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Supporting Teachers’ Implementation of
Classroom-Based Physical Activity
Lindsey Turner,1 Hannah G. Calvert,1 and Jordan A. Carlson2

INTRODUCTION
Children and adolescents should engage in 60min of physical

activity (PA) daily (1), with half of that occurring during school
hours (2,3). Classroom-based physical activity (CBPA) helps stu-
dents to accrue those 30 min of activity, complementing other
PAopportunities at school, such as physical education (PE) class,

recess, and walking or biking to school. Un-
like other PA opportunities at school, how-
ever, the implementation of CBPA depends
largely on decisions made by classroom
teachers. Many classroom teachers do not
have experience with implementing CBPA,
and nationally representative data from the
2013 to2014 school year indicated thatCBPA
was not widely used in elementary school
classrooms across the United States (4).

The literature onCBPA is increasing rap-
idly, particularly in recent years. Several
systematic reviews have summarized the ev-
idence about the benefits of CBPA (5–9),
and the articles in this special issue further
synthesize the large volume of work that
has been published in the past few years.
CBPA benefits many student outcomes, in-
cluding PA (10–13), fitness and weight out-
comes (14–16), behavioral outcomes such
as time on task (10,17–21), and academic
outcomes such as grades and standardized
test scores (22–24). Several randomized
controlled trials have been conducted, or
are currently underway, to examine an ar-
ray of student outcomes subsequent to in-
creased CBPA in schools (20,22,25–27).
The increasing evidence about CBPA’s ben-

efits for students indicates that it should be considered a best
practice for elementary schools (2,3). However, given the low
prevalence of use across the nation, it seems warranted to mo-
bilize efforts to increase the number of classroom teachers who
use CBPA and the consistency with which they do so. Yet, many
questions remain about how best to encourage teachers’ im-
plementation of CBPA. This article reviews previous work ex-
ploring teacher-level implementation, including consideration
of how CBPA implementation is measured and what is known
about factors associated with implementation.We discuss inter-
ventions and potential innovations to support increased rates of
implementation and sustained use of CBPA among classroom
teachers. Our review of published evidence is supplemented
with examples from our own work over the past 4 yr on the
Physically Active Classrooms Energize! (PACE) project at
Boise State University, which is supported by a research grant
from the Institute of Education Sciences. On the PACE project,
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ABSTRACT
Research exploring factors related to teachers’ implementation of classroom-based
physical activity (CBPA) has increased in recent years. This article highlights key
findings from the literature about the implementation and maintenance of CBPA
by classroom teachers. The authors provide an overview of the literature examining
CBPA implementation from an implementation science perspective. Topics ad-
dressed includemethods formeasuring implementation, characteristics of CBPA re-
sources, and predictors of teachers’ implementation of CBPA. Findings from the
narrative review are presented in tandemwith insights from the authors’work during
a grant-funded project examining strategies to improve CBPA implementation
in elementary schools. Many off-the-shelf resources for CBPA implementation
exist, with varying degrees of implementation support. Studies have used a variety
of methods to measure implementation, mostly focused on teacher self-report.
Few studies have provided evidence regarding long-term use of CBPA, but those
that do report decreased implementation rates over time. A robust body of re-
search examining CBPA implementation facilitators and barriers shows that
organizational-level support from district and school administrators is crucial for
successful implementation. Leadership buy-in is crucial for the implementation
of policies and practices in schools, such as CBPA initiatives. Approaches that
are embedded within school systems, such as communities of practice and
coaching from school champions, have potential for improving implementation.
Disseminating CBPA resources and providing information about the importance
of school and district leadership are suggested for more widespread implementa-
tion. Future work would benefit from the use of evidence-based implementation
science frameworks to ensure that interventions are designed to maximize imple-
mentation at the classroom level.
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we haveworkedwith 10 public elementary schools, focusing on
improving the understanding of factors that increase teachers’
implementation of CBPA and sustained use of the practice over
time. Although student outcomes are also of interest, the PACE
project focuses primarily on teachers, using mixed methods (sur-
veys and interviews) to assess changes in teachers’ knowledge
and attitudes about CBPA and examination of how teacher and
school characteristics are associated with subsequent changes
in practices.

