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Classroom-based physical activity (CBPA) breaks are a common and cost-effective 

physical activity (PA) promotion strategy at elementary schools. Nevertheless, there is 

limited research examining how teacher-level factors such as value for PA and perceived 

support to deliver CBPA breaks influence teacher implementation of CBPA breaks. In 

addition, to date no published studies have examined the association of teacher-level 

factors with children’s PA levels. The research presented in this dissertation narrows the 

identified gaps in our understanding of CBPA implementation and impacts. We assessed 

the relationship of teacher-level factors with teacher use of the Balanced Energy, Physical 

Activity Toolkit (BEPA-Toolkit), a CBPA tool. Additionally, we assessed the 

relationship of teacher-level factors with children’s objectively measured moderate to 

vigorous PA (MVPA) time. To accomplish the primary aims of this dissertation, cross-

sectional data were collected in fall 2015 at six rural elementary schools in the State of 

Oregon. 

In regards to the first aim of this dissertation, we examined the association of 

teacher-level factors with teacher’s self-reported use of the BEPA-Toolkit. We surveyed 



	

	

83 elementary school teachers (k-6th grade), of whom 57% reported being BEPA-Toolkit 

users. Then through a logistic regression we associated seven teacher-level factors with 

teacher use of the BEPA-Toolkit. Our results indicated that teachers who received 

training and teachers who reported higher self-efficacy in delivering CBPA breaks with 

the BEPA-Toolkit, were more likely to report using the BEPA-Toolkit. Specifically, we 

found that teachers who participated in a training had 6.1 (Confidence Interval [CI] 1.22-

31.44) greater odds of using the BEPA-Toolkit. In addition, teachers who reported higher 

self-efficacy in implementing the BEPA-Toolkit, had 3.4 greater odds of self-reporting 

using the BEPA-Toolkit (CI 1.11-10.78). 

Our second aim was to evaluate the association of teacher-level factors with 

children’s MVPA time. We measured children’s (n=1247, grades 1-6th) PA over a 4-day 

period while simultaneously asking teachers (n=76) to record daily PA opportunities, 

including their use of the BEPA-Toolkit and any other CBPA tool. We then used linear 

regression models to associate teacher-level factors and PA opportunities with children’s 

average MVPA time. In this study, our results demonstrated that teacher’s value for PA 

and the provision of physical education (PE) opportunities were positively associated 

with children’s average MVPA. After adjusting for multiple covariates, one standard 

deviation change in PA value was associated with 0.11 (p<0.001) standard deviation 

change in children’s MVPA time. Additionally, one standard deviation change in PE time 

was associated with 0.18 (p<0.001) standard deviation change in children’s MVPA time. 

We observed no relationship between children’s MVPA and use of the BEPA-Toolkit. 

 The results of this dissertation highlight the importance of evaluating teacher-

level factors to ensure successful long-term implementation of CBPA tools. Although this 



	

	

dissertation provides valuable contributions to the literature, prospective investigations 

examining causal effects of teacher-level factors on teacher’s implementation of CBPA 

breaks and on children’s PA levels are warranted. 
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CHAPTER 1. INTRODUCTION 

Overview of context 

It is well understood that sufficient levels of physical activity (PA) are a necessary 

component of health, so much so that the federal government established and released PA 

guidelines for all age groups (U.S. Department of Health and Human Services, 2008). 

Objectively measured physical activity data from the National Health and Nutrition 

Examination survey (NHANES) showed that 42% of children (6-11 year-olds) met the 

PA guidelines of 60 minutes of moderate to vigorous physical activity (MVPA) (Troiano 

et al., 2008). Further, the same data showed a larger proportion of 6-8 year-olds met the 

PA guidelines compared to 9-11 year-olds, suggesting that activity levels drop as early as 

age 9 (Chung, Skinner, Steiner, & Perrin, 2012). In addition, among 9-11 year-olds 

weight status –as measured by Body Mass Index (BMI)– was associated with activity 

levels as fewer overweight or obese children met the PA guidelines compared to healthy 

weight children (Chung et al., 2012). 

The consequences of insufficient activity in children (typically quantified as not 

meeting PA guidelines) include increased risk for chronic conditions: high blood 

pressure, hyperlipidemia, insulin resistance, decreased cardiorespiratory fitness, and 

increased adipose tissue (Andersen et al., 2006). Although in general the observed trends 

of low PA among children prevail, there is evidence for heterogeneity in this trend across 

different population segments. For instance, rural children have been observed to engage 

in less daily activity than their urban counterparts (Davis et al., 2008; Davy, Harrell, 

Stewart, & King, 2004; Moore, Brinkley, Crawford, Evenson, & Brownson, 2013). 
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Specifically, Moore et al (2013) measured that rural youth, spent 3.3 minutes less in 

MVPA per day compared to urban youth. In addition, an emerging body of empirical 

evidence now indicates that where we live impacts how much we move (Institute of 

Medicine (U.S.) & Glickman, 2012). Compared to urban communities, rural communities 

exhibit poor health outcomes (Burton, Lichter, Baker, & Eason, 2013). For example, rural 

residents manifest greater prevalence of chronic disease such as diabetes, emphysema and 

cancer (Burton et al., 2013). Additionally, rural communities lack access to necessary 

health care services and resources (Burton, Lichter, Baker, & Eason, 2013). Lack of 

access to adequate health protecting resources (such as exercise facilities, sidewalks for 

walking, robust school health and PE programs, etc…) (Shriver et al., 2011), combined 

with low PA levels, further increases rural children’s risk of negative health outcomes. 

Moreover, it has been established that more public health efforts should target rural 

communities for PA promotion research (Dobbins, Husson, DeCorby, & LaRocca, 2013). 

Increasing Child PA Levels 

Aiming to reduce the prevalence of low PA levels, the National Physical Activity 

Plan (NPAP) describes and recommends the use of strategies in eight different sectors: 

(1) Business and Industry, 2) Education, 3) Health Care, 4) Mass Media, 5) Parks, 

Recreation, Fitness and Sports, 6) Public Health, 7) Transportation, Land Use, and 

Community Design, and 8) Volunteer and Non-Profits (National Physical Activity Plan, 

2010). The educational sector is identified as the primary sector to target child PA levels 

(Erwin, Beets, Centeio, & Morrow, 2014). Within the education sector, several strategies 

could be implemented to influence child PA levels (National Physical Activity Plan, 
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2010). These strategies are listed in details in Appendix A. Through numerous systematic 

reviews, strategies that schools can implement have been found to be successful at 

increasing children’s PA levels (Dobbins et al., 2013; Erwin, Beighle, Carson, & Castelli, 

2013; Heath et al., 2012; Lonsdale et al., 2013; Robertson-Wilson, Dargavel, Bryden, & 

Giles-Corti, 2012; Savina, Garrity, Kenny, & Doerr, 2016; Timmons et al., 2012). In 

particular interest for this study are Comprehensive School Physical Activity Programs 

(CSPAP). CSPAP are characterized by promoting and providing PA opportunities 

holistically in every school context. For example, Dobbins et al (2013) reviewed 

components of CSPAP and found that children exposed to the interventions were three 

times more likely to participate in MVPA. Furthermore, school-based interventions were 

effective at increasing the duration of daily PA (Dobbins et al., 2013). 

School Level PA Promotion 

In addition to NPAP, the United States Department of Health and Human 

Services (USDHHS) and the Institute of Medicine (IOM) recommend implementing PA 

promotion efforts at schools (Institute of Medicine (U.S.) & Glickman, 2012; U.S. 

Department of Health and Human Services, 2008). The advantages of implementing 

public health efforts at schools include the immediate access to about 98% of elementary 

school aged children who spend about 35 hours per week on school property (Graham, 

Lucas-Thompson, & O’Donnell, 2014; National Center For Education Statistics, 2015). 

Despite the fact that children spend about 57% of their awake time at school on school 

days (Guinhouya et al., 2009), recent evidence shows that children amass only about 5% 

of their daily steps during classroom time and less than 37% of their daily steps while at 
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school (Brusseau et al., 2011). Therefore, there is potential to increase child PA levels 

across the school day especially when evidence supports this change as a health priority 

(Biddle, O’Connell, & Braithwaite, 2011). Based on the recommendations of USDHHS, 

the IOM, and the NPAP, the use of CSPAP is likely the best option to target low levels of 

PA among children at elementary schools (Erwin et al., 2014, 2013). 

A CSPAP intervention includes: 1) physical education (PE) curriculum, 2) PA 

before and after school, 3) PA during school, 4) family and community engagement, and 

5) school staff involvement (Erwin et al., 2014, 2013). In ideal settings all schools would 

have the required resources to implement all CSPAP intervention components (Erwin et 

al., 2014). Unfortunately, this implementation may not be feasible among low resourced 

schools from rural communities (Burton et al., 2013). In fact, low resourced schools are 

known to offer fewer opportunities to support PA and are less likely to have a PE teacher 

compared to well-resourced schools (Carlson et al., 2014). Low resourced rural schools 

have to be more selective in the usage of their resources. Strategies employed by these 

schools must be cost effective. 

In a recent review, researchers evaluated the efficacy of CSPAP intervention 

components at increasing child PA levels (Bassett et al., 2013). Researchers found that 

PE programs and classroom-based PA (CBPA) breaks provided the largest contributions 

in increasing child PA levels (23 minutes and 19 minutes respectively) (Bassett et al., 

2013). While CBPA breaks are not the exclusive option for PA opportunities during the 

school day, they were the second best option after PE to increase child PA levels (Bassett 

et al., 2013). A recent study (Graham et al., 2014) also found that teachers believed that 
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CBPA tools may be more effective at overcoming challenges and barriers for 

implementing PA at schools. Due to many challenges experienced by low resourced rural 

schools and given the recent findings on classroom teachers’ beliefs, CBPA breaks may 

be the best cost effective alternative to target children’s PA levels at rural elementary 

schools (Erwin, Fedewa, & Ahn, 2012; Riley, Lubans, Morgan, & Young, 2015; Savina 

et al., 2016). 

Overview of Classroom-Based PA Breaks 

CBPA breaks are well suited to tackle low activity levels at low resourced rural 

elementary schools. Teachers can use them in a variety of ways throughout the day to 

increase PA: 1) in transitions, 2) as mind breaks, 3) in academic lessons, and 4) as active 

time. Therefore, rural elementary schools, which may not have the necessary funds to 

have a PE specialist, may invest in training and providing its current staff with evidence 

supported CBPA tools to implement with their students as PA promotion strategies across 

the school day. To support the implementation of effective CBPA interventions, several 

tools were created and evaluated by the research community. A diversity of tools exist, 

some tools are integrated with academic lessons and others are stand-alone PA breaks. 

An example of a resource that has been studied over many years is the TAKE10 

program. TAKE10 was developed by the International Life Sciences Institute Research 

Foundation/Center (ILSI Research Foundation, 2015). This tool has received a lot of 

attention and numerous studies were published on its effectiveness. TAKE10 promotes 

PA and proper nutrition, and encourages healthy behaviors across the lifespan (ILSI 

Research Foundation, 2015). While TAKE10 has been around for more than a decade, 
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other tools were developed and evaluated more recently: “Energizers” (Mahar et al., 

2006), “PLAY” (Pangrazi, Beighle, Vehige, & Vack, 2003), “MTI” (Dunn, Venturanza, 

Walsh, & Nonas, 2012), “Texas I-CAN” (Bartholomew & Jowers, 2011), “Jump In!” 

(Graham et al., 2014), “EASY Minds” (Riley et al., 2015), “Bizzy Break” (Murtagh, 

Mulvihill, & Markey, 2013), “Instant Recess” (Whitt-Glover, Ham, & Yancey, 2011), 

and “BEPA-Toolkit” (Abi Nader, Hilberg, John, & Gunter, 2016). In addition, on several 

occasions, teachers and researchers collaborated to create classroom activities that 

teachers would use in their classrooms (Bartholomew & Jowers, 2011; Bershwinger & 

Brusseau, 2013; Erwin, Abel, Beighle, & Beets, 2011; Mullender-Wijnsma et al., 2015). 

Impact of Classroom-Based PA Breaks 

Children’s PA levels 

The tools used to improve PA in schools are in the extant literature and have been 

linked to numerous positive PA outcomes. A large number of studies reported increases 

in daily PA levels of children exposed to CBPA breaks (Bartholomew & Jowers, 2011; 

Donnelly et al., 2009; Erwin, Abel, et al., 2011; Erwin, Fedewa, & Ahn, 2012; Fedewa, 

Ahn, Erwin, & Davis, 2015; Goh et al., 2014; Graham et al., 2014; Kibbe et al., 2011; 

Mahar et al., 2006; Murtagh et al., 2013; Pangrazi et al., 2003; Reznik, Wylie-Rosett, 

Kim, & Ozuah, 2015; Whitt-Glover et al., 2011). In several studies, changes in PA levels 

were observed with higher step counts during interventions compared to control (Erwin, 

Abel, et al., 2011; Erwin, Beighle, Morgan, & Noland, 2011; Fedewa et al., 2015; 

Pangrazi et al., 2003; Reznik et al., 2015; Stewart, Dennison, Kohl, & Doyle, 2004). 

Several other studies reported changes in energy expenditure and time spent in MVPA as 
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indicators for improvement in PA (Donnelly et al., 2009; Liu et al., 2008; Mahar et al., 

2006; Riley et al., 2015). In addition, a recent review of these studies indicated that 

teachers were willing and able to implement CBPA breaks (Kibbe et al., 2011). 

Children’s Academic Performance 

To encourage teachers to implement CBPA breaks, researchers also sought to link 

CBPA breaks with child academic outcomes. Since academic performance is one of the 

competing priorities that has forced schools to reduce the time they offer for PA 

opportunities (McMurrer & Kober, 2007; Picus & Odden, 2011) it was necessary to 

establish a link between participation in classroom PA and academic performance. 

Studies that assessed academic performance (e.g., math or reading) after children 

participated in CBPA breaks found that children’s performance increased or remained the 

same (Erwin, Fedewa, & Ahn, 2012; Fedewa et al., 2015; Kibbe et al., 2011; Norris, 

Shelton, Dunsmuir, Duke-Williams, & Stamatakis, 2015; Reed et al., 2010). Furthermore, 

none of these studies reported decreases in children’s academic performance (Naylor et 

al., 2015; Rasberry et al., 2011). These results challenge the perception that academic 

performance suffers if children are distracted with PA. 

A study was conducted to evaluate the amount of time on-task before and after 

CBPA breaks in two groups. Children in the control group who were not exposed to 

CBPA breaks had a decrease in their time on-task, whereas children in the intervention 

group who received CBPA breaks remained consistent in their time on-task (Grieco, 

Jowers, & Bartholomew, 2009). In a similar context, other researchers observed 

improvements in child on-task behavior during mathematics lessons (Riley et al., 2015). 
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Thus, the current literature shows CBPA breaks have a positive impact on children’s PA 

levels, academic performance, and health outcomes (Naylor et al., 2015; Norris et al., 

2015; Rasberry et al., 2011; Savina et al., 2016). This evidence provides support in 

debunking the argument that PA participation negatively impacts children’s academic 

performance. Furthermore, given the positive effects of CBPA breaks related to academic 

pursuits, teachers may feel encouraged to use these PA promotion strategies. 

Teacher-Level Factors, Classroom-Based PA Breaks, & Children’s PA Levels 

Classroom teachers have an active and influential role in implementing and 

sustaining the use of CBPA breaks (Webster, Russ, Vazou, Goh, & Erwin, 2015). The 

success of long-term positive effects of CBPA breaks are dependent on teachers 

(Webster, Russ, et al., 2015). As such, it is important to understand teachers’ perceptions 

and beliefs and how they interact with interventions (Webster, Russ, et al., 2015). In 

addition, it is important to understand if teachers’ perceptions and beliefs impact 

children’s PA levels. Teachers’ perceptions and beliefs influence whether interventions in 

the classroom succeed or fail (Vazou & Vlachopoulos, 2014). For example, following 

completion of a research-driven intervention, translation to a sustained classroom 

program depends on whether teachers choose to adopt and implement that program 

during class time (Webster, Russ, et al., 2015). Alternatively, they may adopt a program, 

but make adaptations to the tools that may or may not be beneficial (Webster, Russ, et al., 

2015). Moreover, it is possible that interventions in practice do not have the same impact 

as interventions in research settings (Hatfield & Chomitz, 2015). Understanding teachers’ 

perceptions and beliefs will thus help to maintain CBPA promotion interventions that will 
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not only increase children’s PA levels but also improve their health outcomes and 

academic performance. 

