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Abstract Although it is widely recognized that variation in
implementation fidelity influences the impact of preventive
interventions, little is known about how specific contextual
factors may affect the implementation of social and behavioral
interventions in classrooms. Theoretical research highlights the
importance of multiple contextual influences on implementa-
tion, including factors at the classroom and school level
(Domitrovich et al., Advances in School Mental Health
Promotion, 1, 6-28, 2008). The current study used multi-
level modeling to empirically examine the influence of teacher,
classroom, and school characteristics on the implementation of
classroom-based positive behavior support strategies over the
course of 4 years. Data were collected in the context of a 37-
school randomized controlled trial examining the effectiveness
of school-wide Positive Behavioral Interventions and Supports.
Multi-level results identified several school-level contextual
factors (e.g., school size, behavioral disruptions) and teacher-
level factors (perceptions of school organizational health and
grade level taught) associated with variability in the implemen-
tation of classroom-based positive behavior supports.
Implications for prevention research and practice are discussed.
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Introduction

With the increasing emphasis on measuring implementation
and the greater formulation of implementation science
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(Spoth et al. 2013), greater attention is given to implementation
in research trials. However, this is often done to determine
whether attenuated intervention effects could be due to poor
implementation (Dane & Schneider 1998; Domitrovich &
Greenberg 2000; Gresham et al. 1993). This paper goes beyond
describing the implementation process by examining the influ-
ence of teacher, classroom, and school characteristics on the
implementation of positive behavior support strategies over
time within the context of a randomized controlled trial
(RCT) testing the effectiveness of school-wide Positive
Behavioral Interventions and Supports (SW-PBIS; Horner
et al. 2005; Sugai & Horner 2002, 2006). The current study
serves as an important test of the multi-level, contextual imple-
mentation model proposed by Domitrovich et al. (2008), and
thus has important implications for implementation science and
the high quality use of classroom-based supports.

Factors Associated with Implementation Quality

Although it is widely recognized that garnering stakeholder
“buy-in” and preparing an organization (e.g., schools) for
change by providing time, staff, resources, and materials are
critical to the successful implementation of programs
(Adelman & Taylor 1997), less is known about how specific
baseline contextual elements may impact the implementation
of social and behavioral interventions. Literature supports the
notion that multiple levels of context (e.g., classroom and
school) are important facilitators of or obstacles for implemen-
tation, and therefore need to be considered when examining
intervention effects (Berkel et al. 2011; Domitrovich et al.
2008; Durlak & DuPre 2008). Specifically, Domitrovich
et al.’s (2008) theoretical model asserts that there are two
important elements to implementation: characteristics of the
intervention itself and the support system which promotes
implementation. The model asserts that one must consider the
core components, standardization, and delivery of both the
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intervention and support system (Domitrovich et al. 2008). The
extent to which implementers respond to the intervention and
support system, combined with the quality with which an
intervention is implemented, will be influenced by three hy-
pothesized ecological levels: the individual implementer level
(e.g., a teacher), the school level, and the macro (e.g., district
policy) level. For example, research suggests a variety of
important contextual factors which are concurrently associated
with implementation quality, including the following: (a) the
school’s climate (Beets et al. 2008; Domitrovich et al. 2009;
Glisson & Green 20006) including features of the work environ-
ment, relationships between teachers, and principal leadership
(Domitrovich et al. 2008; Payne et al. 2006; Ringeisen et al.
2003); (b) school-level composition and student indicators
which often signal disorder (e.g., student mobility and school
size; Domitrovich et al. 2008; Payne et al. 2006); (c) the
attitudes and beliefs of teachers (Beets et al. 2008), includ-
ing the extent to which teachers’ philosophies on education
are consistent with the intervention (Rohrbach et al. 1993),
the perception that students’ needs will be met with the
intervention (Reimers et al. 1987), and teachers’ percep-
tions that implementation of the intervention is feasible
(Pankratz et al. 2002; Ringwalt et al. 2003); and (d) level
of training provided to school staff (Dane & Schneider
1998; Dusenbury et al. 2003).

Much of the extant research has focused on the associations
of these factors with implementation quality at a single time
point. It is unclear whether contextual factors will impede or
promote growth in implementation over time. For example,
school disorder could serve as an obstacle to quality imple-
mentation (e.g., as stated by Gottfredson et al. 2002), or it
could provide the opportunity for greater growth because there
is more room (Bradshaw et al. 2009) or motivation for im-
provement (Pas & Bradshaw 2012). Furthermore, few studies
have examined implementation longitudinally or tested the
association of changes in implementation with teachers’ per-
ceptions of their school environment and demographics. The
exploration of multiple levels of contextual influence on im-
plementation quality is particularly important when consider-
ing the SW-PBIS model, as it targets both the school and
classroom context, highlighting the significance of potential
influences at both levels.

