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Abstract 

The Ontario Ministry of Education (OMOE) implemented the Daily Physical Activity (DPA) 

policy (OMOE, 2005), which mandates that children receive 20 minutes of sustained 

moderate to vigorous physical activity (PA) during instructional time daily.  The purpose of 

this thesis was to describe how and to what extent the DPA policy is being implemented, and 

to generate strategic recommendations to optimize its delivery across Ontario.  Two separate 

studies surveyed teachers (n = 66; Study 1) and parents (n = 172; Study 2) to characterize 

DPA implementation strategies and fidelity, and to identify associated facilitators, correlates, 

and barriers.  Results indicate that the directives of the DPA policy are not being satisfied by 

teachers and are not being communicated to parents.  Study 3 reviewed the internal and 

external validity of published PA interventions in children to identify effective strategies for 

PA behaviour change.  Together, findings from the three studies identified modifiable 

predictors of DPA delivery and family-based support, and informed future research and 

recommendations.   
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Chapter 1: Introduction  

Regular physical activity (PA) is associated with numerous health benefits in school-

age children (Janssen & LeBlanc, 2010; Poitras et al., 2016).  The benefits of regular PA to 

overall health contribute to physical, mental, intellectual, social, and financial outcomes, 

which together build and strengthen the framework of general well-being (Bailey, Hillman, 

Arent, & Petitpas, 2013).  Research suggests that strengthening these connections, especially 

in childhood, can foster healthy human development and equip individuals and communities 

with sustainable health promotion and disease prevention practices (Boreham & Riddoch, 

2001; Kelder, Perry, Klepp, & Lytle, 1994).   

In January 2011, Canadian Physical Activity Guidelines were released by the 

Canadian Society for Exercise Physiology (CSEP) and endorsed by the Public Health 

Agency of Canada (PHAC).  These guidelines, which are harmonized with the United States 

and World Health Organization (WHO) guidelines (Physical Activity Guidelines Advisory 

Committee, 2008; WHO, 2010), were re-confirmed in June 2016, and recommend that for 

optimal health, children (age 5 to 11) and youth (age 12 to 17) should get at least 60 minutes 

of moderate- to vigorous-intensity physical activity (MVPA) daily (Tremblay et al., 2011, 

2016).  The scientific evidence base informing these guidelines shows a clear dose-response 

relationship between the volume of MVPA and increased health benefits, with most of the 

benefits occurring within the initial 60 minutes of MVPA (Janssen & LeBlanc, 2010).  

ParticipACTION, 2016; 

Statistics Canada, 2015
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Schools offer a central location for the implementation of health promotion strategies 

since they are where youngsters spend a significant amount of their waking time, and where 

the full socioeconomic spectrum of the population can be reached (Fox, Cooper, & 

McKenna, 2004; Konu & Rimpelä, 2002; Pate et al., 2006; Speigel & Foulk, 2006).  Survey 

data collected by the Canadian Education Statistics Council (2014) indicate that Canadian 

youth spend an average of 8, 282 cumulative hours in formal classroom settings between the 

ages of 6 and 14 years, which provides an extended window of opportunity to promote PA 

for all children, regardless of their life circumstances (Naylor & McKay, 2008).  School-

based PA initiatives provide the opportunity for students to obtain the knowledge and skills 

needed to establish and maintain physically active lifestyles ( Lee, 

Burgeson, Fulton, & Spain, 2007).  

Making daily PA a priority in the school setting requires strong leadership from the 

principal, and ongoing input from teachers, students, parents, and community partners (e.g., 

public health, parks and recreation) (Ontario Ministry of Education [OMOE], 2006a, 2006b).  

Together, these multiple levels of influence can affect the success of school-based health 

promotion strategies (Baranowski & Stables, 2000; Saunders, Evans, & Joshi, 2005).  

Accordingly, the studies in this dissertation, while distinct in their design, 

 posits that the most 

effective approach to promoting positive health behaviours in students is a combination of 

efforts at individual, interpersonal, and environmental levels of influence (Booth et al., 2001; 

McLeroy, Bibeau, Steckler, & Glanz, 1988; Spence & Lee, 2003; Welk, 1999; Wetter et al., 
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2001).  In this dissertation, school-based policy implementation by teachers and parental 

engagement are surveyed (Studies 1 & 2), and interventions aimed at increasing children’s 

PA behaviour are systematically reviewed (Study 3), thereby incorporating consideration of 

the proximal and distal levels of influence on children’s school-based PA; specifically, those 

operating at the proximal individual and interpersonal levels, as well as the increasingly 

distal institutional, community, and policy levels (McLeroy et al., 1988).  

aily Physical Activity (DPA) policy in October 2005, and included it 

in Ontario’s Health and Physical Education (HPE) curriculum beginning in 2010 (OMOE, 

2005a, 2010, 2015).  The DPA policy mandates that during instructional time each school 

day, all students in Grades 1 through 8 participate in a minimum of 20 minutes of sustained 

MVPA, which “may include walking, active games, dance, aquatics, sports, and fitness and 

recreational activities” (OMOE, 2005a, Requirement section, para. 2).  

 the 

OMOE 

 days when there 

are no scheduled HPE classes, or when the HPE classes do not involve PA,

“integrating PA into other curriculum areas” (OMOE, 

2005a, Implementation section, para. 1) or “dedicating time for DPA as a separate activity,” 

either via teacher-led or school-wide initiatives (OMOE, 2006, p. 19), and provide 

corresponding sample resources for its delivery (e.g., timetables, grade-specific activity 

ideas) (OMOE, 2005b, 2005c, 2005d, 2006).  
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Similar to the other provincial PA policies, Ontario’s DPA policy includes a short 

section on reporting and accountability, which requires school boards to monitor the 

implementation of DPA, and states that “school boards and principals should also take 

appropriate action to ensure that parents are kept informed of their children’s participation in 

activities” (OMOE, 2005a, Reporting and Accountability section, para. 1).  However, only 

British Columbia’s policy mandates that report cards include a statement indicating whether 

or not students are meeting the prescribed learning outcomes of DPA (British Columbia 

Ministry of Education, 2009, 2011), which adds a measure of accountability. Ontario’s DPA 

policy differs from those of the other four provinces largely with respect to the duration (20 

versus 30 minutes) and delivery (requirements must be met during instructional time) of the 

PA.  Further, Ontario’s policy is the only one that specifies sustained MVPA, although the 

memorandum allows for initial implementation of DPA to occur in several short sessions 

(i.e., a minimum of 10 minutes each) (OMOE, 2005a).   

While Ontario’s HPE directives and DPA mandate are directly associated with health 

promotion, policies are not necessarily reflected in practice (AHKC, 2014; Sadler, 1985), and 

although schools may be a key vehicle to improve student health, there are many barriers that 

can compromise the implementation of school health and PA directives (Agron, Berends, 

Ellis, & Gonzalez, 2010; Belansky et al., 2009; Curtner-Smith, 1999; Dwyer et al., 2003; 

Dwyer et al., 2007; Kennedy, Cantell, & Dewey 2010; Langille & Rodgers, 2010; 

Lounsbery, Bungum, & Smith, 2007; Morgan & Hansen, 2008; Young et al., 2007).  More 

specifically, research on public policy relating to PA in schools identified competing 

curriculum, facilities, staffing choices, and parent participation as being areas of policy that 

can impact the amount of PA received by students (Gladwin, Church, & Plotnikoff, 2008).  
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ompliance with the DPA policy in Ontario elementary schools has been identified as 

an area requiring evaluation (Ontario Agency for Health Protection and Promotion, and 

Cancer Care Ontario, 2012; Ramanathan, Allison, Faulkner, & Dwyer, 2008), and 

unfortunately, recent research conducted by Public Health Ontario (PHO) suggests that DPA 

is not being implemented uniformly province-wide (PHO, 2015).  Further, published research 

indicates that most studied schools in Southern Ontario are not meeting the DPA 

requirements (Patton, 2012; Stone, Faulkner, Zeglen-Hunt, & Boone, 2012). 

To date, the limited research and evaluations specific to Ontario’s DPA policy have 

focused on teachers (Gilmore & Donahue, 2016; Strampel et al., 2014; Patton, 2012; PHO, 

2015), administrators ( , 2010; PHO, 2015), 

children (Hobin et al., 2010; Stone et al., 2012), and community partners (PHO, 2013), and 

when targeted, has concentrated on Southern regions of the province.  Based on this limited 

literature, implementation of the DPA policy in Ontario does not appear to be meeting the 

mandate in terms of scheduling or intensity.  Although Gilmore and Donahue (2016), Patton 

(2012), and PHO (2015) included evaluations of the reasons for the observed disconnect 

between policy and practice, consideration of teaching strategies and input from parents have 

not been explored.   

The available research on DPA implementation either focuses on 

Southern Ontario specifically, or has formulated recommendations based on provincial 

averages, making .  Schools in Northern 
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regions have the lowest average elementary school sizes (People for Education, 2012) and 

therefore receive less monetary support from the province, as funding is based on enrolment 

(People for Education, 2015).  This discrepancy creates variability in implementation settings 

and warrants representation from all regions, as included in Study 1, when examining 

contextual appropriateness of the DPA policy.  Further, parents
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Chapter 2: Literature Review 

The Cost of Physical Inactivity  

The importance of regular physical activity (PA) can be framed in terms of the 

dangers of its absence for both adults and children.  The WHO (2013) ranks insufficient PA 

as the fourth leading risk factor for mortality, together with tobacco use, unhealthy diet, and 

the harmful use of alcohol, which contributes to four key damaging metabolic/physiological 

changes; namely, raised blood pressure, overweight/obesity, raised blood glucose, and raised 

cholesterol (Bangsbo et al., 2016; Poitras et al., 2016; Tremblay & Willms, 2003; WHO, 

2013).  The crisis of obesity, across age groups, has fueled heightened interest in PA 

promotion, which in turn has given it a prominent role in public health (Fox, 

 2004). 

