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Abstract

To support school physical education, United States (US) national organizations in medicine, health,
and education recommend that schools adopt comprehensive school physical activity programmes
(CSPAPs). An important factor in successful CSPAP implementation is the involvement of the school
principal. The purpose of this study was to examine relationships between principals’ self-reported
CSPAP involvement and their social-ecological-based perceptions about CSPAPs. We analysed survey
responses from a national sample of principals in the US who indicated their school had a CSPAP
(n = 198). Exploratory structural equation modelling supported a single-factor solution for CSPAP
involvement (12 items) and three social-ecological factors, which we labelled ‘intrapersonal’ (nine
items mainly focused on expected outcomes of CSPAPs), ‘interpersonal’ (five items focused on par-
ents’and teachers’ support of the CSPAP), and ‘environmental’ (12 items focused on the support of the
overall school environment, the community surrounding the school, and public policy for the CSPAP).
Path analysis showed involvement factor scores are predicted by intrapersonal factor scores, which, in
turn, are predicted by interpersonal and environmental factor scores. The results of this study are
helpful in identifying targets for future research and practice related to CSPAP implementation and can
inform efforts to prepare and support principals with respect to their CSPAP involvement.
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Introduction

In the United States (US), the Physical Activity (PA) Guidelines for Americans (US Department of
Health and Human Services (USDHHS), 2018) recommend that children and adolescents ages 6—
17 should accumulate at least 60 minutes of mostly moderate-to-vigorous PA each day, as this can
lead to health benefits such as healthy bones and muscles, improved muscular strength and
endurance, reduced development of chronic disease risk factors, improved self-esteem, and
reduced stress and anxiety (Physical Activity Guidelines Advisory Committee, 2018). Unfortu-
nately, approximately three quarters of children and adolescents in the US are not meeting this
benchmark for daily PA participation (National Physical Activity Plan Alliance, 2018). Moreover,
children spend 80-93% of their waking hours in sedentary time (Turner et al., 2014) and it is
estimated that the majority of school-aged youth are not meeting national content standards in
physical education (Hastie, 2017). National organizations (e.g. Centers for Disease Control and
Prevention (CDC), 2011; Institute of Medicine (IOM), 2013 (now named the National Academy of
Medicine); Society of Health and Physical Educators (SHAPE) America, 2015) suggest that
schools should be a key focus of intervention efforts when attempting to increase and promote
youth PA engagement. Schools have access to nearly all youth in the US and school-based PA not
only can improve students’ health but also enhance their academic performance (IOM, 2013).
Furthermore, education settings can play a major role in public health initiatives related to PA,
given that schools directly reach approximately 25% of the US population (National Physical
Activity Plan Alliance, 2016).

Comprehensive school physical activity programmes

In 2008, the National Association for Sport and Physical Education (NASPE) (formerly an
association of the American Alliance for Health, Physical Education, Recreation and Dance
(AAHPERD), and now encompassed within SHAPE America) published a position statement
(NASPE, 2008), which was updated in 2015 (SHAPE America, 2015) called ‘Comprehensive
School Physical Activity Programs’ (CSPAPs). A CSPAP is described as a multicomponent
approach to enhancing physical education and promoting increased PA among school commu-
nities. The components of a CSPAP can include (a) physical education, (b) PA before and after
school, (c¢) PA during school, (d) staff involvement, and (e) family and community engagement
(SHAPE America, 2015). However, given limited descriptive research on CSPAPs, recent liter-
ature reflects a broader conceptualization of a CSPAP, which focuses less on the total number of
programme components and more on whether a school, through multiple possible approaches,
provides all students with sufficient opportunities to meet the programme goals (Webster et al.,
2020b, 2020c, 2020d). Implementing a CSPAP is intended to provide children and adolescents
with PA support and opportunities before, during, and after school as a means to ‘[developing]
physically educated students who are physically active for the nationally recommended 60-plus
minutes each day and who develop the knowledge, skills and confidence to be physically active for
a lifetime’ (SHAPE America, 2015: 3).
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A survey conducted by AAHPERD in 2011 found that CSPAPs existed in only 16% of elementary
schools, 13% of middle schools, and 6% of high schools. In 2013, the IOM endorsed a multi-
component, or ‘whole-of-school’, approach to youth PA promotion (IOM, 2013: 30) and the CDC
partnered with SHAPE America to develop a step-by-step guide for implementing a CSPAP (CDC,
2013). However, based on a recent survey by the CDC (Brener et al., 2017), a mere 3% of secondary
schools have implemented a CSPAP. Thus, while CSPAPs are recommended to increase students’
daily PA and support the educational goals of physical education (SHAPE America, 2015), and the
CDC has adopted the CSPAP framework as the national framework for physical education and PA in
the US (CDC, 2019), the apparent continued low prevalence of CSPAPs in the US underscores the need
to investigate the factors that are associated with programme implementation.

Principals’ involvement in CSPAPs

One factor that has consistently been cited as critical in school reform efforts and in creating and
maintaining an effective school is the principal (also referred to as the head teacher, headmaster/
headmistress, school director, and other titles in various contexts) and their involvement (Dow and
Oakley, 1992; Fullan, 2016). As a figurehead of school leadership, the principal is a key driver
in the school’s mission, vision, and culture (Bryk et al., 2010; Leithwood and Jantzi, 1999).
A principal’s involvement in a school programme, for example by actively assisting in its
development and taking part in its promotion, can lead to teachers feeling they are supported and
showing increased commitment to the programme (Leithwood and Jantzi, 1999). The principal is
the main reason programmes are or are not successful in schools; they hold the most influence for
implementation of programmes and policies (Datnow and Castellano, 2001).