School-Wide-Positive Behavioral Interventions and Supports

The current study focused on a widely used prevention model
called SW-PBIS (Sugai & Horner 2002, 2006), which is a
non-curricular, school-based approach implemented in over
20,000 schools in the USA. It incorporates behavioral, social
learning, and organizational behavioral principles to promote
changes in staff behavior as a means for positively impacting
student discipline, behavior, and academic outcomes. SW-
PBIS is focused on formalizing and improving systems,

implementing evidence-based practices, and promoting data-
based decision making (Horer et al. 2010). The multi-level
prevention model is implemented across classrooms and non-
classroom settings with the aim of preventing disruptive be-
havior and enhancing the school’s organizational climate.
SW-PBIS in Maryland utilizes a unique training protocol
whereby school teams are trained by the state and then the
school-based team trains teachers within the school (see
Barrett et al. 2008; Bradshaw & Pas 2011 for additional
information on the state infrastructure). Though advantageous
in ways, this training model leads to some concerns about
gaps in implementation at the classroom level.

Since SW-PBIS implementation occurs at both the school
and classroom level (Barrett et al. 2008), it is important to
assess fidelity at both levels. Yet, implementation research on
SW-PBIS has examined school-level implementation, with
little consideration of classroom-level implementation. For
example, state-wide scale-up research regarding the influence
of school-level factors on school-level implementation has
demonstrated a link between student mobility, enrollment,
and the percent of certified teachers with implementation
quality (Bradshaw & Pas 2011; Pas & Bradshaw 2012).
Moreover, implementation quality generally improves over
time. Scale-up research has also shown that schools with more
student suspensions are more likely to seek training
(Bradshaw & Pas 2011). However, some of these same con-
textual influences may also pertain to implementation quality
within the classroom context, though this is unexamined.

Current Study

The current study draws on data from a randomized controlled
effectiveness trial of the SW-PBIS model in 37 elementary
schools to examine the growth in implementation of
classroom-based positive behavior support strategies. Given
the RCT design and the fact that some elements of SW-PBIS
are likely implemented in schools which lack formal training
in the model (Bradshaw et al. 2008a, b), we have the rare
opportunity to explore implementation of program features in
both trained and non-trained schools. Previous outcomes-
focused studies from this RCT reported a number of signifi-
cant treatment effects of SW-PBIS, including student suspen-
sions and office referrals (Bradshaw et al. 2010), teacher
ratings of students’ aggressive, disruptive, and prosocial be-
haviors (Bradshaw et al. 2012a, b), and teacher ratings of
school climate (Bradshaw et al. 2009). However, there has
been limited consideration of SW-PBIS implementation qual-
ity in the classroom or implementation variation based on
school- and classroom-level contextual factors.

The current study examined the potential influences of
teacher-, classroom-, and school-level contextual factors on
classroom-based implementation of positive behavior support
strategies (Berkel et al. 2011; Domitrovich et al. 2008; Durlak
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& DuPre 2008). Given the longitudinal design, whereby data
from teachers across 4 years were analyzed, we were interest-
ed in multi-level contextual influences on changes in imple-
mentation over time. Since SW-PBIS is the confluence of a
variety of basic behavior management strategies implemented
across all school contexts, it is important to examine how
implementation might also occur in classrooms where there
has been no formal training of the SW-PBIS model (Bradshaw
et al. 2008a, b). Therefore, fidelity was assessed in both
treatment and comparison schools, and thus, we refer to the
fidelity outcome as “positive behavior support strategies.”

Based on the Domitrovich et al. (2008) model, we hypoth-
esized that classroom composition (e.g., student behavior
(Kellam et al. 1998) and class size) and teacher perceptions
of the school environment, as well as school-level indicators
of disorder and support for a behavioral approach would be
associated with the implementation of positive behavior sup-
port strategies (Domitrovich et al. 2008; Gottfredson et al.
2002; Payne et al. 2006). For example, we expected that
classrooms where students were highly disruptive (Kellam
et al. 1998) would have poorer baseline implementation of
positive behavior support strategies, as classroom-level disor-
ganization may impede initial adoption of positive behavioral
support strategies. In addition, we hypothesized that teachers’
more favorable perception of school climate would be associ-
ated with better initial implementation (Beets et al. 2008;
Domitrovich et al. 2008; Durlak & DuPre 2008), as this may
signal a more favorable school environment which is ready for
implementation (Adelman & Taylor 1997). At the school
level, we hypothesized that school-wide implementation and
leadership for SW-PBIS would be positively associated with
better classroom-based implementation over time, as this in-
dicates school-level support structures for implementation
(e.g., Domitrovich et al. 2008; Ringeisen et al. 2003). In
addition, we hypothesized that schools with greater organiza-
tional challenges (e.g., high mobility, student-to-teacher ratio,
and suspensions) would have a more difficult time with im-
plementation over time (Durlak & DuPre 2008; Gottfredson
et al. 2002; Payne et al. 2006). We also explored for potential
interactions between intervention status and school- and
classroom-level factors to determine if any of the contextual
influences were more pronounced in the formally SW-PBIS
trained schools.