Evidence supporting the intuitive link between physical inactivity and obesity in 

Canadian youngsters has been documented (Janssen et al., 2005; Kesäniemi, Riddoch, 

Reeder, Blair, & Sorensen, 2010; Tremblay & Willms, 2003).  The prevalence of obese 

young people in Canada (11.7%) (Roberts, Shields, de Groh, Aziz, & Gilbert, 2012) has 

tripled over the past twenty-five years (Shields, 2006), and because of the accelerated rate of 

change, it is generally believed that environmental factors rather than genetic factors explain 

the increase in childhood obesity (Tremblay & Willms, 2003).  Included among these 

proposed factors are children’s increased exposure to calorie-dense foods and beverages, 

increased barriers to healthy behaviours (e.g., lack of biking trails), and sedentary lifestyle 

choices (e.g., video gaming) (Castelli & Hillman, 2012; Gortmaker et al., 2011; Mercer, 

2010).  In Ontario, 27.1% of youth are considered overweight or obese based on self-reported 
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body mass indices (Public Health Ontario [PHO], 2013), and less than half are meeting the 

Canadian PA guidelines (AHKC, 2011). 

The most widespread short-term consequences of childhood obesity are psychosocial 

(Dietz, 1998).  Obesity can create social and emotional adversity for children, with peer 

rejection (Zametkin, Zoon, Klein, & Munson, 2004; Zeller, Reiter-Purtill, & Ramey, 2008; 

Welk & Joens-Matre, 2007) and lower levels of self-esteem (Strauss, 2000; Wang & 

Veugelers, 2008) among the leading concerns.  The long-term impact of child and adolescent 

obesity affects both mental and physical health.  In a systematic review focused on the 

physical long-term impact of child and adolescent obesity, Reilly and Kelly (2011) found a 

relatively large and consistent body of evidence, which reported that overweight and obesity 

in childhood and adolescence were associated with increased risk of both premature mortality 

and physical morbidity in adulthood.  The chronic diseases that are consistently associated 

with both physical inactivity and obesity include coronary artery disease, stroke, 

hypertension, colon cancer, and type 2 diabetes (Katzmarzyk, 2011; Kumanyika et al., 2008).  

Based on the relative risks of these diseases and the prevalence of physical inactivity and 

obesity in Ontario, the economic burden of physical inactivity was estimated to be $3.4 

billion, and the cost associated with obesity was estimated to be $4.5 billion for this province 

(Katzmarzyk, 2011).  Moreover, obesity can lead to significant societal costs by reducing 

labour market productivity through factors such as increased absenteeism (Park, 2009). 

When estimating the importance of a condition or disorder for a society, the burden of 

suffering is usually described along three dimensions: frequency of the condition, morbidity, 

and costs, both in fiscal and human terms (Offord, Kraemer, Kazdin, Jensen, & Harrington, 

1998).  According to these criteria, and as discussed above, physical inactivity and obesity 
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cause a large burden of suffering for society, which offers further support for interventions 

and policy initiatives aimed at increasing PA.  To that end, the Chronic Disease Prevention 

Alliance of Canada (CDPAC) includes regular PA among the health promotion priorities for 

this country, and states that “[i]ncreased physical activity levels can save lives, reduce 

chronic disease, reduce wait times and save health-care dollars” (CDPAC, 2007, p. 6).  

Further, Ontario’s Ministry of Health Promotion identifies children and youth as a priority 

population, and states that the “future economic health of this province depends on the 

academic success and optimal health and well-being” of this population (Ontario Ministry of 

Health Promotion, 2010, p. 8).   
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Taken together, this information suggests that reducing or preventing obesity through 

increased PA among youngsters province-wide will contribute to the overall well-being of 

Ontarians, and lead to multiple sustainable health and economic benefits.  This can be 

optimized by considering regional variances in health behaviour determinants, thus ensuring 

that PA promotion strategies meet local needs.   

Benefits of Regular Physical Activity 

Regular PA is considered a major contributor to overall well-being, with its benefits 

extending well beyond physical health (Bailey, Hillman, Aarent, & Petitpas, 2013; Cavill, 

Biddle, & Sallis, 2001; Warburton, Nicol, & Bredin, 2006).  In addition to greater longevity 

and reduced risks of coronary heart disease, cardiovascular disease, stroke and colon cancer 

(Blair, Cheng, & Holder, 2001), physically active individuals have reported a better quality 

of life, reduced stress, improved sleep, and stronger relationships and social connectedness 

(e.g., Das & Horton, 2012).  Moreover, studies have shown that PA interventions have a 

positive effect on creativity (Tuckman & Hinkle, 1986), classroom behaviour (Jarrett et al., 

1998; Mahar et al., 2006), working memory/executive function (Davis et al., 2011; Kamijo et 

al., 2011; Tomporowski, Davis, Miller, & Naglieri, 2008), and math achievement (Davis et 

al., 2007; Davis et al., 2011) in children.  There is also evidence that exercise may improve 

cognition and academic performance (Sattelmair & Ratey, 2009; Trudeau & Shephard, 

2008).  Correlational studies have shown positive associations between existing fitness levels 

and academic achievement (Eveland-Sayers, Farley, Fuller, Morgan, & Caputo, 2009; 

Castelli, Hillman, Buck, & Erwin, 2007), as well as between existing fitness levels and 

enhanced cognitive function in elementary school children (Hillman, Buck, Themanson, 

Pontifex, & Castelli, 2009; Buck, Hillman, & Castelli, 2008).  A recent expert consensus 



  23 

  

statement concluded that regular PA participation does promote improved scholastic 

performance in children, and that time taken away from academic lessons in favour of PA 

does not sacrifice scholastic performance (Bangsbo et al., 2016).   

While PA can indirectly improve subjective well-being and quality of life via 

enhanced physical health and cognitive functioning, it can also have a direct role in the 

prevention and treatment of mental health problems (Fedewa, Candelaria, Erwin, & Clark, 

2013; Fox, 1999).  Mental health problems, including emotional difficulties (e.g., depression 

and anxiety) and behavioural difficulties (e.g., aggression, inattentiveness, and 

hyperactivity), are the leading health problems that Canadian children currently face after 

infancy (Waddell, McEwan, Shepherd, Offord, & Hua, 2005).  Viewing the benefits of PA 

and the harms of inactivity as two sides of a coin, the effects of obesity on mental health are 

implicated through their link with physical inactivity.  Short-term effects of childhood 

obesity include decreased self-esteem, which is viewed as an indicator for mental well-being 

(Fox, 1999).  The long-term implications of childhood obesity also include signs of poor 

mental health.  In a childhood-adulthood cohort study, Sanderson, Patton, McKercher, 

Dwyer, and Venn (2011) found that overweight or obesity in children was associated with an 

increased risk of diagnosed mood disorder (e.g., major depression, dysthymia) in adulthood.  

Similarly, findings from a longitudinal study conducted over 20 years suggest that adolescent 

obesity among females is associated with an increased risk for subsequent development of 

major depressive disorder or anxiety disorders (Anderson, Cohen, Naumova, Jacques, & 

Must, 2007).   

Stressing the benefits of PA, people who are physically active seem less likely to 

suffer from mental health problems (Biddle & Asare, 2011).  Specifically, regular PA has 
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been associated with positive self-esteem (Ahn & Fedewa, 2011; DeBate & Thompson, 

2005; Ekeland, Heian, Hagen, Abbott, & Nordheim, 2004; Parfitt & Eston, 2005; Strauss, 

Rodzilsky, Burack, & Colin, 2001) and lower levels of anxiety (Parfitt, Pavey, & Rowlands, 

2009) in children and in adolescents (Calfas & Taylor, 1994).  Furthermore, although there is 

currently a paucity of rigorous research in this area, evidence suggests that habitual PA 

participation may play a role in the prevention and treatment of depression in both children 

and adolescents (Kirkcaldy, Shephard, & Siefen, 2002; Larun, Nordheim, Ekeland, Hagen, & 

Heian, 2009).  Therefore, the emotional difficulties most commonly afflicting Canadian 

youth (i.e., anxiety and depression) appear to be influenced, at least in part, by regular 

involvement in PA.  Promoting regular PA at school has been listed amongst the school-

based strategies for prevention of depression (Herman et al., 2004).   

Together, these health benefits highlight how regular PA can lead to improved 

physical and mental health and effective functioning throughout an individual’s lifespan 

(Ontario Ministry of Health Promotion, 2010).  Ensuring that children participate in regular 

PA can be considered a strategy for promoting and sustaining overall physical and mental 

health, and for preventing and treating specific health issues such as obesity, depression, and 

challenging behaviours.   

Theoretical Perspective for Research 

The evidence base for sustained health behaviour change indicates a critical role of 

theory, whereby theory-based initiatives appear to be more successful than atheoretical 

approaches (Crawford & Ball, 2002; Glanz, Rimer, & Viswanath, 2008; Lai et al., 2014; 

Sorensen, & Steckler, 2002).  When applying a theoretical framework, one must conceptually 

determine the variables that are pertinent to study.  This dissertation focuses on the 
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implementation of PA-based school policies and interventions, for which the important roles 

of teacher professional development, adequate funding, administrative support, and 

community involvement have been consistently highlighted in the literature (Allison et al., 

2014; Olstad, , 2015; PHO, 2015).   