Carson et al. (2014) proposed that support from administrators, such as the principal, is necessary
to the successful implementation of a CSPAP. However, the concept of ‘support’ may not fully
encompass the range of ways in which a principal might be involved with a CSPAP. According to
Webster et al. (2020e: 130), ‘Staff involvement with promoting PA can be broadly conceptualized in
terms of the direct and indirect actions staff members take to increase the concomitant or future
amount of PA in which youth engage’. A recent scoping review (Webster et al., 2020a) identified
three themes in the published recommendations for school administrators’ involvement in school-
based health promotion. These themes included collaboration (e.g. using a distributive leadership
style, being involved with defining health issues, identifying solutions, and monitoring progress),
advocacy (e.g. knowing about and valuing health promotion, and educating policymakers about the
importance of school health promotion), and support (e.g. providing resources for teachers, visiting
teachers’ classrooms, and offering feedback). Yet, a descriptive research base to inform the specific
actions school principals might take to be involved with a CSPAP is lacking.

A social-ecological perspective of principals’ CSPAP involvement

In addition to the limited research available to operationally define principals’ CSPAP involve-
ment, little is known about variables that may influence principals’ involvement with CSPAPs.
Van den Berg et al. (2017) found that principals perceived PA to have academic, physical, and
social-emotional benefits but also perceived barriers to implementing PA that were related to time
limitations, school priorities, space constraints, and financial challenges. A gap that remains in the
literature, however, is research on principals’ perceptions specifically pertaining to CSPAPs. It is
important to investigate these perceptions, particularly to understand how they may be related to
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principals’ CSPAP involvement. In the present study, we adopted a social-ecological perspective
to investigate principals’ perceptions of CSPAPs and how these perceptions relate to principals’
CSPAP involvement.

Based on the work of Bronfenbrenner (1976, 1977), a social-ecological perspective of human
behaviour considers the influence of a wide range of variables on targeted behaviours of interest.
Social-ecological models are used to organize these variables into multiple levels of influence and
illustrate relationships among individuals, groups, and their environments (Golden et al., 2015;
McLeroy et al., 1988; Sallis et al., 2006, 2008; Stokols, 1996). Numerous examples of social-
ecological models exist in theory and research specific to school-based PA promotion (e.g. Carson
et al., 2014; Langille and Rodgers, 2010; Webster and Suzuki, 2014; Webster et al., 2013). In
general, these models encompass five levels of influence: (a) intrapersonal, (b) interpersonal, (c)
organizational, (d) community, and (e) public policy. Intrapersonal variables may include beliefs
(e.g. self-efficacy in implementing an educational programme, expected outcomes of imple-
menting the programme), attitudes, and other psychological attributes (e.g. motivation to imple-
ment a new programme) of the individual whose behaviour is being targeted (e.g. school
principal). Variables at the interpersonal level tend to focus on relationships between the individual
and others with whom the individual interacts (e.g. other administrators, teachers, students, par-
ents, community stakeholders). The organizational level of influence is usually comprised of
variables that reflect institutional resources (e.g. school facilities, available educational materials),
norms (e.g. cultural customs commonly followed by students and staff, a school honour code),
practices (e.g. allocated curriculum time for different school subjects, instructional approaches
used by teachers), and policies (e.g. expectations for student conduct, whether or not teachers are
allowed to withhold recess as a punishment). At the community level, variables often centre on
factors, such as the support of other organizations (e.g. a facility joint-use agreement between the
school and a local YMCA), which surround the individual’s own organization. Public policy
variables may include the presence of any local, state, or federal policies that are pertinent to the
targeted behaviour (e.g. a state policy that requires schools to provide students with a certain
number of minutes of PA each week). In the context of a CSPAP, a social-ecological perspective
can help to identify key variables that should be the focus of interventions and professional
learning directed towards influencing the PA promotion efforts of programme implementors.
Previous social-ecological research in the area of school-based PA promotion has not con-
ceptualized or investigated the intrapersonal, interpersonal, organizational, community, or public
policy variables that may influence school principals’ CSPAP involvement.

Purpose of the study

Overall, although considerable research exists on the staff involvement component of the CSPAP
framework, particularly in regard to classroom teachers and afterschool programme staff, there is
currently an absence of research on principals’ involvement in CSPAPs (Webster et al., 2020e).
The purpose of this study was to examine relationships between principals’ CSPAP involvement
and their perceptions about CSPAPs from a social-ecological perspective. In accordance with
social-ecological theory and research related to school PA promotion (Carson et al., 2014; Langille
and Rodgers, 2010; Webster et al., 2013; Webster and Suzuki, 2014), we hypothesized that
intrapersonal variables would have the strongest and most direct association with the targeted
behaviour (i.e. principals’ CSPAP involvement), while variables at each subsequent level (inter-
personal, organizational, community, and public policy, respectively) would have an indirect and
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increasingly weaker association. The results of this study will help to advance research focused on
the role of principals in CSPAP implementation and may inform future directions in CSPAP
planning and professional development for school administrators.

Methods
Instrumentation

We developed an online survey to investigate principals’ involvement in CSPAPs. The survey
encompassed a range of variables hypothesized to be associated with principals’ CSPAP invol-
vement from two distinct theoretical perspectives (social ecology theory and social learning
theory). The present investigation, which focuses on social-ecological variables and their
relationship to principals’ CSPAP involvement, is the first study using data from the survey. The
final version of the survey, specifically the parts of the survey used in the present study and as
administered to the main study sample, is described in this section. The development of the survey
is described in the Procedures section that follows. All phases of survey development and
administration were facilitated via Survey Monkey.