Method

Design

Data come from 37 elementary schools that were involved in a
group randomized controlled trial (Murray 1998) testing the

effectiveness of the universal SW-PBIS model. All schools
agreed to enroll in the trial. Schools were matched on select
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baseline demographics (e.g., school enrollment), of which 21
schools were randomized to treatment and 16 to the compar-
ison condition. The comparison schools were trained in SW-
PBIS at the end of the 4-year trial.

Training Treatment schools formed SW-PBIS teams (i.e., 5-6
members including teachers, administrators) who attended an
initial 2-day summer training led by the SW-PBIS Maryland
State Leadership Team and co-led by one of the developers of
SW-PBIS. The SW-PBIS teams, in turn, trained the teachers
and other school-based staff (i.e., using a “training of trainers”
model). In each subsequent year, school-based teams attended
2-day booster training events to ensure sustained training and
implementation. In addition, monthly on-site support and
technical assistance were provided by a behavior support
coach (e.g., school psychologist) who was trained by the state
and supervised by the district (see Barrett et al. 2008;
Bradshaw & Pas 2011; Bradshaw et al. 2012a, b for
additional information on the training).

Participants

The participants were 1,056 teachers in 37 elementary schools
involved in the RCT testing the effectiveness of SW-PBIS.
The vast majority of the teachers were female (92 %) and
White (89 %). About half of the teachers were young (20—
30 years old; 48 %) and taught the upper (grades 3-5) ele-
mentary grades (51 %). The schools had a diverse student
population; on average, about 35 % of the students were
African American, and about 40 % of students received free
and reduced meals. See Table 1 for further detail regarding
teachers and schools.

Measures

Classroom-Based Implementation of Positive Behavior Sup-
port Strategies Classroom teachers in all 37 schools complet-
ed the classroom systems subscale of the Effective Behavior
Support Survey (EBS; referred to as EBS-classroom through-
out; Sugai et al. 2000), which is a 12-item scale that measured
the use and quality of positive behavioral support strategies
(e.g., having positively worded and clear statements describ-
ing rules and expectations). This measure has been used as an
indicator of classroom management in a number of studies
(e.g., Bohanon et al. 2006; Bradshaw et al. 2010; Hagan-
Burke et al. 2005; Mitchell & Bradshaw 2013; Safran 2006)
and demonstrates adequate internal consistency (Cronbach’s
alpha [«]=.83). Prior research confirmed the one-factor struc-
ture, and other studies have demonstrated predictive validity
with student ratings of school climate and low rates of student
discipline problems (Mitchell & Bradshaw 2013). Teachers
indicated whether each item was “in-place” within their class-
room on a scale of 0-2 (i.e., 0=not in place, 1=partially in
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Table 1 Teacher and school characteristics

Teacher characteristics (N=1,056) N (%)
Gender
Male 82 (7.8)
Female 974 (92.2)
Race/ethnicity
American Indian/Alaskan Native 3(.3)
Asian/Pacific Islander 5(.5)
African American 89 (8.4)
White 941 (89.1)
Other 7(7)
Multiracial 11 (1.0)
Grade
Pre-K or kindergarten 149 (14.1)
Ist grade 179 (17.0)
2nd grade 180 (17.0)
3rd grade 186 (17.6)
4th grade 181 (17.1)
Sth grade 163 (15.4)
Combinations of grades 18 (1.8)
Age
20-30 502 (47.5)
31-34 252 (23.9)
41-50 154 (14.6)
51-60 129 (12.2)
60+ 19 (1.8)
Years teaching® 5.12 (6.83)