Therefore, the research herein requires a focus on these critical leverage points and on 

the central role of the school in PA promotion.  As such, the use of a theoretical framework 

that addresses the individual (e.g., student/teacher perspectives towards PA), 

interpersonal/social (e.g., teacher-parent/student and student-parent interactions that favour 

increased PA), and environmental (e.g., organizational values and norms, and availability of 

resources that promote PA within the school system) influences on the PA behaviour of 

elementary school students is employed (Bauman et al., 2002; Pardo et al., 2013; Rimer, 

2008; Stewart-Brown, 2006).   

Literature reviews that include a focus on school-based PA promotion and delivery 

(Brown, , 2013; Brown & Summerbell, 2009; Salmon, Brown, & 

Hume, 2009; McGoey, Root, Bruner, & Law, 2015) consistently identify the Theory of 

Planned Behaviour (TPB) and social-ecological (SE) models among the applied theoretical 

frameworks.  A brief background of the TPB is provided below, with a focus on its 

application in predicting teachers’ delivery of PA-related lessons.  Subsequently, SE models 

are discussed as comprehensive frameworks that are commonly used for organizing 

theoretical constructs into individual, interpersonal, and environmental (community, 

physical, organizational) influences on health behaviour (Bauman et al., 2012).   

The Theory of Planned Behaviour (TPB).  The TPB is a value expectancy theory 

that proposes that behavioural intentions and behaviours result from a rational process of 
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decision making (Rimer, 2008).  Overall, the TPB suggests that individuals form intentions 

based on attitudes (positive or negative evaluation of performing the behaviour), subjective 

norms (perceived social pressure to perform or not perform the behaviour), and perceptions 

of behavioural control (the degree to which an individual feels that performance is under his 

or her control), with intention being conceptualized as a summary of the motivation required 

to engage in a particular behaviour (Ajzen, 1991).  These key constructs of the TPB assume a 

causal chain linking attitudes, subjective norms, and perceived behavioural control to 

behaviour through behavioural intentions (Ajzen, 1991).  Self-identity emerged in subsequent 

literature as an additional distinctive predictor of behavioural intentions (Terry, Hogg, & 

White, 1999), and refers to the extent to which a particular behaviour is an important 

component of a person’s self-concept (Sparks & Shepherd, 1992).  Moreover, a refined 

model of the TPB with self-identity included has been used to predict teachers’ intentions to 

teach physical education (Faulkner et al., 2004).  

When researching curricular implementation in schools, teachers play a central role; 

therefore, the psychological processes that influence teachers’ behaviours represent important 

constructs to study.  The TPB focuses on individual-level beliefs and processes, and has been 

used to effectively explain teachers’ intentions, attitudes, and behaviours in the classroom 

(Lee, Cerreto, & Lee, 2010; MacFarlane & Woolfson, 2013; Sugar, Crawley, & Fine, 2005; 

Underwood, 2012).  More specifically, the TPB has been applied as a framework for 

predicting elementary school teachers’ intentions to teach PE classes (Faulkner et al., 2004; 

Martin, Kulinna, Eklund, & Reed, 2001).  Faulkner et al. (2004) found that intentions to 

teach a specified duration of PE (2 hours per week) were positively correlated with all the 

tested TPB variables, which included past behaviour, attitude, subjective norm, perceived 
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behavioural control, and self-identify.  Similarly, Martin et al. (2001) reported that attitude 

and subjective norm accounted for a significant amount of the variance in intentions to teach 

physically active PE classes.   

Therefore, the TPB and its constructs present a comprehensive guide for studying 

teachers’ perspectives on the delivery of PA-related lessons, which were explored in Study 1. 

Social-Ecological (SE) Models.  Social-ecological (SE) frameworks are based on 

Bronfenbrenner’s (1979) ecological systems theory, which posits that there are multiple 

levels of influence on individual behaviour.  Bronfenbrenner (1979) conceived the ecological 

environment as a set of nested structures that incorporate and integrate psychological, social, 

and organizational levels of influence pertaining to the development of an individual, who is 

situated in the inner-most level represented by the immediate setting (the microsystem).  The 

second level (the mesosystem) includes “the interrelations among two or more settings in 

which the [individual] actively participates” (Bronfenbrenner, 1979, p. 25).  Events occurring 

in the third (exosystem) level affect the lower level system(s), and therefore indirectly 

influence the individual, while the fourth and most distal level (macrosystem) includes 

societal belief systems, cultural norms, policies, or laws that indirectly influence the person.   

In the realm of health promotion, SE models posit that the most effective approach to 

promoting positive health behaviours is a combination of efforts at individual, interpersonal, 

and environmental (community, physical, organizational) levels of influence (Booth et al., 

2001; McLeroy, Bibeau, Steckler, & Glanz, 1988; Spence & Lee, 2003; Welk, 1999; Wetter 

et al., 2001).  Figure 2.1 is informed by the SE model proposed by McLeroy et al. (1988), 

which is adapted from Bronfenbrenner’s model (1979) and views behaviour as being 

determined by: characteristics of the individual, such as attitudes and knowledge 
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(intrapersonal factors); formal and informal social networks and social support systems, such 

as family and colleagues (interpersonal factors); organizational characteristics, including the 

rules and regulations for operation (institutional factors); relationships among organizations 

and institutions (community factors); and, local, provincial, and national laws and policies 

(policy factors) (McLeroy et al., 1988). 

 

Figure 2.1: Social-Ecological Model Identifying the Multiple Levels of Influence on Health 
Behaviour (as informed by McLeroy et al., 1988) 
 

In the case of the child, health outcomes are not viewed simply as a result of an 

individual’s chosen behaviours; rather, they are influenced interactively by a range of 

individual factors (e.g., genetic make-up, personality) as well as outside forces such as 

parent- and teacher-support (e.g., interpersonal influences), environmental conditions (e.g., 

school- and community-based influences), and the policies that create them (Atkiss, Moyer, 

Desai, & Roland, 2011; Davison & Birch, 2001; Stokols, 1992, 1996).  As conceptualized in 

Figure 2.1, a SE framework for school-based PA promotion should consider both proximal 
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social determinants of behaviour together with additional levels of influence, including the 

larger school community, family, key community partners (e.g., municipal parks and 

recreation associations), and province-level government (e.g., ministries of health and 

education) (King et al., 2002; Langille & Rodgers, 2010; McLeroy et al., 1988).   

A SE perspective was used to investigate predictors of elementary school teachers’ 

adoption of PA promotion initiatives within the context of a state-wide policy (Webster et al., 

2013).  The researchers surveyed teachers’ perspectives surrounding intrapersonal- (e.g., 

attributes of the policy), institutional- (e.g., resource availability), and policy- (e.g., 

awareness) level influences, and measured the direct (i.e., between intrapersonal and 

institutional) and indirect (i.e., between policy and intrapersonal) relationships amongst the 

variables and teachers’ self-reported adoption.  Results supported the hypothesized 

relationships, indicating that the theoretical framework was robust, and specified the 

importance of policy awareness, a supportive school environment, and positive perceived 

policy attributes for its adoption by teachers (Webster et al., 2013).   

In children, PA interventions using a SE approach are frequently associated with 

positive PA and psychosocial outcomes (

), suggesting that the broader theoretical framework is conducive to successful 

health promotion in elementary school students.  In addition, cross-sectional (Leatherdale, 

Manske, Faulkner, Arbour, & Bredin, 2010; Millstein et al., 2011) and case (

) studies have contributed to the field of PA 

promotion/participation in youngsters through the application of SE frameworks.  
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Leatherdale et al. (2010) surveyed elementary school students to identify student- (e.g., 

weight, height, sedentary behaviour) and school- (e.g., resource availability, social 

environment) level characteristics associated with school-based PA.  Their findings identified 

participation in team sports and having active friends as student-level characteristics, and 

using PA as a reward and having established community partnerships as school-level 

characteristics significantly associated with increased student PA.  Millstein et al. (2011) 

focused on the physical characteristics of home, school, and neighbourhood environments by 

surveying parents of elementary school children to determine the individual contributions of 

each environment to children’s PA participation.  These researchers identified access to 

sports equipment at home, neighbourhood traffic safety, access to walking/cycling facilities, 

and street connectivity as factors that explain variance in children’s PA levels.  Together, 

these findings support the propositions that the social and organizational environments of the 

school influence individual student PA behaviour (Leatherdale et al., 2010), and that school-

based PA programs considering the characteristics of multiple environments are more likely 

to be successful (Millstein et al., 2011).  Further, Naylor et al. (2006) conducted a case study 

of a SE model Action Schools! BC

p
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Influences on PA Participation in Children and the Delivery of PA-Related Curriculum 

There are multiple influences on PA behaviour (Bauman, Sallis, Dzewaltowski, & 

Owen, 2002).  At the individual level, there are demographic and psychosocial factors 

underlying choice to engage in PA throughout the day, while at the interpersonal and 

environmental levels, PA-related choice is shaped by the social and physical environments 

and the policies that impact neighbourhoods and communities (Bauman et al., 2012; King, 

Stokols, Talen, Brassington, & Killingsworth, 2002).  For children, interpersonal influences 

include the family and the school, which are in turn embedded in larger, distal social contexts 

including the community and society in general.  