The current literature has not evaluated the collective relationship of teacher-level 

factors with implementation of CBPA breaks and amounts of children’s PA levels. 

Without considering the collective contribution of all these factors we are unable to 

confirm which factors have a stronger effect on teachers’ implementation of CBPAs. In 

other words, claiming that one factor as responsible for the implementation of CBPAs 

without adjusting for other factors is incomplete. Therefore, this limits the 

generalizability of findings. Understanding this relationship will improve targeted, skill-

based teacher trainings and will help schools identify how to better support their staff in 

promoting and providing PA.  

Despite the current gaps, others have sought to understand teacher-level factors 

that support or hinder the use of CBPA breaks. The extant literature brought forward the 

following teacher-level factors that influence their ability to provide PA breaks: 1) 

resource availability (e.g., equipment) (Naylor, Macdonald, Zebedee, Reed, & McKay, 

2006), 2) self-efficacy (Bartholomew & Jowers, 2011; Gibson et al., 2008; Naylor et al., 

2006), 3) appropriate training (Bartholomew & Jowers, 2011; Gibson et al., 2008; Naylor 

et al., 2006), 4) years of experience (Vazou & Skrade, 2014), 5) academic demands and 

time constraints (Cothran, Kulinna, & Garn, 2010; Gately, Curtis, & Hardaker, 2013; 

Gibson et al., 2008; Goh et al., 2013; Langille & Rodgers, 2010; Naylor et al., 2006), 6) 

supportive school environments (e.g., administrative support, classroom barriers ) 

(Gibson et al., 2008; Goh et al., 2013; Parks, Solmon, & Lee, 2007; Webster, Caputi, et 
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al., 2013), 7) perceived value for PA (Cothran et al., 2010; Parks et al., 2007), 8) and 

teacher’s active participation in PA break (Gibson et al., 2008).  

To examine the usefulness of these factors, Naylor et al (2006) conducted a 

comprehensive PA promotion intervention to assess how resources influenced teachers’ 

implementation of CBPAs. They randomly assigned ten Canadian elementary schools 

into three groups including a control group who received no intervention, and found that 

teachers in the intervention groups reported that being “well resourced” facilitated the 

implementation of CBPA breaks. In addition, the authors found that after participating in 

a training, the majority of teachers (70%) indicated that they were confident in their 

ability (i.e., teachers were self-efficacious) to implement activities in their classroom. 

While these are important findings, investigators did not associate these factors with 

implementation rates nor did they evaluate if these factors had an impact on children’s 

PA levels. To support successful CBPA breaks, we need to understand if teachers’ self-

efficacy and access to resources are related to their implementation of CBPA breaks. We 

subsequently need to understand if teachers’ self-efficacy and access to resources are 

associated with children’s PA levels. Other researchers reported similar results, they 

found that providing teachers with professional development increased teachers’ self-

efficacy to implement CBPA breaks (Bartholomew & Jowers, 2011; Gibson et al., 2008). 

Investigators did not assess the association between teacher self-efficacy and 

implementation rates, nor between teacher self-efficacy and children’s PA levels in these 

studies.  
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Another predictor of implementation of CBPA breaks is the number of years of 

teaching experience. To assess this relationship, Vazou et al (2014) interviewed 15 

teachers and found that more years of teaching experience impacted the implementation 

of CBPA. In the study, teachers with more experience perceived more competence and 

willingness to implement “Move For Thought”, a CBPA break, whereas teachers who 

were newer to the profession were more focused on meeting academic requirements. This 

provides evidence that teachers with more years of teaching experience may be more 

competent in implementing CBPA breaks. To enable generalizability of this result, its 

association with CBPA implementation must be evaluated concurrently with other 

teacher-level factors in a larger sample of teachers. In addition, the relationship of 

teaching experience with children’s PA levels must be examined. Assessing the 

relationship of teaching experience with CBPA implementation and children’s PA levels 

will provide guidance for the types of experiences that teachers need to receive during 

their college training and professional development. 

In the literature, researchers have unmasked other teacher-level factors that 

impacted CBPA implementation. For example, results from several qualitative studies 

showed that competing academic demands and time constraints were the primary barriers 

to implementation of CBPA breaks (Cothran et al., 2010; Gately et al., 2013; Gibson et 

al., 2008; Langille & Rodgers, 2010; Naylor et al., 2006). It is important to investigate 

the association of academic demands and time constraints with CBPA implementation 

while adjusting for other teacher-level factors. If the associations reported in the literature 

hold constant, we learn that programmatically, we need to provide teachers with ongoing 
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support for time management, and collaboratively we need to improve the inclusion of 

academic curriculum in CBPA. When teachers view CBPAs as contributing to academic 

learning they may be more likely to use CBPAs as a teaching tool rather then viewing 

CBPAs as an extra time dependent task (Cothran et al., 2010; McMullen, Kulinna, & 

Cothran, 2014; Mullender-Wijnsma et al., 2015).  The results from an investigation 

conducted with 10 pre-service teachers (i.e., teachers in training) echoes the results of the 

aforementioned studies (Goh et al., 2013).  The pre-service teachers participated in a 

college course on PA promotion, and they reported being concerned about implementing 

CBPA breaks for the following reasons “lack of time, pressure from testing, space 

constraints, classroom management, and attitudes of colleagues and administrators” (Goh 

et al., 2013). These results, further support investigating the influence of academic 

demands and time constraints on CBPA implementation. If CBPA implementation is 

impacted, children may not be receiving additional important PA opportunities. As such, 

we may need to include in teachers’ professional development, training on time and space 

efficient management methods. 

Additional work uncovered other teacher-level factors that may hinder the use of 

CBPAs. In fact, in multiple studies, teachers from elementary schools also reported that 

their perceived support from administration and the quality of the school environment 

(e.g., classroom space) may impact their use of CBPA tools (Gibson et al., 2008; Parks et 

al., 2007; Webster, Caputi, et al., 2013). A school culture that supports providing PA 

opportunities in the classroom, is a culture that prioritizes children’s PA. In addition, 

teachers may benefit from professional development that provides training on methods to 
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use CBPA in limited spaces. Furthermore, recent evidence suggests that despite the 

perceived barriers, teachers implement CBPAs because they value the health of their 

students (Cothran et al., 2010; Naylor et al., 2015; Parks et al., 2007). The extant 

literature suggests that time constraints, academic demands, a supportive school climate, 

and valuing the health of children may be important predictors of implementation of 

CBPA breaks. These teacher-level factors may subsequently impact children’s PA levels. 

To our knowledge, there are no published articles that have evaluated the collective 

influence of all these factors on teacher implementation of CBPA breaks and on 

children’s PA levels. To improve CBPA programs it is necessary to understand the 

association of all teacher-level factors with implementation of CBPAs and on children’s 

PA levels. 

The published literature also includes a number of studies that evaluated 

perceptions of pre-service teachers in regards to including PA in academic curriculum. 

Because the teachers evaluated in that literature are not in-service, the results may not 

reflect the true experiences of in-service teachers. Nevertheless, these studies bring 

forward additional insight into teacher-level factors that may impact the inclusion of PA 

with academic curriculum. For instance, in one study 19% of the variance in pre-service 

teachers’ attitudes towards PA promotion was explained by their perceived ability to 

instruct others in PA and personal PA competence (Webster, Monsma, & Erwin, 2010). 

A recent study investigated similar factors among in-service teachers and found that 

current PA levels predicted PA promotion competence, which further predicted 

frequency of PA promotion (Webster, Buchan, et al., 2015). The latter finding is 
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discordant with other research that found that teachers’ self-reported PA was not a 

significant predictor of future implementation of CBPA (Vazou & Vlachopoulos, 2014) 

or of willingness to include PA in class (Parks et al., 2007). While teachers’ personal PA 

involvement (i.e., PA that teachers pursue outside school hours) may not be a direct 

predictor of CBPA implementation, teachers’ personal values for PA may be an 

important predictor. To evaluate this hypothesis, we need to associate teachers’ personal 

values for PA with their implementation of CBPA and with children’s PA levels. 

Another study showed that pre-service teachers who participated in a PA 

promotion class reported enhancing their own lifestyles as a result of the class and shared 

a strong desire to be positive role models for their students (Goh et al., 2013). While 

teacher role modeling was previously found to have a positive relationship with 

children’s PA levels (Gibson et al., 2008), it has not been associated with implementation 

rates of CBPA breaks. If teachers’ participation in PA breaks is positively associated with 

their implementation of the PA break, it would be yet another reason to encourage 

teachers to act as role models for their students.  

The literature on pre-service teachers, further supports assessing the relationship 

of perceived barriers and self-efficacy with implementation of CBPA breaks. Researchers 

found that self-efficacy beliefs were not correlated with willingness to include PA during 

academic lessons (Webster, Erwin, & Parks, 2013). On the other hand, perceived barriers 

were correlated with willingness to include PA, suggesting that barriers may have a 

stronger impact than self-efficacy (Webster, Erwin, et al., 2013). To confirm this 
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hypothesis, it is necessary to investigate the collective association of barriers and self-

efficacy on implementation rates among a group of in-service teachers.  

A multitude of investigations were conducted to evaluate the impacts of CBPA 

breaks on children’s outcomes. All these investigations reported classroom PA breaks 

were positively associated with children’s PA levels, academic performance, and health 

outcomes (Naylor et al., 2015; Norris et al., 2015; Rasberry et al., 2011; Webster, Russ, 

et al., 2015). Of these, only four investigations targeted rural schools (Bershwinger & 

Brusseau, 2013; Holt, Bartee, & Heelan, 2013; King & Ling, 2015; Murtagh et al., 2013) 

and each had limitations that limit the significance of the findings. One was a case study 

design with only a single teacher (Bershwinger & Brusseau, 2013), another study had low 

teacher adherence to policy about providing PA breaks (Holt, Bartee, & Heelan, 2013), 

one study did not provide any training for teachers (Murtagh et al., 2013), and in one 

study CBPA effects were confounded with other intervention strategies (such as 

improving PE instruction) (King & Ling, 2015). In addition, none of these studies 

evaluated if teacher-level factors (such as self-efficacy or value for PA) were associated 

with implementation rates. Low implementation rates in one study (Holt et al., 2013) 

were explained by authors through time constraints, changes in weather patterns, lack of 

ongoing training, and changes in administration support. Given the uniqueness of the 

rural context, research examining the relationship of teacher-level factors with 

implementation of CBPA breaks is necessary to optimally implement this PA promotion 

strategy in rural schools. 
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Investigating teacher-level factors that influence implementation rates is an 

important gap in the literature that needs to be filled, but not the only gap that should be 

addressed. In addition, the literature lacks investigations assessing the association of 

teacher-level factors with children’s PA levels. Furthermore, the need to describe 

teachers’ implementation (i.e. type, frequency of use, and duration) of any PA 

opportunity with their students is currently identified as a research gap (Webster, Russ, et 

al., 2015). In addition, it is unclear if teachers’ implementation of any PA opportunity is 

positively associated with children’s PA levels. 

Study Purpose 

The purpose of this study was to address the identified gaps in two ways. First, we 

evaluated the collective association of teacher-level factors with teachers’ 

implementation of a classroom PA based break. Specifically, we measured the 

association of self-reported teacher-level factors with self-reported use of the Balanced 

Energy and Physical Activity Toolkit (BEPA-Toolkit), a CBPA resource, among teachers 

at six rural elementary schools in Oregon. Next, we examined the association of teacher-

level factors with children’s PA levels while adjusting for CBPA breaks and other PA 

opportunities.  Specifically, we monitored children’s PA during the school day over a 4-

day period, and in addition to self-reported teacher-level factors, we asked teachers to 

report every PA opportunity that they provided for their students on those same days. 

Teachers provided detailed information on their use of any CBPA break and their 

provision of recess and PE.  
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This study addressed current research gaps by 1) associating multiple teacher-

level factors (value for PA, perceived self-efficacy, perceived school support, years of 

teaching experience, etc.) with teachers’ implementation of a CBPA break, and 2) 

relating teacher-level factors to children’s PA levels adjusting for all school day PA 

opportunities (CBPA breaks, PE, recess, etc.). Most importantly this study was conducted 

at rural elementary schools, therefore providing valuable insight on the conditions 

experienced by rural elementary school teachers.  

Specific Aims 

Specific Aim 1: To determine which teacher-level factors influence teacher 

implementation of BEPA Toolkit.  

Research Question: What teacher-level factors (i.e. teacher BEPA Toolkit training, 

teacher self-efficacy, teacher value for PA, school support for BEPA Toolkit 

implementation) are associated with self-reported frequency of BEPA Toolkit 

implementation? 

Hypothesis: We hypothesized that after adjusting for covariates, participating in a BEPA-

Toolkit training, higher teacher perceived self-efficacy, higher teacher value for PA, and 

more teacher perceived school support will be associated with greater teacher self-

reported use of the BEPA-Toolkit. 

Specific Aim 2: To describe PA opportunities that teachers provide for their students, and 

evaluate the relationships between teacher-level factors, PA opportunities and children’s 

PA levels. 
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Research Question: What are the PA opportunities that teachers are providing to their 

students and what is the association of teacher-level factors adjusted for PA opportunities 

with children’s PA levels. 

Hypothesis: We hypothesized that after adjusting for PA opportunities, teacher-level 

factors will be associated with children’s PA levels.
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CHAPTER 2. FIRST MANUSCRIPT 

Association of Teacher-Level Factors with Implementation of Classroom-Based Physical 

Activity Breaks 

 

Target Journal: Journal of School Health
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ABSTRACT 

BACKGROUND: Classroom-based physical activity (CBPA) breaks are a common 

physical activity (PA) promotion strategy at elementary schools that significantly 

increase children’s PA levels. There is limited research examining how teacher-level 

factors impact teacher implementation of CBPA breaks. This study assessed the 

relationship of teacher-level factors with teacher use of the Balanced Energy, Physical 

Activity Toolkit (BEPA-Toolkit). 

METHODS: Six elementary schools in rural Oregon were randomized into control (n=3) 

or intervention (n=3). Each teacher at intervention schools received a BEPA-Toolkit and 

training. Teachers at control schools received one BEPA-Toolkit per grade to share and 

no training. We surveyed teachers on their use of the BEPA-Toolkit, implementation self-

efficacy, support, and value for PA. Logistic regression was used to examine the odds of 

BEPA-Toolkit use by teacher-level factors. 

RESULTS: Among survey respondents (n=83), 48% attended a training, and 57% were 

self-identified BEPA-Toolkit users.  Training participation and teacher implementation 

self-efficacy were associated with greater odds of using the BEPA-Toolkit (6.1 OR 95% 

CI 1.22-31.44 and 3.4 OR 95% CI 1.11-10.78 respectively). 

CONCLUSION: CBPA tools supported with training that aims to develop teachers’ 

implementation self-efficacy, increase the likelihood of teachers implementing CBPA 

tools.
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INTRODUCTION 

In the United States, low physical activity (PA) levels in children (6-11 year-olds) 

are currently one of public health’s most concerning health indicators (Dentro et al., 

2014). The United States Department of Health and Human Services released PA 

guidelines that recommend children should engage in at least 60 minutes a day of 

moderate to vigorous physical activity (MVPA) (U.S. Department of Health and Human 

Services, 2008). Nationally, few children meet this recommendation (Troiano et al., 

2008), and evidence supports that fewer rural children meet this recommendation 

compared to non-rural ones (Davis et al., 2008; Magnússon, Arngrímsson, Sveinsson, & 

Jóhannsson, 2011; Moore et al., 2013). 

Efforts to address low PA levels have been found to be most successful when 

implemented at schools (Erwin et al., 2014; Institute of Medicine (U.S.) & Glickman, 

2012; National Physical Activity Plan, 2010; U.S. Department of Health and Human 

Services, 2008). Using Comprehensive School Physical Activity Programs (CSPAP) has 

the largest potential for impacting children’s PA levels (Dobbins et al., 2013; Erwin et al., 

2014). For instance, CSPAP components were found to increase the odds of children 

meeting the PA guidelines three-fold (Dobbins et al., 2013). Ideally schools would 

implement all components of CSPAP, but in practice schools lack the necessary funding 

and staffing resources to implement multiple PA promoting strategies (Boyle, Purciel, 

Craypo, Stone-Francisco, & Samules, 2004; Erwin, Fedewa, Beighle, & Ahn, 2012; Picus 

& Odden, 2011). In addition, recent evidence shows that rural schools are less resourced 

then their non-rural counterparts (Burton et al., 2013; Carlson et al., 2014; Shriver et al., 

2011). Furthermore, rural schools provide fewer opportunities for PA and are less likely 
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to offer physical education (PE) compared to non-rural schools (Carlson et al., 2014). 