The survey was organized into seven sections: (a) informed consent, (b) introduction, (c)
CSPAP implementation, (d) CSPAP involvement, (e) social-ecological factors, (f) professional/
context biography, and (g) participant demographics. The first page of the survey was an informed
consent form. Subsequently, in the introduction section, participants were provided with an
overview of the CSPAP framework and the purpose of the survey. The CSPAP implementation
section of the survey listed possible CSPAP components (e.g. physical education, PA during
school, PA before and after school) with examples and included a single dichotomous response
question (‘yes/no’) asking participants if their school has a CSPAP. A CSPAP was conceptualized
as follows, based on the recent work by Webster et al. (2020a, 2020b, 2020c):

[your school provides] OPPORTUNITIES, through any combination or variety of CSPAP components —
for all students at your school to: (a) receive standards-based physical education experiences designed
to prepare individuals for a lifetime of participation in physical activity, and (b) meet the national
guideline for school-aged youth to accumulate at least 60 minutes of mostly moderate-to-vigorous
physical activity each day (including lunch time activities, and before and after school activities).

A logic mechanism was built into the survey so that ‘yes’ respondents proceeded to the
subsequent two sections (involvement and social-ecological factors) with items written in the
past/present tense (e.g. ‘I am involved with supporting my school staff in their efforts to promote
physical activity’). ‘No’ respondents proceeded to two identical sections except that items were
written in the future tense (e.g. ‘I would be involved with supporting my school staff in their efforts
to promote physical activity’). The final two sections on professional context/biography and
participant demographics focused on the PA promotion strategies, within each CSPAP component,
currently used at participants’ schools, as well as participants’ school context (e.g. geographic
location, total student enrolment), educational background (e.g. highest degree earned, licensure
obtained), professional experience (e.g. years serving as a principal, years serving as a teacher),
age, gender, and race/ethnicity. Items focusing on PA promotion strategies within each CSPAP
component were based on recommended strategies from SHAPE America (2015) and the CDC
(2019).
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In all, 80 items from the final survey were used for this study. This item count is based on having
counted equivalent items for ‘yes’ and ‘no’ respondents as single items. One item was included to
assess CSPAP implementation; 12 items were included to assess the dependent variable (principal
involvement in a CSPAP); 52 items were included to assess social-ecological variables at five
levels of influence, including intrapersonal (29 items), interpersonal (five items), organizational
(nine items), community (five items), and public policy (four items); 12 items were included to
assess professional context/biography; and three items were included to assess participant
demographics.

Procedures

Phase I: item construction, scale development, and participant instructions. To construct an initial set of
items for the survey, we completed a comprehensive literature search to find published records
(e.g. peer-reviewed articles, books, doctoral dissertations, public policies) in the areas of CSPAP
(e.g. Carson et al., 2014; Rink et al., 2010; SHAPE America, 2015), principals’ perceptions of
health-related school programming (e.g. physical education, recess, fitness, wellness) (e.g. Davis,
2012; Greaney et al., 2007; Morrison, 2006; Van den Berg et al., 2017; Weiler et al., 2003), and
social-ecological theory and research (e.g. Golden et al., 2015; McLeroy et al., 1988; Sallis et al.,
2008; Webster and Suzuki, 2014). We developed a six-point Likert-type response scale (see the
Instrumentation section) for the items based on recommendations for scale development (Fink,
2003; Johnson and Morgan, 2016; Krosnick and Fabrigar, 1997) and the treatment of categorical
variables (Finney and DiStefano, 2006). Based on recent literature, including research on physical
education teachers’ perceptions related to CSPAPs (Webster et al., 2020b, 2020c) and conceptual
work intended to advance CSPAP research and practice (Webster et al., 2020d), we incorporated
instructions for participants along with a definition and examples of a CSPAP (see Instrumentation
section).

Phase 2: pilot testing. Before data collection started, we obtained approval from the first author’s
university institutional review board (IRB) to conduct the study. There were two rounds of pilot
testing. The purpose of the first round of pilot testing was to enhance the content validity of the
survey and obtain feedback about the length, formatting, and clarity of the survey. The purpose of
the second round of pilot testing was to obtain feedback about the survey from a convenience
sample of principals and to conduct a preliminary assessment of the survey’s psychometric
properties.

For the first round, we emailed the survey to CSPAP authors (n = 41), authors who have
published research using social-ecological theory (n = 51), and university faculty in the area of
educational leadership (n = 89). We identified CSPAP authors from an edited book about CSPAP
research and practice (Carson and Webster, 2020). For each section of the survey, we instructed
participants to rate the appropriateness of the items (completely inappropriate, mostly inap-
propriate, somewhat inappropriate, mostly appropriate, and completely appropriate) and provide
feedback about the content on each page. A total of 24 CSPAP authors (59% response rate)
provided responses. Using their ratings and comments, 24 items were removed (15 items intended
to measure intrapersonal variables, seven items intended to measure interpersonal variables, and
two items intended to measure organizational variables). Additionally, several minor revisions
were made: the term ‘CSPAP’ was replaced with ‘physical activity opportunities’ and ‘physical
activity programming’ in two of the items on the involvement scale, negatively worded items
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(e.g. ‘A CSPAP would lead to a chaotic school environment’) were either deleted or revised as
positively worded items, and items that included the term ‘parents’ were changed to read ‘parents/
guardians’.

To identify authors in the area of social-ecological theory, we located published articles online
(e.g. Golden et al., 2015; McLeroy et al., 1988; Sallis et al., 2008). We found email addresses for
51 authors and emailed the authors with instructions to match each of the social-ecological items
on the survey to its respective level of influence (intrapersonal, interpersonal, community, orga-
nizational, or public policy). We also asked the authors to provide feedback on the quality and
appropriateness of specific items and/or the items in general. A total of six authors provided
responses (12% response rate). Based on their feedback, items were found to match their intended
social-ecological levels, so no changes were made to the survey.