Scores on the EBS-classroom®

Year 1 81.55 (15.25)
Year 2 85.47 (15.26)
Year 3 87.14 (13.74)
Year 4 87.51 (13.77)
Year 5 89.04 (13.51)
School characteristics (N=37 schools) Mean (SD)
School enrollment 486.4 (157.8)
Student mobility 23.6 (8.2)
Student-to-teacher ratio 18.5(4.4)
Percent students receiving FARMs 40.0 (20.0)
Percent of students African American 34.7 (29.9)
Faculty turnover rate 16.1 (7.6)
Student suspension rate 6.6 (6.5)
Score on the EBS-school-wide 42.9 (14.9)
Score on the SET 39.4 (16.6)

#Mean (standard deviation) displayed
FARMs free and reduced meals

place, and 2=in place); the measure was scored by dividing
the total earned points by the total possible points. The
teachers’ continuous EBS scores (ranging from 0 to 100 %)
over the five possible time points were used as the repeated

measures outcome variable in this study. Average scores and
standard deviations are displayed in Table 1.

School Organizational Health Teachers completed the 37-
item Organizational Health Inventory (OHI; Hoy &
Feldman 1987), which assessed five aspects of the func-
tioning of the schools: teacher affiliation (9 items, a=.94),
academic emphasis (5 items, a=.87), collegial leadership
(10 items, =.95), resource influence (7 items, a=.89), and
institutional integrity (6 items, «=.90). Items were en-
dorsed on a 4-point Likert-type scale ranging from rarely
occurs to very frequently occurs. An overall score for the
OHI was calculated by averaging the responses on all 37
items. This measure has been used in various studies, and a
factor analysis has confirmed the factor structure (Hoy &
Tarter 1997; Hoy et al. 1991).

Classroom Indicator of Student Disruptive Behavior The
Teacher Observation of Classroom Adaptation-Checklist
(TOCA-C; Koth et al. 2009) was used to assess the baseline
level of student disruption in each classroom. The TOCA-C is
a checklist version of the TOCA-R used in several prevention
trials (e.g., lalongo et al. 1999; Petras et al. 2004). It included a
measure of students’ aggressive and disruptive behaviors
(fights; 9 items, «=.92), using a Likert-type scale (1=never
to 6=almost always). Prior research demonstrated the test-
retest and internal consistency of the TOCA-C (for a review,
see Koth et al. 2009) and the predictive validity of the
aggressive-disruptive behavior subscale (e.g., Petras et al.
2004). Given our interest in classroom disorder in the current
study, we created a classroom-level average score on the
aggressive and disruptive behaviors subscale.

Number of Students in the Classroom This was calculated as
an indicator of class size.

Teacher Demographics Classroom teachers completed an in-
formation form providing their age, gender, racelethnicity,
grade taught, and number of years teaching in the school.

School-Wide Implementation of Positive Behavior Support
Strategies As described above, the EBS also contained a
scale assessing perceptions of school-wide implementation
(referred to as EBS-school-wide). Specifically, the EBS-
school-wide included 15 items that assessed the degree to
which school-wide behavioral supports were in place (e.g.,
school-wide rules are explicitly stated; problem behaviors
are clearly defined; a=.90). Staff indicated whether each
item was in-place in their school (i.e., scale of 0-2 for each
item), and scores reflected the proportion of earned points.
Data from all staff were averaged to the school level and
used as a predictor variable in this study. The school aver-
age score is presented in Table 1.
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External Assessment of School-Level SW-PBIS Fidelity Annual
assessments of SW-PBIS implementation using the validated
School-wide Evaluation Tool (SET; Horner et al. 2004; Sugai
et al. 2001) were also conducted in all 37 schools by trained
external observers, hired and trained by the research team,
who were unaware of the schools’ implementation status. This
is a widely used measure completed by conducting a struc-
tured tour of the school, brief interviews with randomly se-
lected school personnel and students, and a review of school
documentation and posted materials (e.g., posting of behav-
ioral expectations). The SET provides an overall score,
representing the averaged proportion of elements imple-
mented across the following dimensions: (a) behavioral
expectations defined, (b) expectations taught, (c) on-going
system for rewarding behavioral expectations, (d) system
for responding to behavioral violations, (¢) monitoring and
decision making, (f) management, and (g) district level
support. The overall possible score ranges from 0 to
100 %, with 80 % as the recommended cutoff for fidelity
(Bradshaw et al. 2008a, b). The overall score is typically
used as an aggregated measure of implementation of SW-
PBIS, rather than simultaneously modeling all seven SET
subscales as different predictor variables. Data from the
current RCT demonstrated high internal consistency
(=.96). See Table 1 for data regarding SET scores.