Therefore, interventions aiming to promote PA at rural schools cannot expect to use 

every CSPAP component, must consider the challenges associated with resource 

allocation, and as a result provide PA programs that are cost effective (Erwin, Fedewa, 

Beighle, et al., 2012). 

Among components of CSPAP, evidence supports that mandatory physical 

education (PE) and classroom-based physical activity (CBPA) breaks provide the two 

largest contributions to increases in daily MVPA levels (23 and 19 minutes respectively) 

(Bassett et al., 2013). In addition, CBPA breaks are considered the most cost-effective 

alternative that low resourced schools can adopt and implement as a PA promotion 

strategy (Erwin, Fedewa, Beighle, et al., 2012; Riley et al., 2015; Savina et al., 2016). 

Additionally, recent evidence suggests that teachers endorse the use of CBPA breaks to 

overcome the challenges and barriers of PA promotion at schools (Graham et al., 2014). 

Classroom teachers may use CBPA breaks throughout the day to increase PA in the 

following ways: 1) during transitions, 2) as mind (brain) breaks, 3) integrated with 

academic lessons, and 4) as purposeful active time. CBPA breaks have been associated 

with increased children’s PA levels, improved children’s health outcomes, and 

maintained or improved academic performance (Bartholomew & Jowers, 2011; Donnelly 

et al., 2009; Erwin, Abel, et al., 2011; Erwin, Fedewa, & Ahn, 2012; Erwin, Fedewa, 

Beighle, et al., 2012; Fedewa et al., 2015; Goh et al., 2014; Graham et al., 2014; Mahar et 

al., 2006; Murtagh et al., 2013; Naylor et al., 2015, 2006; Norris et al., 2015; Pangrazi et 

al., 2003; Rasberry et al., 2011; Reznik et al., 2015; Whitt-Glover et al., 2011). 
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To maintain the positive effects of CBPA breaks on children’s outcomes, CBPA 

implementation must be sustained. Teachers are responsible for implementing CBPA 

breaks; thus it is important to have their full support for CBPA interventions (Russ, 2015; 

Webster, Russ, et al., 2015). Teachers’ perceptions and beliefs about their roles in PA 

promotion enable the success or failure of CBPA interventions (Webster, Russ, et al., 

2015). In addition, interventions implemented in practice may not have the same 

outcomes as interventions implemented in research settings (Hatfield & Chomitz, 2015). 

Furthermore, teachers may adopt a program, but make adjustments to CBPA tools which 

reduce their effectiveness (Webster, Russ, et al., 2015). Given these considerations, it is 

critical to understand which teacher-level factors are associated with their use of CBPA 

breaks. 

A number of investigations have attempted to capture teacher-level factors that 

affect teachers’ ability to implement CBPA breaks (Webster, Russ, et al., 2015). Results 

from these studies provided the following seven teacher-level factors: 1) resource 

availability (e.g., equipment) (Naylor et al., 2006), 2) self-efficacy (Bartholomew & 

Jowers, 2011; Gibson et al., 2008; Naylor et al., 2006), 3) appropriate training 

(Bartholomew & Jowers, 2011; Gibson et al., 2008; Naylor et al., 2006), 4) years of 

teaching experience (Vazou & Skrade, 2014), 5) academic demands and time constraints 

(Cothran et al., 2010; Gately et al., 2013; Gibson et al., 2008; Goh et al., 2013; Langille 

& Rodgers, 2010; Naylor et al., 2006), 6) supportive school environments (Gibson et al., 

2008; Goh et al., 2013; Parks et al., 2007; Webster, Caputi, et al., 2013), and 7) perceived 

value for PA (Cothran et al., 2010; Parks et al., 2007). A number of these teacher-level 

factors were derived from qualitative studies with fewer then twenty-five participants 
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(Bartholomew & Jowers, 2011; Cothran et al., 2010; Gately et al., 2013; Goh et al., 2013; 

McMullen et al., 2014; Vazou & Skrade, 2014). Therefore, these results may not be 

replicable in other settings. Thus, it is important to investigate these factors among a 

larger group of teachers with a different type of study design. In addition, three studies 

evaluated teacher-level factors among teachers in training which may reduce the 

generalizability of the findings (Goh et al., 2013; Webster, Erwin, et al., 2013; Webster et 

al., 2010). Most importantly, none of the studies that brought forward the seven teacher-

level factors evaluated the collective association of these factors with teachers’ 

implementation of CBPA. Understanding the association of teacher-level factors with 

teacher’s implementation of CBPA breaks will improve the types of skills and supports 

that are provided for teachers during CBPA trainings. For example, we may find that 

teachers’ access to resources has a strong positive relationship with the outcome (i.e., 

frequency of use of CBPA), while teachers’ perceived value for PA may not have a 

strong association with the outcome. It is also important to point out that, despite the 

challenges experienced by rural schools, none of the published studies reported their 

results separately for rural settings. 

Our purpose was to investigate the collective relationship of teacher-level factors 

with the implementation of the Balanced Energy and Physical Activity Toolkit (BEPA-

Toolkit), a CBPA tool. We conducted this investigation at six rural elementary schools in 

Oregon. We hypothesized that after adjusting for covariates, the following teacher-level 

factors will increase BEPA-Toolkit use: 1) access to a tool, 2) self-efficacy in 

implementing the BEPA-Toolkit, 3) participation in professional development, 4) value 



 
 

	

25 

for PA, and 5) supportive school climate (i.e., academic support, environmental support, 

and administrative support). 

METHODS 

Participants 

Participants were classroom teachers from six elementary schools in rural Oregon. 

A total of 88 teachers who taught at the six elementary schools in K-6 and special 

education were invited to participate. We distributed a copy of the BEPA-Toolkit survey 

to those teachers. Teachers consented to participate by returning a completed survey. Of 

those teachers, 83 returned fully or partially completed surveys for a response rate of 

94.3%. Most single items had a completion rate of 90% or more except two items: one 

had 25% missing data (“The materials I have in the BEPA Toolkit are enough to provide 

physical activity opportunities for my students”), and the other had 15% missing data 

(“While using the BEPA-Toolkit, how often do you participate in the activities with your 

students”). The first item was not related to any specific teacher-level factor that we were 

measuring and may have been confusing to respondents. Additionally, the 2nd item was 

not relevant for the hypothesis of this study and all teachers who did not respond to this 

item were self-identified non-users of the BEPA-Toolkit. Both of these items were 

excluded from subsequent data analysis. The mean years of teaching experience was 13.1 

± 10.8 years, ranging from teachers in their first year of teaching to those that have been 

teaching for 38 years.  
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Study Setting 

 This study was nested in a multi-year, multi-level, childhood obesity project 

“Generating Rural Options for Weight Healthy Kids and Communities” (GROW HKC). 

GROW HKC aimed to improve BMI among children through planning, implementing, 

and evaluating a multi-level intervention targeting homes, schools, and communities. The 

current study was completed within GROW HKC’s school efforts. GROW HKC 

promoted PA at six elementary schools through a number of school environmental 

strategies including the BEPA-Toolkit. Schools were randomized into control (n=3) or 

intervention (n=3) conditions (Gunter, Abi Nader, & John, 2015).  

CBPA Tool 

BEPA-Toolkit 

The BEPA-Toolkit was developed by researchers from Oregon State University 

(OSU) to assist classroom teachers in provisioning PA breaks across the school day 

(Gunter & Klein, 2013). The kit includes: 61 activity cards, a music/ dance DVD, and 

other portable play items. Each activity card in the BEPA-Toolkit is paired with a 

nutrition message based on the 2010 dietary guidelines for Americans (United States 

Department of Agriculture, 2010). Information presented on activity cards includes: 1) 

best setting for implementing activity (indoor or outdoor), with whom (i.e., grade level), 

and expected duration, 2) preparation and equipment needed for activity, 3) activity 

instructions with suggestions for discussions, and 4) nutrition and PA messages (Gunter 

& Klein, 2013). 

Instrumentation 

 The BEPA-Toolkit survey (Appendix M) was specifically created and adapted 
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from other surveys to address the questions of this investigation. The survey contained 26 

items divided into five sections: 1) demographic information, 2) ten BEPA-Toolkit 

specific questions 3) two questions regarding the perceived importance of PA, 4) four 

questions related to teacher’s self-efficacy to implement the BEPA-Toolkit, and 5) nine 

questions related to perceived supports for the implementation of CBPA breaks. The 

support questions were adapted from previously published work (Webster, Caputi, et al., 

2013). All other questions were generated by the first author based on information 

provided in previous publications (Bartholomew & Jowers, 2011; Gibson et al., 2008; 

Mâsse, McKay, Valente, Brant, & Naylor, 2012). Survey questions were reviewed by 

experts in survey measurement including an expert in exercise psychology. Surveys were 

then cognitively tested by a convenience sample of early childhood educators who were 

familiar with the BEPA-Toolkit and had used it on numerous occasions. Based on 

feedback we received, we changed some words in certain questions to better match the 

concepts that we wanted to measure. For example, one item read “How important is to 

you to encourage elementary school children to become more physically active?” this 

item was changed to “How important is it to you that your students become more 

physically active?” Survey questions were scored 1-4 or 1-5, with the largest numbers 

being the more positive answer. 

Procedure 

In winter 2014 and 2015, GROW HKC distributed the BEPA-Toolkit to every 

classroom teacher at intervention schools, while control schools received one BEPA-

Toolkit per grade level. In addition, intervention school teachers received training on how 

to implement the BEPA-Toolkit as a CBPA break, while control schools did not receive 
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training. With this distribution and training scheme, GROW HKC researchers intended to 

learn if different levels of support impacted adoption of the BEPA-Toolkit. Teachers 

were trained to use the BEPA-Toolkit in one or two sessions based on school schedules.  

Training duration ranged from 60 to 90 minutes, though the training content was similar 

across all schools. The same training script was provided to all trainers (Extension faculty 

research assistants). The script and accompanying presentation was divided into three 

parts: 1) information about PA at school, 2) teachers’ roles in promoting PA at school, 

and 3) implementing CBPA breaks. In addition, teachers received informational materials 

to increase their awareness and understanding around PA promotion for children. 

Informational materials included: an infographic on PA status of Oregonian children, 

factsheets and research briefs about relevant school-based PA processes and outcomes, 

and school wellness policy templates that would support the provision of CBPA breaks. 

The cross-sectional data collection for this study occurred in fall 2015. 

Researchers from OSU visited each school for one week to conduct multiple assessments 

which included the BEPA-Toolkit survey. Each teacher received a hard copy of the 

survey and was prompted with up to three reminders to complete the survey. On the last 

day of the visit, if teachers still hadn’t turned in their survey to GROW HKC researchers, 

they were invited to complete the survey one last time electronically. At the end of the 

week of data collection, all teachers received intervention materials as a thank you. 

Data Analysis 

Descriptive Statistics 

We used frequency distribution to describe sample data on access to BEPA-

Toolkit, participation in BEPA-Toolkit training, and frequency of use of BEPA-Toolkit. 
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In addition, the following teacher-level factors were characterized with summary 

statistics: the two PA importance variables, the four self-efficacy variables, and the nine 

school support variables. 

Proportion Comparisons 

Pearson’s Chi-square was used to investigate if BEPA-Toolkit specific questions 

(e.g. access, training, etc.) varied significantly by grade level or teaching experience. To 

ensure adequate sample sizes in each level of these teacher-level factors we created a 

binary variable for grade level (kindergarten-grade 3=0, grades 4-6= 1). In addition, to 

compare variables of interest by teaching experience, we transformed teaching 

experience into a 4-level categorical variable (0-5 Years, 6-10 years, 11-15 years, and 16 

or more years). Pearson’s Chi-square tabulation was limited to the following teacher-

level factors: participation in a training, access to BEPA-Toolkit, and BEPA-Toolkit use.  

Internal consistency of scales measuring self-efficacy and environmental support 

was assessed with Cronbach’s alpha. To reduce the number of variables that were 

included in the associative model, we used Spearman’s rank correlation to guide the 

computation of average values for teacher-level factors measuring: PA importance, 

implementation self-efficacy, environmental support, and academic support. Variables 

measuring the same construct that remained in the model had to be correlated at ≥0.5 and 

had to have low correlations <0.5 with variables measuring other constructs (Mukaka, 

2012). Variables that did not meet these two conditions were not included in further 

computations. We reported Cronbach’s alpha for variables that met the two conditions. 

The aggregated teacher-level factors in addition to teacher training, access to the BEPA-
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Toolkit, and teaching experience were then used as independent variables in an 

associative model. 

Associative Model 

We used a logistic regression to associate teacher-level factors with teacher use of 

the BEPA-Toolkit. To conduct the logistic regression analysis, we transformed the 

categorical variable for frequency of BEPA-Toolkit use to a binary variable (Never use = 

0, and any frequency of use = 1). The logistic regression model included teachers’ access 

to the BEPA-Toolkit, participation in a workshop, self-efficacy, environmental support, 

academic support, PA importance, and years of teaching experience. Existing literature 

suggests that perceived administrative support and student’s behavior are important 

predictors, however those variables in our sample did not meet our inclusion criteria and 

were excluded from any subsequent analysis. To reject the null hypothesis that teacher-

level factors were not associated with their implementation of the BEPA-Toolkit, we set 

statistical significance at 0.05. All data management and analysis processes were 

completed in Stata IC/14.1 (StataCorp. 2015. Stata Statistical Software: Release 14. 

College Station, TX: StataCorp LP). 

RESULTS 

Study Sample 

The final sample includes 39 teachers from control schools and 44 teachers from 

intervention schools. Among all teachers 48.2% reported receiving BEPA-Toolkit 

training. Unexpectedly, 38.4% (n=15) of teachers at control schools reported receiving 

BEPA-Toolkit training. In addition, 43.1% (n=19) of teachers from intervention schools 

reported not receiving BEPA-Toolkit training. In regards to intervention school teachers, 



 
 

	

31 

non-participation in BEPA-Toolkit training was explained by teacher unavailability, by 

trainings occurring before teachers were hired, or for other unknown reasons. Control 

school teachers may have perceived components of the distribution of the BEPA-Toolkit 

to their schools as training. Thus, we were unable to assess differences by group 

conditions. Among survey respondents, 60.5% reported having access to a BEPA-Toolkit 

in their classroom, 30.8% had access to a kit at their school, and 8.6% reported having no 

access. Finally, 42.7% of teachers reported never using the BEPA-Toolkit, 32.9% 

reported using the BEPA-Toolkit less than once per month, 15.8% reported using the 

BEPA-Toolkit 1-3 times per month, 7.3% reported using the BEPA-Toolkit 1-4 times per 

week, and 1.2% reported using the BEPA-Toolkit nearly every day. Summary statistics 

for teachers’ response on PA importance, self-efficacy, and support statements are 

presented in Table 1. 

Proportion Comparisons 

Half (51.8%) of teachers had less than 10 years of teaching experience and 33.7% 

had more than 16 years of teaching experience. Proportions for participation in a training, 

access to BEPA-Toolkit, and usage of BEPA-Toolkit were not statistically significantly 

different by the binary variable for grade level. As such, we excluded grade level from 

any subsequent analysis. Similarly, proportions for participation in BEPA-Toolkit 

training and BEPA-Toolkit use did not vary significantly by the categorical variable for 

years of teaching experience. However, proportions for access to the BEPA-Toolkit 

varied significantly (p<0.01) by the categorical variable for years of teaching experience. 
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Correlational Analysis 

Correlations of PA importance, self-efficacy, and support variables are presented 

in Table 2. Based on the correlation criteria that we stated in our methods, we created 

four new variables: 1) importance of PA (average of two variables: PA importance for 

children and teachers), 2) self-efficacy (average of three variables: confidence in 

knowledge, ability, and demonstration), 3) environmental support (average of three 

variables: classroom obstacles, space, and modifiability), and 4) academic support 

(average of two variables: academic expectations and schedule). Cronbach’s alpha for 

study variables ranged from acceptable to excellent. The alpha of the nine support items 

was of acceptable level (0.77) and alpha for the four self-efficacy questions was of good 

level (0.84) (Gliem & Gliem, 2003). The self-efficacy variables that were averaged 

together had an excellent alpha (0.93), and the alpha for the three environmental support 

variables that were averaged together was of good level (0.87) (Gliem & Gliem, 2003). 