Implementing DPA into the curriculum begins with the OMOE, and filters down 

sequentially to school boards, administration, teachers, and finally students (OMOE, 2006a, 

2000b).  Therefore, the daily PA levels of elementary school students may be impacted to 

varying degrees, as a reflection of the individual, interpersonal, and environmental efforts 

made within schools, and between schools, families, and community partners. 

Demographic factors.  There are two biological factors that have been consistently 

predictive of or associated with PA levels in youth.  Reviews of global data have indicated 

that male sex is a positive determinant (Bauman et al., 2012; Sallis, Prochaska, & Taylor, 

2000) of PA in elementary school children.  In Canada, accelerometer data reveal that boys 

aged 6 to 19 years accumulate 11 to 14 more minutes a day of MVPA than do girls in the 

same age range (Colley et al., 2011).  Similarly, objectively measured PA levels in American 



  32 

  

youngsters identify males as being more active than females (Trost et al., 2002).  Further, 

objectively measured PA levels in Canadian (Colley et al., 2011) and American (Troiano et 

al., 2008; Trost et al., 2002) youngsters exhibit a significant inverse relationship with age, 

with the most dramatic decreases occurring between ages 6 to 11 years and ages 15 to 19 

years (Nader et al., 2008; Trost et al., 2002). 

SES has been inconsistently associated with PA levels of children, with reviews 

reporting positive (Sallis et al., 1992), inverse (Nader et al., 2008), and no (Sallis et al., 2000) 

relationships with indicators of SES.  In Canada, family income was reported to be inversely 

related to participation in organized extracurricular activities (Guèvremont, Findlay, & 

Kohen, 2008), and in a small Midwestern American city, residing in lower SES 

neighbourhoods was associated with reduced availability and accessibility of PA resources 

(Estabrooks, Lee, & Gyurcsik, 2003).  

Psychosocial factors.  According to Bandura (1997) and Dzewaltowski (1994), 

cognitive factors are strong predictors of PA participation across the lifespan.  Published 

literature reviews and cross-sectional studies have identified increased self-efficacy (Bauman 

et al., 2012; Mackintosh, Knowles, Ridgers, & Fairclough, 2011; Trost, Pate, Ward, 

Saunders, & Riner, 1999; van der Horst, Paw, Twisk, & van Mechelen, 2007), positive 

outcome expectations about participating in PA (Heitzler, Martin, Duke, & Huhman, 2006), 

intention to be physically active, previous PA participation, and preference for PA (Sallis et 

al., 2000) as consistent positive correlates of PA behaviour in children.  Consistent negative 

correlates include perceived barriers (Sallis et al., 2000), such as adverse weather and fears 

about injury (Mackintosh et al., 2011).  
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Many of these constructs have in turn been targeted in intervention studies designed 

to increase PA levels in children.  Strategies that have resulted in increased PA levels in this 

population include: (i) teaching students about the health benefits of PA (Spiegel & Foulk, 

2006; Stevens et al., 2003); (ii) promoting the development of PA-related autonomy (goal 

setting, self-monitoring, and decision-making related to PA) (Angelopoulos, Milionis, 

Grammatikaki, Moschonis, & Manios, 2009; Chen, Weiss, Heyman, & Lustig, 2010; 

Harrison, Burns, McGuinness, Heslin, & Murphy, 2006; Michaud, Nadeau, Martel, Gagnon, 

& Godbout, 2012; Salmon, Ball, Hume, Booth, & Crawford, 2008); and, (iii) providing 

children with a PA-specific implementation intention (i.e., if-then plan) (Armitage & Sprigg, 

2010).  In addition to increased PA levels, teaching students about the health benefits of PA 

has had positive effects on PA behavioural outcomes, including self-efficacy (Levy et al., 

2012; Stevens et al., 2003), outcome expectancy (Keihner et al., 2011), and intentions 

(Choudhry et al., 2011; Palmer, Graham, & Elliott, 2005) towards PA.  Similarly, promoting 

the development of PA-related autonomy has resulted in improvements in self-efficacy 

(Harrison et al., 2006), attitudes (Digelidis, Papaioannou, Laparidis, & Christodoulidis, 

2003), and knowledge of PA (Chen et al., 2010).  

Together, these findings suggest that education promoting health and fitness can 

increase knowledge and positively affect psychosocial variables.  While these psychosocial 

adaptations have been associated with positive behaviour change in some studies, they are 

likely not all that is necessary to maintain PA over the life course (Naylor & McKay, 2008).  

How demographics and psychosocial factors interact with familial, school, and societal 

characteristics to influence behaviour is context specific and consequently in continued need 

of replication (Davison & Birch, 2001).  Underscoring the importance of effective DPA 
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implementation across school settings, a significant quality of school-based policy-level 

interventions is that they target environmental contexts and provide PA opportunities that 

reach all students, regardless of their individual characteristics (Kumanyika et al., 2008).  

Interpersonal factors.  The proximal social environment of a child’s life consists of 

support from and individual relationships with parents, other family members, peers, and 

teachers (Duncan, Duncan, & Strycker, 2005; Konu & Rimpelä, 2002; Welk, Wood, & 

Morss, 2003; Wenthe, Janz, & Levy, 2009).  The family is a primary source of health-related 

beliefs, attitudes, and behaviours (Grzywacz & Fuqua, 2000; Kahn et al., 2002), and within a 

school setting, relationships among and between staff, students, and the community (e.g., 

beliefs, values, and goals shared by members and affiliates of a school) offer potential for 

social influences on children (Stewart-Brown, 2006).  Together, the family environment, and 

school setting are believed to have an important influence on children’s health behaviours 

(van Sluijs, Kriemler, & McMinn, 2011).   

Family.  Adult family members serve as role models, provide opportunities for 

children to be active, and set the rules that create the family norms that shape children’s 

habits (Peterson & Fox, 2007).  With regard to PA patterns in children, familial support 

(Bauman et al., 2012; van der Horst et al., 2007) and parental perceptions of the importance 

of children’s participation in PA (Heitzler et al., 2006) have been identified as positive 

correlates.  Conversely, children have identified lack of parental support (e.g., restriction on 

children’s play) as a perceived barrier to PA participation (Mackintosh et al., 2011).  Familial 

support may take a variety of forms, including informational, emotional (e.g., 

encouragement, watching children when they participate in PA), and instrumental (e.g., 

facilitating with fees and transportation) (Duncan et al., 2005).  Qualitative data collected 
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from parent focus groups identified numerous supportive practices that were perceived to be 

effective in promoting children’s PA, including the provision of motivation, reacting 

empathetically to children’s choices surrounding non-participation, and increasing the 

intrinsic value of an activity (De Lepeleere, DeSmet, Verloigne, Cardon, & De 

Bourdeaudhuij, 2013). 

In order to exclusively target the natural interactions that occur between parents and 

their children, researchers have conducted interventions with parent-child dyads to determine 

the effects of parental role modeling on children’s health behaviours when PA opportunities 

are provided and barriers removed.  Results from these studies are mixed, with those 

targeting mothers reporting an increase (Ransdell et al., 2003) or no change (Olvera et al., 

2008) in PA levels of adolescent and child daughters, respectively, and one targeting fathers 

reporting an increase in PA levels of children (sons and daughters) (Morgan et al., 2011).  

These findings are inconsistent with a review of the literature, which reported that parental 

modeling of PA is associated with child but not adolescent PA (van der Horst et al., 2007).    

How to best involve parents in childhood PA promotion initiatives such as the DPA 

policy has been identified as an area requiring further research (O’Connor, Jago, & 

Baranowski, 2009; Thomas, 2006).  Many interventions have targeted parental engagement 

in school-based PA (e.g., indirectly through school newsletters, directly via organized 

activities) as part of a comprehensive school-based approach to increase children’s 

participation in PA; however, there has been no consensus on how to yield the most 

promising outcomes (Kahn et al., 2002; van Sluijs et al., 2011).  Regarding the DPA policy 

specifically, there is a paucity of information surrounding parental awareness, beliefs, and 

perspectives.  Therefore, considering the intended collaborative role of parents in DPA 
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delivery and promotion (OMOE, 2006a, 2006b), parental input is required for identifying 

family-influenced support needs. 

School.  Research shows that the environment of a school can exert a powerful 

influence on children’s health and behaviours (DeWit et al., 2000; Lee, Burgeson, Fulton, & 

Spain, 2007; Pate et al., 2006; U.S. Department of Health and Human Services, 1996).  In 

1986, The Ottawa Charter for Health Promotion (WHO, 1986) drew attention to the effect of 

the social environment on health and health promotion.  Subsequent guidelines on health 

promoting schools (Centers for Disease Control and Prevention, 2003; International Union 

for Health Promotion and Education, 2010) have emphasized related strategies, such as the 

development of good relationships within the school, the promotion of staff health and well-

being, the promotion of self-esteem among students, and consideration of staff exemplars 

(i.e., staff who regularly practice healthy behaviours) in health-related issues.   

In summary, these guidelines promote a school culture that encourages teachers, 

administrators, parents, and the affiliated community to become part of the solution and to 

support a trend towards a healthy and more physically active lifestyle.  Collectively, 

Focusing on teachers, as the implementers of school-based PA, their behaviour, perspectives, 

and motivation to comply with the beliefs of their school’s administration and broader social 

culture contribute to the proximal and distal social environments shared with the students, 

and in turn to the students’ exposure to PA opportunities (Martin et al., 2001).  

