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Objective. A quasi-experimental cluster-controlled design was used to test the impact of comprehensive
school physical activity program (CSPAP) professional development on changes in school physical activity
(PA) offerings, moderate-to-vigorous physical activity (MVPA) and sedentary behaviors of 9–14 year-old
children during school.

Methods. Two groups of Louisiana elementary and middle school physical education teachers (N = 129)
attended a CSPAP summer workshop (95 in 2012 = intervention, 34 in 2013 = control) and were assessed
on school PA offerings (teacher-reported; pre, mid, and post). During the 2012–2013 school year, intervention
teachers received CSPAP support while implementing new school PA programs. MVPA and sedentary behaviors
were assessed (accelerometry; baseline and post) on a sample of 231 intervention, 120 control students from 16
different schools.

Results.Multivariate analysis of covariance indicated that intervention teachers reported significantly more
PA offerings during school (3.35 vs. 2.37) and that involve staff (1.43 vs. 0.90). Three-level, mixed model regres-
sions (stratified by sex) indicated that students overall spent less time in MVPA and more time being sedentary
during school, but the effects were significantly blunted among intervention students, especially boys.

Conclusions. This study provides preliminary evidence for CSPAP professional development programs to
influence school-level PA offerings and offset student-level declines in MVPA and increases in sedentary
behavior.

Published by Elsevier Inc.

Introduction

A whole-of-school approach, such as the Comprehensive School
Physical Activity Program (CSPAP), is recognized as a promising way
for children to accumulate daily physical activity (PA) via five integral
components: (a) physical education (PE), (b) PA during school, (c) PA
before/after school, (d) staff involvement and (e) family/community en-
gagement (American Alliance for Health, Physical Education, Recreation
and Dance [AAHPERD], 2013; Institute of Medicine, 2013; Physical
activity guidelines for American Midcourse Report Subcommittee of

the President's Council on Fitness, Sports and Nutrition, 2012). In 2010,
the National Association for Sport and Physical Education [NASPE]1

commissioned a task force to create a professional development (PD)
program designed to equip PE teachers with the knowledge, skills and
confidence to become a PA championwho facilitates the implementation
of at least one new school PA program beyond the CSPAP component of
PE (Carson, 2012). As similar teacher training efforts are unveiled nation-
wide (Society of Health and Physical Educators [SHAPE] America, 2014),
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it is critical and timely to understand the effectiveness of CSPAP PD on
preparing a PA champion to promote greater opportunities for school
PA that increase the PA among the youth they serve.

Schools have been identified as a logical place to provide PA
opportunities for children (Naylor and McKay, 2009; Pate et al., 2006),
given that the majority of children spend most of their waking hours
in and around schools (Synder and Dillow, 2011). In recent years, a
proliferation of systematic reviews of large-scale studies have been
performed on the effectiveness of school-based interventions on
children's PA (De Bourdeaudhuij et al., 2011; Demetriou and Höner,
2012; Dobbins et al., 2013; Kriemler et al., 2011; Metcalf et al., 2012).
Consistent findings across these reviews were: (a) school-based
interventions generally produce positive effects on children's total PA
across both self-report and objective measures, (b) effect sizes, when
reported, are small (e.g., rs = 0.10–0.17), indicating modest gains in
moderate-to-vigorous PA (MVPA) per day (e.g., 4 min), and (c) there
is growing support for multicomponent school-based interventions
increasing children's in-school PA over the isolated ones that mainly
emphasize PA-focused curricular change (e.g., active lessons) or
educational materials (e.g., behavior management skills). As a result,
an important and urgent area of inquiry is the examination of the
teacher-directed, multicomponent school-based intervention model
currently being advocated and widely disseminated (i.e., CSPAP;
SHAPE, 2014). The continued PD of PE teachers is a scalable and
sustainable teacher-directed strategy for implementing multicompo-
nent school-based PA (Castelli et al., 2013), yet few studies have
examined the utility of PD to impact children's objectively measured
PA (Middle School Physical Activity and Nutrition [M-SPAN],
McKenzie et al., 2004; Trial of Activity for Adolescent Girls [TAGG],
Webber et al., 2008). Therefore, the current study, which evaluates
the impact of yearlong PE teacher PD and support in CSPAP implemen-
tation on school PA offerings and children's MVPA and sedentary
behaviors during school, is warranted.

The current study was conducted in elementary and middle
schools serving primarily low-income, non-white student popula-
tions with two specific aims. Study aim one was to determine the
differences in teacher-reported school PA offerings across pre, mid,
and post assessments between teachers receiving yearlong CSPAP
PD and support in implementing new PA programs (intervention)
and those waitlisted (control). We hypothesized that intervention
teachers would deliver significantly more PA offerings over time
than control teachers. Study aim two was to determine if students'
school MVPA levels and sedentary behavior changes from baseline
to post assessment when exposed to the increased number of PA
offerings and the newly implemented PA programs by interven-
tion teachers versus control teachers. We hypothesized that stu-
dents of intervention teachers would spend significantly more
school time in MVPA and significantly less school time being
sedentary overtime (baseline to post assessment) versus students
of control teachers.