Teachers’ CBPA Usage and How Implementation Is Measured
Considerable variation in how CBPA is conceptualized and

measured can result in a lack of clear information about the use
of this practice in schools. Many terms exist for the same general
concepts, including activity breaks (1), brain breaks, active learn-
ing, and movement integration (28). They refer to efforts to pro-
mote PA at any intensity in the classroom and can include PA
breaks, PA integrated with academic content, standing desks, or
classroom design to maximize movement. Most work thus far
has focused on PA breaks and physically active academic lessons.
According the Centers for Disease Control and Prevention’s na-
tionally representative School Health Policies and Practices Study
(29) in 2014, survey respondents at 43.3% of elementary schools
reported that students “participate in regular PA breaks outside of
physical education, during the school day.” However, this does
not provide an indication of how many teachers at each school
use classroom-based PA strategies, or how often, which could be
characterized as the “extent of implementation.” Such data were
reported by Turner and Chaloupka (4) using a nationally repre-
sentative survey of principals at public U.S. elementary schools,
also in 2013–2014. Those data indicated that active lessons were
used by at least some classroom teachers at 71.7% of public U.S.
elementary schools, and PA breakswere used at 75.6%of schools.
At schools where PA breaks were used, 45.6% of teachers were
participating, but generally for limited amounts of time, with very
few principals estimating that students received≥10min of CBPA
per day, on average. Thus, these large-scale surveillance studies
show that although general use of CBPA can be considered some-
what high, regular and schoolwide use is low. However, studies
that ask principals to serve as proxy reporters for classroom-level
practices may be limited by incomplete knowledge or estimating
biases, thus additional strategies are needed to assess implementa-
tion at the teacher (i.e., classroom) level.

Many studies have used teacher interviews to gather informa-
tion about classroom-level practices (30–34). Although interviews
may be subject to recall bias or inaccuracies when used to estimate
the frequency and details of each teacher’s CBPA practices, they
yield rich data about barriers to implementation as well as suc-
cessful strategies. In addition to interviews, many studies have
used surveys, observations, and other approaches to assess class-
room practices—often such approaches are used to gather process
measures (35) during interventions, such as the fidelity of interven-
tion delivery (10,36,37). The Physical Activity Across the Curricu-
lum (PAAC) study (15) was a large randomized controlled trial,
which used surveys to assess teachers’ CBPA utilization 9 months
postintervention. Results showed that almost all teachers targeted
by the intervention were continuing to use CBPA at least once per
week, although only 35% of teachers used CBPA daily or on most
days (15).Other studies often find lower implementation andmain-
tenance rates among teachers postintervention. For example, Erwin
and colleagues (38) used teacher reports to assess CBPA implemen-
tation immediately and 3 months after an intervention, finding at
both points that only 55% of teachers adhered to the fairly modest
recommendation to provide one CBPA opportunity per week.
Carlson and colleagues (10) reported that in the semester after

pragmatic district-directed CBPA professional development for
teachers, teacher surveys indicated that less than 50% of teachers
schoolwide had provided any CBPA to their classes during the pre-
vious week, despite having been encouraged to offer one 5- to
10-min activity daily. Teacher and administrator surveys were also
used by Allison and colleagues (30) to measure compliance after a
provincewide CBPA policy change in Ontario, Canada. Adminis-
trators reported that about 60% of teachers were complying with
the requirement to provide 20min ofmoderate to vigorous PA each
day during instructional class time; teachers reported slightly lower
compliance at 50%.

Other work has used direct observation to measure teachers’
use of CBPA, such as to assess fidelity in intervention studies.
Observation minimizes the potential for reporting bias (e.g., so-
cial desirability bias) that might occur with surveys, or the types
of estimating or recall biases that can occur with retrospective
reporting during interviews. The System for Observing Move-
ment in Academic Routines and Transitions (SOSMART) (39)
has been used in several projects (34) as a tool to assess CBPA.
In one study, researchers conducted two or three observations
each semester, which were used to create an aggregate score
to quantify the extent of CBPA implementation (30). CBPA oc-
curred during 36% of observations in the study’s control group,
whereas those in the medium and high support group (receiving
enhanced implementation support) used CBPA during 49%–
50% of observation periods. However, as noted by the re-
searchers (30), two or three observational visits may not provide
data that are fully representative of typical classroom practices,
and daily measures may be more accurate.