We compiled a list of 89 university faculty, representing 58 US institutions, who work in the
area of educational leadership and policy. These individuals encompassed all levels of academic
rank/seniority from assistant professor to retired professor, and many of the faculty had served as
former school- and district-level administrators. For each section of the survey, participants were
instructed to rate the appropriateness of the items (completely inappropriate, mostly inappropriate,
somewhat inappropriate, mostly appropriate, and completely appropriate), considering the roles
and responsibilities of a school principal, and provide feedback about the content on each page. A
total of 16 educational leadership faculty provided responses (18% response rate), which informed
several changes to the survey. Specifically, two items were removed (‘Others in my school
environment notice/would notice the impact of promoting physical activity’ and ‘I have a good
relationship with the teachers at my school’). Educational leadership faculty believed the princi-
pals would have low efficacy in judging the first item, and felt the second item was ‘leading’ and
that principals would not admit to having a bad relationship with their staff. Also, the introduction
to the survey was revised to use less academic jargon.

After making revisions to the survey based on the first round of pilot testing, we sent the survey
to a convenience sample of principals (» = 42) from elementary, middle, and high schools and
asked them to complete the survey, as well as to provide general feedback. Twenty-one principals
responded (16 indicated they had a CSPAP at their school) for a 50% response rate. Using the data
from this second round of pilot testing, we employed Bayesian exploratory factor analysis (EFA) to
individually examine each survey scale. This served as a preliminary statistical analysis to identify
any additional items for potential removal from the final survey to be used with the main study
sample. Previous research showed that EFA can provide accurate results with samples as small as
20 or 10 observations when the data are well conditioned (i.e. high ce, low f, high p) (de Winter
et al., 2009; Preacher and MacCallum, 2002). Further, the Bayesian estimation method does not
rely on a large-sample theory, and therefore can provide accurate results with small samples, such
as our convenience sample of principals (Heerwegh, 2014; Muthén and Asparouhov, 2012). Items
with non-significant factor loadings were only removed for subsequent data collection in the main
study if the loadings were below 0.320 or if removing the items created convergence problems. In
all, five items were removed based on the results of the EFA. Additionally, in accordance with
respondents’ feedback about the survey, we revised the CSPAP implementation section of the
survey for brevity.

We also asked the respondents from the convenience sample to retake the survey one week after
their survey closed, to assess test—retest reliability. A one-week time limit was provided for them to
retake the survey. There were 13 respondents (11 indicated they had a CSPAP at their school) for a
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62% response rate. Thirteen items were removed from the survey due to having a Kappa value
lower than 0.2.

Phase 3: main study. The administration of our survey to the main study sample occurred in the
spring of 2019. Using information available on a federal website listing all public schools in the
US, we applied stratified random sampling to select 60 schools (20 elementary, 20 middle/junior
high, and 20 high) from each state (total of 3000 schools). Next, we visited the schools’ websites to
find email addresses (where available) for principals and compiled a list of 2941 email addresses.
With these addresses, we sent a blanket email briefly describing the study and inviting recipients to
complete the survey. The link to the survey was included in the email. Respondents for the main
study were 291 principals. For the purposes of this study, we only analysed data from participants
who indicated their school has a CSPAP (n = 198).

Data analysis for the main study

Before conducting statistical analyses, we screened survey variables to examine the prevalence of
‘don’t know’ responses as well as the distribution of missing values. Missing responses represented
approximately 1.9% of the data. The ‘don’t know’ response option was included to prevent item
non-response, forced responses, or guessing, but was not included in statistical analysis because it
indicates insufficient information to provide an informed opinion. To avoid losing data, we
recorded ‘don’t know’ responses as missing values. Cases with more than 15% invalid responses
were listwise deleted. The resulting proportion of values that were missing or recoded as missing
ranged between 0.0% and 2.7% per item and represented approximately 2.3% of the data. Little’s
Missing Completely at Random (MCAR) test showed that these values were distributed com-
pletely at random (Xz(]gzs) = 1800.867, p = .652); therefore, we imputed them using the
expectation-maximization algorithm. The resulting sample included 198 respondents. We com-
puted the mean and standard deviation for all survey items to examine the distribution of survey
responses and identify the items with the highest ratings.

Exploratory structural equation modelling. Although social-ecological research exists in the area of
school PA promotion (e.g. Langille and Rodgers, 2010; Webster and Suzuki, 2014; Webster et al.,
2013), researchers in previous studies have not examined principals’ CSPAP involvement from a
social-ecological perspective. Since we developed the survey for our research and had not pre-
viously examined the factor structure of the final survey, the initial step of our investigation with
the main study sample was to identify the latent variables underlying the data. We used exploratory
structural equation modelling (ESEM) for this purpose because it allows the estimation of an
exploratory factor model with rotations and estimation of cross-loadings, thus yielding a more
realistic representation of the data and reducing estimation bias, while also allowing the compu-
tation of goodness-of-fit indices (Marsh et al., 2014; Morin and Maiano, 2011; Morin et al., 2013).

A group of 51 observed indicators was used to estimate latent variables. Our study met the
recommendation of 3:1-6:1 observations per variable (Cattell, 1978; de Winter et al., 2009).
Studies have shown that sample sizes as low as 50 or even 20 may be suitable for factor analysis
when the factor loadings are high, the number of factors is low, and the number of observed
variables is high (de Winter et al., 2009; MacCallum et al., 2001; Marsh et al., 1998). We used the
mean and variance adjusted weighted least squares (WLSMV) estimation method and geomin
rotation with the Mplus 8.2 software. This estimation method is recommended for small sample
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sizes and data that are ordinal or non-normally distributed (Finney and DiStefano, 2006). The
geomin rotation is an oblique procedure; oblique rotation methods are employed when factors are
expected to correlate (Browne, 2001).