School Demographics We obtained publicly available base-
line demographic data from the Maryland State Department of
Education regarding the percent of African American students
in each school, the mobility rate (i.e., number of entrances and
withdrawals divided by total enrollment), the student-to-
teacher ratio, and the percent of students who were suspended.

Analyses

Longitudinal, three-level hierarchical linear modeling analy-
ses were conducted using the HLM 7.1 software (Raudenbush
et al. 2011) to examine the associations between teacher,
classroom, and school factors on up to five repeated measures
of teacher reported, classroom-based positive behavior sup-
port strategies over the course of 4 years. Only time was
modeled as a covariate at level 1. HLM uses full-
information maximum likelihood to account for missing data
at level 1; therefore, teachers were retained in the analyses
even when they were missing data on one or more time points
(Raudenbush et al. 2011).

At level 2, teacher characteristics (i.e., age [20-30 years
old=1, 31 or older=0], gender [female=1, male=0], race
[white=1, all other races=0], grade taught [3rd to S5th
grade=1, kindergarten to 2nd grade=0], and years of experi-
ence in the school), teacher perceptions of organizational
health, and classroom composition (i.e., baseline classroom
size and average disruptive behavior TOCA score) were

@ Springer

modeled both at the intercept and on the slope of time.
Dichotomous variables (i.e., age, gender, race, and grade
taught) were uncentered; however, all other (continuous) var-
iables were centered on the grand mean (Luke 2004).

At level 3, school-level characteristics (i.e., mobility,
student-to-teacher ratio, percent African American, percent
suspensions, and baseline scores on the school-wide EBS
and SET) as well as intervention status (SW-PBIS vs. com-
parison) were modeled on the slope. Finally, we examined the
interactive effects of intervention status with school demo-
graphics, including the mobility rate, student-to-teacher ratio,
percent of African American students, and suspensions on
change in the EBS-classroom scores over time. All predictor
variables at this level were grand-mean centered, except inter-
vention status (Enders & Tofighi 2007). Model fit indices
(AIC and BIC) for the unconditional and conditional models
are reported on the tables and are interpreted such that smaller
values indicate better fit (Raudenbush et al. 2011).

Prior to analyzing data in HLM, the covariates used were
examined in SPSS to ensure that collinearity was not a con-
cern (Tabachnick & Fiddell 2001). See Table 2 for correlations
between the teacher-level variables (i.e., outcomes and level 2
predictors). Once in HLM, the variables were added one at a
time to ensure that changes in the direction of variable effects
did not occur, which is another means for detecting collinear-
ity (Raudenbush & Bryk 2002).

Results
Variance Accounted for by Model

The fully unconditional model revealed that there was sub-
stantial between-school variability on the EBS-classroom (i.e.,
implementation of positive behavior support strategies).
Specifically 27 % of the variability was between-school var-
iability (i.e., intra-class correlation [ICC]=.27). The final
model accounted for 44 % of the variability, with a final
ICC of .15. On the other hand, the between-teacher (and
classroom) variability (i.e., sigma-squared) was relatively un-
changed by this model. The AIC and BIC indices demonstrat-
ed better fit for the final conditional model than the uncondi-
tional model (see Table 3).

Changes in EBS Over Time

With regard to the HLM results, when only the time variable
was accounted for within the unconditional model, the effect
was significant demonstrating a significant increase in EBS
scores over time. In the final model, the effect for time was no
longer significant.
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Table 2 Correlations between the teacher-level outcome and predictor variables

I i 11 \% A% 1% | S V4 11 R A \Y% VI VI
Year 1 EBS score (I) 1

Year 2 EBS score (II) 4457 1

Year 3 EBS score (III) 3807 4877 1

Year 4 EBS score (IV) 3617 4577 570"

Year 5 EBS score (V) 2697 374 393" 396" 1

Teacher gender (VI) 103 080" 1167 1367 079" 1

Teacher race (VII) —-034 003 005 -015 —005 —.022 1

Grade taught (VIII) —-232" —073" —114" —.145" —103"" —143" 055" 1

Class size (IV) 062 038  .033  .101"  .052 045 064" -355" 1

Classroom average on TOCA disruptive
behavior scale (V)
Years working (VI) 048 000  —.007

Teacher rating of organizational health (VII) 385" 377 332

158" —173" -218" -.195" —.100"

-030 —.004 .106™ -169"" 1
024 020 012 —053" -053" 303" -.094" 1
3307 2957 040 014 —053" 072" -243" 024 1

*correlation is significant at the .05 level; **correlation is significant at the .01 level

Effects of Teacher and Classroom Variables

The multi-level analyses indicated a significant relationship
between grade taught and perceptions of the environment on
the EBS-classroom. Specifically, teachers in grades 3—5 had a
lower intercept score ([3940=—2.79, p<.05) than teachers of
younger children (i.e., grades K-2; see Table 2) for use of
positive behavioral strategies. Teachers with a higher than aver-
age perception of the school environment reported nearly one
standard deviation higher scores on the EBS-classroom scale
(Bpso=12.15, p<.01). No other teacher or classroom variables
were significantly related to the EBS-classroom intercept scores.