Associative Model 

The results of the logistic regression are presented in Table 3. Among all teacher-

level factors, participating in a workshop and self-efficacy had the largest positive 

associations with using the BEPA-Toolkit. Controlling for all other variables in the 

model, the odds ratio of using the BEPA-Toolkit were 6.19 (95% confidence interval [CI] 

1.22-31.44) and 3.47 (95% CI 1.11-10.78) respectively for teachers who reported 

participating in a training and being more self-efficacious. Additionally, academic 

support was associated with reduced odds (OR=0.32, 95% CI 0.10-0.99) of using the 

BEPA-Toolkit. The association for all other teacher-level factors was not statistically 

significant (Table 3). Adjusting for schools did not alter main results and did not reveal 
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school level differences (not reported). Therefore, schools were excluded from the final 

model. 

DISCUSSION 

 Successful CBPA implementation is dependent on teacher-level factors (Webster, 

Russ, et al., 2015). The literature provides a number of teacher-level factors that may be 

positively or negatively associated with their use of CBPA tools. However, the 

association of these teacher-level factors with CBPA implementation had not been 

simultaneously examined. Consequently, it was unclear if all factors had a strong 

association with CBPA implementation, or only a few of these factors had strong 

associations in the presence of all factors. Acquiring this understanding provides useful 

insight into the improvement of CBPA programs. 

We sought to evaluate the association of all teacher-level factors with teachers’ 

implementation of a CBPA tool. We hypothesized that access to a tool, self-efficacy, 

participation in professional development, value for PA, and supportive school climate 

(i.e., academic support, environmental support, and administrative support) would be 

associated with teacher’s implementation of the BEPA-Toolkit. In addition, we used 

years of teaching experience as a potential confounder. Our hypotheses were partially 

confirmed. We found that self-efficacy and participating in training were positively 

associated with using the BEPA-Toolkit, while academic support was negatively 

associated with using the BEPA-Toolkit. No other teacher-level factors had a statistically 

significant association with BEPA-Toolkit use. 

We found that teachers who participated in a training and who were more self-

efficacious, were much more likely to use the BEPA Toolkit. This result is consistent 
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with literature that found that teachers who participated in a training had higher self-

efficacy in their ability to use CBPA tools (Bartholomew & Jowers, 2011; Gibson et al., 

2008; Naylor et al., 2006). In our sample, higher self-efficacy and provision of training 

translated into greater likelihood of CBPA tool use: 80% of trained teachers reported 

using the BEPA-Toolkit, whereas 35.7% of non-trained teachers reported using the 

BEPA-Toolkit. Nevertheless, our findings propose that in order to be successful, CBPA 

programs must have a training component that enables and strengthens teachers’ self-

efficacy for implementing these programs. 

Another important result from this study was that academic support was 

negatively associated with BEPA-Toolkit implementation. Specifically, teachers who 

reported less concern with academic expectations and with the school schedule had 68% 

lower odds of using the BEPA-Toolkit. This result is intriguing, especially when the 

literature presents academic expectations and school schedule as some of the more 

challenging barriers to overcome for CBPA implementation (Gibson et al., 2008; Naylor 

et al., 2006). Thus, when teachers report fewer challenges with these barriers one would 

expect to observe an increase in the likelihood of CBPA implementation. However, in 

this study, of the 22 teachers who scored the highest on academic support, 59% did not 

receive BEPA-Toolkit training and never used the BEPA-Toolkit, while only two of 

these teachers reported frequently using the BEPA-Toolkit (1-4 times per week, or nearly 

every day). In addition, of the teachers who scored highest on academic support and 

never used the BEPA-Toolkit, eight teachers were from intervention schools and did not 

receive any BEPA-Toolkit training. This indirectly provides more evidence supporting 

our first finding that training is a critical teacher-level factor for the implementation of 
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CBPA tools. Furthermore, of the teachers (n=17) who scored lowest on academic 

support, 64.7% reported using the BEPA-Toolkit. Of these teachers 63.6% reported 

receiving BEPA-Toolkit training, which again supports our first finding. In addition, it 

may be that despite the constraints that teachers experienced, they were driven by other 

factors to implement the BEPA-Toolkit. Previous research hypothesized that teachers 

who are limited by academic expectations and time may be driven by the value they place 

for students’ PA (Cothran et al., 2010; Naylor et al., 2015; Parks et al., 2007). Based on 

other research we also expected that teachers who value PA for themselves might be 

driven to implement CBPA breaks (Parks et al., 2007; Vazou & Vlachopoulos, 2014; 

Webster, Buchan, et al., 2015). In this study, we combined teachers’ PA values for their 

students and for themselves, and we did not find that value placed for PA was associated 

with implementation of CBPAs. In unreported analysis, we also investigated these 

variables separately and found no association. It may be that other unmeasured factors 

have a stronger association with teacher implementation or non-implementation of CBPA 

tools. 

The literature also provided evidence that teachers may be limited to implement 

CBPA breaks by classroom space and by administrative support (Gibson et al., 2008; 

Goh et al., 2013; Parks et al., 2007; Webster, Caputi, et al., 2013). We did not find that 

environmental support (i.e., classroom environment) was associated with implementation 

of the BEPA-Toolkit. Due to low variability in the question on administrative support, we 

were unable to investigate its relationship with implementation of the BEPA-Toolkit. 

Furthermore, the variable for students’ behavior did not meet our inclusion criteria for the 
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model. Future investigations would benefit from including these variables in models 

assessing teacher’s implementation of CBPA. 

Our findings were at odds with previous research finding that teachers’ 

experience is related to their perception of being competent and therefore impacting their 

comfort in implementing CBPA breaks (Vazou & Skrade, 2014). Moreover, teachers 

identified having access to CBPA tools as being supportive of CBPA implementation 

(Naylor et al., 2006). In our study, despite intentionally providing different types of 

BEPA-Toolkit access, we did not find that type of access was associated with 

implementation of the BEPA-Toolkit. In addition, within GROW HKC’s BEPA-Toolkit 

distribution scheme, all teachers should have had access to the BEPA-Toolkit although 

some teachers reported not having access to the BEPA-Toolkit. This suggests that other 

methods may be needed to assure teacher awareness and access to CBPA tools. For 

example, it may be necessary to provision every teacher with one BEPA-Toolkit. 

Alternatively, it may be that providing high quality access to CBPA tools is not a 

necessary component for teachers to implement CBPA breaks. In fact, a recent study 

found that teachers preferred CBPA breaks that were easy to organize and simple to 

implement (McMullen et al., 2014). It is possible that in our study, teachers identified 

specific activities that they found simple and easy to organize, and may have chosen to 

repeatedly implement the same activities rather than looking for and using different 

activities. Whether this is the case is a topic for future investigation.  

Limitations 

 This study is limited by several factors. Most importantly, despite a 94.3% 

response rate, a sample of 83 participants was insufficient to explore all potentially 
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important questions and made it difficult to conduct stratified analyses. Moreover, a large 

proportion of teachers from control schools reported participating in training, while an 

equally large proportion of teachers from intervention schools reported not participating 

in a training. As a result, our group conditions were not clearly one or the other and 

condition comparison could not be conducted. In addition, while we adapted our survey 

from previously published work and we shared it with child educators for cognitive 

testing, limited resources and lack of time did not allow us to conduct a formal 

assessment of the validity of our survey. Hence, it is possible that our questionnaire did 

not measure what we intended to measure. Furthermore, due to our presence at the 

schools during data collection, response bias may have occurred. Finally, there may be 

other factors related to the perceived utility, feasibility, and ease of implementation of the 

BEPA-Toolkit that we did not measure which would have added to our understanding. 

CONCLUSION 

 This study was the first of its kind to evaluate the association of multiple teacher-

level factors with implementation of a CBPA tool in rural elementary schools. This study 

highlights the need to provide teachers with professional development that increases their 

self-efficacy, as one possible method to promote the implementation of CBPA tools. 

While other means to promote use of CBPA breaks were not examined, teacher training 

and increased self-efficacy have the potential to increase CBPA implementation which 

could increase students’ PA levels. 

IMPLICATIONS FOR SCHOOL HEALTH 

 In the US, schools are identified as the primary place to target the decline in 

children’s PA levels (Erwin et al., 2013; Institute of Medicine (U.S.) & Glickman, 2012; 
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National Physical Activity Plan, 2010; U.S. Department of Health and Human Services, 

2008). Within limited school resources for PA promotion, CBPA interventions were 

found to be the most cost-effective strategy (Erwin, Fedewa, & Ahn, 2012; Riley et al., 

2015; Savina et al., 2016). But in order to benefit from CBPA interventions, elementary 

schools need to know teacher-level factors that influence teachers’ implementation of 

CBPA breaks. Our study associated multiple teacher-level factors with teachers’ 

implementation of a CBPA tool. This study suggests that teacher training and, teacher 

self-efficacy as it relates to CBPA implementation may be important considerations for 

successful adoption and use of CBPA tools. Specifically our results show that teachers 

with higher self-efficacy and who had received training related to a CBPA tool, were 

more likely to implement it. For school health, innovative ways to promote CBPA 

implementation should include teacher trainings that enhance teacher’s self-efficacy.  
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Table 1 Summary Statistics for PA Importance, Self-Efficacy, and Support 
Variables 
Variables Mean SD Range 

Teacher perceived PA importance    

1.Importance that students become more 

physically active 

3.5 0.6 1-4 

2.Importance that teacher become more 

physically active 

3.5 0.7 1-4 

Teacher Self-Efficacy    

3.Confidence in knowledge of BEPA-

Toolkit 

1.9 0.8 1-4 

4.Confidence in ability to guide students 

through BEPA-Toolkit activities 

2.1 0.8 1-4 

5.Confidence in demonstrating BEPA-

Toolkit activities 

2.1 0.8 1-4 

6.Confidence in managing child behavior 

during PA time 

2.9 0.8 1-4 
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Table 1 (Continued) Summary Statistics for PA Importance, Self-Efficacy, and 
Support Variables 
Variables Mean SD Range 

Supportive Conditions for PA implementation 

7.Administration1 3.5 0.7 1-4 

8.Classroom physical 

obstacles1 

2.6 0.8 1-4 

9.Academic expectations1 2.1 0.8 1-4 

10.Classroom space1 2.5 0.8 1-4 

11.PA materials 

(Excluding BEPA-

Toolkit) 

2.4 0.7 1-4 

12.Student’s behavior 2.6 0.7 1-4 

13.Classroom 

environment 

2.6 0.6 1-4 

14.School schedule 2.4 0.7 1-4 

15.BEPA-Toolkit 

materials 

2.7 0.7 1-4 

Notes: PA importance variables ranged from “Not Important at all” (i.e. =1) to “Very 
Important” (i.e. =4). Self-efficacy variables ranged from “Not Confident at all” (i.e. =1) 
to “Very Confident” (i.e. =4). Support variables ranged from “Strongly Disagreeing” (i.e. 
=1) to “Strongly Agreeing” (i.e. =4). Support statements that are denoted with 1 were 
coded so that the most positive answer would have a larger score (strongly disagreeing= 
4, whereas strongly agreeing=1). These statements were presented as barriers in the 
survey and as such disagreeing with the statement meant the teachers perceived their 
context as more supportive.
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Table 2 Correlation Matrix of PA Importance, Self-Efficacy, and Support Variables 

Variables 1 2 3 4 5 6 7 8 
1.Student PA Importance _        

2.Teacher PA Importance .51* _       

3.Confidence Knowledge -.03 .21 _      

4.Confidence Ability -.07 .2 .75* _     

5.Confidence Demonstrating -.03 .17 .75* .88* _    

6.Confidence Managing Behavior -.1 .11 .21 .32* .3* _   

7.Administration .03 .16 .06 .01 .08 .23* _  

8.Classroom physical obstacles .15 .1 .04 .15 .17 .34* .35* _ 

9.Academic expectations .25* .1 .04 .07 .09 .19 .36* .47* 

10.Classroom space .07 .1 .05 .21 .12 .34* .3* .81* 

11.PA materials (Excluding BEPA-

Toolkit) 

.01 .16 .27* .24* .16 .30* .05 .33* 

12.Student’s behavior .02 .1 .24* .27* .21 .5* .09 .14 

13.Classroom environment .12 -.01 -.08 .07 .01 .22 .12 .61* 

14.School schedule  .4* .26* -.11 .11 .08 .18 .35* .46* 

15.BEPA-Toolkit materials -.11 .07 .32* .32* .3* -.02 -.12 -.06 
Correlations that were above 0.5 are bolded, and statistically significant correlations are 
noted with an asterisk “*”.
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Table 2 (Continued) Correlation Matrix of PA Importance, Self-Efficacy, and 
Support Variables 

Variables 9 10 11 12 13 14 15 

9.Academic expectations _       

10.Classroom space .48* _      

11.PA materials (Excluding 

BEPA-Toolkit) 

.19 .31* _     

12.Student’s behavior .27* .17 .37* _    

13.Classroom environment .36* .65* .26* .24* _   

14.School schedule  .63* .47* .09 .17 .43* _  

15.BEPA-Toolkit materials -.33* -.06 .06 -.07 .18 -.03 _ 

Correlations that were above 0.5 are bolded, and statistically significant correlations are 
noted with an asterisk “*”.
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Table 1 Summary of Logistic Regression: Association of Teacher-Level Factors 
(n=76) with BEPA-Toolkit 

Variables B Odds Ratio 95% Confidence 
Interval 

No access to BEPA-Toolkit a 

BEPA-Toolkit at school 

BEPA-Toolkit in classroom 

 

-1.89 

1.04 

 

0.15 

2.83 

 

0.00-3.18 

0.22-35.48 

Training vs no training 1.82 6.19 1.22-31.44 

Self-efficacy 1.24 3.47 1.11-10.78 

Environmental support 0.40 1.50 0.49-4.58 

Academic support -1.13 0.32 0.10-0.99 

PA importance 0.28 1.32 0.39-4.49 

Years of teaching experience 0.01 1.01 0.94-1.07 

Constant -2.4 0.08 0.00-17.54 

X2  39.4 

df  8 

% BEPA-Toolkit Users  56.63 

a Denotes a reference category; Statistically significant results are bolded. 
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CHAPTER 3. SECOND MANUSCRIPT 

Teacher-level factors, classroom physical activity opportunities, and children’s physical 

activity levels. 
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ABSTRACT 

BACKGROUND: Classroom based physical activity (CBPA) breaks are a cost effective 

strategy to promote physical activity (PA) at low resourced elementary schools. Despite 

teachers’ critical roles in the long-term implementation of CBPA, no research to date has 

examined the association of teacher-level factors with objectively monitored children’s 

PA levels. To address this gap we evaluated the association of teacher-level factors with 

children’s PA levels at school. Study settings included six rural elementary schools in 

Oregon. 

METHODS: Walk4life pedometers were used to monitor children’s PA levels at school 

over four consecutive days. Teachers provided details of all PA opportunities children 

experienced over the 4-day assessment period and answered a 26-item questionnaire 

regarding their perceptions and beliefs about CBPA. Linear regression was used to 

associate teacher-level factors and PA opportunities with children’s moderate to vigorous 

PA (MVPA) behaviors, controlling for child sex, grade, and average pedometer wear 

time. 

RESULTS: Students of teachers who valued PA accumulated 1.33 more minutes of 

MVPA/day compared to children of teachers with low value for PA (p<0.001). Children 

in classrooms of teachers reporting low concern with academic and scheduling 

constraints performed less MVPA (1 minute less/day; p=0.001) compared to children in 

classrooms of teachers who express concerns with academic schedules and constraints. 

