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Abstract

Several interventions have demonstrated efficacy in improving social outcomes for children with autism; however, few
have been successfully implemented in schools. This study compared two implementation strategies to improve the use
of a social engagement intervention for children with autism in public schools. In total, 31 children with autism in grades
K-5 and 28 school personnel participated in a randomized controlled trial. Schools were randomized to (I) training in
Remaking Recess, a social engagement intervention, or (2) training in Remaking Recess with implementation support.
Linear regression with random effects was used to test the intervention effects on implementation fidelity and social
outcomes (peer engagement, social network inclusion, and friendship nominations). In both groups, implementation
fidelity improved after training but remained low. Children in the Remaking Recess with implementation support
condition had significantly higher social network inclusion and received more friendship nominations than children
in the Remaking Recess—only condition (p=0.03). Children in both groups experienced reduced solitary engagement
(p<<0.001) and increased joint engagement (p <0.001). The results suggest that implementation supports may have an
effect on outcomes above and beyond the intervention, and that further research is needed into the active intervention

mechanisms.
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This study examined the effect of school-level implemen-
tation support on the (1) use of Remaking Recess (RR;
Kretzmann et al., 2012), a social engagement intervention
that uses both adult-facilitated (working with the student)
and peer-mediated (working with typically developing
peers) intervention strategies for children with autism, and
(2) students’ social outcomes (peer engagement, social
network inclusion, and friendship nominations). Children
with autism have poorer social outcomes than their typi-
cally developing classmates (Bauminger et al., 2010;
Mendelson et al., 2016; Rotheram-Fuller et al., 2010).
Several interventions have shown efficacy in improving
these outcomes at school (Carter et al., 2010; Carter and
Kennedy, 2006; Frankel et al., 2011; Kasari et al., 2012,
2016; Lane et al., 2015). While these interventions differ
in strategy and format (e.g. parent- and peer-mediated
interventions, positive behavioral intervention and sup-
ports, and social skills groups), their tests of efficacy all
relied on expertly trained and highly supervised clinicians

or graduate students rather than school personnel to deliver
the interventions, which limits the generalizability of the
study findings and the potential to sustain the use of the
intervention once the research ends.

Licciardello et al. (2008) suggest that school personnel
are ideal agents to implement social skills interventions,
given that children with autism usually spend much of
their day in school (Robertson et al., 2003). Many studies
have demonstrated that training school personnel to imple-
ment autism-related interventions results in improved
child outcomes (Howlin et al., 2007; Kamps et al., 2014;
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Figure |. Conceptual framework.

Kretzmann et al., 2015; Mandell et al., 2013; Suhrheinrich
et al., 2007). Most germane to this study, Kretzmann et al.
(2015) demonstrated that training school personnel in RR
improved playground peer engagement among elemen-
tary-aged children. Although school personnel were suc-
cessfully trained to use RR, intervention implementation
was not maintained at the 10-week follow-up observation.
In a separate study, Locke et al. (2015) noted that school
personnel could implement some components of RR suc-
cessfully, but overall implementation fidelity—the degree
to which the intervention was implemented as designed
(Proctor et al., 2011)—was low.

Fidelity is an important measure of the success of inter-
vention implementation in community practice (McLeod
et al., 2013; Proctor et al., 2011). While a growing number
of autism interventions have demonstrated efficacy when
implemented by clinicians, few have been successfully
implemented and sustained in schools by school personnel
(Dingfelder and Mandell, 2011). When school personnel
do implement evidence-based interventions, it is usually
with low to moderate fidelity (Kretzmann et al., 2015;
Locke et al., 2015; Mandell et al., 2013; Pellecchia et al.,
2015; Stahmer et al., 2015), in large part due to limited
resources and autism expertise (Durlak and DuPre, 2008).
Research has identified many barriers to implementation
when interventions are used in community settings (Locke
etal.,2015; Mandell et al., 2013), such as inadequate train-
ing and insufficient support, which suggests that most
schools will need additional support when implementing
these practices.

We developed a strategy to increase the probability of
successful implementation of RR in schools. Proctor et al.
(2013) define an implementation strategy as a “method or
technique used to enhance the adoption, implementation,
and sustainability of a clinical program or practice” (p. 2).
Powell et al. (2015) compiled a list of 73 possible imple-
mentation strategies. While implementation frameworks
point to a myriad of strategies that map onto different
phases (exploration, preparation, active implementation,
and sustainment) and levels (organization, innovation, or

individual) of the implementation process, most of these
strategies are not relevant to schools. Because schools pre-
sent a number of unique implementation challenges
including educational timelines, professional characteris-
tics, policies, and organizational constraints (Forman et al.,
2013; Locke et al., 2015; Owens et al., 2014), few imple-
mentation strategies that have been designed to support
clinical practice in healthcare settings can be easily applied
in schools. We tested two implementation strategies most
relevant to the school context: (1) identify and prepare
champions, individuals who support and drive through an
implementation and (2) tailor strategies to address barriers
and leverage facilitators that were identified through ear-
lier data collection (Powell et al., 2015).