Yet another strategy for assessing implementation outcomes
includes the use of “tracking logs” that ask teachers to record fre-
quency, type, and/or duration of CBPA delivered. In previous
studies, such logs have been used on a weekly (19,40) or daily ba-
sis (38,41). In the PACE project, we used a relatively intensive lon-
gitudinal data collection approach to capture implementation
outcomes, asking teachers to record CBPA on a daily basis. A
weeklong tracking log was provided to each teacher, with space
for teachers to record details about each school day; each week’s
tracking log was collected at the end of that week, for the entire
semester-long data collection period. A sample of a 1-wk log is
shown in Supplemental Materials, Supplemental Digital Content
1, http://links.lww.com/TJACSM/A45. Teachers who did not re-
turn a weekly log were sent a reminder the next week and were
asked to return logs even if they did not use CBPA. This approach
eliminated missing data, a common concern with logs. The daily
reports, with details such as time and duration of each CBPA bout
and a brief description of the activity, will allow us to examine not
only whether teachers used CBPA but also when they did so, for
how long, and what activities they used. In theory, the more tem-
porally proximal the data collection is to the CBPA activity, the
more precise the measure of implementation would be, particu-
larly when compared with the accuracy of a single end-of-year
survey or interview. This higher frequency of assessment may also
reduce response bias. Our data recently collected from80 teachers
over 12 wk yielded more than 4800 teacher-days of data. On av-
erage, teachers used 1.2 CBPA activities per day, for an average of
5 min per day. However, there were substantial variations, with
some teachers regularly implementing CBPA and others not using
it at all. Analyseswill use statisticalmethods to characterize imple-
mentation patterns based on these longitudinal data.

With the recognition that approaches for measuring CBPA
implementation differ considerably—in terms of documenting,
quantifying, and examining changes in teachers’ classroom
practices over time—we turn next to a consideration of factors
that affect teachers’ use of CBPA. We also discuss potential
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innovations to increase how many teachers within a school
provide regular CBPA to their students in the recommended
dose. To organize these findings, we use a framework for con-
ceptualizing the implementation of CBPA in classrooms.

Frameworks for Studying the Implementation of Systems and
Practice Changes in Schools

For more than two decades, research examining how to pro-
mote PA in school settings has demonstrated that interventions
are most likely to be effective when they are comprehensive and
system-wide, address multiple levels of influence, focus on school
climate, and incorporate many key stakeholders (e.g., (42–45)).
The field of implementation science has exploded in recent years,
in part due to the pressing need to understand not only “whether”
interventions work, but also “how” they work. Consideration of
the mechanisms that drive complex systems-level changes, such as
those occurring in K-12 education systems, can benefit enormously
from frameworks that conceptualize factors influencing imple-
mentation. Although several projects have examinedCBPA imple-
mentation, only a few (e.g., (35,46–48)), have explicitly used
implementation science frameworks to guide data collection and
analysis of how implementation occurs.

A broader systematic review (48) of school PA interventions
(not only limited to CBPA) in 2014 identified 22 factors related
to program implementation and found that while many of the
common factors that affected implementation were represented
in often-used implementation frameworks (49,50), some key fac-
tors were not. For example, the authors noted that time constraints
are one of the most common barriers to PA program implementa-
tion, but “time” is not explicitly addressed in many frameworks.
However, time can be considered a resource limitation and an indi-
rect influence on many process factors (e.g., planning, goal setting,
and evaluating), which are part of many implementation frame-
works. Lau and collaborators (51) recently convened a panel of five
experts to participate in a modified Delphi consensus process,
followed by Bayesianmodeling ofwhich factors aremost predictive
of PA implementation in “youth serving organizations,” which
included schools and other community settings. That process
yielded a final model that included 15 factors, within five group-
ings: community characteristics, organizational characteristics, pro-
vider characteristics, program characteristics, and implementation
processes. These five groups overlapped substantially—although
not perfectly—with those previously identified in the Consolidated
Framework for Implementation Research (CFIR) (49), a meta-
theoretical framework that synthesizes the commonalities among
dozens of theories, models, and frameworks. Although the CFIR
hasmainly been used in health services research, its use in education
settings is becoming more common.