CONCLUSION: Strategies to increase teacher value for PA, and further investigation of 

the relationship between teachers’ perceptions of school support and the potential effects 

of these factors on children’s MVPA levels in the context of CBPA are warranted. 
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INTRODUCTION 

Few elementary school-aged children (6-11 year-olds) accumulate the daily 

recommended levels of physical activity (PA) (Troiano et al., 2008).  Within this age 

group, recent evidence indicates that a larger proportion of 6-8 year-olds meet the PA 

guidelines compared to 9-11 year-olds (Chung, Skinner, Steiner, & Perrin, 2012). This 

suggests that PA levels drop as early as age 9. Furthermore, it appears that children 

residing in rural communities are less likely to meet PA guidelines compared to their 

urban counterparts (Davis et al., 2008; Davy, Harrell, Stewart, & King, 2004; Moore, 

Brinkley, Crawford, Evenson, & Brownson, 2013). This may be compounded by 

geography as data suggests rural residents have access to fewer PA promoting resources 

(Burton, Lichter, Baker, & Eason, 2013; Carlson et al., 2014; Shriver et al., 2011). This 

places rural children who are less likely to meet PA guidelines, at greater risk for serious 

health problems. For example, rural children have 26% greater odds of obesity as 

compared to urban children (Johnson III & Johnson, 2015). In addition, ample data 

indicate low levels of PA in children are associated with increased risk for chronic 

conditions such as high blood pressure, hyperlipidemia, insulin resistance, decreased 

cardiorespiratory fitness, and increased adipose tissue (Andersen et al., 2006). Therefore, 

PA promotion programs that have been successful at increasing children’s PA levels in 

non-rural environments, may be beneficial in preventing the development of chronic 

diseases among rural children (Dobbins, Husson, DeCorby, & LaRocca, 2013). 

Comprehensive School Physical Activity Programs (CSPAP) have been identified 

by several governmental and international health organizations as the most effective type 

of intervention to promote increases in children’s PA levels (Institute of Medicine (U.S.) 
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& Glickman, 2012; National Physical Activity Plan, 2010; U.S. Department of Health 

and Human Services, 2008). CSPAP interventions include: 1) a physical education (PE) 

curriculum, 2) PA before and after school, 3) classroom-based physical activity (CBPA) 

breaks, 4) family and community engagement, and 5) school staff involvement (Erwin, 

Beets, Centeio, & Morrow, 2014). Recent evidence suggests that rural schools hire fewer 

PE teachers and have fewer resources to provide PA opportunities at school (Carlson et 

al., 2014). While evidence supports using all components of CSPAP to promote PA at 

schools, low resourced rural schools must be more selective in the allocation of their 

funds. Among CSPAP components, CBPA breaks are the most cost-effective PA 

promotion method (Riley, Lubans, Morgan, & Young, 2015; Savina, Garrity, Kenny, & 

Doerr, 2016). 

A diversity of CBPA tools have been created and researchers investigated the 

effects of using these CBPA tools on children’s PA, health and academic achievement. 

CBPA breaks have been used in academic lessons, in transitions, as mind breaks, and as 

active time (Bassett et al., 2013). Results from several studies on CBPA breaks highlight 

that CBPA increased children’s PA levels, improved health indicators (e.g. BMI), and 

maintained or improved children’s academic performance (Naylor et al., 2015; Norris, 

Shelton, Dunsmuir, Duke-Williams, & Stamatakis, 2015; Webster, Russ, Vazou, Goh, & 

Erwin, 2015). Despite the acknowledged key role teachers play in sustaining the positive 

effects of CBPA for children, efforts to understand the association of teacher-level factors 

with children’s PA levels are very limited (Webster, Russ, et al., 2015). The available 

literature highlight the following teacher-level factors as related to CBPA 

implementation: 1) accessing CBPA tools (Naylor, Macdonald, Zebedee, Reed, & 
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McKay, 2006), 2) implementation self-efficacy (Bartholomew & Jowers, 2011; Gibson et 

al., 2008; Naylor et al., 2006), 3) participation in professional development 

(Bartholomew & Jowers, 2011; Gibson et al., 2008; Naylor et al., 2006), 4) teaching 

experience (Vazou & Skrade, 2014), 5) school academic expectations and schedule 

(Cothran, Kulinna, & Garn, 2010; Gately, Curtis, & Hardaker, 2013; Gibson et al., 2008; 

Goh et al., 2013; Langille & Rodgers, 2010; Naylor et al., 2006), 6) school environment 

(e.g. administrative support, classroom space) (Gibson et al., 2008; Goh et al., 2013; 

Parks, Solmon, & Lee, 2007; Webster et al., 2013), and 7) value placed for PA (Cothran 

et al., 2010; Parks et al., 2007). None of these teacher-level factors were previously 

associated with children’s PA levels. But two other studies evaluated the association of 

two teacher-level factors with children’s PA levels. In one study, teacher’s participation 

in CBPA was associated with higher levels of children’s PA (Gibson et al., 2008), and in 

the second study, classrooms with more students had children who participated in fewer 

minutes of PA during CBPA implementation (Dunn, Venturanza, Walsh, & Nonas, 

2012). 

The literature provided useful information on teacher-level factors that may be 

associated with teacher implementation of CBPA. However, none of the published 

literature evaluated the association of teacher frequency or duration of use of CBPA tools 

with children’s PA levels. Finally, despite being identified as at-risk communities, none 

of the published studies reported results specific to rural communities. Therefore, we 

sought to evaluate the relationship of teacher-level factors and teachers’ frequency or 

duration of use of CBPA tools with children’s PA levels in six rural elementary schools 

from Oregon.  
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METHODS 

Study setting 

The study presented in this article is nested in a larger childhood obesity project. 

Generating Rural Options for Weight Healthy Kids and Communities (GROW HKC) was 

a multiple-component, multi-year (5-years) intervention implemented within rural 

elementary schools in the state of Oregon. One of GROW HKC’s primary goals was to 

facilitate increases in children’s school-based PA. One strategy adopted to meet this goal 

was using the Balanced Energy and Physical Activity Toolkit (BEPA-Toolkit), a CBPA 

tool. To this end, we proportionately randomized six elementary schools into control 

(three) and intervention groups (three). Eight months prior to the cross-sectional data 

collection for this study, each teacher at intervention schools received a single BEPA-

Toolkit with training, whereas in the control schools, each grade-level received a single 

BEPA-Toolkit and teachers received no training. GROW HKC field researchers 

conducted BEPA-Toolkit training at schools in one or two sessions, and training lasted 60 

to 90 minutes. GROW HKC field researchers followed the same scripted Power Point 

presentation that was divided in three main parts: 1) information on school-day PA, 2) 

teachers’ roles in schools’ PA cultures, and 3) implementing CBPA breaks. In addition, 

teachers received informational materials to increase their awareness and understanding 

around PA promotion for children. Teachers at all schools were encouraged to use the 

BEPA-Toolkit and were also encouraged to use any other CBPA tools that they preferred.  

Participants 

In fall 2015, all children (n=1,765) attending grades 1-6 at the six elementary 

schools were invited to participate in four days of PA assessment. Two weeks prior to 
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data collection, parents received opt-out forms, in which PA assessments were explained 

and parents were offered the choice to opt their children out of the assessment. There 

were a number of children who did not participate in the PA assessment: those with 

returned opt-out forms (6.2%), and an additional 1.2% of children opted-out of 

assessment during data collection. In addition, some parents agreed to have their children 

participate in the assessment without having their data used for research purposes (1.3%). 

During PA data collection, teachers (n=76) were also invited to complete questionnaire 

and report their daily classroom schedule. Data collection methodologies and tools were 

approved by the Institutional Review Board of Oregon State University. 

Instruments 

Walk4life pedometers (model MVP 3D; Walk4life Inc, Oswego, IL) were used to 

measure children’s PA levels while at school. These pedometers have been found to 

adequately assess daily step counts and to measure children’s total activity time, and time 

spent in moderate to vigorous physical activity (MVPA) based on a pre-specified 

threshold of steps per minute (≥120 steps per minute) (Beets et al., 2011; Beets, Patton, & 

Edwards, 2005). Pedometers were attached on an elastic belt, organized by identifiers, 

and packed inside classroom specific boxes. Each child was pre-assigned a specific 

pedometer for the four days of data collection. 

During the same week of PA data collection, teachers received a 26-item 

questionnaire (BEPA-Toolkit survey). Questions were adapted from previous 

publications, reviewed by experts in survey measurement, cognitively tested by a group 

of childhood educators, and edited on content to improve measurement of teacher-level 

factors based on feedback (Gibson et al., 2008; Mâsse, McKay, Valente, Brant, & Naylor, 
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2012; Webster et al., 2013). Items measured PA values, self-efficacy associated with 

using the BEPA-Toolkit, supportive school climate, BEPA-Toolkit specific questions 

(access, use, training, etc.), and teacher demographic information. In addition, teachers 

were asked to report the frequency and time allotted for all PA opportunities including, 

but not limited to the BEPA-Toolkit (e.g. recess, other CBPA, PE, etc.) on a daily basis. 

Procedure 

The research team spent four full days at each school. On the first day prior to 

data collection, teachers received training from the research team on data collection 

processes. Each teacher was then given one or two boxes of pedometers depending on the 

number of students in their classroom. Pedometer boxes included classroom rosters with 

pre-assigned pedometer numbers. Teachers used these rosters to: 1) distribute 

pedometers, 2) note absenteeism, 3) note early departure or late arrivals, 4) list wear time, 

and 5) write any other important information that could explain children’s PA data.  

Children received their pedometer pre-affixed to an elastic belt every morning of 

the data collection period and were instructed to wear the belt around their hips with 

pedometers placed above their right hip. At the end of each school day, children dropped 

off the pedometer belt in GROW HKC bags, and teachers added classroom rosters and 

the classroom schedule for that day to the bags. Researchers collected the bags at the end 

of each day and repacked pedometers inside boxes, while confirming the accuracy of 

pedometer data collection settings. If pedometers were found with inaccurate settings for 

MVPA step rate of 120 steps/minutes, data were downloaded, settings were corrected, 

and pedometers were reset. Furthermore, data accrued from transporting boxes to and 

from classrooms was tracked with a control pedometer that was placed inside each 
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classroom box. The amount of activity (steps, total activity time, and MVPA time) 

accrued on the classroom control pedometers was subtracted from each child’s pedometer 

data at the end of the week. When repacking was completed, pedometer boxes were 

dropped off at classrooms with new forms for the next day’s data collection. 

BEPA-Toolkit questionnaire distribution occurred on the second day of data 

collection. Teachers were invited to complete the BEPA-Toolkit questionnaire up to three 

times. On the last day of data collection, if they still hadn’t returned a completed copy, 

they were invited one last time to complete it electronically. Teachers consented to 

participate in the study by returning completed questionnaires. Finally, after data 

collection was completed, all teachers received additional CBPA tools as compensation 

for participating in the study. 

Data Collection 

Data collection at the first school started at the end of September 2015, and ended 

at the last school in mid-November 2015. The research team traveled to each school for 

one week at a time, except in one instance where two school PA assessments occurred 

during the same week because school populations were sufficiently small. To minimize 

teacher burden, our research team downloaded children’s PA data at the end of the four 

days of data collection. The Walk4life MVP shows accumulated PA levels for the week 

without partitioning it into different days. Consequently, for comparison with our data 

downloading scheme, our research team selected a random sample of six children per 

classroom for whom we downloaded PA data each day. 

Data Analysis 

Children’s PA Data 
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Cleaning of pedometer data occurred prior to any data analysis. First, data 

collected while transporting pedometers were subtracted from PA measurement. Then, 

daily school attendance and participation in the assessment were double checked for 

accuracy. The attendance variable was then used to generate average PA variables 

(average steps/day, average total PA/day, average MVPA/day). We included children in 

analyses if they wore their pedometers for at least 80% of mean daily wear time (Martin 

& Murtagh, 2015). Additionally, children who accrued < 500 steps/day or >15,000 

steps/day day were excluded from analyses as these are considered implausible values 

according to the rationale provided by Kang & Brinthaupt (2009).  

Descriptive statistics were used to characterize sample distributions by child sex 

and by grade. Summary data are presented for all PA outcomes (step counts, total activity 

time, and MVPA time), and all PA exposure variables (time in minutes/ day). PA 

outcomes were standardized for average pedometer-wear time. We divided children’s PA 

levels by their specific average wear time, and then multiplied children’s results by the 

average total sample pedometer wear time (350.5 + 18.4, range 299-404) minutes. 

Independent samples t-tests were conducted to compare means for step counts, total 

activity time, and total MVPA time by child sex and by intervention condition. In 

addition, ANOVA was used to compare mean PA values by grade level. Furthermore, a 

sensitivity analysis was completed on the PA variables by comparing the subsample of 

children whose data were downloaded each day to the sample of children whose data 

were downloaded at the end of day four. Daily averages for each PA opportunity were 

compared using ANOVA by grade level and using independent samples t-tests by child 

sex and intervention condition. Multiple comparisons were adjusted using Tukey’s 
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Honest significant difference test. Pearson’s product moment correlation was calculated 

on all student PA outcomes. 

Teacher-Level Factors 

Spearman’s rank correlation was computed for the PA importance variables, the 

self-efficacy variables, and the variables related to support of CBPA implementation. We 

aggregated teacher-level factors by domain based on Spearman’s rank correlation. Items 

measuring the same teacher-level factor were aggregated if they were correlated at ≥ 0.5, 

and were correlated at <0.5 with items measuring other teacher-level factors (Mukaka, 

2012). Variables that did not meet these two criteria were excluded from associative 

analyses. With variables that met the criteria, reliability assessments were conducted via 

quantification of Cronbach’s alpha.  

Associative Models 

To evaluate the association of teacher-level factors and the provision of PA 

opportunities with children’s PA levels, two linear regression models were used (Model 1 

and Model 2). Model 1 associated teacher-level factors and PA opportunities with 

children’s MVPA time in minutes per day (we used the unstandardized average for 

MVPA). Model 2 controlled for multiple confounding variables: child sex, child grade 

level, intervention condition, pedometer wear time average, and number of students in 

class. Statistical significance was defined as p<0.05 and all data management and data 

analysis processes were completed in Stata IC/14.1 (StataCorp. 2015. Stata Statistical 

Software: Release 14. College Station, TX: StataCorp LP). 
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RESULTS 

Of the 1,548 children measured, 94.8% (n=1,468) had usable physical activity 

data. Sixteen children (0.9%) averaged below 500 steps per day or more than 15,000 

steps per day while at school. These data were considered implausible values (i.e. 

outliers) and removed from analysis (Kang & Brinthaupt, 2009). There were 35 children 

(1.98%) who lost their pedometers. Sixteen pedometers were returned with inaccurate 

pedometer settings, and thirteen were returned with dead batteries. The sample was 

further reduced by 113 children who did not wear pedometers for at least 80% of the time 

they were at school. Five teachers did not return their BEPA-Toolkit survey, further 

reducing our sample by 98 children. In addition, we excluded all special education 

classrooms (n=3) from analysis because of small class sizes (n= 10 students in the three 

classrooms combined), grade misclassification, and low participation rates; 46% of 

special education students participated in 4 days of PA assessments whereas 68% of 

children in all other classrooms participated in 4 days of PA assessment. The data from 

1,247 children were ultimately included in analyses. 

Children’s PA Data 

Table 1 presents children’s standardized 4-day average steps/day, total activity 

(minutes/day), and MVPA (minutes/day; time at or above the threshold of 120 

steps/minutes). The data are also presented by child sex, grade level (1-6), and by 

intervention condition. Independent samples t-test on standardized PA outcomes revealed 

that boys accrued significantly more PA/day (i.e. step counts, total activity time, and 

MVPA time) than girls. Furthermore, using independent samples t-tests to compare PA 

data for children from the intervention schools to children in the control school, we found 
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that children in the intervention schools accumulated significantly more PA in all PA 

categories than children in the control schools. In addition, through the use of ANOVA, 

we found that PA levels in all PA categories varied significantly by grade level. The 

sensitivity analysis revealed that children (n=571) who had their PA data downloaded 

daily did not differ significantly on PA averages per day than children who had their data 

downloaded at the end of the week of data collection (results not shown). 

Table 2 shows the average minutes per day of PA opportunities offered to 

children during the week of data collection in three different categories: 1) Physical 

Education, 2) Recess, and 3) CBPA breaks. Independent samples t-test indicated that 

boys and girls did not differ significantly on the amounts of opportunities they received to 

be physically active. Children in the intervention group were exposed to significantly 

more minutes of PE and recess than children in the control group, but CBPA 

opportunities were not significantly different by intervention condition. An ANOVA 

analysis demonstrated that the opportunities for PA varied significantly by grade level. 