The purpose of this study was to test the impact of
implementation support that extends beyond the specific
intervention or child outcomes being evaluated
(McConachie and Fletcher-Watson, 2015). Specifically,
this study examined whether providing school-level imple-
mentation support improves implementation fidelity and
children’s social outcomes (peer engagement, social net-
work inclusion, friendship nominations) over and above
training in RR alone. A growing body of research in imple-
mentation of other evidence-based mental health interven-
tions in schools has identified school factors, such as
culture and climate, that may affect implementation and
sustainment of the use of evidence-based practices (Fixsen
et al., 2005; Forman and Barakat, 2011; Forman et al.,
2009, 2013; Hoagwood and Johnson, 2003; Langley et al.,
2010; Lyon et al., 2014; Mandell et al., 2013; Massey
et al., 2005; Owens et al., 2014). We augmented training in
RR with implementation strategies designed to modify
school factors such as culture and climate. Figure 1 depicts
our theory of change. We draw from the Proctor et al.’s
(2009) framework that distinguishes but links implementa-
tion processes and implementation outcomes to guide our
study. Our model specifies that both the intervention (RR)
and implementation strategy (training and consultation)
affect implementation (fidelity) and individual outcomes
(peer engagement, social network inclusion, and



Locke et al.

friendship nominations) for children with autism. We
hypothesized that school personnel in the RR with school-
level implementation support would have higher imple-
mentation fidelity and children with autism in this
condition will have better peer engagement, social net-
work inclusion, and friendship nominations than those in
the RR-only condition.

Methods

Participants

Participants included school-aged children with autism
recruited from public elementary schools in the
Northeastern United States over a 2-year period. The uni-
versity institutional review board and each school district
approved the study. Parents and guardians provided writ-
ten consent and children assented.

Children were included if they (1) had a diagnosis of
autism made by a community clinician; (2) were referred
by school administrators; (3) had an intelligence quotient
(IQ) of 65 or higher documented in their school records (to
ensure that they had the verbal and non-verbal abilities to
fully comprehend components of the intervention); and (4)
were included in a kindergarten through fifth-grade gen-
eral education classroom for at least 80% of the school day
(to ensure that they had consistent access to general educa-
tion peers). School records were used to document an
autism diagnosis as opposed to independently validating
an autism diagnosis using gold standard measures so that
the study could be conducted within the same parameters
and realistic constraints under which schools typically
operate (e.g. schools do not have the ability to refuse inter-
vention to identified children on their caseload). All chil-
dren were performing at grade level at study enrollment,
which suggests that they had appropriate verbal language
abilities that allowed them to understand the intervention.
In addition, all children independently and reciprocally
engaged with others without assistive technologies or
communication devices. A member of the research team
confirmed this information with school personnel at the
time of study enrollment. No children were excluded due
to this parameter. These inclusion criteria were consistent
with previous school-based trials of social engagement
interventions (Kasari et al., 2012, 2016; Kretzmann et al.,
2015; Locke et al., 2015). Children were excluded if they
(1) were not expected to stay in the school or the classroom
for the duration of the study and (2) did not have a partici-
pating school staff member on the playground during their
recess period. These exclusion criteria were set to ensure
that training would be completed as described within the
study timeline.

A total of 55 schools in 27 school districts were con-
tacted for participation. Of them, 40 schools were not
interested in or did not have the capacity to participate in

research. Three schools were deemed ineligible because
they only had one child with autism who would qualify for
the study, which would not allow for nesting (see section
“Data analysis”). Hence, 12 schools in five districts par-
ticipated. The average school size was 600 students (stand-
ard deviation (SD)=176). On average, 50% of the students
in each school received free/reduced price lunch, and the
average class size was 24.2 students (SD=4.5). From
those schools, 35 children with autism were assessed for
eligibility and consented to participate in the study. Four
children with autism were excluded: one child moved dur-
ing the baseline period and three children did not have a
participating school staff member; thus, a total of 31 chil-
dren were included. Another 322 typically developing
classmates completed the Friendship Survey. See Figure 2.

All but three school personnel had one student with
autism in their care; three school personnel served two stu-
dents with autism. School personnel included 11 teachers
and 17 other staff (classroom assistants, one-to-one assis-
tants, and noontime aides). See Table 1 for demographic
information.