It is likely that no single implementation framework is compre-
hensive enough alone to account for all relevant factors driving
changes in PA practices. In particular, this may be the case because
“PA practices” are not all the same; for example, different factors
will influence the implementation of PE courses as compared with
those influencing PA breaks—with the former involving staffing,
budgets, and decisions often made at a district level and the latter
involving factors at the classroom level and the individual charac-
teristics of teachers. We chose to use the five domains identified
within the CFIR to organize this review, while also referencing
the diagnostic prediction scores (importance rankings) obtained
by Lau and colleagues (51) to emphasize the aspects within those
five domains that are most relevant to CBPA.

CFIR

As noted above, the CFIR (49) is a meta-theoretical frame-
work. It was first released in 2009, synthesizing the commonalities

among previous frameworks, including one that had been widely
used in education settings (52). The CFIR identifies 26 constructs
within five major domains (see Table 1). The extent that an inter-
vention includes or addresses the various constructs across those
domains can inform not only howwell an intervention will be im-
plemented but also whether it will be successful, impactful, and
sustained. These domains are 1) the characteristics of the interven-
tion, 2) the outer setting, 3) the inner setting, 4) the characteristics
of the individuals involved, and 5) the process of implementation.

CBPA Intervention Characteristics: Many Programs but
Several Gaps

Within the CFIR, “intervention characteristics” includes eight
constructs such as complexity, adaptability, packaging, and cost.
With regard toCBPA,many adoption-ready resources are available
online (53), including toolkits, programs, and activity packets/cards,
in addition to the programs that have been used in randomized con-
trolled trials (12,54). In a review and systematic evaluation of CBPA
resources (55), we found over 30 resources that are accessible to
school stakeholders through a basic online search (i.e., without the
use of a peer-reviewed database). The majority of CBPA resources
are free to download, although some have fees associated with
training, or to purchase materials. The resources range in their
number and type of CBPA activities, including activities of flexible
duration and intensity and those that are integrated with learning
concepts versus PA breaks. These variations are important for
teachers because programadaptability and flexibility—key elements
in the CFIR and other implementation frameworks (49–51)—are
crucial for meeting the needs of different teachers and their individ-
ual classrooms (31–33,51).

Although our review (55) found positive attributes of many
programs, there were several factors that programs did not ad-
dress well. A lack of published evidence of effectiveness was com-
mon across the majority of programs. Although most programs
focused on teacher skill building, few addressed schoolwide sys-
tems changes. In addition, providing advanced implementation
support, such as granting access to an individual for purposes of
tailoring program training and resources, was only offered by
three of the programs (55).

Resources that have been used in research projects often have a
narrower range of characteristics and less adaptability than re-
sources designed for use outside of research trials. The majority
of large-scale studies have used fee-based resources or have de-
signed their own curricula (19,36,37,54,56,57). Many integrate
PA with academic concepts and last about 10 min in duration,
and a common recommendation is for teachers to deliver one
per day. Although randomized trials have provided strong evi-
dence about the benefits of CBPA for children’s PA, because of
the rigor and standardization that is necessary in research efficacy
trials, these programs may be limited in their transportability for
real-world adaptations and may not meet the desires of many
teachers to adapt resources to their own preferences.

The PACE project used the Energizers curriculum (58); how-
ever, the schools in our region also receive enhanced access to
GoNoodle® (www.gonoodle.com) because of a paid subscription
sponsored by a local healthcare system. Repeatedly, teachers have
shared with us that they appreciate the option to select activities
that they like, or to develop their own. Although some preferred
using video-assisted approaches such as GoNoodle®, others pre-
ferred to lead activities themselves using Energizers, Take 10!, or
other materials. We encourage teachers to use whatever works
well for their classroom and meets their personal preferences.
PACE was developed based on the Social–Ecological Model (59)
to conceptualize various levels of influence on teacher behaviors,
and we used Self-Determination Theory to guide our exploration
of individual-level characteristics that motivate teachers’ actions.
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Self-Determination Theory is the culmination of decades of work
by Deci and Ryan (60) examining how intrinsic and extrinsic mo-
tivation drives human behavior. This theory emphasizes that for
behavior to be sustained, it must allow individuals to feel compe-
tent (similar to self-efficacy) and autonomous, and provide a sense
of relatedness (i.e., being part of a community). Indeed, we—and
others—find that autonomy is important, allowing teachers to
choose whether, when, where, and how to implement CBPA (40,
49,61–63).