Teacher behaviour and lesson context.  Within elementary school classrooms, a 

teacher’s training in PA-related instruction is a positive determinant of classroom PA levels, 



  37 

  

with PE-trained teachers delivering curricular PA of increased duration (Erwin, Beighle, 

Morgan, & Noland, 2011; Matson-Koffman, Brownstein, Neiner, & Greaney, 2005; 

McKenzie et al., 1995; McKenzie, Sallis, Faucette, Roby, & Kolody, 1993; Verstraete, 

Cardon, de Clercq, & de Bourdeaudhuij, 2007).  More specifically, training in and experience 

with PA-related instruction influences a teacher’s (1) classroom behaviour, and (2) selection 

of activities (i.e., PA lesson context), both of which are associated with classroom PA levels 

(McKenzie et al., 1993).  For example, teacher behaviour related to the active instruction and 

promotion of PA (versus general instruction and classroom management) resulted in 

significantly higher PA levels in observed classrooms (Chow, McKenzie, & Louie, 2008).  

Regarding lesson context, a focus on fitness activities elicited more energy expenditure in 

students (McKenzie et al., 1995; McKenzie, Marshall, Sallis, & Conway, 2000) and a greater 

percentage of lesson time spent in MVPA (van Beurden et al., 2003) than did knowledge-

directed lesson contexts.  Together, these findings suggest that PE-specific teacher training 

and experience positively influence teacher behaviour and lesson context, which in turn 

positively influence students’ opportunities to be physically active.  This inference is 

supported by a recent systematic review and meta-analysis of interventions designed to 

increase MVPA in school PE lessons, which identified teacher professional learning focusing 

on class organization, management, and instruction as effective intervention strategies 

(Lonsdale et al., 2013). 

Teacher perspectives.  Research indicates that individual-level teacher-specific 

perspectives and characteristics can influence students’ engagement in curricular activities 

(Lee, Contento, & Koch, 2013).  For example, teachers’ belief in the importance of PA 

(DeCorby, Halas, Dixon, Wintrup, & Janzen, 2005), confidence in teaching PA-related 
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lessons (Morgan & Hansen, 2008), experiences of personal exercise behaviour (Faulkner, 

Reeves, & Chedzoy, 2004), and motivation to teach PA (Magnusson, Sigurgeirsson, 

Sveinsson, & Johannsson, 2011) have all been shown in a case (DeCorby et al., 2005), cross-

sectional (Faulkner et al., 2004; Morgan & Hansen, 2008) or intervention (Magnusson et al., 

2011) study to positively influence the allocation of time and resources toward helping 

elementary school students engage in PA.  The relationships amongst teachers’ perspectives 

surrounding PA-related curriculum implementation were investigated in a cross-sectional 

study conducted by Gilmore and Donahue (2016), who reported a statistically significant 

relationship between teachers’ skills, motivation, and perceived competency to deliver DPA 

in a Southern Ontario school board.  In its evaluation of DPA implementation across Ontario, 

PHO reported that teachers who are highly confident in planning and implementing DPA are 

significantly more likely to meet the policy’s requirements (PHO, 2015); however, these 

results are based on responses to only two survey items and therefore have questionable 

reliability.  Further, the PHO study only surveyed teachers from three grade levels (Grades 3, 

5, and 7), and only from schools where an administrator had also consented to participate.  

This recruitment strategy may have introduced bias in the sample, wherein teachers from 

schools that place a high value on school-based PA are over-represented.  These findings 

underscore the essential contribution of teachers’ perspectives to policy and curriculum 

implementation (McLaughlin, 1990), and highlight a gap in the literature with respect to 

DPA implementation in Ontario.   

School culture.  Broadening the scope from the classroom, the social environment of 

the school can also influence the behavioural functioning of students (DeWit et al., 2000).  

Although the specific characteristics of successful elementary school-based interventions are 
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not obviously or consistently different from those reporting no effects (Brown & 

Summerbell, 2009; Flodmark, Marcus, & Britton, 2006), the incorporation of strategies that 

include aspects of the school’s social environment has proven more effective than focusing 

strictly on classroom curriculum (Biddle, Braithwaite, & Pearson, 2014; Kriemler et al., 

2011; Naylor & McKay, 2008; Salmon, Booth, Phongsavan, Murphy, & Timperio, 2007; 

Timperio, Salmon, & Ball, 2004).  However, the inclusion of a curricular component appears 

to be a critical component of these whole-school initiatives, perhaps because of the increased 

likelihood of student participation (Kriemler et al., 2010).  Examples include the 

incorporation of PA breaks in the classroom (Grydeland et al., 2013; Kriemler et al., 2010; 

Naylor et al., 2006; Williamson et al., 2007), the development of pedagogy strategies that 

incorporate activity related issues across the curriculum (i.e., in literacy, numeracy, science 

and geography) (Gorely, Nevill, Morris, Stensel, & Nevill, 2009; 

, 2014), and the use of a buddy system that pairs PE-trained pre-service teachers with 

generalist teachers for PE lessons in intervention schools (van Beurden et al., 2003).   

Because comprehensive school-based approaches integrate several school 

environmental factors, it is difficult to identify which aspect(s) contributed directly to the 

intervention success.  Regarding their effectiveness/efficacy, the inclusion of curricular 

components 

, teacher involvement 

, and 

consideration of school culture 

appear to facilitate success in PA promotion among elementary school students.  

However, most interventions are not evaluated rigorously beyond their effectiveness/efficacy 
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and in turn, existing reviews of PA interventions in children focus largely on internal 

validity, making it difficult to generalize and translate the findings to natural settings.  

Student peer groups and affiliations.  Embedded within the family- and school-

settings are peers, the influence of whom can mediate the effectiveness of strategies, 

programs and interventions designed to increase children’s PA (Barr-Anderson et al., 2012; 

Horne, Hardman, Lowe, & Rowlands, 2009; Pate et al., 2003; Rosenkranz, Behrens, & 

Dzewaltowski, 2010).  However, while the social influences of peers on children’s school-

based PA participation should be considered in future research, they are beyond the scope of 

this dissertation, which focuses on teacher- and family-mediated influences.   

Environmental factors.  Children and their social relationships share a common 

context, namely, the communities and neighbourhoods in which they live, and the physical 

and organizational environments that surround them (e.g., environments of their schools).  

The physical environment refers to the tangible built and natural spaces and structures found 

therein, and the organizational environment includes the rules, programming and policies 

implemented by institutions (e.g., schools) and governments (local, provincial, national) that 

may influence or inhibit PA participation ( ). 

Communities and neighbourhoods.  

Community factors refer to networks between institutions and organizations, and as 

such represent a relevant level of influence on school-based PA promotion (Langille & 

Rodgers, 2010; McLeroy et al., 1988).  Interventions examining social environmental 

influences on children’s PA, such as support from local community members and availability 

of resources, have indicated positive associations.  For example, a school-based intervention 

that was tailored to access local resources, community-wide funding, and infrastructure 
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support in a low-income area of Texas was successful in improving aspects of school health, 

including PA levels of the students (Coleman et al., 2005), and an environmental intervention 

providing a safe play space (e.g., supervised schoolyard) for inner-city children from New 

Orleans resulted in an increase in the number of children who were outdoors and physically 

active in that neighbourhood (Farley et al., 2007).  Finally, although compiled data indicated 

no overall change in Canadian active school travel, a national-level active school travel 

planning intervention showed evidence of localized success at nearly half of the 53 

participating elementary schools (Mammen et al., 2014). 

Physical environment.  The physical environment of schools refers to such 

characteristics as physical appearance, structure and size, and student and teacher 

demographics (DeWit et al., 2000).  Cross-sectional studies have shown that more PA is 

accumulated in schools with greater student enrolment (Hilland, Ridgers, Stratton, & 

Fairclough, 2011) and larger school buildings and play areas (Cradock, Melly, Allen, Morris, 

& Gortmaker, 2007), and in classes with smaller sizes (McKenzie et al., 2000).  Intervention 

studies have shown that modifications to the physical school environment, such as providing 

more opportunities for standing during the school day (Lanningham-Foster et al., 2008), 

providing greater access to sports and game equipment (Cradock et al., 2014; Huberty, Beets, 

Beighl, & Welk, 2011a; Huberty et al., 2011b; Lanningham-Foster et al., 2008; Verstraete, 

Cardon, De Clercq, & De Bourdeaudhui, 2006), and using colourful playground markings to 

encourage play (Blaes et al., 2013; Loucaides, Jago, & Charalambous, 2009; Ridgers, 

Stratton, Fairclough, & Twisk, 2007; Stratton & Mullan, 2005) can increase objectively 

measured PA levels in children.  However, providing recreational equipment to elementary 

school children during recess did not increase PA levels unless staff training and interactive 
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supervision were also provided in the environmental intervention (Huberty, Beets, Beighle, 

Stain-Maurice, & Welk, 2014), which further highlights the critical role of teacher training 

and engagement. 

Organizational (political) environment.  At the organizational level, political will 

and stakeholder involvement are influential factors in the successful implementation of 

policy and program guidelines (Deschesnes, Martin, & Hill, 2003; Dodson et al., 2009; 

Naylor, Macdonald, Reed, & McKay, 2006).  Regarding school-based PA initiatives, 

relevant stakeholders include school boards and administrators, teachers, and parents for 

curriculum-based initiatives, such as DPA policy, as well as city planners, transportation 

departments, community residents and local police departments for community-based 

initiatives, such as safe routes to school, walking and biking paths.   