Randomization

A randomized controlled design was used with three meas-
urement points: start of implementation, post implementa-
tion, and 6weeks post implementation. An independent
data management core generated a random number
sequence to assign randomization. Schools were randomly
assigned to (1) training in RR or (2) training in RR with
implementation support. Recess time was comparable for
all students despite different grade levels; none of the
school personnel dropped from training in RR.

Procedure and intervention

The research team met with the school district officials to
obtain a list of eligible schools based on the inclusion cri-
teria listed above. Subsequently, the research team met
with the principal at each school to discuss the research
activities and obtain a letter of agreement to conduct
research on their campus. All recruitment materials (e.g.
informational handouts, flyers) were then distributed to the
school, and the research team met with interested partici-
pants to inform them about the study and their role as a
study participant, in order for them to make an informed
decision regarding their participation. Once informed con-
sent was obtained from participating school personnel and
parents of children with autism, research personnel distrib-
uted consent forms to all children in the classroom for par-
ticipation in the Friendship Survey. Subsequently, a
member of the research team reviewed the study with all
consented children in lay language and administered an
assent comprehension test to ensure that the children
understood the study and their rights as research
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School Districts
Contacted (n = 27)

Schools Contacted

(n=55)

Schools Ineligible Schools Declined
(n=3) (n =40)

Schools Randomized
(n=12)

Baselinel, Baseline2, Exit, 6-week Follow-up

Schools with Remaking Recess Only
(n=6)
e School personnel (n = 13)
e  Children with autism (n = 14)

Schools with Remaking Recess with
Implementation Support (n =6)
e School personnel (n =15)
e Children with autism (n=17)

Figure 2. Consort chart.

participants. Consented and assented children completed
the Friendship Survey, while blind observers recorded
children’s peer engagement on the playground at each
measurement point during one school year. Observers
were contracted from a different university to ensure that
they were blinded to study randomization and procedures
and did not have access to study information or data.
Observers and coaches were separated throughout the
study duration. In addition, research personnel separately
consented school personnel. In both conditions, school
personnel were trained in RR during the child’s lunch
recess (approximately 30-45min) for 12 sessions over
6weeks (two sessions per week) in the presence of chil-
dren. Schools randomized to training in RR with imple-
mentation support received three additional consultation
and implementation support sessions with school adminis-
trators over the six weeks. Study activities were embedded
into children’s daily activities (school personnel received
$50 for their participation).

RR

RR is a school-based social engagement intervention for
children with autism (Kretzmann et al., 2012). The inter-
vention trains school personnel so that schools will be
equipped to continue to support children with autism after
external support is withdrawn. All school personnel were
individually paired with a coach from the research team.
The training modules included the following topic areas:

(1) scan and circulate the cafeteria/playground for children
who may need additional support; (2) identify children’s
engagement states with peers; (3) follow children’s lead,
strengths, and interests; (4) provide developmentally and
age-appropriate activities and games to scaffold children’s
engagement with peers; (5) support children’s social com-
municative behaviors (i.e. initiations and responses) and
conversations with peers; (6) create opportunities to facili-
tate reciprocal social interaction; (7) sustain children’s
engagement within an activity or game; (8) coach children
through difficult situations with peers should they arise;
(9) provide direct instruction on specific social engage-
ment skills; (10) individualize the intervention to specific
children in order to generalize the intervention to other stu-
dents in their care; (11) work with typically developing
peers to engage children with autism; and (12) fade out of
an activity/game so children learn independence
(Kretzmann et al., 2015; Locke et al., 2015).

Each session took place during the child’s lunch period
and targeted one didactic skill. Coaches first explained the
skill, how it applies to children with autism, and its impor-
tance in relation to the development of children’s social
functioning. Coaches then modeled how to use the targeted
skill with children with autism and their peers.
Subsequently, school personnel were asked to try the skill,
so coaches could provide immediate feedback. At the end
of each session, school personnel were given “homework”
to practice the skills during the days when coaches were
not present. Homework was reviewed at the next session.
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Table 1. Child and school personnel characteristics by
implementation condition.

Child Remaking Remaking Recess
characteristics Recess (total with implementation
N=14) support (total N=17)
N Meanor% N Mean or %
Age (years) 14 9 17 8.6
Gender
Male 13 9286 14 82.35
Female I 7.14 3 17.65
Race/ethnicity
White 5 357 10 58.8
African American 5 357 5 294
Latino 2 143 0 0.0
Asian I 7.1 2 11.8
Other I 7.1 0 0.0
Grade level, n (%)
Kindergarten 0 00 4 235
First grade 2 143 0 0.0
Second grade 3 214 2 11.8
Third grade I 7.1 2 11.8
Fourth grade I 7.1 4 235
Fifth grade 7 50.0 5 29.4
School personnel Total N=13 Total N=15
characteristics
Age 13 383 I5 40.5
Gender*
Male 0 0.0 4 26.7
Female 13 100.0 I 73.3
Race/ethnicity
White 8 615 9 60
African American 5 385 5 333
Latino 0 0.0 I 6.7
Highest education
High school 3 23.1 4 26.7
Bachelors 6 46.2 5 333
Graduate degree 2 15.4 6 40
Associate degree 2 15.4 0 0.0
ASD experience 13 4.6 15 7.5
Role
Teacher 3 23.1 8 50
Other school 10 769 7 50
personnel

ASD: autism spectrum disorder.
*p<0.05.