Only the teachers’ perceptions of school’s organization
health (i.e., OHI) were significantly related to changes in the
growth of EBS-classroom scores over time. Teachers with
more favorable perceptions showed less growth in EBS-
classroom scores over time as compared to teachers with
poorer perceptions of the school’s organizational health
(B 780=—1.27, p<.01); this reflects growth of one-tenth of a
standard deviation each year.

Effects of School-Level Variables

Results indicated that a number of school-level variables were
related to teacher implementation of positive behavior support
strategies over time, though in a modest way. Specifically,
higher student-to-teacher ratio (3,9,=.11, p<.01), a higher per-
cent of African American students ([3;9s=.02, p<.01), and a
higher SET score at baseline (3 ;9;;=.02, p<.05) were associated
with a slightly higher degree of growth in the EBS-classroom
over time. In addition, teachers in schools with a higher suspen-
sion rate reported less growth over time ({3;909=—07, p<.05).
The EBS-school-wide subscale scores approached significance
in relation to EBS-classroom scores. The only school-level

variable that did not have a significant main effect on EBS-
classroom scores over time was student mobility.

Treatment Main and Interaction Effects

School-level intervention status was also modeled on the
slope of time. As expected, the slope term indicated a signif-
icant positive intervention effect, when controlling for all
other variables, such that teachers in SW-PBIS schools expe-
rienced significantly greater growth in their classroom-based
implementation, by approximately 3.3 points on a 100-point
scale at each assessment point, as compared to teachers in
comparison schools (3;9;=3.27, p<.05). This finding corre-
sponds to a difference of one-quarter of a standard deviation.

Our exploration of interaction effects between intervention
status and mobility yielded a non-significant effect. However,
the interactions between intervention and all three other school-
level covariates were significant. Specifically, the interaction
between intervention status and student-to-teacher ratio (3 ;9,=
—.09, p<.05) and percent of African American students (3 ;9,=
—.02, p<.01) was significant, indicating that teachers in SW-
PBIS schools where there was a higher number of students per
teacher and a greater proportion of African American students
reported the least growth in implementation over time. The
interaction between intervention and suspension rate was pos-
itive (3;95=.09, p<.05), indicating that teachers in SW-PBIS
schools with a higher suspension rate reported greater growth
of the EBS-classroom scores over time.

Discussion

There is increasing interest in empirical investigations into
contextual influences on implementation of school-based
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Table 3 Three-level HLM results for the effects of teacher, classroom, and school contextual factors on classroom-based implementation of positive

behavior supports, as measured by EBS

Coefficient SE t ratio p value
Intercept (3000) 85.86 2.62 32.74 <.001
Teacher variables
Age (20-30 vs. 31 older) By, .86 97 .89 ns
Female 3,9 1.32 1.99 .66 ns
White (930 —2.46 1.42 -1.73 ns
Grade taught (3-5 vs. k-2) B0 -2.79 1.11 -2.50 012
Number of students in classroom {35 -.03 .04 =79 ns
Disruptive behavior in classroom 3449 —2.38 1.38 -1.72 ns
Years of experience in school 3¢y .03 .08 40 ns
Overall score on the OHI s 12.15 1.12 10.88 <.001
Slope (growth, 3;9) -1.27 1.30 -98 ns
Teacher variables
Age (20-30 vs. 31 older) 3770 =25 31 -.82 ns
Female 3;5 21 .65 33 ns
White 3,39 .63 .61 1.03 ns
Grade taught (3-5 vs. k-2) B4 .59 42 1.40 ns
Number of students in classroom {35 .02 01 1.36 ns
Disruptive behavior in classroom 3 ;49 .19 .53 .35 ns
Years of experience in school 3,7 -.02 .03 -.81 ns
Overall OHI score 35 -1.27 43 -2.97 .003
School-level variables
SW-PBIS intervention f3;; 327 1.19 2.75 011
Mobility 305 .00 .02 -.13 ns
Student-teacher ratio 397 11 .03 3.16 .004
Percent African American {3 ;s .02 01 3.28 .003
Percent suspensions 399 -.07 .03 -2.20 .037
EBS-school-wide 390 -.02 .01 -1.97 ns
Baseline SET ,4;; .02 .01 2.20 .038
Treatment x student-teacher ratio 3 ;9> -.09 .04 -2.15 .042
Treatmentx mobility 3,93 -.04 .03 -1.61 ns
Treatmentx African American 3, -.02 .01 -3.11 .005
Treatment x suspension f3 ;95 .09 .04 244 .022
Random effect Variance component b p value
Level 1 intercept e, 61.284
Level 2 slope of time ¢; 3.368 983.8 <.001
Level 3 slope/time r;, 813 63.4 <.001