Emerging evidence suggests that school-based policies and guidelines surrounding 

PA-related curriculum can positively influence student health and behaviours.  For example, 

guidelines that have been positively associated with improved cardiovascular fitness in 

students include: not using PE as punishment, not exempting students from PE for reasons 

other than health or religion, providing student access to a gym or field, having free 

intramural opportunities for students, and requiring teacher PE certification (Kelly, Phillips, 

Revels, & Ujamaa, 2010).  Similarly, the following policy/guideline-driven initiatives have 

been shown to be correlated with (Leatherdale et al., 2010; Matson-Koffman et al., 2005; 

Sallis et al., 2000) and predictive of (Mendoza, Levinger, & Johnston, 2009; Sallis et al., 

2003) increased PA behaviour in students: use of PA as a reward and not as discipline, access 

to facilities and programs and time spent outdoors, provision of an active school travel 

program, and allowance of students to use activity areas after school.   



  43 

  

Regarding the implementation of PE programs (Dowda, Sallis, McKenzie, 

Rosengard, & Kohl, 2005) and school-based legislation/initiatives for child health (Fagen et 

al., 2014; Kelder et al., 2009), studies evaluating facilitators identified effective 

communication among relevant stakeholders, support from local community organizations, 

administrative support for curriculum implementation, and availability of adequate 

equipment.  In a cross-sectional study examining the implementation of school guidelines in 

British Columbia, an increase in weekly PE minutes occurred concurrently with an increase 

in school community (staff and parents) support for healthy eating and PA policies (Watts, 

, & Naylor, 2014).  Further, qualitative research conducted with school informants 

(principals and teachers with and without a specialized background in PE) identified 

perceptions that guidelines are relatively advantageous, and perceptions that they are 

compatible with existing school mandates and teaching philosophies as enablers of PA policy 

implementation (Mâsse, Naiman, & Naylor, 2013).   

encourages Ontario public 

health personnel to work with schools and school boards to implement health-promotion 

programming
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Barriers or challenges within school systems may prevent the optimization of the 

school as a health promoting facility, especially relative to PA (Young et al., 2007).  

Competing curriculum pressures, not being a school priority, lack of performance measures 

for PA, fiscal concerns, lack of resources and facilities, and the need to educate and gain the 

support of community partners have been cited as factors influencing the delivery of DPA 

school-based policies and practices in Ontario (Allison et al., 2014; Strampel et al., 2014; 

PHO, 2015), as well as in other Canadian provinces (Dwyer et al., 2003; Dwyer et al., 2007; 

Kennedy, Cantell, & Dewey, 2010; Langille & Rodgers, 2010; Olstad et al., 2015), America 

(Agron, Berends, Ellis, & Gonzalez, 2010; Belansky et al., 2009; Lounsbery et al., 2007; 

Young et al., 2007), Australia (Morgan & Hansen, 2008) and Britain (Curtner-Smith, 1999).   

Support from both non-staff and staff stakeholders is critical for effective delivery of 

school-based policies.  Related literature suggests that key factors associated with program 

(policy) adoption and implementation are (1) the degree to which a school’s administration 

and faculty are united; (2) whether or not there is collaboration amongst staff (peer group) 

and coordination with community resources; and, (3) the organizational norms regarding 

change and innovativeness (Durlak & DuPre, 2008; Fullan, 1985; Fullan & Pomfret, 1977; 

Rogers, 2002).  For example, administration that champions an initiative, encourages and 

devotes time towards its delivery in the school’s schedule, and role models its ideals will 

nurture positive attitudes and cohesion amongst teachers (the implementers), and will 

contribute positively to the realization of the initiative’s goals (Beets et al., 2008).  To that 

end, because each school’s social system is unique, PA-based implementation strategies have 

been shown to be more effective when tailored to schools’ individual needs and identities 

rather than developed at the district level (King et al., 2014). 
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Together, these findings highlight the important roles of the school’s social system 

(organizational values and norms), adequate funding, administrative support, and community 

engagement in the implementation of school policies and programs.   

Summary of Research Objectives and Theoretical Orientation 

The over-arching goal of this research was to generate recommendations for 

strategies to optimize implementation of the DPA policy in Ontario elementary schools. 

Study 1 assessed teachers’ adherence to the DPA policy and, together with Study 2, explored 

school- (Study 1) and home- (Study 2) based factors that may influence the degree to which 

it is implemented.  Including representation from all regions of the province, with a focus on 

Northern Ontario, these studies addressed a gap in the literature, which to date focused 

largely on Southern Ontario and/or included no consideration of regional variances in 

implementation contexts.  Further, input from parents (Study 2) surrounding awareness and 

perspectives of the DPA policy was previously missing from the available literature.  Study 3 

was a systematic review of interventions targeting children’s PA behaviour conducted with 

the established RE-AIM framework (

 

As proposed by Sallis, Owen, and Fisher (2008), SE models should be behaviour-

specific, and as such, should identify the most relevant potential influences.  Given the focus 
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of this research, which targets policy implementation by teachers and parental engagement 

therewith, equal consideration of individual, interpersonal, and environmental influences on 

DPA delivery is important.  To that end, a SE model guided the studies herein, which 

collectively addressed the school and home settings in which children spend their time.  

Study 1 focused on teachers as the implementers of the DPA policy, and placed them at the 

individual level of the SE model.  At this proximal level, the influences of teachers’ 

knowledge, as well as their attitudes, confidence, subjective norms, and self-identity (as 

informed by the TPB) on DPA delivery were examined.  In addition, teachers’ perceived 

distal levels of influence, including interpersonal-, institutional-, and community-based 

facilitators and barriers were explored.  Study 2 surveyed parents of elementary school 

children, the latter of whom were positioned at the individual level of the SE model as the 

targeted individuals of the DPA policy.  Parents were positioned at the interpersonal level, 

and their perceptions, perspectives and behaviour surrounding the DPA policy and their 

children’s school- and family-based PA were explored.  Finally, Study 3 involved a 

systematic review of children’s PA interventions using the RE-AIM framework to provide a 

direct focus on children as the targeted individuals for PA behaviour change.  This review 

broadened the scope to include all settings in which children’s PA behaviour can be targeted, 

thus giving consideration to additional institutional and community levels of influence not 

necessarily associated with schools.      
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Chapter 3: Teacher- and School-related Factors Influencing Adherence to the Daily 

Physical Activity (DPA) policy in Ontario Elementary Schools (Study 1) 

An important component of a healthy lifestyle is regular participation in physical 

activity (PA) (Poitras et al., 2016), the promotion of which should begin during childhood 

since PA habits developed early in life appear to extend into adulthood (Telama, 2009; 

Telama et al., 2005).  Currently, the majority (91%) of Canadians  are not 

meeting the recommended amount of at least 60 minutes of moderate- to vigorous-intensity 

physical activity (MVPA) daily (ParticipACTION, 2016; Statistics Canada, 2015; Tremblay 

et al., 2011, 2016).  Global data from World Health Organization (WHO) Member States 

estimates that four of every five youth do not meet these guidelines (Hallal et al., 2012).   

Schools offer a central location for the implementation of sustainable health 

promotion strategies since this is where youngsters spend a significant amount of their 

waking time, and where the full socioeconomic spectrum of the population can be reached 

(Fox, Cooper, & McKenna, 2004; Konu & Rimpelä, 2002; Pate et al., 2006; Speigel & 

Foulk, 2006).  Accordingly, Ontario is among the five Canadian provinces that have 

mandated policies for daily physical activity (DPA) in schools (Ontario Ministry of 

Education [OMOE], 2005).  Ontario’s DPA policy, also included as an expectation of 

Ontario’s Health and Physical Education (HPE) curriculum (OMOE, 2015), requires that all 

elementary students (Grades 1 to 8) participate in a minimum of 20 minutes (duration) of 

sustained MVPA (intensity) each school day (frequency) during instructional time (OMOE, 

2005).  The policy mandates that school boards monitor its implementation 

; however, there is no requirement that DPA participation be 
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included in report cards (OMOE, 2005, Reporting and Accountability section, para. 1).  

Despite this mandate, Ontario’s Auditor General reports that neither the OMOE nor the 

school boards monitor schools to ensure that all students receive DPA (Office of the Auditor 

General of Ontario, 2015). 

Compliance with the DPA policy in Ontario elementary schools has been identified as 

an area requiring government evaluation (Office of the Auditor General of Ontario, 2015; 

Ontario Agency for Health Protection and Promotion, and Cancer Care Ontario, 2012; 

Ramanathan, Allison, Faulkner, & Dwyer, 2008).  Accordingly, a recent Ontario-wide 

evaluation was conducted by Public Health Ontario (PHO), which indicated 50% compliance 

amongst participating teachers (PHO, 2015).  This implementation fidelity score was 

computed based on teachers’ combined ratings of DPA duration, frequency, intensity, 

continuity, scheduling, and inclusivity, and when interpreted further, indicated that only 3.3% 

of the teachers categorized as meeting policy requirements were always doing it as directed, 

while the remaining 46.7% were only often doing so (PHO, 2015).  While the study reported 

futher analyses on those teachers who were relatively compliant, it is important to highlight 

that very few teachers were fully compliant.  Corresponding perspectives of administrators 

from the same sampled schools reported a higher implementation fidelity rate, with 61.4% of 

the schools categorized as meeting policy requirements, 2.4% of which were reflective of full 

compliance (i.e., always meeting policy requirements as opposed to often doing so) (PHO, 

2015).  The discrepancies between administrators’ and teachers’ perspectives is noteworthy 

considering that both populations were sampled from the same schools, and may be reflective 

of inadequate monitoring.  The implementation fidelity findings are supported by additional 

research, which suggests that DPA delivery is not being implemented as prescribed (Gilmore 
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& Donahue, 2016; Patton, 2012a; Stone et al., 2012), and that there is considerable between-

school variation in implementation strategies (Leatherdale et al., 2010; Hobin, Leatherdale, 