The optimal number of factors was determined after examining the scree plot, the number of
eigenvalues larger than one, the interpretability of the factor structure, and goodness-of-fit indices.
The indices used to assess model fit were: (a) x> and corresponding p-value, (b) x?/df; (c) the root
mean square error of approximation (RMSEA) and 90% confidence interval (CI), (d) the com-
parative fit index (CFI), (e) the Tucker-Lewis index (TLI), and (f) the weighted root mean residual
(WRMR). We sequentially removed cross-loading items and items with loadings lower than .320
(Costello and Osborne, 2005). When an optimal solution was identified, we estimated the internal
consistency of each factor using the Cronbach’s alpha coefficient.

Path analysis. Following the identification of the factors underlying the data, we computed factor
scores, which show the location of each individual on the identified factors (DiStefano et al.,
2009). Relationships between factor scores were then examined using path analysis. Relationships
in the path model were based on theoretical considerations and results from previous studies
(Langille and Rodgers, 2010; Webster and Suzuki, 2014; Webster et al., 2013), as well as on
specified scores on social-ecological factors as predictors of factor scores measuring principals’
CSPAP involvement. The indices used to assess model fit were: (a) x> and corresponding p-value;
(b) x*/df: (c) the RMSEA and 90% CI; (d) the CFTI; () the TLI; and (f) the standardized root mean
square residual (SRMR).

Results of the main study
Participant demographic and professional context/biographical information

The demographic and professional context/biographical information for participants in the main
study is presented in Table 1. Table 1 displays participants’ self-reported age band, gender
identification, race, education level, years of experience working as a principal, and grade level, as
well as participants’ self-reported school context information including total student enrolment,
number of students participating in free or reduced cost school lunch (a proxy for socioeconomic
status), school setting, and the region of the US where they are located. Overall, the percentages in
each of these categories were similar for principals who indicated their school has a CSPAP
compared to principals who indicated their school does not have a CSPAP. Table 2 displays the PA
promotion strategies, by CSPAP component, that the principals identified as being used at their
schools. These data clearly demonstrate that, based on principals’ self-reports, schools with a
CSPAP are using more PA promotion strategies across all CSPAP components than schools
without a CSPAP.

Factor structure

Initial exploratory analyses yielded six eigenvalues larger than one, while the scree plot indicated
solutions with 3—5 factors as optimal. We estimated models with 3—5 factors. Although the five-
factor solution had the best fit to the data, the fifth factor included only three items and all of them
were cross-loading. Based on goodness-of-fit indices (x* 557y = 123.452, p <.001, Xldf = 0.221,
RMSEA (90% CI) = 0.079 (0.073-0.085), CFI = 0.947, TLI = 0.933, WRMR = 0.950) and the
interpretability of the factors, we considered the four-factor solution optimal (Table 3). The x> test
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Table |. Participants’ self-reported demographics and school contexts for the main study.

Participants who
responded ‘no’ to their
school having a CSPAP

Participants who
responded ‘yes’ to their
school having a CSPAP

(n=36) (n = 147)

Age band 31-35 8% 1%
3640 25% 12%

41-45 22% 20%

46-50 1% 23%

51-55 1% 14%

56-60 17% 18%

60+ 6% 12%

Gender identification Male 56% 58%
Female 44% 42%

Race Asian 0% 2%
African American or Black 8% 12%

Hispanic or Latino 6% 3%

White 86% 82%

No response 0% 1%

Education Masters 30% 25%
Masters 430 42% 44%

Ed.D. 17% 24%

Ph.D. 11% 7%

Years of experience 0-5 31% 28%
working as a principal  6—10 31% 21%
1115 8% 28%

16-20 11% 11%

Over 20 19% 12%

Grade level Elementary 19% 32%
Jr. high / middle school 42% 29%

High school 19% 26%

Grades K-8 6% 5%

Grades 7-12 14% 8%

Total student enrolment < 400 36% 27%
401-600 31% 27%

601-800 19% 24%

801-1000 8% 8%

1001-1200 3% 4%

> 1201 3% 10%

Percentage of students 0-20% 3% 16%
participating in free or  20—40% 14% 18%
reduced cost lunch 40-60% 36% 24%
60-80% 14% 15%

80-100% 33% 27%

School setting Metro urban 28% 17%
Suburban 25% 47%

(continued)
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Table I. (continued)

Participants who Participants who
responded ‘no’ to their responded ‘yes’ to their
school having a CSPAP  school having a CSPAP

(n = 36) (n = 147)

Rural 47% 36%

Region of US where Far West 3% 10%
employed Great Lakes 3% 12%
Midsouth 17% 19%

Midwest 13% 1%

Mountain West 25% 1%

New England 3% 9%

Northeast 6% 6%

Northwest 7% 3%

South Central 6% 6%

Southeast 17% 13%

Note: the sample sizes represented in this table are smaller than the total number of respondents because not all
respondents provided demographic/school context information.
CSPAP: comprehensive school physical activity programme.

is an overall measure of model fit; a non-significant x* statistic indicates good fit (Barrett, 2007);
however, this statistic is sensitive to sample size and model size. Therefore, the y*/dfis often used,
where values lower than 3 show good model fit (Finney and DiStefano, 2006). For RMSEA, values
larger than .10 show poor model fit, values between .08 and .10 indicate acceptable fit, values
between .05 and .08 indicate good fit, and values lower than .05 indicate excellent fit (Hu and
Bentler, 1999). CFI and TLI values above .95 indicate excellent model fit, while values larger than
.90 indicate good fit. WRMR values lower than 1 indicate very good fit (DiStefano et al., 2018; Yu
and Muthén, 2002). All items in the four-factor solution had statistically significant loadings,
above the cutoff of .320 (Costello and Osborne, 2005). Items with lower loadings and items that
were cross-loading were sequentially removed; the final solution retained 39 items.