For instance, children in grade six received significantly more time for PE as compared to 

all other grades (Table 2). Pearson’s product moment correlations were positive and high 

and ranged from 0.71 to 0.96 between all PA outcomes (MVPA/Day, Total Activity/Day, 

and Steps/Day) (Mukaka, 2012). 

Teacher-Level Factors 

Among all teachers (n=68) who responded to the BEPA-Toolkit questionnaire, 

57.3% reported ever using the BEPA-Toolkit. Despite this large percentage of teachers 

reporting ever using the BEPA-Toolkit, only 7.3% (n=5) of teachers used the BEPA-

Toolkit during the weeks of data collection. In addition, another 25 teachers (36.7%) used 
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other CBPA methods to promote PA during classroom time. Within this context, we had 

limited ability to use all teacher-level variables from the BEPA-Toolkit questionnaire. 

Any variables that referenced the BEPA-Toolkit (n=12) were excluded from any further 

analysis. Therefore, Spearman’s rank correlation was used with two PA importance 

variables, and eight statements related to support of CBPA implementation in general. 

The PA importance variables had a correlation of 0.51 and were combined to represent 

the PA value domain. Three variables measuring classroom space had correlations 

ranging from 0.58 to 0.81 were used to characterize classroom support. Cronbach’s alpha 

on these three variables was good (0.86) (Gliem & Gliem, 2003). In addition, two 

variables measuring academic expectations and school schedule, which had a moderate 

correlation (r=0.63), were utilized to indicate academic support. No other variables met 

inclusion criteria. 

Associative Models 

The two linear regression models were run with the raw average MVPA time in 

minutes as the outcome variable. Table 3 presents unstandardized and standardized 

regression coefficients for all independent variables. In model 2, among teacher-level 

factors, PA values and academic support had statistically significant (p<0.001) 

associations with children’s MVPA levels. Specifically, while controlling for all other 

variables, a one-unit increase in PA values was associated with an increase of 1.33 

minutes of school-based daily MVPA time. However, a one-unit increase in academic 

support was associated with a decrease of 0.99 minutes in average MVPA time per day. 

Between PA opportunities, the association of PE time per day remained significant 

(p<0.001) after adjustments indicating the provision of more PE opportunities was 
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associated with more MVPA minutes/day. Furthermore, we found that children from 

intervention schools amassed 1.68 (p<0.001) more minutes of MVPA per day as 

compared to control schools.  Additionally, compared to children who were from 

classrooms of 15-20 students, children from larger classrooms accumulated more MVPA 

time per day. 

DISCUSSION 

In the United States, it is estimated that less than 50% of children (6-11 years old) 

meet current PA guidelines (Troiano et al., 2008). To target these low PA levels, CBPA 

breaks were identified as the most cost-effective strategy to promote PA at low resourced 

schools (Riley et al., 2015; Savina et al., 2016). However, the burden of implementing 

CBPA generally falls to teachers who have an important role in maintaining the use of 

CBPA to promote long-term positive outcomes for children (Webster, Russ, et al., 2015). 

As such it is critical to ensure teachers are adequately supported and trained. The 

literature identified several teacher-level factors that could be associated with teacher 

implementation of CBPA tools but was lacking published investigations assessing the 

relationship of teacher-level factors with children’s PA outcomes. Furthermore, none of 

the published literature examined the relationship between the provision of CBPA breaks 

and children’s PA levels, while adjusting for other PA opportunities. Acquiring this 

knowledge provides useful insight for the improvement of CBPA interventions. 

This study addressed the current gaps by examining the association of teacher-

level factors and opportunities for PA at school, with children’s PA levels. After 

controlling for multiple variables, we found that the value teachers held for PA and time 

provisioned for PE were associated with larger amounts of MVPA time, while academic 
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support was associated with lower levels of MVPA time per day. We also found that 

larger classrooms and intervention schools had children who accumulated more MVPA. 

In addition, we found that boys amassed more MVPA per day than girls and that older 

grades were less active than younger ones.  

The literature provides evidence that teachers who cared about their students’ PA 

levels were more willing to implement CBPA breaks (Cothran et al., 2010; Parks et al., 

2007). In addition, a teacher’s own PA participation was found by some researchers as 

predictive of PA competence which in turn predicted frequency of PA promotion 

(Webster, Buchan, et al., 2015). But others who examined teachers’ personal PA 

behaviors, found that teacher’s PA participation was not associated with CBPA 

implementation (Parks et al., 2007; Vazou & Vlachopoulos, 2014). Given these 

contradictory findings, we hypothesized that teachers who value PA for themselves and 

for their students would be more likely to have students with higher levels of PA. Our 

hypothesis was consistent with results presented herein based on a statistically significant 

positive association of PA value with children’s MVPA levels. In fact, students in 

classrooms of teachers who valued PA accrued 1.33 more minutes in MVPA per day. 

Results from other studies showed teachers’ reported academic demands and time 

constraints as the primary barriers to implementation of CBPA breaks (Cothran et al., 

2010; Gately et al., 2013; Gibson et al., 2008; Langille & Rodgers, 2010; Naylor et al., 

2006). In this study, we evaluated if these barriers were associated with children’s PA 

levels. We coded the variables representing academic demands and time constraints so 

that teachers who perceived the lowest concern had the highest score. Interestingly, we 

found that teachers with the lowest concern regarding academic demands and time 
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constraints had students that accrued fewer minutes of MVPA per day. In comparison, 

teachers who expressed more concern with academic demands and time constraints had 

students who accumulated more MVPA per day. In the literature, it has been suggested 

that despite competing demands teachers may be intrinsically motivated to promote PA 

(Cothran et al., 2010; Parks et al., 2007). We observed that value for PA was positively 

associated with children’s activity. It’s more difficult to interpret the finding that concern 

for competing priorities is associated with higher MVPA levels among students. Perhaps 

teachers who expressed more concern with academic demands and time constraints were 

using some of their limited time to provide CBPA increasing concern for their time, but 

also affording students opportunities to accrue more MVPA. On the other hand, teachers 

who express fewer concerns with academic demands and time constraints may have felt 

as though their time was manageable because they were not affording CBPA 

opportunities and thus the association with lower MVPA. However, these relationships 

require further investigation to fully understand. Teacher-level factors that we were 

unable to use due to poor implementation of the BEPA-Toolkit during the assessment 

period, such as teacher’s access or training for CBPA tools, may have helped explain this 

association. 

Based on the literature, we expected that teaching experience and classroom 

support might be associated with children’s PA levels (Gibson et al., 2008; Parks et al., 

2007; Vazou & Skrade, 2014; Webster et al., 2013). Our results did not show statistically 

significant associations in this regard. Previous research found that teachers who had 

more students in their classrooms had students who were less active during CBPA 

implementation (Dunn et al., 2012). While we didn’t limit the measurement of children’s 
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PA to only when they were exposed to CBPA opportunities, our results show that 

children from larger classrooms engaged in more MVPA per day than children in smaller 

classrooms. In regards to the provision of PA opportunities, on average children received 

a total of 48.2 minutes per day of time to engage in PA. Previous research shows that 

using CBPA breaks significantly increases the time children spend in MVPA (Naylor et 

al., 2015; Norris et al., 2015; Webster, Russ, et al., 2015). While our results in the first 

model (Table 3) show that all PA opportunities (including CBPA) were associated with 

more MVPA time, model 2 showed that time provided for PE, which represented 25% of 

total PA opportunities, was the only PA opportunity variable that had a statistically 

significant association with children’s MVPA levels. Furthermore, our results match PA 

patterns seen previously based on child sex and age, with boys accruing more PA than 

girls and younger students accruing more PA than their older counterparts (Chung et al., 

2012). Additionally, we found that students in our intervention schools accumulated 1.68 

more minutes in MVPA per day as compared to students from control schools. This 

difference in the amount of MVPA may be practically insignificant, since in a previous 

publication we found that a 3-minute difference in MVPA levels was associated with 

lower BMI levels (Gunter, Abi Nader, & John, 2015). Thus, 1.68 minutes may not be 

sufficient to have a protective health effect. 

Limitations 

While the results of this study were informative, results must be considered in the 

context of study limitations. First and foremost, we aimed to assess the association of 

nine teacher-level factors with children’s PA levels but we were only able to examine the 

association of five factors to children’s PA levels. Four variables were not used because 
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they were related to implementation of the BEPA-Toolkit, which only five teachers 

reported using during the weeks of data collection. The four teacher-level factors that 

were not used could have provided important contributions to the models. That said 25 

teachers implemented other CBPA approaches during the measurement period enabling 

us to examine the potential influence of CBPA in general on children’s PA levels at 

school. Secondly, the results presented here are from cross-sectional data collections, and 

as such, we are not able to assess temporal associations. Finally, although our survey was 

created based on other validated surveys, we were unable to conduct a formal validity 

study due to lack of resources and time.  

CONCLUSION 

This was the first study to evaluate the association of teacher-level factors and 

provision of PA opportunities with children’s MVPA levels among a sample of rural 

elementary school teachers and children. The results of this study show that teachers who 

value PA have students who engage in more MVPA per day. In addition, after 

adjustment, only time provided for PE had a statistically significant association with 

children’s MVPA levels. Our results affirm that teachers play a key role in impacting 

children’s PA levels and that PE is an important component of the rural school 

curriculum to support increased PA among elementary aged children. Future research 

would benefit from monitoring more closely how teachers implement CBPA 

interventions to improve their effectiveness.



 
 

	

70 

 

References 

Andersen, L. B., Harro, M., Sardinha, L. B., Froberg, K., Ekelund, U., Brage, S., & 
Anderssen, S. A. (2006). Physical activity and clustered cardiovascular risk in 
children: A cross-sectional study (The European Youth Heart Study). The Lancet, 
368(9532), 299–304. 

Bartholomew, J. B., & Jowers, E. M. (2011). Physically active academic lessons in 
elementary children. Preventive Medicine, 52, S51–S54. 
http://doi.org/10.1016/j.ypmed.2011.01.017 

Bassett, D. R., Fitzhugh, E. C., Heath, G. W., Erwin, P. C., Frederick, G. M., Wolff, D. 
L., … Stout, A. B. (2013). Estimated energy expenditures for school-based 
policies and active living. American Journal of Preventive Medicine, 44(2), 108–
113. http://doi.org/10.1016/j.amepre.2012.10.017 

Beets, M. W., Morgan, C. F., Banda, J. A., Bornstein, D., Byun, W., Mitchell, J., … 
Erwin, H. (2011). Convergent validity of pedometer and accelerometer estimates 
of moderate-to-vigorous physical activity of youth. Journal of Physical Activity & 
Health, 8(Suppl. 2), S295–S305. 

Beets, M. W., Patton, M. M., & Edwards, S. (2005). The accuracy of pedometer steps and 
time during walking in children: Medicine & Science in Sports & Exercise, 37(3), 
513–520. http://doi.org/10.1249/01.MSS.0000155395.49960.31 

Burton, L. M., Lichter, D. T., Baker, R. S., & Eason, J. M. (2013). Inequality, family 
processes, and health in the “new” rural America. American Behavioral Scientist, 
57(8), 1128–1151. http://doi.org/10.1177/0002764213487348 

Carlson, J. A., Mignano, A. M., Norman, G. J., McKenzie, T. L., Kerr, J., Arredondo, E. 
M., … Sallis, J. F. (2014). Socioeconomic disparities in elementary school 
practices and children’s physical activity during school. American Journal of 
Health Promotion, 28(sp3), S47–S53. http://doi.org/10.4278/ajhp.130430-QUAN-
206 

Chung, A. E., Skinner, A. C., Steiner, M. J., & Perrin, E. M. (2012). Physical activity and 
BMI in a nationally representative sample of shildren and adolescents. Clinical 
Pediatrics, 51(2), 122–129. http://doi.org/10.1177/0009922811417291 

Cothran, D. J., Kulinna, P. H., & Garn, A. C. (2010). Classroom teachers and physical 
activity integration. Teaching and Teacher Education, 26(7), 1381–1388. 
http://doi.org/10.1016/j.tate.2010.04.003 

Davis, A. M., Boles, R. E., James, R. L., Sullivan, D. K., Donnelly, J. E., Swirczynski, D. 
L., & Goetz, J. (2008). Health behaviors and weight status among urban and rural 
children. Rural and Remote Health, 8(2), 810. 

Davy, B. M., Harrell, K., Stewart, J., & King, D. S. (2004). Body weight status, dietary 
habits, and physical activity levels of middle school-aged children in rural 
Mississippi. Southern Medical Journal, 97(6), 571–578. 

Dobbins, M., Husson, H., DeCorby, K., & LaRocca, R. L. (2013). School-based physical 
activity programs for promoting physical activity and fitness in children and 



 
 

	

71 

adolescents aged 6 to 18. The Cochrane Database of Systematic Reviews, 2, 
CD007651. http://doi.org/10.1002/14651858.CD007651.pub2 

Dunn, L. L., Venturanza, J. A., Walsh, R. J., & Nonas, C. A. (2012). An observational 
evaluation of move-to-improve, a classroom-based physical activity program, 
New York city schools, 2010. Preventing Chronic Disease, 9.120072 
http://doi.org/10.5888/pcd9.120072 

Erwin, H., Beets, M. W., Centeio, E., & Morrow, J. R. (2014). Best practices and 
recommendations for increasing physical activity in youth. Journal of Physical 
Education, Recreation & Dance, 85(7), 27–34. 
http://doi.org/10.1080/07303084.2014.937197 

Gately, P., Curtis, C., & Hardaker, R. (2013). An evaluation in UK schools of a 
classroom-based physical activity programme–TAKE 10. Education Health, 31, 
72–78. 

Gibson, C. A., Smith, B. K., DuBose, K. D., Greene, J. L., Bailey, B. W., Williams, S. L., 
… others. (2008). Physical activity across the curriculum: Year one process 
evaluation results. International Journal of Behavioral Nutrition and Physical 
Activity, 5(1), 36. 

Gliem, R. R., & Gliem, J. A. (2003). Calculating, interpreting, and reporting Cronbach’s 
alpha reliability coefficient for Likert-type scales. Midwest Research-to-Practice 
Conference in Adult, Continuing, and Community Education. Retrieved from 
https://scholarworks.iupui.edu/handle/1805/344 

Goh, T. L., Hannon, J. C., Newton, M., Webster, C., Podlog, L., & Pillow, W. (2013). 
“I’ll squeeze it in”: Transforming preservice classroom teachers’ perceptions 
toward movement integration in schools. Action in Teacher Education, 35(4), 
286–300. http://doi.org/10.1080/01626620.2013.827600 

Gunter, K. B., Abi Nader, P., & John, D. H. (2015). Physical activity levels and obesity 
status of Oregon rural elementary school children. Preventive Medicine Reports, 
2, 478–482. http://doi.org/10.1016/j.pmedr.2015.04.014 

Institute of Medicine (U.S.), & Glickman, D. (Eds.). (2012). Accelerating progress in 
obesity prevention: Solving the weight of the nation. Washington, DC: National 
Academies Press. 

Johnson III, J. A., & Johnson, A. M. (2015). Urban-rural differences in childhood and 
adolescent obesity in the United States: A systematic review and meta-analysis. 
Childhood Obesity, 11(3), 233d Obe 

Kang, M., & Brinthaupt, T. M. (2009). Effects of group and individual-based step goals 
on children’s physical activity levels in school. Pediatric Exercise Science, 21(2), 
148–158. 

Langille, J.-L. D., & Rodgers, W. M. (2010). Exploring the influence of a social 
ecological model on school-based physical activity. Health Education & 
Behavior, 37(6), 879–894. http://doi.org/10.1177/1090198110367877 

Martin, R., & Murtagh, E. M. (2015). An intervention to improve the physical activity 
levels of children: Design and rationale of the “active classrooms” cluster 
randomised controlled trial. Contemporary Clinical Trials, 41, 180–191. 
http://doi.org/10.1016/j.cct.2015.01.019 



 
 

	

72 

Mâsse, L. C., McKay, H., Valente, M., Brant, R., & Naylor, P.-J. (2012). Physical 
activity implementation in schools. American Journal of Preventive Medicine, 
43(4), 369–377. http://doi.org/10.1016/j.amepre.2012.06.010 

Moore, J. B., Brinkley, J., Crawford, T. W., Evenson, K. R., & Brownson, R. C. (2013). 
Association of the built environment with physical activity and adiposity in rural 
and urban youth. Preventive Medicine, 56(2), 145–148. 
http://doi.org/10.1016/j.ypmed.2012.11.019 

Mukaka, M. (2012). A guide to appropriate use of Correlation coefficient in medical 
research. Malawi Medical Journal : The Journal of Medical Association of 
Malawi, 24(3), 69–71. 