Manske, & Robertson-Wilson, 2010); however, it focuses largely on schools located in 

Southern Ontario.  It is important to balance findings with representation from Northern 

Ontario, considering the increased prevalence of 

 in Northern regions 

   

In consideration of the role of school culture in policy implementation, the OMOE 

allows for DPA delivery to be tailored for different school and classroom contexts across the 

province (OMOE, 2005); however, there are numerous and disparate factors that can 

compromise the implementation of school health and PA directives.  These include personal 

and demographic factors related to the teachers (Curtner-Smith, 1999; Morgan & Hansen, 

2008a), the quality of professional development offered to teachers (Dwyer et al., 2007; 

Morgan & Hansen, 2008a), the extent to which administrative and curricular support is 

available to teachers (Belansky et al., 2009; Dwyer et al., 2003; Langille & Rodgers, 2010; 

Lounsbery, Bungum, & Smith, 2007; Morgan & Hansen, 2008a; Young et al., 2007), and the 

availability of PA-related resources (Agron, Berends, Ellis, & Gonzalez, 2010; Belansky et 

al., 2009; Dwyer et al., 2003; Kennedy, Cantell, & Dewey, 2010; Morgan & Hansen, 2008a; 

Young et al., 2007).  Although Patton (2012a) included an evaluation of the reasons for the 

observed disconnect between policy and practice, to date, there is a paucity of in-depth 

exploration of the specific factors that influence DPA delivery in Ontario.  For example, 

teachers’ beliefs and perspectives surrounding the DPA policy, as well as their perceived 

ability to implement it as directed, are variables acting at the individual level (PHO, 2015).  
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In addition, as informed by the relevant research (Allison et al., 2014; Strampel et al., 2014; 

Olstad, , 2015; PHO, 2015), school-based influences at the 

interpersonal, institutional, and community levels represent potential barriers and facilitators 

to the policy’s delivery.  Identifying how all of these factors influence DPA delivery is 

important for developing strategies that can help make DPA delivery as rewarding as 

possible for students and teachers alike.   

To that end, as the implementers of the DPA policy, teachers’ perceptions of the 

policy and their perceived individual and collective roles in its implementation need to be 

taken into account.  The causal link between a person’s beliefs and their behaviour can be 

explained by the Theory of Planned Behaviour (TPB), which proposes that behavioural 

intentions and behaviours result from a rational process of decision making that is influenced 

by attitudes, subjective norms (degree of personal importance and perceived influence of 

organizational culture), and Perceptions of Behavioural Control (PBC) ( Rimer, 

2008).  Bartholomew and Jowlers (2011) emphasized links between elementary school 

teachers’ implementation of PA-based lessons and key variables from the TPB; specifically, 

they reported increased implementation for teachers with greater perceived self-efficacy, and 

fewer perceived barriers to implementation.  Moreover, 

 teach a specified duration of PE, all the 

tested TPB variables were positively correlated with intentions, which included attitudes, 

subjective norm, PBC, as well as an additional construct measuring self-identify (i.e., 

experiences of personal exercise behaviour) (Faulkner, Reeves, & Chedzoy, 2004).  The 

construct of PBC overlaps with that of self-efficacy from the Social Cognitive Theory 

(Bandura, 1993, 1998; Motl, 2007), which, in this context, refers to how confident teachers 
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feel in their ability to teach and how much control they feel they have over what they teach 

(Lippke & Ziegelmann, 2008).  Confidence in teaching school-based PA has positively 

influenced teachers’ motivation to deliver DPA (Gilmore & Donahue, 2016; PHO, 2015), as 

well as their allocation of time toward helping elementary school students engage in PA 

(Morgan & Hansen, 2008b).   

Therefore, in consideration of the proposed factors influencing DPA delivery, the 

similarity of the individual- and interpersonal-level factors with the contructs of the TPB, and 

the documented use of the TPB in studies measuring teachers’ delivery of curriculum (Lee, 

Cerreto, & Lee, 2010; MacFarlane & Woolfson, 2013; Sugar, Crawley, & Fine, 2005; 

Underwood, 2012), this study was guided by a SE model within which constructs of the TPB 

were integrated (see Figure 3.1).   

 

Figure 3.1: Social-Ecological Model with Integrated Theory of Planned Behaviour 
constructs for studying Teacher- and School-related Factors Influencing Teacher Delivery of 
the DPA 
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In light of the critical role of teachers in influencing students’ engagement in school-

based PA, and data suggesting that DPA delivery is not meeting the mandate, the main goals 

of this study were to: (1) assess teachers’ self-reported adherence to the DPA policy in 

Ontario elementary schools, with a focus on Northern regions, based on duration, frequency, 

and intensity outcomes; (2) identify the demographic characteristics of teachers who are (not) 

implementing DPA; (3) describe how DPA is being implemented; and, (4) explore why it is 

(not) being delivered as prescribed, based on teachers’ perceptions of school-level and TPB-

informed teacher-level predictors (see Figure 3.2).   
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Figure 3.2: Conceptual Model Illustrating the Interactions between Teacher Characteristics, 
Predictor Variables, and DPA Outcome Variables. *Subjectives norms construct includes 
degree of personal importance and perceived influence of organizational culture (Rimer, 
2008) 

Method 

Participants 

Participants were self-identified teachers from elementary schools in Ontario. 

Administrators from Ontario elementary schools were also recruited; however, only one 

respondent completed the survey.  In order to maintain anonymity, only data from teacher 
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respondents were analyzed and discussed herein.  Demographic characteristics of the 

teachers in the study are summarized in Table 3.1.  The sample for this study was 

predominantly female (83.3%) and most of the respondents teach in either the Northern 

(46.9%) or Central (32.8%) regions of Ontario (see map in Appendix A).  The sample was 

roughly equally divided between those who do and do not have a specific specialization 

related to HPE, and most respondents taught Grades 1, 2 and/or 3.   
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Measure 

Demographics.  Section I of the survey included nine single-item questions used to 

assess demographic characteristics of the participants and settings.  A multiple choice 

response format assessed gender, school funding source, teaching qualifications, background 

in HPE, and school region.  For school region, geographical boundaries within Ontario were 

defined visually using a map generated by the government of Ontario (Appendix A), which 

was chosen based on its simplicity and clear regional distinctions.  Open-ended questions 

assessed number of years of teaching experience, grade levels currently taught, and number 

of students in largest class. 

DPA outcomes and strategies.  Section II of the survey included 13 single-item 

questions, four of which target the main DPA outcomes by asking teachers to: (1) estimate 

the weekly frequency (0 to 5 days/week) of their students’ participation in DPA sessions and 

HPE classes (combined to give DPA frequency); (2) categorize the incidence of DPA 

sessions that last for the full 20 minutes (5-point scale ranging from never to always; DPA 
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duration); and, (3) estimate the proportion (in minutes) of a typical DPA session that is spent 

in MVPA (DPA intensity).  An overall adherence score was calculated, which involved 

recoding DPA intensity so that responses were on a scale of 1 to 5, and then adding each 

response (duration + frequency + intensity) for a combined score within the range of 3 to 15.  

For example, participants who indicated a DPA delivery frequency of zero days per week 

(score = 1), never conducted sessions for the full 20 minutes (score = 1), and spent zero 

minutes in MVPA (score = 1) received the minimal overall score of 3.  Because scores on the 

categorical scales were highly skewed, the sample was divided into two groups to create a 

binary variable: implementers and non-implementers.  Employing the same scoring strategy 

as PHO (2015), the implementer group included participants who indicated that DPA met 

policy requirements most of the time (i.e., scores of at least 4 for each of the three outcomes), 

and the non-implementer group included participants who indicated that DPA met the policy 

requirements some or none of the time (i.e., scores of less than 4 for at least one of the three 

outcomes).   
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School-level predictor variables based on teacher perceptions.  Section III of the 

survey included 11 items, comprising two scales: teachers’ perceptions of administrative 

support (7 items for scheduling accommodations, monitoring of implementation, and 

provision of training; e.g., My school’s administration supports faculty participation in 

professional development opportunities that inform my delivery of DPA), and the availability 

of resources (4 items for educational, space, equipment, and specialized staff; e.g., I have 

sufficient space to conduct DPA) for delivery of DPA.  Survey items were answered using a 

5-point scale ranging from 1 (disagree strongly) to 5 (agree strongly).  The 

.  Slight 

adaptations were made to the questions obtained from Patton (2012b) to accommodate the 5-

point Likert scale, and one question from each of Patton (2012b) and Pascall (2010) was 

modified to be more specific (e.g., specified professional development as a form of support, 

and PE specialist as an educational resource).  

Teacher-level predictor variables based on teacher perspectives.  Section IV of 

the survey included 30 items distributed amongst five subscales: knowledge (6 items), 

attitudes (6 items), confidence (5 items), subjective norms (7 items) and self-identity (4 



  97 

  

items).  All survey items were answered using a 5-point scale ranging from 1 (disagree 

strongly) to 5 (agree strongly).   
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Facilitators and barriers for DPA delivery.  Section V of the survey included five 

open-ended items asking participants to comment on what they like and dislike about the 

DPA policy, what they would like to see changed about the policy, and what existing 

facilitators and barriers exist surrounding its implementation.   