Context is Crucial
The second and third domains of the CFIR pertain to the outer

and the inner setting. Similar to the widely used Social–Ecological
Model (59), which has a parsimonious ability to conceptualize how
the social environment shapes individual behaviors, the CFIR’s in-
ner and outer setting domains include powerful environmental
drivers of behavior such as norms, policies, culture, and climate.
As applied to schools, the outer setting pertains to community-
and district-level policies and expectations about professional
practices. The inner setting pertains to school-level and classroom
characteristics such as school culture, capacity for change, collab-
orative norms among teachers, channels for communication and
professional development, climate, leadership engagement, and
availability of resources.

Carlson and colleagues (47) used the CFIR to guide the devel-
opment of survey items that were subsequently used to predict
CBPA implementation. Key predictors of changes in CBPA prac-
tices at schools included contextual factors such as organizational
climate, specifically teachers’ perceptions of school norms and ad-
ministrator support for CBPA. Consistently, research has shown
that successful school innovations depend on the school climate
(64). Lack of administrative support, or a school climate that is
not supportive of PA, hinders the implementation of new practices
(65). In the importance rankings identified by Lau et al. (51) to ex-
plain PA implementation, leadership supportwas ranked first in im-
portance. Although it is clear that school climate matters, there are
still questions about how to change it and how school leadership
can be mobilized to change the school climate to support CBPA.

PRINCIPAL LEADERSHIP

In our interviews with teachers, we have solicited suggestions
about how administrators can help teachers while they work
through the process of CBPA implementation (61). Most of the
themes emerging from interviews pertain to how administrators
can empower teachers to implement CBPA. Specifically, the need
for explicit messages of approval was common. Teachers expressed
concern over having their rooms in “chaos” from students moving
about when administrators drop by. Administrators could assuage
these fears by giving positive encouragement for usingCBPAduring
visits and formal evaluations, which are often routine in elementary
schools. For example, one teacher described how, during a routine
observation of instructional practices, the principal had explicitly
noted that the use of an activity break reflected that the teacher
was monitoring her students’ needs and responding with a positive
and effective strategy to help them get back on task (61). Teachers
consistently report that encouragement from school leaders helps
them to feel empowered to explore ways to implement CBPA that
work for their students, and with their own preferences for daily
scheduling (61).

Teacher Characteristics Are a Crucial Determinant of Whether
CBPA Gets Used

The fourth CFIR domain, characteristics of individuals, con-
siders the dynamic relationship between individuals and the sys-
tems in which they work and the ways that knowledge, attitudes,

TABLE 1.
Topics and Constructs in the CFIR.

Intervention characteristics

Source of intervention, whether internal or external

Strength and quality of evidence for the intervention to
produce outcomes

Relative advantage over other interventions

Adaptability

Trialability and the ability to pilot test the intervention

Complexity

Quality of design and packaging of the intervention

Cost

Outer setting

Priority onmeeting student/teacher needs that are addressed
by the intervention

Degree of networking with other external partners

Peer pressure to implement

Policy and incentives at government or societal level

Inner setting

Structural characteristics of organization such as size and age

Nature and quality of networks and communication channels

Organizational culture such as norms and values

Implementation climate (need for change, compatibility,
relative priority, organizational rewards, goals and
feedback, learning climate)

Organizational readiness to implement (leadership
engagement, resources, access to information)

Characteristics of individuals

Knowledge and beliefs about the intervention

Self-efficacy

Stage of change

Individual identification with the organization

Other personal attributes such as motivation,
capacity, competence

Process

Planning

Engaging with leaders (opinion leaders, internal appointed
leaders, external agents, champions)

Executing

Reflecting

Table adapted from File 3 of Damschroder et al. ( (49)).
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self-efficacy, and motivation of individuals (i.e., teachers) can affect
implementation. Teacher characteristics were identified in the study
of implementation drivers by Lau and colleagues (51), such as belief
and motivation, as well as teacher knowledge and skills.

TEACHER BELIEFS ABOUT CBPA

Muchofwhat is knownabout teachers’beliefs and attitudes about
CBPA—and their perceptions about the outcomes of CBPA—has
been derived from mixed-methods approaches, with some studies
using surveys and others using interviews. Interviews with teachers
reveal a variety of perceived benefits to CBPA, with the most com-
mon being increased student ability to focus, student enjoyment,
and improved classroom community and camaraderie (31–33,
66–68). However, teachers also identify barriers or drawbacks to
implementing CBPA. Although a primary concern among teachers
is that CBPA takes time away from learning academic content,
other common themes include barriers such as not having sufficient
time or resources to plan and prepare CBPA activities, difficulty get-
ting students “back on track” after CBPA, and a lack of confidence
in their own ability to implement CBPA (31–33,66–68).