Implementation support (RR with
implementation support)

Implementation support was individualized to each school
(n=6) to address its specific implementation needs. A
PhD-level or MA-level coach (see below) met with school
administrators and counselors, psychologists, teachers,
and support staff, who were designated by the principals as

the school champions of RR. School champions did not
deliver RR. Over 6weeks, implementation needs were
identified. Common barriers to implementation were iden-
tified and included: (1) schedule staffing during recess; (2)
build internal capacity (e.g. a team of trained RR imple-
menters); (3) amend school-wide recess policies (i.e.
detention, the removal of recess, and alternatives for
indoor recess during inclement weather); (4) provide tan-
gible support and resources (i.e. materials and space); (5)
improve implementation climate (e.g. recognizing, sup-
porting, and rewarding implementer efforts, being visible
on the playground/in the cafeteria, etc.); (6) adapt and
modify the intervention to fit the needs of the school (e.g.
identifying the core vs peripheral components); and (7)
embed RR within the school culture.

At the initial meeting, school champions were pre-
sented with this list of potential implementation supports.
As a team, school champions selected 1-3 topics that they
thought were most important to the successful use of RR.
Schools most frequently selected embed RR in the school
culture (n=4), followed by build internal capacity (n=3),
improve implementation climate (n=2), provide tangible
support and resources (n=2), adapt and modify the inter-
vention to fit the needs of the school (n=1), amend school-
wide recess policies (n=1), and schedule staffing during
recess (n=1). Together, the team prioritized the topics and
discussed implementation logistics and strategies to
address those barriers. In three subsequent meetings, the
research team and school champions developed a plan for
implementation based on the selected topic. For example,
schools that wanted to embed RR within the school culture
focused on raising awareness among the faculty, staff, and
students that RR is an important new program. Typically,
schools notify personnel on an “as-needed” basis; there-
fore, only a limited number of personnel (e.g. teachers,
aides) who were directly involved in implementation were
aware of RR. In schools that wanted to raise awareness of
RR, the research team attended a school faculty/staff meet-
ing or school assembly to present RR to the faculty and
students. Once faculty and students were made aware of
RR, school champions were tasked with making morning
announcements reminding faculty, staff, and students that
RR would occur at lunch, posting posters or a bulletin/
marker board of RR activities for the week, and engaging
other interested school members to facilitate RR for differ-
ent grades.

Coaches

Two coaches were used throughout the study for both
conditions. Coaches were randomly assigned to pro-
vide training in RR and RR with implementation sup-
port. Coaches were MA- or PhD-level members of the
research team who were trained in education and/or
psychology. All coaches were trained in (1) the school
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consultation process, working collaboratively with
school personnel to deliver an intervention to improve
children’s outcomes (Erchul and Martens, 2012) and
(2) RR. Coaches were trained by one of the RR devel-
opers and were evaluated on a fidelity checklist that
captured the core components of the intervention.
Coaches were considered to be at fidelity with a crite-
rion o > 0.80 prior to providing consultation to school
personnel.

Primary outcome: implementation outcomes

Fidelity (i.e. use and quality of intervention delivery)
was measured in two ways: (1) coach-rated and (2) self-
rated. Coaches rated fidelity on seven components of
RR (i.e. attended to child engagement on the play-
ground, transitioned child to an activity, facilitated
activity, participated in activity, fostered communica-
tion, employed peer models, and provided direct instruc-
tion of social skills). Use was scored “0” for “no” and
“1” for “yes” to measure whether school personnel used
each RR component. The proportion of completed steps
(completed steps/total number of RR components) was
used for analyses. Quality of intervention delivery or
how well school personnel used each component of the
intervention was coded on a Likert-type scale from “1”
(not well) to “5” (very well) for each component of RR
that was used. The average quality rating across all
intervention components was used for analysis. In addi-
tion, accuracy, frequency of implementation, and under-
standing of RR was measured on the same five-point
scale. Reliability was collected on 20% of sessions dur-
ing the study (mean percent agreement=85; range
80%—-90%). School personnel used a separate but paral-
lel fidelity measure to self-rate their use and quality of
intervention delivery at each time point.