N=1,050; SW-PBIS was coded as 1 (intervention) and 0 (comparison). Unconditional ICC for EBS=.27. Final ICC for EBS-Classroom=.15.
Unconditional AIC=23,102.43 and BIC=23,088.01; Final AIC=22,929.0 and BIC=22,850.6

EBS Effective Behavioral Supports Survey, OHI Organizational Health Inventory, SET School-wide Evaluation Tool, zs not significant

programs (Domitrovich, et al. 2008). The growing number of
school-wide prevention models that also include classroom-
based components (e.g., SW-PBIS) provides an opportunity
for exploring these associations. Yet, much of the research
examining SW-PBIS has focused on implementation at the
school level, with limited attention to the important classroom
context. The SW-PBIS implementation framework is a partic-
ularly important one to examine within the context of
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classrooms, given that it uses a “training of trainers model,”
whereby the school-based team leads the training of other
school staff. Thus, there is potential for slippage between
initial training of the team by the expert trainers and the
classroom-based implementation by teachers. As such, the
outcome of interest in the current study was classroom-based
implementation of positive behavior support strategies, which
is a unique contribution to the SW-PBIS literature as well as to
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the broader field of implementation science. Another unique
contribution of this study is that implementation of positive
behavior strategies was collected both in treatment and com-
parison schools. This allowed for the examination of both the
causal effect of training in SW-PBIS on the use of these
strategies, as well as the non-experimental examination of
how teacher-, classroom-, and school-level factors related to
the use of positive behavior strategies in the classroom more
broadly.

Controlling for a number of teacher demographics, only
grade level taught and perceptions of the school environment
were significantly related to the intercept. Results suggest that a
higher level of positive behavioral supports was provided to
young children vs. older elementary students. This could be
because there is a developmental expectation in the early ele-
mentary grades that teachers will establish school and behav-
ioral readiness skills, thus allowing for more time to devote to
positive behavioral supports. In addition, state standardized
assessments begin in grade 3, which competes for time devoted
to a behavioral curriculum. Results also showed that those with
more favorable baseline perceptions of the school organization-
al health had markedly higher scores (i.e., 12 points higher, on a
scale of 0 to 100 %) at the intercept. These teachers also
exhibited less growth over time. Previous research (Bradshaw
et al. 2008a, b) has similarly demonstrated that schools which
started off with higher scores on the OHI demonstrated less
improvement in school-wide implementation over time, which
suggests they had less room for improvement.

Unlike the teacher and classroom factors, for which only
two variables were associated, nearly all of the school-level
variables examined were associated with growth in classroom
implementation of positive behavior support strategies. At the
school level, the baseline SET score was positively related to
teachers’ implementation of positive behavior strategies in the
classroom over time. Furthermore, training in and implemen-
tation of SW-PBIS was significantly related to improved
implementation of positive behavior strategies over time; this
finding is consistent with previously published findings from
this trial (Bradshaw et al. 2010). This indicates that school-
wide adoption of these principles may positively impact indi-
vidual teachers’ behavior in their classrooms. In addition,
student-to-teacher ratio and the percent of African American
students were also related to classroom-based implementation
over time. Perhaps the teachers in these schools were more
motivated to implement behavioral supports.

On the other hand, student discipline appeared to be an
obstacle to classroom-based implementation in both compar-
ison and intervention schools. It is possible that teachers in
schools with higher suspension rates, suggesting reliance on
punitive behavioral responses, were less adept at
implementing positive supports within the classroom and
may need additional supports for successful implementation
of positive behavioral responses. In fact, teachers in SW-PBIS

schools with higher suspensions showed greater growth in the
implementation of positive behavior strategies over time,
supporting this hypothesis, and demonstrating the potentially
protective nature of SW-PBIS training. With explicit training
in creating behavioral expectations and responses, teachers
improved their classroom-based implementation of positive
behavior support strategies, whereas teachers in comparison
schools showed less improvement, though the magnitude of
these effects was small.