In one of the first CBPA studies to assess theoretically derived
teacher characteristics such as confidence (also known as self-
efficacy), Bartholomew and Jowers (69) found that subsequent
CBPA implementation was negatively associated with perceived
barriers such as lack of time (r = −0.58), and that perceived bar-
riers were strongly negatively associated with lower self-efficacy
(r = −0.84). Implementation was associated with higher self-
efficacy (r = 0.47). In other words, teachers who lacked confidence
perceived more barriers to implementation and were also far less
likely to implement CBPA. Similar results were obtained in a quan-
titative study among 213 elementary school classroom teachers,
using teachers’ perceptions of CBPA to predict their subsequent im-
plementation (70). Structural equation modeling showed that
teachers’ personal PA habits predicted their perceived competence
for using CBPA, and competence was the strongest predictor of
CBPA implementation (70). In a recent study of Canadian teachers’
use of CBPA subsequent to a provincial policy change, several
classroom-level predictors of teachers’ practices were identified, in-
cluding perceptions that providing daily CBPA is feasible and
teachers’ confidence/self-efficacy (46). As with interview studies
(31–33), logistical issues such as scheduling, time, and classroom
space were also related to teacher practices (46).

In our work on the PACE project, we have found that most el-
ementary classroom teachers strongly agree that CBPA has benefits
for student time on task and test scores and improves the classroom
environment (71). However, those beliefs are not necessarily pre-
dictive of the extent/frequency of their implementation of CBPA,
whereas logistical issues such as CBPA being perceived to be a hassle
to implement, and not being compatible with the teacher’s educa-
tional philosophy, are predictive of subsequently low implementation
(71). We did not find self-efficacy to be associated with implementa-
tion (71) but believe that to be due to a ceiling effect; after leading
professional development sessions with nearly 200 teachers at 10 el-
ementary schools, our survey data indicated that the majority (89%)
felt confident in their ability to lead activity breaks. As noted previ-
ously, autonomy is a central element of Self-Determination Theory,
and teachers feel more comfortable taking action if they can choose
what to do, and how and when to do it (61,62).

How Does It Happen? The Process of Implementation
The fifth domain in the CFIR—process—considers four activi-

ties that are part of most models of change: planning, engaging,
executing, and evaluating. This is often an iterative process that
involves testing andmodifying efforts to engage in new behaviors.
In the case of CBPA, we have seen in the PACE project that

teachers often go through all phases relatively quickly, sometimes
even during the course of a professional development workshop.
For example, after the part of a workshop where we share infor-
mation with teachers that is designed to increase knowledge and
change attitudes to be more positive about CBPA (i.e., the “why”
of behavior change), we also provide opportunities for practice that
allow teachers to become familiar with the “how” of this new prac-
tice by asking them each to lead a brief activity break in small
groups. By structuring professional development activities with sev-
eral meetings over a few weeks, teachers leave the first session with
a plan for implementation, which they execute over the next few
days or weeks, and then at a subsequent meeting they will evaluate,
trouble-shoot, and circle through the process. Over time, repeated
experiences with attempts at using CBPA has the potential to build
teachers’ confidence and skill in making this a routine part of their
classroom practice.

As noted in our CBPA program review (55), the evaluation and
monitoring of schoolwide CBPA is rarely addressed in existing
curricular and program resources. Moore and colleagues (35)
used an iterative feedback approach during a comprehensive
school PA program, which aimed to increase CBPA delivery rates
among teachers. This included feedback given to teachers by re-
search personnel after direct observations, as well as an open
dialogue among research staff, school staff, and administra-
tors. Such an evidence-based approach, which allows for tailor-
ing of feedback to teachers who may be struggling, as well as
providing positive feedback/reinforcement, has promise for ap-
plication within school-based interventions.