Secondary outcomes: child outcomes

Playground Observation of Peer Engagement. The Play-
ground Observation of Peer Engagement (POPE) is a
timed-interval behavior coding system (Kasari et al.,
2005). Independent observers, blinded to randomization,
rated children on the playground for 40 consecutive sec-
onds and then coded for 20s during the lunch recess play
period. Four observers were trained and considered relia-
ble with percent agreement=80%; reliability was col-
lected on 20% of sessions during the study (mean percent
agreement=82% ranging from 80% to 87%; mean
kappa=90% ranging from 87% to 93%). Playground
engagement states were expressed as the percentage (range
0%—100%) of intervals children spent in solitary play (i.e.
unengaged with others) and joint engagement with peers
(i.e. turn-taking in a game, reciprocal engagement in con-
versations or joint activities).

Friendship survey. Members of the research team blinded to
study randomization administered the Friendship Survey
to all consented children at a convenient time (approxi-
mately 10—15min) for the classroom. Children were asked
to identify classmates whom they liked to hang out with.
This free recall list of friends determined the child’s num-
ber of received friendship nominations (minimum=0; no
maximum). In addition, sociometric data were gathered
within each participating class to gain a robust picture of
children’s peer groups. Participating students were asked:
“Are there kids in your class who like to hang out together?
Who are they?” as a method of identifying specific chil-
dren within each classroom social network. Children listed
the names of all children within their classroom who hung
out together in a group using free call without additional
prompting, class lists, or pictures. Children were reminded
to include themselves in groups as well as students of both
genders. Young children in Kindergarten and first grade
with reading and writing difficulties were interviewed
individually.

Coding social network inclusion. Social network inclusion
refers to the prominence of each individual in the overall
classroom social structure (Cairns and Cairns, 1994;
Kasari et al., 2012). Traditional social network classifica-
tions were designed to be cross-sectional measures of chil-
dren’s classroom social network inclusion at one time
point. A series of social network analyses were conducted
to obtain each student’s social network inclusion score
(Cairns and Cairns, 1994). Two related scores were calcu-
lated: (1) the student’s “individual centrality” or the total
number of nominations to any peer group within the class-
room and (2) the student’s “cluster centrality” or the aver-
age individual centrality of the two highest group members
in which the child is connected. Together, these two scores
comprise the student’s combined social network inclusion
score (Cairns and Cairns, 1994). We note that children’s
social network inclusion score can only be as high as the
lowest centrality score, which means that if a child’s indi-
vidual centrality is a “1”, which suggests that the child is
peripheral, and the cluster centrality is a “2”, which sug-
gests that the group is secondary, then the child’s social
network inclusion score is “1.” Children’s social network
inclusion scores were normalized on the most nominated
subject in the classroom during baseline and were calcu-
lated before and after each intervention using children’s
total received nominations divided by the highest total
received nomination score within their classroom to exam-
ine the change of children’s social network inclusion
within the classroom (range 0-1).

Power analysis. Using a two-sample t-test, we have 80%
power to detect a difference of 0.3 in social network inclu-
sion with a Type I error of 0.05 with a sample size of 28
children. Our study has a sample size of 31 children. Hence,
we are sufficiently powered to detect treatment effects.
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Data analysis

Study data were managed using Research Electronic Data
Capture (REDCap), a secure, web-based application
designed to support data capture for research studies
(Harris et al., 2009). Descriptive analyses for child and
school personnel demographic characteristics were con-
ducted for baseline comparisons between conditions to
assess the success of randomization. Separate multilevel
models were conducted to evaluate the effect of each con-
dition (RR only or RR with implementation support) on
implementation fidelity and child outcomes (playground
engagement, social network inclusion, and received friend-
ship nominations) across time to account for multiple time
points nested within children who were nested within
schools. Child outcomes were measured using continuous
scales and were modeled using linear mixed models with
random intercepts. All analyses were completed on an
intent-to-treat basis. We included nesting by school (i.e.
children within the same school) as a random effect in the
mixed models. Model assumptions were checked for all
final models (i.e. normality of residuals, homoscedastic
variances, and appropriate covariance structures).
Differences in child and aide characteristics were not
detected between conditions. Implementation fidelity was
measured using Likert-type scales and was modeled using
ordinal logistic mixed models or logistic mixed models
depending on the distribution of the measures. Each model
evaluated the marginal effect of time and the interaction
between time and condition along with the individual-
level intercepts. Effect sizes (ES) were reported using
Cohen’s f in the section “Results” where the ES of 0.10,
0.25, and 0.40 are generally regarded as small, moderate,
and large, respectively. Self-rated fidelity items were miss-
ing for seven children (22.7% of all children) at the follow-
up period; therefore, these ratings were excluded from the
analysis. In addition, self-rated fidelity items were missing
for one child at baseline, and coach-rated fidelity items
were missing for one child at exit. The missing data were
minimal and treated through the PROC GLIMMIX analy-
sis. PROC GLIMMIX used for the mixed models provided
predicted values for observations using both the fixed and
random components and produced approximately unbi-
ased estimates even if outcomes were excluded due to
missing data (Allison, 2012; Tao et al., 2015).