Table 4 lists the items included in each factor along with their means, standard deviations, factor
loadings, standard errors, corresponding  statistics and p values. Descriptive analyses showed that
most respondents provided high ratings on the majority of the survey items. The item with the
highest average response was ‘A CSPAP enhances students’ physical development” (M = 5.31,
SD = .755), followed by the item ‘A CSPAP promotes students’ social development’ (M = 5.24,
SD = .748). The item with the lowest average was ‘I am involved with setting performance
standards for my school’s CSPAP’ (M = 3.47, SD = 1.316). The strongest factor was labelled F1
(‘Involvement’) and included 13 items referring to CSPAP involvement. Item loadings ranged
between .463 and .851, and the item with the highest loading was ‘I am involved with CSPAP
planning at my school’. Cronbach’s alpha index of internal consistency for this factor was .900.
The second factor, F2 (‘Intrapersonal’), included nine items mostly referring to beliefs about the
outcomes of a CSPAP. Item loadings ranged between .578 and .914 and the item with the highest
loading was ‘A CSPAP promotes a whole-child learning approach’. Cronbach’s alpha index of
internal consistency for this factor was .898. The third factor, F3 (‘Interpersonal’), included five
items, which referred to personnel within the school community and their support of a CSPAP.
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Table 2. Physical activity promotion strategies by CSPAP component as perceived by respondents in the
main study.

Participants who Participants who
responded ‘no’ to responded ‘yes’ to
their school having their school having
a CSPAP (n = 37) a CSPAP (n = 148)

Physical education Standards-based instruction 49% 78%
Assessment of student learning 30% 55%

Opportunities to learn 30% 50%

Opportunities for moderate-to-vigorous 38% 60%

physical activity

Meaningful content 43% 42%

None 24% 4%

Physical activity Classroom-based physical activity 51% 74%
during school  Recess 43% 55%
Physical activity assemblies 3% 23%

Physical activity drop-in opportunities 24% 35%

(e.g. keeping the gym open during lunch)

None 19% 7%

Don’t know 3% 3%

Physical activity =~ Active transportation programmes/options 19% 20%
before/after Intramurals 16% 38%
school Interscholastic sports 57% 49%
Physical activity clubs 30% 52%

None 24% 1%

Don’t know 0% 3%

Staff involvement  Staff wellness programming (e.g. fitness 46% 62%

programmes/events for teachers, health
screening for teachers)

Staff training for physical activity promotion 5% 18%
Administrators involved in promoting physical 19% 36%
activity
Classroom teachers involved in promoting 24% 57%
physical activity
None 32% 14%
Don’t know 3% 3%
Family and Facility joint-use agreements with outside 19% 43%
community organizations
engagement Physical activity programmes/events for families 8% 27%
Parents/guardians involved in physical activity 8% 18%
promotion
Community members/organizations 8% 37%

(e.g. universities, YMCAs, church groups)
involved in physical activity promotion

Active homework for students 3% 7%
None 57% 21%
Don’t know 8% 9%

Note: the sample sizes represented in this table are smaller than the total number of respondents because not all
respondents provided physical activity promotion strategies used at their school. Percentages for each component do not
add up to 100% because participants were asked to select all applicable response options.

CSPAP: comprehensive school physical activity programme.
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Table 3. Goodness-of-fit indices for estimated models.

Fit index Three-factor model Four-factor model Five-factor model
XZ 1806 123.452 995.142

df 592 557 523

p-value 0.000 0.000 0.000

X2 /df 3.051 0.221 1.903
RMSEA (90% ClI) 0.102 (0.096-0.107) 0.079 (0.073-0.085) 0.068 (0.061-0.074)
CFI 0.906 0.947 0.963

TLI 0.888 0.933 0.951
WRMR 1.342 0.950 0.772

RMSEA: root mean square error of approximation; CFl: comparative fit index; TLI: Tucker—Lewis index; WRMR: weighted
root mean residual.

Loadings on this factor ranged between .513 and .869 and the item with the highest loading was
‘Parents/guardians at my school are interested and willing to help our school toward our CSPAP
goals’. The internal consistency of this factor was alpha = .842. The fourth factor, F4 (‘Envi-
ronmental’), included 12 items referring to organizational, community, and public policy variables
that may facilitate CSPAP implementation. Loadings on this factor ranged between .322 and .862,
and the item with the highest loading was ‘Policies in my school support physical activity’. The
internal consistency of this factor was alpha = .840. As indicated in Table 5, all factor covariances
were statistically significant. The strongest relationships were F2-F1 and F2-F4, whereas the
weakest relationships were F3—F1 and F4-F1.

Path model

The estimated path model specified: (a) F4 factor scores as predictors of F3 factor scores; (b) F3
factors scores as predictors of F2 factor scores; and (c) F2 factor scores as predictors of F1 factor
scores (Figure 1). This model had an overall good fit to the data > @ = 1.031, p = .071,
x/df = 2.344, RMSEA (90% CI) = 0.082 (0.000-0.164), CFI = 0.982, TLI = 0,964, SRMR =
0.040) and all path coefficients were statistically significant. The strongest relationship in the
model was F3—F2 (estimate = 0.610, S.E. = 0.045, estimate/S.E. = 13.693, p <.001), followed
by F2—>F1 (estimate = 0.467, S.E. = 0.056, estimate/S.E. = 8.392, p < .001), and F4—>F3
(estimate = 0.402, S.E. = 0.031, estimate/S.E. = 12.894, p < .001). The indirect effect of F3 and
F4 factor scores on F1 factor scores were, therefore, .285 and .114, respectively.