Interventions to Change Instructional Practices in Schools
Lastly, we review the emerging evidence about interventions to

support teachers’ CBPA implementation, particularly delivery
rates and sustainability, as important proximal outcomes. In other
words, CBPA implementation is important as not only an interven-
tion fidelity measure and a mediator of benefits for students—if
teachers do not implement CBPA, then schoolwide interventions
or policy changes are unlikely to be effective in changing outcomes
at the student level—but also as an outcome of its own accord (i.e.,
implementation outcome).

PROFESSIONAL DEVELOPMENT: DOSE, DURATION, AND
DELIVERY MATTERS

As with any intervention to change behavioral outcomes—in
this case, the outcome being teachers’ CBPA practices—a key
question pertains to how much exposure is necessary to promote
and sustain change. A comprehensive review of rigorous research
on teacher development concluded that one-time workshops are
not effective for improving teacher practices or student learning
(72), whereas programs that offer from 30 to 100 contact hours
of training (49 h on average), over 6 to 12months, show a positive
and significant effect on student achievement (73). Although im-
plementing CBPA is far more specific—and perhaps simpler—
than implementing the instructional changes required by a new
mathematics or reading curriculum, it is reasonable to expect that
sustained support is also necessary to change teachers’ CBPA
practices. Many elementary teachers have not received training
in PA and do not feel comfortable implementing CBPA (28,40).
A process evaluation of PAAC revealed that a lack of familiarity
with such programming and inadequate training were barriers
to implementation, with teachers requesting additional demon-
stration of lessons (40). Considering that substantial and ongoing
training is necessary for changing teacher practices, a consequent
implication is that themodest levels of implementation seen previ-
ously in CBPA interventions may be a result of relatively brief in-
terventions that lack ongoing implementation support.
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On the PACE project, we are exploring the feasibility and effec-
tiveness of approaches to increase the dose and duration of teacher
support. To increase the likelihood of real-world scale-up, which
often must occur without additional funding or outside technical
assistance, we have focused on support mechanisms that offer the
ability to provide sustained resources and coaching for teachers,
with the following considerations: (a) approaches must leverage
existing resources and social capital within each school (i.e., not re-
quiring outside content expertise), (b) respect for teachers’ auton-
omy must be prioritized, and (c) the importance of the entire
school context is considered. In the following sections, we describe
two approaches we are testing.

BUILDING A COMMUNITY TO SUPPORT CBPA: PROFESSIONAL LEARNING
COMMUNITIES AND COMMUNITIES OF PRACTICE

Community can be a powerful force for effecting change. Pro-
cess evaluation of the large-scale PAAC intervention (40) revealed
that teachers were interested in having a forum for sharing ideas
with other teachers. This is consistent with educational strategies
such as using a professional learning community (PLC) to facili-
tate teacher development (74), but thus far these approaches have
not been widely incorporated into CBPA interventions or imple-
mentation supports. Through regular meetings, a PLC engages
participants in the following activities: (a) identifying a specific
area of instructional effectiveness, (b) developing plans to imple-
ment the technique, (c) analyzing results of implementation, and
(d) discussing challenges associated with implementation. As
noted previously, the CFIR process domain emphasizes the impor-
tance of planning, testing, evaluating, and modifying in an itera-
tive cycle. A PLC may provide the place for teachers to test and
adapt strategies to implement CBPA.

The PLC framework has similarities to the “community of
practice” (CoP) approach (75), which emphasizes the importance
of learning as a social process, whereby individuals co-construct
shared group norms of practice. The development of a professional
community that is supportive of PA can facilitate the “relatedness”
that is emphasized in Self-Determination Theory (60), whereby
connectedness with other professionals may enhance professional
practice. CoP approaches are being tested for their benefits in
supporting classroom teachers in implementing CBPA (28,76–78),
and as noted by other work in this special issue, teachers value such
communities for collaboration and increasing their feelings of
agency (78). Preliminary evidence (34) after a yearlong intervention
with 12 teachers/classrooms suggested that a CoP alone did not in-
crease teachers’use ofCBPA, but therewas evidence of an effectwhen
multiple intervention components based on the partnership model of
Webster and colleagues (28) were combined, including an online
CoP, community-based participatory research, and service learning.