Materials

Study design and setting

A quasi-experimental, cluster-controlled design was conducted with
129 certified full-time PE teachers from 96 elementary and middle schools
across 22 parishes (i.e., districts) in Louisiana between May 2012 and May
2013. Teacher participants were from an average of 4 schools per parish
(maximum 18) with an average of one teacher per school (maximum 5).
A total of 779 public schools located in 39 parishes with a demographic
composition exceeding the 2010–2011 statewide averages in both
(a) student poverty level - eligibility for the free or reduced-priced
lunch program (N67%), and (b) minority (non-white) student population
(N53%) were targeted for participation (Louisiana Department of
Education, 2014), of which 225 high schools were excluded for not meet-
ing grade level criteria (serving 9–14 year old students).

Recruitment and allocation procedures

The studywas approved by the Institutional ReviewBoard at Louisiana State
University. Refer to Fig. 1 for the participant flow diagram.

Teachers
Certified, full-time elementary and middle school PE teachers teaching

9–14 year-old students within the remaining 554 eligible schools were
invited to participate in this study via email invitations distributed by parish
health and PE coordinators per the request of the Louisiana Department of
Education. This process was initiated in spring 2012 and repeated through-
out summer 2012, along with several follow-up efforts resulting in an
overall total of 174 registered PE teachers. From this sample, 129 PE
teachers (74% of the registered teachers) attended one regional CSPAP
training workshop. Independent t tests indicated that the 45 registered PE
teachers who did not attend the workshops were comparable to the 129
who attended the workshops in both targeted parish level criteria (student
eligibility for free/reduced lunch, p = .21; student minority population,
p= .08), and Pearson χ2

(1, N = 120) confirmed the distribution of elementa-
ry and middle school levels (p = .29) and teachers' sex (p = .26) did not
differ across groups.

Basedon summer availability, 95 PE teacherswho attended a regionalwork-
shop in summer 2012 were allocated to the intervention group, and 34 PE
teachers who attended a regional workshop in 2013 were allocated to a
waitlisted control group. The workshops were free to teachers ($100 value2)
and qualified for continuing education units. The subsequent 12-month
follow-up of the PD program, including online support, mentorship and consul-
tation, was also available to workshop attendees free of charge (an additional
$200 value2). A total of 110 PE teachers (77 intervention, 33 control) initiated
the 12-month follow-up by completing a CSPAP pre-assessment. Using equiva-
lence t tests and χ2 analyses, these 110 PE teachers did not significantly vary
from the 19 PE teacherswho opted out of the 12-month follow-up in either par-
ish level criteria (student eligibility for free/reduced lunch, p= .26; student mi-
nority population, p = .26) or school level distribution (p = .09), but did
include comparably more female teachers than expected (71% pre-assessment
females vs. 42% no pre-assessment females, p b .05). The pre-assessment inter-
vention teachers, when compared to the pre-assessment control teachers,
taught in parishes with a higher percentage of student eligibility for the free/re-
duced lunch program (71% intervention vs. 61% control, p b .01) and a higher
minority student population (63% intervention vs. 50% control, p b .01), but
both groups were comparable in the representation of school levels (p = .67)
and teachers' sex (p = .35). Reasons teacher opted out of the 12-month
follow-up ranged from perceived workload to technological challenges
(Carson et al., 2014b).

A sample of 16 PE teachers from separate schools (8 = elementary,
8 = middle) within 9 high poverty (M=73% free/reduced lunch) and mi-
nority school districts (M=64% nonwhite students) were participants for
study aim two (11 intervention, 5 control). Equivalence analyses indicat-
ed that both groups were comparable, consisting of mostly female
teachers (64% intervention, 80% control, p = .50) with similar mean
years of teaching experience (16.8 intervention vs. 17.1 control, p =
.97), who taught in parishes with significantly similar levels of student
poverty (74% intervention, 71% control, p = .48) and student minority
population (67% intervention, 57% control, p = .30). The majority of mid-
dle school teachers were in the intervention group (n = 7), but this count
was in alignment with the expected distribution, likelihood ratio χ2

(1,

N = 16) = .45, p = .50.

Students
All 129 PE teacher workshop attendees were invited via email to be partici-

pants for study aim two until a recruitment goal of 10% consented from each
group (11/95 = intervention, 5/34 = control). These 16 PE teachers were
instructed to recruit from 1 to 2 intact homeroom classes or ~10% of their 9–
14 year old student rosters. This enrollment process estimated 24.1 students
per teacher for a total of 386 consenting students who providedwritten parental
permission and child assent prior to participation. The 9–14 year old age range
was purposely chosen because of its key period of developmentwhen reductions
in PA begin, particularly in minority populations (Gordon-Larsen et al., 2004).

2 Prices for the PD workshop and 12-month follow-up were pre-set by NASPE.
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