; therefore, we are unable to make conclu-
sions about causality.

Conclusion

Alignment and discrepancies between staff and principal’s
assessment of principal’s implementation leadership was
associated with the dosage of PRT. This further supports
the view that leadership is important in the use of EBPs and
also suggests that alignment in perceptions of implemen-
tation leadership may be more influential in the use EBPs
with increased complexity and resource requirements. The
findings support previous research demonstrating the util-
ity of “humble leadership” and also raise additional ques-
tions about how the use of EBPs is supported when there is
consensus that implementation leadership is weak. These
findings underscore the need for additional research on EBP
characteristics that necessitate strong implementation lead-
ership to support their use and how EBP use is supported in
the face of limited leadership support.
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