National Physical Activity Plan. (2010). The U.S. national physical activity plan. 
Retrieved February 15, 2016, from http://www.physicalactivityplan.org/index.php 

Naylor, P.-J., Macdonald, H. M., Zebedee, J. A., Reed, K. E., & McKay, H. A. (2006). 
Lessons learned from action schools! BC—An “active school” model to promote 
physical activity in elementary schools. Journal of Science and Medicine in Sport, 
9(5), 413–423. http://doi.org/10.1016/j.jsams.2006.06.013 

Naylor, P.-J., Nettlefold, L., Race, D., Hoy, C., Ashe, M. C., Wharf Higgins, J., & 
McKay, H. A. (2015). Implementation of school based physical activity 
interventions: A systematic review. Preventive Medicine, 72, 95–115. 
http://doi.org/10.1016/j.ypmed.2014.12.034 

Norris, E., Shelton, N., Dunsmuir, S., Duke-Williams, O., & Stamatakis, E. (2015). 
Physically active lessons as physical activity and educational interventions: A 
systematic review of methods and results. Preventive Medicine, 72, 116–125. 
http://doi.org/10.1016/j.ypmed.2014.12.027 

Parks, M., Solmon, M., & Lee, A. (2007). Understanding classroom teachers’ perceptions 
of integrating physical activity: A collective efficacy perspective. Journal of 
Research in Childhood Education, 21(3), 316–328. 
http://doi.org/10.1080/02568540709594597 

Riley, N., Lubans, D. R., Morgan, P. J., & Young, M. (2015). Outcomes and process 
evaluation of a programme integrating physical activity into the primary school 
mathematics curriculum: The EASY minds pilot randomised controlled trial. 
Journal of Science and Medicine in Sport, 18(6), 656–661. 
http://doi.org/10.1016/j.jsams.2014.09.005 

Savina, E., Garrity, K., Kenny, P., & Doerr, C. (2016). The benefits of movement for 
youth: A whole child approach. Contemporary School Psychology, 1–11. 
http://doi.org/10.1007/s40688-016-0084-z 

Shriver, L. H., Harrist, A. W., Hubbs-Tait, L., Topham, G., Page, M., & Barrett, A. 
(2011). Weight status, physical activity, and fitness among third-grade rural 
children. Journal of School Health, 81(9), 536–544. 

Troiano, R. P., Berrigan, D., Dodd, K. W., Masse, L. C., Tilert, T., McDowell, M., & 
others. (2008). Physical activity in the United States measured by accelerometer. 
Medicine and Science in Sports and Exercise, 40(1), 181. 

U.S. Department of Health and Human Services. (2008). Physical activity guidelines for 
Americans. Retrieved from http://www.health.gov/paguidelines/pdf/paguide.pdf 



 
 

	

73 

Vazou, S., & Skrade, M. (2014). Teachers’ reflections from integrating physical activity 
in the academic classroom. Research Quarterly Exercise & Sport, 85, 38. 

Vazou, S., & Vlachopoulos, S. P. (2014). Motivation and intention to integrate physical 
activity into daily school life the JAM world record event. Health Promotion 
Practice, 1524839914541278. http://doi.org/10.1177/1524839914541278 

Webster, C., Buchan, H., Perreault, M., Doan, R., Doutis, P., & Weaver, R. (2015). An 
exploratory study of elementary classroom teachers’ physical activity promotion 
from a social learning perspective. Journal of Teaching in Physical Education, 
34(3), 474–495. http://doi.org/10.1123/jtpe.2014-0075 

Webster, C., Caputi, P., Perreault, M., Doan, R., Doutis, P., & Weaver, R. (2013). 
Elementary classroom teachers’ adoption of physical activity promotion in the 
context of a statewide policy: An innovation diffusion and socio-ecologic 
perspective. Journal of Teaching in Physical Education, 32(4), 419–440. 

Webster, C., Russ, L., Vazou, S., Goh, T. L., & Erwin, H. (2015). Integrating movement 
in academic classrooms: Understanding, applying and advancing the knowledge 
base: Integrating movement in academic classrooms. Obesity Reviews, 16(8), 
691–701. http://doi.org/10.1111/obr.12285 

 



 
 

	

74 

Table 1 Standardized Physical Activity Averages by Sex, Grade, and Intervention 
Condition 

Variables Steps/Day (SD) Total Activity/Day M 

(SD) 

MVPA/Day 

M (SD) 

Overall (n=1247) 4767 (1386) 47.4 (13.6) 17.1 (6.2) 

Child Sex    

Boys (n=640) 5206 (1485)* 51.6 (14.7)* 18.2 (6.5)* 

Girls (n=607) 4305 (1100)* 42.9 (10.8)* 15.9 (5.5)* 

1 (n=200) 4510 (1178)23 44.7 (11.6)234 17.1 (5.1)256 

2 (n=221) 
5308 (1462)156 51.8 (14.2)15 20.7 (6.7)13456 

3 (n=232) 
4978 (1250)15 49.0 (12.3)15 18.8 (5.3)2456 

4 (n=251) 
4911 (1556)5 49.0 (15.7)15 16.8 (6.2)2356 

5 (n=260) 4215 (1220)2346 42.3 (12.0)2346 13.9 (5.1)1234 

6 (n=83)    4659 (1225)25 

48.5 (12.5)5 12.9 (4.9)1234 

Intervention (n=684) 4922 (1456)* 48.5 (14.2)* 17.9 (6.8)* 

Control (n=563) 4579 (1273)* 46.0 (12.8)* 16.1 (5.1)* 

Notes. * denotes statistically significant differences for PA outcomes by child sex and 
condition. Grade level statistical significance was denoted with numbered superscripts. 
The superscripts indicate the grade level that significantly differed from the grade level 
that received the superscripts. Tukey’s honest significant difference test was used to 
adjust for multiple comparisons.
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Table 2 Physical Activity Opportunities Total Time in Minutes by Sex, Grade, and 
Intervention Condition 

Variables PE/Day (SD) Recess/Day (SD) CBPA/ Day (SD) 

Overall (n=1247) 12 (7.5) 32 (4.1) 3 (6.1) 

Child Sex    

Boys (n=640) 12.3 (7.5) 32.5 (4.1) 3.5 (6) 

Girls (n=607) 11.8 (7.5) 32.5 (4.1) 3.4 (6.1) 

Grade level    

1 (n=200) 12.4 (7.1)6 32.8 (5.2)6 1.5 (2.4)1234 

2 (n=221) 11.6 (7.1)6 32.3 (3.4)6 4.5 (4.5)1356 

3 (n=232) 10.9 (7.9)6 32.5 (4.9)6 6.7 (9.6)12456 

4 (n=251) 11.4 (6.7)6 33.3 (3.1)56 4.1 (5.9)1356 

5 (n=260) 12.0 (7.3)6 32.0 (3.9)4 1.8 (4.1)2346 

6 (n=83) 18.4 (8.3)12345 31.0 (2.1)1234 0.02345 

Condition    

Intervention (n=684) 12.8 (9.1)* 34.0 (4.1)* 3.4 (7.2) 

Control (n=563) 11.2 (4.9)* 30.6 (3.2)* 3.5 (4.2) 

Notes. * denotes statistically significant differences for PA opportunities by child sex and 
condition. Grade level statistical significance was denoted with numbered superscripts. 
The superscripts indicate the grade level that significantly differed from the grade level 
that received the superscripts. Tukey’s honest significant difference test was used to 
adjust for multiple comparisons.
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Table 3 Summary of Linear Regression Analysis for Variables Associated with 
Children's MVPA Levels 

Variable 

 Model 1 (n=1248)  Model 2 (n=1247) 

B SE B ß B SE B ß 

PA Values 1.03** 0.34 0.08** 1.33*** 0.33 0.11*** 

Classroom support -0.45 0.28 -0.05 0.14 0.32 0.01 

Academic support -0.69* 0.30 -0.07* -0.99*** 0.30 -.011*** 

Experience -0.03 0.01 -0.05 -0.00 0.01 -0.00 

CBPA time/day 0.14*** 0.03 0.14*** -0.04 0.03 -0.04 

PE time/day 0.12*** 0.02 0.15*** 0.14*** 0.02 0.18*** 

Recess time/day 0.26*** 0.04 0.17*** 0.08 0.05 0.05 

Girls    -2.45*** 0.30 -0.19*** 

# of Students per 

Class (15-20a) 

21-25 

26-30 

31-35 

    

 

2.15*** 

2.8*** 

2.38** 

 

 

0.53 

0.63 

0.92 

 

 

0.17*** 

0.19*** 

0.11** 

* p<0.5, ** p<0.01, *** p<0.001, a reference category for comparison of categorical 
variable 
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(Continued) Table 3 Summary of Linear Regression Analysis for Variables 
Associated with Children’s MVPA Levels 

Variable 

 Model 1 (n=1248)  Model 2 (n=1247) 

B SE B ß B SE B ß 

Grade Level (1a) 

2 

3 

4 

5 

6 

    

 

3.43*** 

2.05*** 

0.04 

-3.55*** 

-4.22*** 

 

 

0.57 

0.62 

0.54 

0.57 

0.77 

 

 

0.20*** 

0.12*** 

0.00 

-0.23*** 

-0.16*** 

Intervention    1.68*** 0.44 0.13*** 

Wear time/day    0.02* 0.01 0.06* 

R2 0.06 

12.49*** 

0.27 

F  25.45*** 

* p<0.5, ** p<0.01, *** p<0.001, a reference category for comparison of categorical 
variables. 
Model 2 was adjusted for: child sex, child grade level, number of children per classroom, 
intervention condition, and pedometer wear time.
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CHAPTER 4. CONCLUSION 

US children who do not meet the PA guidelines are at greater risks for high blood 

pressure, hyperlipidemia, insulin resistance, decreased cardiorespiratory fitness, and 

increased adipose tissue (Andersen et al., 2006). To reduce these risks, using CSPAP 

components are recommended to holistically provide children with PA opportunities at 

school (Erwin et al., 2014). Among CSPAP strategies, CBPA breaks are suggested as a 

cost effective strategy for low resourced schools (Savina et al., 2016). The 

implementation of CBPA breaks is dependent on teacher buy-in to the program and 

teachers’ beliefs and perceptions regarding CBPA breaks (Webster, Russ, et al., 2015).  A 

host of studies identified teacher-level factors that may contribute to teacher use of CBPA 

tools. A large number of these teacher-level factors were derived from qualitative studies 

with fewer than 25 participants. Additionally, none of these studies simultaneously 

evaluated the joint association of all teacher-level factors with teacher’s implementation 

of a CBPA tool. Furthermore, previous research lacked investigations that assessed the 

association of teacher-level factors with children’s PA levels. A better understanding of 

the relationships between teacher-level factors and teachers’ implementation of CBPA 

breaks, and the associations of those teacher-level factors with children’s PA levels helps 

identify the areas where supports are needed to ensure the sustainability and effectiveness 

of promoting PA through CBPA breaks. 

In an effort to increase the knowledge base in this literature, we conducted two 

CBPA studies with different aims. Our first study aimed at evaluating the association of 

teacher-level factors with teachers’ self-reported use of the BEPA-Toolkit, a CBPA 

resource. Our second study aimed at examining the relationship of teacher-level factors 
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with children’s objectively measured PA levels. Both studies yielded important research 

contributions. 

In the first study, we were able to associate the following teacher-level factors 

with teachers’ self-reported use of the BEPA-Toolkit: 1) BEPA-Toolkit access, 2) BEPA-

Toolkit training, 3) implementation self-efficacy, 4) environmental support (i.e. 

classroom space), 5) academic support (i.e. academic constraints and school schedule), 6) 

value placed for PA, and 7) years of teaching experience. Among these teacher-level 

factors, our results showed that providing teacher trainings and higher teacher 

implementation self-efficacy were associated with greater odds of using the BEPA-

Toolkit. Additionally, in our first study, we found that teachers who expressed less 

concern with academic support were less likely to implement the BEPA-Toolkit. This 

surprising negative association may have been indirectly explained with teachers 

receiving or not training to implement the BEPA-Toolkit. A further look into the data 

showed that ~40% of teachers who reported no concern with academic constraints or 

school schedule received BEPA-Toolkit training. On the other hand, among teachers who 

conveyed the most concern with academic constraints and school schedule, 52.9% 

received BEPA-Toolkit training. Perhaps low concern in this context reflects a lack of 

investment in prioritizing children’s PA.  And perhaps fewer teachers reporting low 

concern were trained because they did not prioritize such training. While we cannot claim 

to understand the influence of these complex results, we do know that teacher-training 

impacts children’s PA levels.  As such it is possible the difference in training proportions 

between high versus low concern with academic constraints may have contributed to the 

lower odds of teachers using the BEPA-Toolkit despite reporting no concern with 
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academic constraints and school schedule. All other teacher-level factors had non-

statistically significant associations with BEPA-Toolkit implementation. 

The results of the first study highlight the importance of providing teachers with 

training that promotes their self-efficacy to implement CBPA breaks as one possible 

method to increase CBPA implementation. In future studies, it will also be important to 

determine if the associations seen in this study remain similar in a larger sample. 

Furthermore, future studies may be improved if researchers investigate teacher-level 

factors that we were unable to use in our analysis. We were unable to associate 

administrative support and management of children’s behavior with CBPA 

implementation. In addition, using different study designs to evaluate causal pathways 

will be important in providing information on which variables induce CBPA 

implementation. 

In our second study, we sought to assess the association of teacher level factors 

with children’s PA levels. Since the US PA guidelines recommend that children 

participate in 60 minutes of MVPA per day, we conducted the analysis using average 

MVPA time as our outcome variable. Teacher-level factors that we evaluated were: 

environmental support (i.e. classroom space), academic support (i.e. academic constraints 

and school schedule), value placed for PA, and years of teaching experience. In addition, 

we included average time variables for each PA opportunity that was provided to children 

(PE, Recess, CBPA). Of all these variables, teachers who reported valuing PA at very 

important levels had children who accrued significantly more moderate PA per day. On 

the other hand, teachers who expressed low concern with academic constraints and 

schedule had children who accumulated fewer minutes of MVPA per day. 
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The association of teachers’ value for PA with children’s moderate PA levels 

suggests that teachers who value PA may indeed be more inclined to provide PA 

opportunities for their students. Within our restricted study design, we couldn’t 

investigate if teacher-level factors had a causal association with children’s PA levels, 

therefore future research would benefit from using study designs that permit causal 

evaluations (e.g. quasi-experimental design). In our data, teachers who reported highest 

concern with academics and school schedule had students who accumulated more 

MVPA. The literature suggests that teachers may be motivated to provide PA 

opportunities despite experiencing challenges because they valued the health of their 

students (Naylor et al., 2015). This may explain the negative relationship that we saw 

with teachers who had low concern with academics and schedule, and children’s PA 

levels. 

The results from the second study are limited. Unfortunately, we were unable to 

use all relevant teacher-level factors that may have been associated with children’s PA 

levels in our regression model. Based on our first study, we expected that self-efficacious 

teachers would use the BEPA-Toolkit during the 4-days of PA monitoring. In addition, 

we anticipated that training and type of teacher access to the BEPA-Toolkit would have 

contributed to more teachers using the BEPA-Toolkit. We had envisioned that associating 

BEPA-Toolkit training and access, and self-efficacy would have a positive relationship 

with children’s PA levels. But as we reported in our second study, only five teachers used 

the BEPA-Toolkit during the week of data collection. This result is close to what we 

found in our first study when 8.5% (n = 7) of teachers reported using the BEPA-Toolkit 

on a weekly basis. Combined, these two results highlight the need to conduct 



 
 

	

82 

investigations that assess teacher-level factors that influence the frequency of CBPA 

implementation. After all, it may be that barriers to CBPA implementation prevent 

teachers from using CBPA breaks on a daily basis. 