Through semistructured interviews with 35 teachers at two el-
ementary schools, the PACE project explored teachers’ attitudes
about hypothetical strategies to support implementation, such as
“to what extent might collaboration time be used at schools for
teachers to share strategies among themselves?” (61). Teacher
responses were mixed. Some agreed that it could be appropri-
ate because they perceive their peers to be credible sources of in-
formation about what works and what does not, but their formal
collaboration time was already so busy that it might not be prac-
tical. This was also noted by Webster and colleagues (30) in their
trial of a CoP, with positive feedback from teachers, but many
reporting that time is too limited to join a CoP. We have found
that variations in the dynamics of grade-level teams are important
(61). Some teams were particularly collaborative and supportive
of one another, and often those were the teachers who indicated
that they would value the sharing of strategies among their team;

by contrast, less-cohesive teams were not eager to use collabora-
tion time for this purpose.

PHYSICAL ACTIVITY LEADERS AND SOCIAL CAPITAL

Another intervention that PACE has explored is whether the
PE teacher might act as a resource or a coach for classroom
teachers implementing CBPA (79). This parallels recommenda-
tions by national organizations such as SHAPE America (80)
and PE teacher education training programs at universities (81)
to enhance leadership opportunities for PE teachers and to ensure
that they have adequate preparation to take on leadership roles.
Specifically, we were interested in exploring whether PE teachers
could provide “embedded coaching,” which is often used by
school leaders and district- or school-level instructional coaches
to support teachers’ implementation of other educational changes
such as new mathematics standards or a new reading curriculum.
Elevating the PE teacher to a coaching/leadership role similar to
that held by an instructional coach could offer the advantage of
sustained contact (vs a one-time professional development ses-
sion) provided by an individual who understands the local context
(the “inner setting”). In terms of the CFIR framework, consider-
ations related to the implementation process pertain to whether
the PE teacher would be appropriate as a “formal internal imple-
mentation leader” or “champion.” Program champions require
expertise, credibility, access, and engagement (49). With regard
to the credibility of the PE teacher, in our interviews with 35 class-
room teachers, some indicated that they would value support
from a PE teacher (61). One said that would be “really powerful
because she has all that background knowledge.” The notion of
a PE teacher providing support and modeling of CBPA resonated
with teachers who were familiar with job-embedded professional
development. However, in this work, we—like others before us
(82)—found that not all PE teachers have the time to take on lead-
ership roles, nor necessarily the desire or the ability to do so.

For such an approach to work, it is also necessary for the PE
teacher to have sufficient social capital to lead change. Imple-
mentation frameworks note that a single individual or group
of individuals who enthusiastically support a cause can drive
organizational change (49). However, those individuals must
have the social capital to champion changes (83). Social capital
involves the establishment of trust, strong communication chan-
nels, and norms that promote cohesiveness (83,84). Promoting col-
laboration among teachers can help to change perceived norms and
to build social capital. In our work examining how PE teachers can
promote CBPA, we have found that social capital is essential
(78); in particular, positive norms about PA and collaborating
to support the well-being of students are crucial characteristics
of schools where PE teachers have established comprehensive
PA programs, including CBPA.

CONCLUSION
Although a majority of teachers seem to recognize the

value of CBPA for their students, they must constantly priori-
tize numerous demands on their planning time and classroom
time. It can seemdaunting for district leaders or coaches tomo-
tivate teachers to adopt yet another new practice, particularly
when working in a system unsupportive of CBPA. However,
the importance of providing students with regular and fre-
quent opportunities for brief bursts of PA during the school
day cannot be overstated in today’s society where many op-
portunities for PA have come to be viewed as optional rather
than essential. The evidence is clear for the positive effects of
CBPA, including the behavioral and academic benefits that
motivate teachers and parents. Thus, policies at the state, district,
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and/or school levels are justifiable for health and academic
reasons, and CBPA should be considered an evidence-based
best practice.

Ongoing CBPA implementation efforts should address the
multitude of barriers that exist at organizational and individ-
ual levels, such as providing practical solutions to assist with
scheduling and time-management, as well as transparent goal
setting and feedback mechanisms. Principal leadership and a
supportive school climate are crucial for empowering teachers
to experiment with implementation and to ensure they have
the autonomy to adapt CBPA curricula in ways that suit their
instructional and classroommanagement practices. PA leaders
or instructional coaches can provide ongoing support to sus-
tain implementation through problem solving to resolve logis-
tical issues such as time, space, and scheduling. Professional
development mechanisms can be structured to allow teachers
the chance to work through an iterative process of implemen-
tation, with extended feedback and support from leaders and
peers at each school.
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