Results

Child and school personnel characteristics

Table 1 presents the demographic information of children
with autism and school personnel in each condition. There
were no significant differences between the conditions in
children’s gender, age, grade, or ethnicity. All school per-
sonnel in the RR-only condition were female and 68.7% in
the RR with implementation support were female. The two

groups were not statistically significantly different in age,
race/ethnicity, roles in school, or years of work experience
with children with autism.

Self-rated implementation fidelity of RR

On average, school personnel’s self-rated fidelity increased
from entry to exit in both conditions (F(1,28)=39.98,
p<<0.001, ES=1.2). The rate of improvement of self-rated
fidelity was not significantly different between the two
conditions (F(1,28)=0.74, p=0.39, ES=0.16). See Table 2.

Coach-rated implementation fidelity of RR

School personnel in both conditions improved in overall
coach-rated fidelity (F(1,60)=18.78,p <0.001, ES=0.56).
There were no statistically significant between-group dif-
ferences in the rate of improvement for coach-rated fidel-
ity of RR (F(1,60)=0.12, p=0.733, ES=0.04). Both
conditions improved in each component (accuracy:
F(1,56)=20.83, p<<0.001, ES=0.61; implementation:
F(1,56)=14.17, p<0.001, ES=0.50; and understanding:
F(1,56)=22.35, p<0.001, ES=0.63) of the intervention,
except for perceptions of feasibility (Table 2).

Child outcomes

Figure 3 presents changes in children’s joint and solitary
engagement over time. Children with autism in both condi-
tions spent significantly more time in joint engagement
(F(1,29)=18.44, p<0.001, ES=0.80) with peers and less
time in solitary engagement (F(1,29)=18.24, p<0.001,
ES=0.80) on the playground from baseline to exit. The sig-
nificant increase in joint engagement and decrease in solitary
engagement were maintained through  follow-up
(F(1,60)=18.88, p<<0.001, ES=0.56 and F(1,60)=16.64,
p<<0.001, ES=0.53, respectively) where children in both
conditions spent significantly more time in joint engagement
and less time in solitary engagement at follow-up compared
to baseline. There were no significant condition differences
in their rate of change from baseline to exit in both joint and
solitary engagement (F(1,29)=0.13, p=0.73, ES=0.07 and
F(1,29)=0.91, p=0.35, ES=0.18, respectively).

There was a significant condition difference in the rate of
improvement in social network inclusion (F(1,29)=4.99,
p=0.033, ES=0.41) from baseline to exit; children in the
RR with implementation support condition improved sig-
nificantly more than children in the RR-only condition.
Children’s social network inclusion in the RR with imple-
mentation support condition increased from 0.38 at baseline
to 0.69 at exit and decreased to 0.59 at follow-up; however,
children’s social network inclusion in the RR with imple-
mentation support condition remained significantly higher
at follow-up compared to their baseline social network
inclusion (F(1,58)=7.80, p=0.007, ES=0.37). Children’s
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Table 2. Mean aide-rated and coach-rated fidelity scores by condition.

Remaking Recess

Remaking Recess with implementation support

Baseline Exit Baseline Exit
Aide self-rated fidelity (%) 54.4 (30.1) 94 (6.7) 43 (35.8) 72.9 (33.1)
Coach-rated fidelity (%) 38.8 (28.3) 79.6 (24.4) 24.4 (28) 70.6 (32.4)
Accuracy: mean (SD) 22 (1.2) 4 (1) 1.6 (1) 3.6 (1.3)
Implementation: mean (SD) 1.6 (1.4) 2.6 (1.3) 1.1 (0.2) 3(1.6)
Understanding: mean (SD) 22 (1.1) 4.4 (0.7) 2.5(1.3) 42 (1.2)

SD: standard deviation.

Table 3. Child outcomes by condition.

Remaking Remaking Recess
Recess with implementation
support
Mean (SD) Mean (SD)
Joint engagement
Baseline 25.24 (21.27) 29.33 (24.19)
Exit 53.87 (39.61) 53.59 (36.51)
Follow-up 57.66 (39.39) 53.55 (32.92)
Solitary
Baseline 29.51 (26.7) 22.72 (17.7)
Exit 8.31 (13.04) 9.26 (14.78)
Follow-up 11.19 (17.67) 8.55 (12.15)
Social network inclusion
Baseline 0.27 (0.25) 0.38 (0.22)
Exit 0.37 (0.29) 0.69 (0.36)
Follow-up 0.37 (0.27) 0.59 (0.38)
Friendship nominations
Baseline 1.43 (1.28) 1.29 (1.16)
Exit 1.57 (1.16) 2.35 (1.46)
Follow-up 1.36 (1.08) 1.88 (1.54)

SD: standard deviation.

social network inclusion in the RR condition increased from
0.27 at baseline to 0.37 at exit and remained stable at follow-
up. On average, children in both conditions remained stable
in their friendship nominations from baseline to exit
(F(1,29)=2.90, p=0.10, ES=0.32) and there were no sig-
nificant condition differences from baseline to exit
(F(1,29)=1.52, p=0.23, ES=0.23). See Figure 4.