Discussion

Principals are a key part of the administrative support that is viewed as essential to the successful
implementation of CSPAPs (Carson et al., 2014). Using a social-ecological framework, this
study’s purpose was to examine relationships between principals’ self-reported CSPAP involve-
ment and their perceptions about CSPAPs. As this was the first study to investigate these variables,
a discussion of the descriptive data from the survey and the psychometric properties of our
measures is warranted before addressing the main results.
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Table 4. Descriptive statistics and factor loadings.

Estimate/ Two-tailed

ltem M SD Estimate S.E. S.E. p-value
Fl (Involvement)
| am involved with CSPAP planning at my school 459 1.215 0.851 0.034 24.744 0.000
| am involved with evaluating my school’'s CSPAP  4.60 1.208 0.751 0.043 17.279 0.000
| am involved with providing CSPAP professional ~ 3.86 1.431 0.733 0.048 15311 0.000
development opportunities at my school
| am involved with establishing physical activity 500 1.013 0.707 0.043 16.598 0.000
opportunities at my school
| am involved with setting performance standards  3.47 1316 0.705 0.049 14453 0.000
for my school’s CSPAP
| am involved with allocating resources for our 504 1.059 0.703 0.042 16.660 0.000
school’s CSPAP
| am involved with serving on my school’s CSPAP  3.83 1.58]1 0.645 0.050 12.846 0.000
committee or other related (e.g. school wellness)
board/task force
I am involved with building/maintaining partnerships 4.12 1.312  0.619 0.048 12.958 0.000
with community constituents to implement/
sustain our school’s CSPAP
| am involved with organizing physical activity 439 1.160 0.609 0.052 11.778 0.000
opportunities at my school
| am involved with staying up-to-date on best 4.03 1.160 0602 0.057 10.499 0.000
practices for school physical activity programming
| am involved with advocating for our school’'s CSPAP 4.76 1.086 0.556 0.044 12.547 0.000
I am involved with being a physically active role 456 1.160 0463 0.054 8511 0.000
model for others in my school
F2 (Intrapersonal)
A CSPAP promotes a whole-child learning approach 523 .772 0914 0.021 47.608 0.000
A CSPARP facilitates student learning 521 778 0912 0.019 52276 0.000
A CSPAP enhances students’ physical development 531 .755 0.874 0.028 31.184 0.000
A CSPAP promotes students’ social development 524 .748 0.863 0.039 21.967 0.000
A CSPAP is the ideal programme for our studentsto 5.21 769 0.820 0.040 20.636 0.000
pursue a healthy lifestyle
A CSPAP improves cognitive performance 506 .707 0.8I5 0.057 14390 0.000
A CSPAP fosters students’ attention to academics 5.02 .878 0.803 0.037 21.470 0.000
A CSPAP promotes increased school attendance  4.64 .928 0.610 0.064  9.605 0.000
A CSPAP helps our students pursue physically active 5.14 .724 0.578 0.051 11.391 0.000
lifestyles
F3 (Interpersonal)
Parents/guardians at my school are interested inand 4.08 1.094 0.869 0.032 26.803 0.000
willing to help our school towards our CSPAP goals
Classroom teachers at my school are able to 432 1111 0789 0.032 25.032 0.000
integrate physical activity into academic
instruction/learning
The majority of teachers at my school are capable of 4.36 1.002 0.711 0.037 19.36l 0.000

contributing to developing and implementing a
CSPAP

(continued)
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Table 4. (continued)

Estimate/ Two-tailed
Item M  SD Estimate S.E S.E. p-value

Parents/guardians are engaged in helping our school 3.82 [.137 0.686 0.038 18.133 0.000
work towards our CSPAP goals

Parents/guardians at my school support our CSPAP 4.71 863 0513 0.043 11.876 0.000

F4 (Environmental)

Policies in my school support physical activity 514 .658 0862 0.034 25206 0.000

Policies in my state support school physical activity 5.01 .740 0.843 0.039 21.651 0.000

My school has sufficient funds to support a CSPAP 4.31 1.109 0.747 0.049 15335 0.000

Adequate CSPAP resources are available for my 442 946 0706 0.043 16.542 0.000
school faculty/staff

Policies in my school support the promotion of 456 974 0704 0.043 16297 0.000
students’ physical activity during school hours
every school day

The facilities at my school are adequate to 4.60 1.149 0.621 0.051 12.074 0.000
implement a CSPAP

Our school schedule can accommodate a CSPAP 483 962 0.621 0.047 13.199 0.000

Our district superintendent supports CSPAPs 468 943 0.569 0053 10.763 0.000

Sufficient professional development for CSPAPis  3.88 [.177 0.510 0.054  9.531 0.000
available for my school staff

There are safe routes for active transportation (e.g. 4.08 1.349 0.465 0.061 7.646 0.000
walking, biking) to/from our school

Our school’s vision/mission includes the promotion 4.07 1.190 0.324 0.057 5.734 0.000
of physical activity

Policies at my school support the promotion of faculty/ 4.56 .974 0.322 0.057  5.649 0.000
staff wellness (e.g. health, fitness, physical activity)

CSPAP: comprehensive school physical activity programme.

Table 5. Factor covariances.