Other interaction effects were also small but revealed that
teachers in SW-PBIS schools with higher student-to-teacher
ratios and higher percentages of African American students
showed less growth in their classroom implementation of
positive behavioral supports over time as compared to both
SW-PBIS schools with lower rates and comparison schools. In
the majority of schools trained in SW-PBIS, the EBS-
classroom scores improved over time, despite the student-
teacher ratio and percent of African American students in
the school. However, these improvements were statistically
significantly smaller than those observed in comparison and
other SW-PBIS schools. Further research is needed to tease
apart why some potential “obstacles” to implementation (e.g.,
higher student-to-teacher ratio) were associated with a positive
main effect, but not interaction effect, in implementation over
time. It should also be noted that while there were significant
differences between schools on the EBS-classroom, school
averages on the classroom-based EBS were not poor, and
were in line with earlier findings regarding SET scores (e.g.,
Bradshaw et al. 2008a, b; 2010).

The current multi-level model predicting classroom-based
EBS scores best accounted for between-school variability,
suggesting that the school context is important for the
classroom-based implementation of evidence-based practices
and perhaps interventions themselves. In addition, this indi-
cates that the measured and modeled variables are well spec-
ified. This finding is consistent with previous research which
asserts that the consideration of multiple levels is important in
promoting classroom-based implementation of evidence-
based practices (Domitrovich et al. 2008; Han & Weiss
2005). To ensure that treatment status did not account for all
of'this explained variance, the ICCs for a final model with and
without treatment status modeled were compared.
Interestingly, when treatment status was excluded, the ICC
was nearly identical to when it was included. A reduction in
the AIC and BIC from the fully unconditional to final model
also supports the improved fit that resulted from adding the
modeled variables.

Unfortunately, changes in the sigma-squared (i.ce.,
between-classroom variability) were less notable, and few-
er teacher and classroom variables were significant, imply-
ing that more work needs to be done to identify classroom-
level factors that impact the use of positive behavior strat-
egies in the classroom. Implementation and sustainability
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literature (Domitrovich et al. 2008; Han & Weiss 2005)
suggest that other variables regarding the teacher (e.g.,
knowledge, skills, job satisfaction and burnout, openness
to innovation) and classroom (e.g., objective measures of
student behavior) are needed to account for variability in
implementation quality. These data are not available in this
study; future research should consider focusing some re-
sources on assessing teacher and classroom variables in a
more explicit way than is typical.

Strengths and Limitations

As noted earlier, a strength of this study is the inclusion of a
measure of classroom-, rather than school-, based implementa-
tion of positive behavior strategies. On the other hand, the use of
teacher self-report is a limitation; the use of a more objective
measure of implementation is preferable. However, given the
magnitude of this study (i.e., over 1,000 teachers in 37 schools
across 4 years), this is a difficult standard to achieve. The EBS
measure has been examined and has demonstrated convergent
validity with the SET (e.g., Bohanon et al. 2006; Hagan-Burke
et al. 2005; Safran 2006), which is a strength given that the SET
is conducted by external observers. The EBS has also demon-
strated predictive validity with student ratings of school climate
and student discipline (Mitchell & Bradshaw 2013). Given that
the RCT was focused on the effects SW-PBIS training and
implementation had on student, teacher, and school outcomes,
there was a limit to the number of variables that could be
collected regarding the teachers and their classrooms.
Therefore, variables available were collected to ensure proper
specification of the statistical models; however, additional data
are needed to better account for variability in the use of positive
behavior strategies across classrooms. Finally, although HLM is
robust to missing data at level 1 when it is repeated over time,
sensitivity analyses were conducted to explore if teacher
turnover influenced the findings. These results indicated that
teacher turnover did not influence the pattern of findings.

Implications for Prevention Science

The findings from this study support the model by
Domitrovich et al. (2008), which identified a rich set of
teacher-, classroom-, and school-level contextual factors that
may influence the implementation of classroom-based sup-
ports based on the existing evidence base. Particularly note-
worthy is the large number of school-level effects detected as
compared to the teacher level. This suggests that prevention
scientists need to carefully consider the school context as
important for readiness to implement interventions, when
aiming to implement preventive interventions and practices
in the classroom. These findings also suggest that variability
in teacher implementation cannot be anticipated or addressed
by considering easy-to-attain information such as the teacher’s

@ Springer

gender and years of experience. In addition, the finding that
school-wide training and supports provided by the school
team to the broader population of school staff can impact
classroom-based implementation is encouraging, although
more research is needed that specifically examines different
training models (e.g., direct training of teachers) in relation to
school contextual influences.
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