The association between children’s engagement on the
playground and children’s social network inclusion in the
classroom was explored using a linear mixed model with
children’s engagement as a time-varying covariate. See
Table 2. There were no statistically significant associations
between children’s engagement on the playground and
social network inclusion.

Discussion

This study compared the effects of training school person-
nel in RR with and without implementation support for

elementary-aged children with autism in public schools.
Consistent with previous studies of RR, children with
autism improved their playground peer engagement
(Kretzmann et al., 2015); however, providing implementa-
tion support was associated with greater improvements in
social network inclusion and friendship nominations than
the condition with no implementation support. These
results are surprising given that fidelity remained low
throughout the study period.

Contrary to our hypotheses, the RR-only condition had
significantly higher fidelity than the implementation sup-
port condition, albeit both conditions had low fidelity.
One explanation for this difference is that the RR with
implementation support condition had more teachers
(n=38) as intervention agents than the RR-only condition
(n=3). Teachers are not as frequently present on the play-
ground in comparison to other staff (one-to-one or class-
room assistants) who are present on the playground every
day. As such, teachers may not have had as many opportu-
nities to use or practice RR, resulting in slightly poorer
fidelity. However, teachers may have more opportunity
for skills generalization, which may explain the difference
in the observed social outcomes discussed below. In addi-
tion, low implementation fidelity may suggest that it is
too difficult to implement RR in under-resourced public
schools (Schoenwald et al., 2011). Schools may need to
adapt RR to create a better fit within their contexts. For
example, schools may need to consider how the applica-
tion of RR complements existing programs for children
with autism and works within their current staff infra-
structure. However, it also is likely that low fidelity is a
product of implementation in real-world, community-
based settings, which often have less-than-optimal deliv-
ery of  standardized intervention protocols
(Southam-Gerow et al., 2010). The results of this study
are consistent with the literature on real-world rand-
omized effectiveness trials with elementary-aged children
with autism in under-resourced school settings (Locke
et al., 2015; Mandell et al., 2013; Pellecchia et al., 2015;
Stahmer et al., 2015). The standard of care during recess
in these schools did not include active facilitation to foster
opportunities for social development for children with
autism prior to receiving training. Schools in this study
went from “non-use” to “low use” instead of “good use”
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Figure 4. Social network inclusion by condition.

to “great use”. This distinction is important as the schools
in which this study was conducted were situated in under-
resourced districts, and a slight increase in the use of RR
may have been sufficient to show improvements in out-
comes. The expectation of achieving the same fidelity that
experts in research-based settings obtain may be unrealis-
tic given the barriers to implementation (e.g. resources,
staffing, time, etc.) of psychosocial interventions that
schools face (Forman et al., 2009; Massey et al., 2005).
Kendall and Beidas (2007) recommend that there be flex-
ibility within fidelity to ease the transition and dissemina-
tion of evidence-based interventions from research to
practice. It also is possible that we have not yet isolated
the active ingredients of RR or other social engagement
interventions, which means that the fidelity measures
were not capturing the most important intervention com-
ponents. Additional research surrounding the develop-
ment and testing of effective and efficient fidelity
measurement instruments in community-based settings
such as schools is warranted (Schoenwald, 2011;
Schoenwald et al., 2011).

Consistent with our hypotheses, social network inclu-
sion and received friendship nominations improved more
in the RR with school-level implementation support condi-
tion. While children with autism were able to engage with
their peers on the playground during recess particularly
when a structured activity was facilitated, they may not
have established relationships with those peers in the same
ways as when school-level implementation support was
provided. There is some evidence that sociometric meas-
ures (social network ratings) are more resistant to change
(Mikami et al., 2013a) as well as some evidence that
changing the context in which children with autism are
included (i.e. peer-mediated interventions) is effective in
changing peer relationships (Kasari et al.,, 2012). Data
from this study suggest that changing complex, dynamic,
and relational social outcomes (social network inclusion
and friendship nominations) in the classroom may require
broad system-wide support in addition to specific training
in the intervention to individual providers. Providing
implementation support may have resulted in a subtle but
more pervasive use of RR throughout the day for children
with autism as well as positive collateral effects for the
other faculty, staff, and children in the school (Mikami
et al., 2013b). In the RR with implementation support con-
dition, more school personnel (on average three school
personnel), specifically teachers compared to other staff,
were involved as opposed to the RR-only condition (on
average two school personnel). This coupled with the reg-
ular presence of the research staff and principal buy-in,
who spearheaded the implementation support teams, may
have kept participants focused on facilitating peer engage-
ment and social network inclusion.