Estimate S.E. Est./S.E. Two-tailed p-value
F2—FI 0.491 0.049 10.014 0.000
F2-F4 0418 0.048 8.633 0.000
F3-F2 0.376 0.048 7.821 0.000
F3-F4 0.313 0.051 6.110 0.000
F4-FI 0.245 0.058 4.232 0.000
F3-FI 0.232 0.054 4317 0.000

Overall, principals indicated robust agreement concerning the benefits of a CSPAP for students,
but they expressed less agreement about certain aspects of their involvement in CSPAPs. Based on
these results, we suggest that while principals understand and appreciate the important contribu-
tions of a CSPAP to school goals, they may feel their ‘boots on the ground’ involvement with
CSPAPs is beyond their call of duty. Since principals’ active involvement in the development and
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Figure |. Path model illustrating factors associated with principals’ involvement in comprehensive school
physical activity programmes (CSPAPs) from a social-ecological perspective.

Factor | (‘Involvement’) is directly predicted by Factor 2 (‘Intrapersonal’ level of influence), while Factor 2 is
directly predicted by Factor 3 (‘Interpersonal’ level of influence) and Factor 3 is directly predicted by Factor 4
(‘Environmental’ level of influence).

promotion of school programmes is critical to whether teachers feel they are supported for, and
whether teachers are committed to, such programmes (Leithwood and Jantzi, 1999), initiatives to
prepare principals for CSPAP implementation should emphasize the importance of their setting
performance standards for the programme, serving on a CSPAP committee, and providing CSPAP-
related professional development. Principals also agreed less overall that parents/guardians are
interested or engaged in supporting CSPAPs. Multicomponent interventions to increase youth PA
through school environments have been more effective when they include a focus on family and/or
community engagement (Russ et al., 2015). Therefore, strategies to increase family engagement in
CSPAPs should be another key focus of principal training.

Since we developed new measures to assess principals’ CSPAP involvement and perceptions,
we took several steps to increase the rigour of our measures, including an extensive literature
search, two rounds of pilot testing, and psychometric analysis. ESEM with data from the main
study sample indicated that the most robust and parsimonious model was a four-factor solution
containing a total of 38 items. This solution supports a single factor for principals’ CSPAP
involvement and three social-ecological factors. The items comprising the involvement factor
closely reflect the broad themes identified in published recommendations for administrators’
involvement in school-based health promotion, which include collaboration, advocacy, and sup-
port (Webster et al., 2020a). This suggests that many of the ways in which principals become
involved with CSPAPs may generalize to conceptualizations of school administrators’ involve-
ment in other school-based health initiatives, although additional research is needed to further
explore this proposition.

The three social-ecological factors each represent distinct levels of influence in relation to such
involvement, specifically intrapersonal, interpersonal, and ‘environmental’, which encompasses
items focusing on organizational, community, and public policy variables. While proposed social-
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ecological models often include five levels, it is not uncommon for researchers to collapse levels
into groupings that are similar to the factors retained in the present study. Fisher et al. (2018)
examined the relationship between the personal, social, and environmental factors regarding PA in
community-dwelling older adults, whereas Wilk and colleagues (2018) researched the PA levels of
grade 5 children by focusing on individual, interpersonal, and environmental levels of influence.
Other examples include studies in which individual, social, and environmental factors were used to
investigate young women’s participation in PA at transitional life stages (Craike et al., 2009) and
PA participation of adolescents in Spain (Devis-Devis et al., 2015).

Regarding the main focus of our study, we found significant associations between principals’
CSPAP involvement and all social-ecological factors (intrapersonal, interpersonal, and environ-
mental) assessed via the survey. Therefore, from a social-ecological perspective, variables across
all levels of influence appear to be important in the extent to which principals are involved with
CSPAPs. Furthermore, the strength of the relationships between factors and the results of the path
analysis support our hypothesis that intrapersonal variables have the strongest and most direct
association with principals’ CSPAP involvement, while factors at each subsequent level — inter-
personal and environmental (i.e. organizational, community, and public policy, respectively) —
have an indirect and increasingly weaker association. These results are consistent with those
reported in previous studies of school-based PA promotion that have used a social-ecological
perspective (Langille and Rodgers, 2010; Webster and Suzuki, 2014; Webster et al., 2013). For
instance, Webster et al. (2013) found that intrapersonal factors (i.e. domain-specific innovativeness
and perceived attributes of PA promotion) directly predicted elementary classroom teachers’ self-
reported PA promotion in the classroom setting, and that the organizational level of influence (i.e.
perceived school support for PA promotion) and the public policy level of influence (i.e. awareness
of a state PA policy for elementary schools) were indirect predictors. Given the extant research and
the results of the present investigation, we suggest that initiatives (e.g. professional development,
interventions) focused on supporting school-based PA promotion should include strategies that
target all levels of influence, but special attention should be given to the intraindividual level of
influence. To increase principals’ CSPAP involvement, it is important to ensure principals
recognize the many positive outcomes that a CSPAP can help to facilitate, such as increased PA
before and after school, decreased off-task behaviours, and increased academic performance
(Carson and Webster, 2020).

To the authors’ knowledge, this is the first study to examine principals’ CSPAP involvement.
Notable strengths of the study are its theoretical grounding within a social-ecological perspective,
systematic development of appropriate survey measures with sound psychometric properties, and
use of a stratified random national sample. However, this study is limited by the low response rate
to the survey, potential response bias, and reliance solely on principals’ perceptions. Future survey
studies of principals’ CSPAP involvement should aim to recruit proportionately representative
(e.g. by state) samples and use incentives to increase the response rate. It is also worth exploring
whether there are times during the year that principals may be more inclined to participate in a
survey. For this study, data from the main study sample were collected in the mid-to-late spring,
which coincides with end-of-year testing for many schools and may be a more hectic time for
principals than the beginning or middle parts of the school year. Finally, examining others’ (e.g.
teachers, parents) perceptions of principals’ CSPAP involvement and conducting studies that use
different methods (e.g. observation) and designs (e.g. qualitative) will allow for deeper analysis of
CSPAP implementation and help to build upon the results of the present study.
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