That said – it is possible that the BEPA-Toolkit did not meet teachers’ needs. In 

our second study we found that 25 teachers used other methods than the BEPA-Toolkit as 

CBPA tools during our data collection period. This suggests we need to examine the 

BEPA-Toolkit in comparison to other tools and to find out what components of CBPA 

tools make them most useful to teachers. First and foremost, the research community 

needs to understand: 1) What are the characteristics of CBPA tools that teachers willingly 

choose to implement? and 2) What is the evidence-base associated with those tools? In 

addition, we need to learn the factors that teachers use to make their choices. We also 

need to understand how and if teachers pursue training for these tools to learn the most 

effective training strategies. A clearer understanding of all these factors will contribute to 

teacher’s success in implementing the tools that they choose.  

To summarize, we identified participation in CBPA training and higher 

implementation self-efficacy as teacher-level factors that are associated with higher odds 

of using a CBPA tool. In addition, we found that teachers who highly valued PA had 

children who accumulated more PA per day. Furthermore, low levels of concern 

regarding academics and school schedule were associated with lower odds of CBPA use, 

and fewer minutes of accumulation of child PA. Given our results, it is evident that future 

attempts to promote CBPA use depends on many factors. In addition, even if factors are 

addressed within research settings, researchers should not expect results to be similar 

when put into practice. More work is needed to better understand how teacher-level 



 
 

	

83 

factors influence CBPA implementation, and how those factors interact with children’s 

PA levels. 
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APPENDIX A NPAP Educational Sector Strategies 

STRATEGY 1 
Provide access to and opportunities for high-quality, comprehensive physical 
activity programs, anchored by physical education, in Pre-kindergarten through 
grade 12 educational settings. Ensure that the programs are physically active, 
inclusive, safe, and developmentally and culturally appropriate. 

STRATEGY 2 
Develop and implement state and school district policies requiring school 
accountability for the quality and quantity of physical education and physical 
activity programs. 

STRATEGY 3 
Develop partnerships with other sectors for the purpose of linking youth with 
physical activity opportunities in schools and communities. 

STRATEGY 4 
Ensure that early childhood education settings for children ages 0 to 5 years 
promote and facilitate physical activity. 

STRATEGY 5 
Provide access to and opportunities for physical activity before and after school. 

STRATEGY 6 
Encourage post-secondary institutions to provide access to physical activity 
opportunities, including physical activity courses, robust club and intramural 
programs, and adequate physical activity and recreation facilities. 

STRATEGY 7 
Encourage post-secondary institutions to incorporate population-focused physical 
activity promotion training in a range of disciplinary degree and certificate 
programs.(National Physical Activity Plan, 2010)
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APPENDIX  B Pedometer Data Collection Repacking to Do-List 

Before repacking pedometers please look for the following items: 

1. Teacher Classroom Tracking Sheet 

a. Confirm that the teacher wrote corresponding times for putting on and taking 

off pedometer belts. 

b. Confirm that the teacher checked the box besides the names of children that 

were absent. If there are any absents please write pedometer ids on the 

“Pedometer Tracking Sheet”. 

c. Look for any notes the teachers may have left and make sure we can 

understand them. 

2. Look for the Teacher Daily Schedule form 

a. Look at the form and make sure the teacher confirmed the schedule (by 

checking the boxes next to each session). 

3. Look for the BEPA-Toolkit Daily Use form 

a. Confirm that the teacher filled in the form. If they say they didn’t use the 

BEPA-Toolkit don’t worry about looking for any other information. On the 

other hand if they say they used it confirm that they tells us what time they 

used it, for how many minutes and which activity they used. 

4. Look inside the pedometer box 

a. Confirm that the pedometers that are left inside the box are either listed as 

absents on the teacher form sheet or not assigned to any student in the 

classroom, If there are any absents please write pedometer ids on the 

“Pedometer Tracking Sheet”. 

b. If you find pedometers in the box that are not listed on the sheet as absents. 

Open the pedometer check the data if there is very low activity on it 

(compared to other pedometers), it means that the pedometer was not worn 

and that probably the child was absent. Make sure you add the absent 

information to the teacher form, and please list the absents’ pedometer ids on 

the “Pedometer Tracking Sheet”. This one is a little tough to judge and 

confirm, run your case by Patrick and he will help you decide what to do. 

5. Seek Clarification from teachers 
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a. If there are any clarifications that needs to occur about any of the previous 

items please do your best to follow up with teachers on the same day and get 

those clarifications. 

Pedometer Repacking 

Pedometer IDs 

Each pedometer has a unique identifier they either start with “P.###” or “S.###”. These 

pedometer IDs are also connected to a specific spot on each box. 

Steps for repacking pedometers 

1. Confirm that the pedometer is well attached to the belt. Re-do the wrapping if 

necessary, please use the Hicks_Klein_AbiNader method. The buckles of the belt 

must face the front of the person and the pedometer must be placed on the right 

side hip. The opening of the pedometer must face upwards. 

2. Open the pedometer and look at the data for steps. 

a. If it’s day one anything below 500 and anything above 15000 should be 

noted as an outlier on the “Pedometer Outlier Sheet”.. 

b. If it’s day two and you are looking at a pedometer that is being 

downloaded at the end of day 4, anything below 1000 and anything above 

30000 steps should be noted as an outlier on the “Pedometer Outlier 

Sheet”.. 

c. If it’s day three and you are looking at a pedometer that is being 

downloaded at the end of day 4, anything below 1500 and anything above 

45000 steps should be noted as an outlier on the “Pedometer Outlier 

Sheet”. 

3. Check MVPA setting for steps per minutes 

a. After you look at steps scroll using the “mode” button until you reach the 

screen for MVPA. Push the “set” button to confirm that the threshold for 

MVPA is still set at 120. Sometimes children mess up the settings of the 

pedometers if the number is not exactly 120 we may be underestimating 

or overestimating MVPA. Which will bias our results. BEFORE YOU 

CHANGE the setting back to 120, stop and write in the data of the 
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pedometer in the appropriate location on the “Pedometer Wrong 

MVPA Setting Sheet”. 

b. After you write the data change the setting back to 120 for MVPA. Reset 

the pedometer and repack it. 

4. If the pedometer made it through all the previous steps 

a. Check if the pedometer is one of the 10 children that were randomly 

chosen for daily data recording. If they belong to that group please write in 

their data and reset pedometer before repacking. If that child was absent 

for the day make sure you write child absent on the form and still reset 

pedometer before repacking. If it was an outlier or wrong setting also 

make that clarification. Write Data or clarifications on the “Pedometer 

Tracking Sheet”. 

b. If you are completing one of the boxes that need to be downloaded daily 

and that is connected to accelerometers. Please make sure you write all the 

data for each of the pedometers while confirming that nothing on the 

accelerometers was damaged or removed. Than reset the pedometers and 

repack them. The repacking will have to be done using two boxes. Write 

Data on the “Pedometer Tracking Sheet”. 

5. After you completely repack the box, remove the transportation pedometer and 

write data collected on that pedometer in the appropriate spot of the “Pedometer 

Tracking Sheet”. 

6. Answer all the questions on the “Pedometer Tracking Sheet”. 

a. Your accurate and clear answers will tremendously assist with data 

management, data cleaning, data checking, and will help us include in the 

analysis the best possible information. 

b. Make sure you Initial the Form that way we can follow up with you if we 

have any questions related to what you wrote on the forms. 

7. Combine all the paper work related to the box and classroom and send it to have a 

new “Teacher Classroom Tracking Sheet” created for it. 

8. After the new “Teacher Classroom Tracking Sheet” is created take back each box 

to the appropriate classroom with all the appropriate forms. The list of forms is: 
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“Teacher Classroom Tracking Sheet, Teacher Daily Schedule Form, and BEPA-

Toolkit Daily Use Form”.
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APPENDIX C Pedometer Outlier Sheet 

Confirming Outlier Status 
1. If it’s day one anything below 500 and anything above 15000 should be noted as 

an outlier. 

2. If it’s day two and you are looking at a pedometer that is being downloaded at the 

end of day 4, anything below 1000 and anything above 30000 steps should be 

noted as an outlier. 

3. If it’s day three and you are looking at a pedometer that is being downloaded at 

the end of day 4, anything below 1500 and anything above 45000 steps should be 

noted as an outlier. 
!

Data$
Collection$
Date$&$
Day$#$

Teacher$
ID$ Grade$

Outlier$
Pedometer$

ID$

Step$
Count$

Activity$
Time$

Moderate$
Time$

! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
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APPENDIX D Pedometer Tracking Form 

Data Collection Day (Please Circle): 1 2 3 4 

Date:  / /   

School:     

Teacher Last Name:     Teacher_ID:   Grade:  

  

Are there any absent children today? (Circle: Yes/ No): if yes list the pedometer ids of 

these children below. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

_________________________________ 

Are there any missing pedometers? (Circle: Yes or No): if yes please list the ids of the 

missing pedometers below. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

_________________________________ 

Are there any broken pedometers today? (Circle: Yes or No): If yes please list the ids of 

those pedometers below, replace the pedometers, reset and repack in box. 

________________________________________________________________________

________________________________________________________________________

______________________ 

Are there any pedometers with dead batteries today? (Circle: Yes or No): If yes please 

list the ids of those pedometers below, replace the batteries, reset, change MVPA setting 

back to 120 and repack in box. 

________________________________________________________________________

________________________________________________________________________

______________________ 
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Were there any pedometers that were returned today? (Circle: Yes or No): if yes please 

list the ids of those pedometers below. Please consult with Patrick about what to do with 

returned pedometers. We may still be able to use future data collected with them. 

________________________________________________________________________

________________________________________________________________________

______________________ 

Are there any outliers today? (Circle: Yes or No): if yes please fill in the outlier sheet 

with the appropriate information. Before repacking pedometer make sure you reset it. 

 

Are there any pedometers with wrong MVPA settings today? (Circle: Yes or No): if yes 

please fill in the pedometer wrong MVPA sheet with the appropriate information. Before 

you repack pedometer change the setting to 120 and reset it. 

Please&list&all&the&Information&Collected&on&Transportation&Pedometer&

Step%Count% %

Activity%Time%% %

Moderate%Time% %

%
Below&are&the&Children&that&were&randomly&selected&for&daily&data&entry.&Please&
write&all&the&necessary&information.&
Child&Pedometer&ID&&&Name& Step&Count& Activity&Time& Moderate&Time&

! ! ! !

! ! ! !

! ! ! !

! ! ! !

! ! ! !

! ! ! !

!
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APPENDIX E Pedometer Wrong MVPA Setting Sheet 

1. Write in all the below information before you change the pedometer settings. 

2. Make sure you also write the wrong setting of the pedometer we can statistically 

adjust for that change. 

3. After you write down all the data fix back the setting of MVPA to 120 steps per 

minute. 

4. Reset the pedometer and repack it. 
!

Data$
Collection$
Date$&$
Day$#$

Teacher$

ID$
Grade$ Pedometer$

ID$
MVPA$
Setting$

Step$
Count$

Activity$
Time$

Moderate$
Time$

! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
! ! ! ! ! ! ! !
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APPENDIX F BEPA-Toolkit Teacher Reporting Template 
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APPENDIX G Template Classroom Roster 

Teacher:        Grade: Date: 

School

Absent Last Name First Name Pedometer ID Notes 
P.001
P.002
P.003
P.004
P.005
P.006
P.007
P.008
P.009
P.010
P.011
P.012
P.013
P.014
P.015
P.016
P.017
P.018
P.019
P.020
P.021
P.022
P.023
P.024
P.025
P.026
P.027
P.028
P.029

PLEASE DO NOT USE THIS PEDOMETER P.030

Mark an X for all students who are ABSENT.  

Let us know of important things such as late 
arrival, early leave, belt/pedometer removal, 
or any other problems you may encounter. 

Time all belts were put on                 :                 AM   /   PM 
Time all belts were taken off             :                 AM   /   PM 

TOTAL STUDENTS HERE TODAY = __________ 
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APPENDIX H Classroom Schedule Letter 

GROW Healthy Kids and Communities 
Fall Physical Activity Assessment  
Classroom Schedules 
 
Dear [Teacher Name], 
Thank you for all your help with the GROW Healthy Kids and Communities height, 
weight, and physical activity assessments. Your generous support has made our project 
possible. This fall we will once again be conducting physical activity assessments at your 
school. Unlike previous years, we will not be measuring students’ height and weight. To 
best prepare for the coming fall physical activity assessments, we need each teacher’s 
classroom-specific schedule to help us understand how often students have physical 
activity opportunities each day (e.g. recess, PE, etc.). This information will help us better 
relate the physical activity data we collect to students’ activities during the school day. 
We would like to request a copy of your weekly classroom schedule with the following 
important details:  

1. Your name and the grade level you teach 
2. Start and end time of each subject session (e.g., 8:10 am to 9:20 am) 
3. Subject taught in each session (e.g., Reading, Math, or Science) 
4. Any time your students have opportunities to engage in physical activity (e.g., PE 

or recess) 
5. Any additional time when you REGULARLY provide time for students to be 

active (e.g. classroom activity breaks)  

 
This information will help us better understand our physical activity data and provide 
your school with suggested strategies and recommended supports to keep kids active 
during school.  
The attached document shows a sample week’s schedule that includes all the information 
we need.  You may use this, or provide this information to us in a form that you already 
have ready to go if that is easier. You could fill in the blank document (or provide a copy 
of your own) and send it to us by email. The attached blank Word document is named 
“template_classroom_schedule”. If you choose to use our template, please rename your 
version by replacing “template” with your last name (ie “Smith_classroom_schedule”). If 
session times differ from one day to the next, please include that information.  
We hope you are able to provide us with a copy of your classroom schedule by 
__________________________ so we can best prepare for the upcoming physical 
activity assessment. 
We appreciate all your efforts and support in this process! 
Sincerely, 
The GROW Team 
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!

!

First!and!Last!name:! ! ! ! ! ! Grade!Level!Taught:! ! !

School:! ! ! ! ! ! ! ! ! ! !

Time! Monday! Tuesday! Wednesday! Thursday! Friday!

8:00=!8:50! Reading! Reading! Reading! Reading! Reading!

8:50=9:40! Geography!! Enrichment! Geography!! Enrichment! Geography!!

9:40=10:30! Science! Reading! Science! Reading! Science!

10:30=11:00! Recess! Recess! Recess! Recess! Recess!

11:00=12:00! Math!

!

Geography! Math! Geography! Math!

10=minutes!of!

“active!math”!

12:00=12:30! Lunch! Lunch! Lunch! Lunch! Lunch!

12:30=1:00! Writing! Science! Writing! Science! Writing!

1:00=1:30! Music! Math! Music! Math! Music!

1:30=2:00! Enrichment! Math! Enrichment! Math! Enrichment!

2:00=2:20! Recess! Recess! Recess! Recess! Recess!

2:20=3:10! Math! Writing! Math! Writing! Math!

3:10=3:20! Clean!up! Clean!up! Clean!up! Clean!up! Clean!up!

3:20! End!of!

school!day!

End!of!

school!day!

End!of!school!

day!

End!of!

school!day!

End!of!school!

day!

!
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APPENDIX I Template Classroom Schedule Fall$2015$Classroom$Schedule$
$
$

First$and$Last$name:$ $ $ $ $ $ Grade$Level$Taught:$ $ $ $
School:$ $ $ $ $ $ $ $
$ $ $ $

Time$ Monday$ Tuesday$ Wednesday$ Thursday$ Friday$
$ ! ! ! ! !

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$ $ $ $ $ $

$
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APPENDIX J Opt-Out School Form 

 
Parent Notification of Health Screening 

This fall, our school will be conducting well-child screenings for all students in grades 1-
6 during the school day.   The OSU Extension Service’s GROW Healthy Kids & 
Communities program will work with school personnel to measure the amount of activity 
children do during their regular school activities using pedometers.  
The data collected will be used to help us learn about our school’s health.  The 
information will also help researchers understand the effectiveness of the GROW Healthy 
Kids & Communities program.  The data used will be de-identified. This means your 
child will not be identifiable in any report.  For example, a report might read “75% of 
children were meeting or exceeding the recommended amount of daily physical activity.”  
Only sign and return this form if you would prefer NOT to have your child to 
participate in the health screening OR if you would prefer that your child’s data NOT be 
used in reports. 
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APPENDIX K BEPA-Toolkit Example Activity Card 
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APPENDIX L Classroom Pedometer Guide 
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APPENDIX  M BEPA-Toolkit Survey 
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