School-level factors (e.g. implementation climate, cul-
ture, and support) also may contribute to and enhance the
successful use of RR. Embedding and raising awareness of
RR among the faculty, staff, and students may emphasize
the importance of socialization throughout the school cul-
ture. The RR with implementation support condition
incorporated and involved the administrators (leadership
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team), faculty, staff, and students, which permeated the
school culture and may explain the observed improve-
ments in social network inclusion and friendship nomina-
tions. Addressing school-level factors to facilitate the
successful implementation of RR may change the context
in which relationships are developed and maintained in the
classroom and complement the ways in which RR changes
the playground context. It also may be that implementation
support around the content (e.g. RR) may have had subtle
but important effects on a larger group of staff’s behavior
that resulted in much more positive child outcomes similar
to other organizational interventions such as Availability,
Responsiveness, and Continuity on the use of evidence-
based practices in community-based mental health ser-
vices (Glisson et al., 2010). Future research should measure
implementation fidelity among all school personnel and
not just the designated implementer.

Limitations

Despite a number of study strengths, including its com-
munity relevance, inclusion of a relatively racially/ethni-
cally diverse sample and its grounding in a practical setting
(i.e. public schools; Jonsson et al., 2016), several limita-
tions should be noted. First, the relatively small sample
size and wide age range of participating children with
autism and schools affect the generalizability of the find-
ings and do not allow for adequate statistical power to
explore potential moderators (e.g. age, sex, and ethnicity).
Second, these data were gathered in the Northeastern
United States, which limits the geographic generalizability
of the results to areas with similar racial/ethnic diversity
and socioeconomic status as well as school characteristics.
Third, the sample was predominantly male. Additional
research on females with autism is needed to understand
potential sex differences as females with autism have
shown differences in socialization patterns in comparison
to males with autism in school (Dean et al., 2014). Fourth,
due to the logistical and practical constraints of the research
study, independent assessments to confirm an autism clas-
sification and 1Q scores for research eligibility were not
conducted. A conscious decision was made to use school
documentation to ensure that children had an autism diag-
nosis and an IQ above 65. Baseline assessments on the
POPE were carefully examined and children with autism
showed significant social impairments well below the cut
point that differentiates children with and without autism
(Locke et al., 2016). While the POPE is not a diagnostic
assessment or screening tool, the results suggest that the
children with autism in this study had significant social
impairments. We also ensured that all participants were
performing at grade level, which we used as a proxy for
cognitive functioning. Despite this, it is important to note
that due to the unconfirmed autism diagnosis and 1Q scores
and reliance on school records, generalizability to the

larger population of children with autism, especially those
with an 1Q below 65, may not be valid as social difficulties
may arise for a variety of reasons beyond autism. We also
recognize that RR may not be appropriate for many chil-
dren with autism who do not have the verbal language
abilities to independently engage with others without
assistive technologies and communication devices, which
further limits the generalizability of our study findings.
Fifth, many school personnel did not return their self-rated
fidelity at the 6-week follow-up; thus, school personnel’s
self-rated follow-up data were not included in the analy-
ses. Furthermore, the follow-up period was limited to
6 weeks to fit within the school calendar year and did not
allow the examination of sustainment of implementation
on child outcomes into subsequent school years. In addi-
tion, the observed improvements in this study may be due
to maturation as a true control group was not included in
this study. Our school partners deemed it would be unethi-
cal to have a true control group and withhold RR from
children with autism due to its potential benefits. Previous
research suggests that a true control group, where no inter-
vention is delivered, yields little change in outcomes
(Kasari et al., 2012), so a conscious decision was made to
provide RR to all study participants while manipulating
implementation support to appease our school partners.
Finally, although school-level implementation support was
provided within the same prescribed and systematic
approach and qualitatively documented across all schools
that allowed room for flexibility and individualization to
each school context (Kendall and Beidas, 2007), fidelity of
school-level implementation support including a record of
homework completion or practice and its impact on
observed outcomes was not quantitatively measured.

Conclusion

Despite these limitations, there are important implications
related to these findings. The results suggest that (1) RR
may improve child outcomes even in under-resourced set-
tings with low implementation fidelity and (2) implemen-
tation strategies may improve child outcomes but not
implementation fidelity. Together, these data suggest the
importance of implementation strategies and a need for
further research on understanding the mechanisms behind
how they work.
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