Procedure 
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Data Analysis 
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 as long as non-normality is not caused by outliers 

(Tabachnick & Fidell, 2007)
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Results 

Data Screening 
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Figure 3.3: Participant Response Frequencies Organized by Categories

Comparing the demographic data between incomplete and complete/partial responses 

revealed no statistically significant differences, with the exception of teachers with class 

sizes of 30 plus students who were less likely to complete the survey compared with those 

with smaller class sizes (less than 29 students) ( 2 = 8.15, p < .05).  Comparing the DPA 

outcome data between partial and complete responses revealed no statistically significant 

differences.  Therefore, partial responses were retained in the analyses of DPA delivery 

models. 

DPA Outcomes, Overall Adherence, and Delivery Strategies 

The three main DPA outcomes (frequency, duration, and intensity) and computed 

overall adherence scores are presented in Table 3.2.  To enable exploration of the factors that 
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might be predictive of teachers’ delivery of DPA, adherence scores were used to categorize 

participants according to their implementation status (see Table 3.2). 

1.7 
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Delivery models for DPA.  School-based strategies for PA delivery and classroom 

DPA delivery models were assessed via teachers’ perspectives of their school’s position on, 

and their own practices surrounding PA during instructional time.  Responses (see Table 3.3) 

indicated that the majority of teachers (54.2%) taught at schools that had their position on PA 

in curricular education outlined, either through practices (23.7%) or written policies (30.5%).  

Of the teachers who reported delivering DPA, the majority did so either just before (24.4%) 

or just after (31.1%) lunch, and did not include DPA on their posted classroom schedule 

(41.1%).  DPA was most commonly delivered in the classroom and outdoors, and the types 

of activities most frequently used were games and dance, with teachers (28.1%) including a 
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variety of activities across DPA sessions only sometimes.  Based on these data, the teachers 

included in this sample employed a range of DPA delivery models and scheduling practices. 
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DPA outcomes: Categorical predictors.  DPA duration was not influenced by any 

of the demographic variables; however, DPA frequency scores were significantly higher for 

teachers of Grades 1, 2, and/or 3 compared to those of higher grade ranges (χ2(2) = 7.086, p < 

.05), and DPA intensity scores were significantly higher for male compared to female 

teachers (U = 118.5, p < .05) and for teachers in South Western Ontario compared to those in 

Central or Northern regions (χ2(3) = 8.81, p < .05).  Regarding delivery strategies (see Table 

3 footnote), DPA duration was significantly longer for teachers who reported: (i) including 

DPA on the posted schedule; (ii) using a wide variety of activities across DPA sessions; and, 

(iii) including a warm-up/cool-down in individual DPA sessions.  DPA frequency was also 

significantly increased for teachers who used a wide variety of activities, as well as for those 

who reported teaching at a school with a school-wide position on PA curricular education.  

DPA intensity was not significantly influenced by any of the delivery strategies.   

Overall DPA adherence: Categorical predictors.  A direct multinomial regression 

analysis was performed with overall DPA adherence as the outcome and the seven 

statistically significant variables identified based on 

: gender, geographical location, grade level, presence of school-wide policies, 

inclusion of DPA on daily schedule, delivery of a variety of activities across sessions, and 

use of warm-up/cool-down within sessions.  A test of the full model with all seven predictors 

against a constant-only model was statistically significant ( 2(8, n = 53) = 20.60, p < .01), 

with a classification accuracy rate of 83.0%, which was greater than the proportional by 

chance accuracy criteria of 63.8%.  According to the Wald criterion, only delivery of a 

variety of activities across sessions significantly predicted adherence to the DPA policy 
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( 2(1) = 5.47, SE = .45, p < .05), with survey respondents implementing a variety of activities 

being more likely to be in the group of teachers who adhered to the DPA policy.   

Teacher- and School-Level Predictors of DPA Implementation  

Mean composite scores and internal consistencies were calculated for the teacher- 

(knowledge, attitudes, confidence, self-identity, subjective norms) and school- (support, 

resources) level predictor variables (see Table 3.4). 

DPA outcomes: Continuous predictors.  Bivariate correlations among the 

continuous predictor variables and individual DPA outcomes are presented in Table 3.5.  
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Overall DPA adherence: Continuous predictors.  A direct discriminant function 

analysis (DFA) was used to conduct a multivariate analysis of variance test of the hypothesis 

that teachers who do and do not adhere to the DPA policy would differ significantly on a 

linear combination of seven variables: knowledge, support, resources, attitudes, confidence, 

self-identity, and subjective norms (see Table 3.7).   
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Facilitators and Barriers to DPA Implementation: Descriptive Analysis   

Content analysis was completed on written responses to the open-ended questions 

regarding facilitators and barriers to DPA implementation.  When asked what they like about 

the DPA policy (see Figure 3.4), the majority of the respondents indicated an appreciation for 

the ‘Policy’s Message/Concept’ (41% of MUs), which was specified as the promotion of 

student PA (n = 10) and overall health (n = 6).  For example, respondents expressed beliefs 

that the DPA policy “focus[es] on physical and mental health” (Kindergarten-Grade 6 

teacher) and that it “shows that there is value place[d] on ensuring students get some exercise 

within their daily routine” (Grade not specified).  A total of 13 MUs (33.3%) referenced the 

policy’s beneficial outcomes, which included: the provision of PA opportunities (n = 7) and 

and provision of “mental breaks [that] helps them to refocus” (Grade 4-5 teacher) (n = 2); 

student enjoyment (n = 3); and, prompting teachers to incorporate PA into lessons (n = 1).  

Five MUs indicated a like for the policy’s design, specifying that the requirements are clear 

(n = 1) and “based on valuable research” (Grade 4-5 teacher) (n = 1), that it addresses the 

need for safety (n = 1), and that its delivery is flexible (n = 2).  The remaining five MUs were 

reflective of either indifference (n = 3) or unfamiliarity (n = 2).   
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Discussion 

Assessing adherence to a policy is necessary for determining factors that may 

influence the degree to which it is implemented, and whether variability in its delivery affects 

outcomes (Kazdin, 1986; Yeaton & Sechrest, 1981).  Whereas past research has measured 

DPA delivery based on its overall implementation (Gilmore & Donahue, 2014; Patton, 
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2012a), this study adds to the findings that consider the policy’s individual components 

(PHO, 2015; Stone et al., 2012); specifically, DPA duration, frequency, and intensity.  An 

additional strength of the current study was the consideration of teacher- and school-

mediated delivery strategies and their influence on DPA delivery outcomes, which provides 

contextual information not previously reported on in relation to implementation fidelity.   

The majority of the participants in Study 1 were classified as not adhering to the DPA 

policy guidelines, with a median implementation score of 69%, which corroborates the extant 

literature for DPA implementation nationally (Olstad, Campbell, Raine, & Nykiforuk, 2015) 

and provincially (Gilmore & Donahue, 2016; PHO, 2015; Patton, 2012a; Stone et al., 2012).  

Considering only those teachers who reported full implementation (i.e., 100% compliant with 

the policy’s directives), this percentage decreases to 8.5%, which is slightly higher than the 

corresponding proportion of teachers (3.3%) meeting full implementation requirements in the 

PHO study (2015).  Examining the individual policy components indicated that many 

teachers met the frequency and intensity requirements, but less than half met the duration 

requirements.   

The gender demographic for the study’s sample is representative of a national sample 

of elementary school teachers, which is 84% female (Statistics Canada, 2011); however, the 

regional distribution of respondents is disproportionately high for Northern Ontario, which 

has only 11% of Ontario’s publicly funded schools, compared to 51% for Central Ontario 

(People for Education, 2015).  This regional imbalance was expected due to the snowball 

sampling technique, which originated in Northern Ontario, and
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Demographic Characteristics and Delivery Models: Who’s Implementing DPA and 

How? 

The literature suggests that smaller class sizes are associated with increased student 

PA (McKenzie, Marshall, Sallis, & Conway, 2000).  This finding was not replicated herein; 

however, grade level, gender, and geographical location each influenced delivery of DPA.  

Teachers of lower grades (e.g., Grades 1-3) were significantly more likely than teachers of 

higher grades (e.g., Grades 4-8) to deliver DPA daily, which may have been confounded by 

their associated smaller class sizes, whereas male teachers and teachers in the South-Western 

region of Ontario were significantly more likely than others to engage students in MVPA 

during DPA sessions.  Although the small sample size prevents further exploration of these 

differences, the grade level discrepancy could be due to increasing academic pressures that 

begin in Grade 3 when Ontario’s EQAO delivers the first of four provincial tests to “assess 

students’ literacy (reading and writing) and math skills” (Education Quality and 

Accountability Office, 2015, The Assessments section, para. 1).  The literature supports this 

postulate, citing the prioritization of academic subjects with government-mandated tests as a 

barrier to implementation of school-based PA initiatives in Canada (Dwyer et al., 2003; 
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Langille & Rodgers, 2010), Australia (Morgan & Hansen, 2008a) and the United States 

(Belanskey et al., 2009; Lounsbery et al., 2007).   
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Facilitators and Barriers: Why are Teachers (not) Implementing DPA? 

Teacher-level variables.  The TPB-informed teacher-level variables measured 

indicators of past behaviour with the long-term goal of informing future intervention 

strategies designed to strengthen the intention-behaviour gap.  The TPB conceptualizes 

intention as a summary of the motivation required to engage in a particular future behaviour, 

and suggests that PA-related intentions are formed based on attitudes, subjective norms, 

confidence, and self-identity (Ajzen, 1991; Faulkner et al., 2004).  Results from Study 1 

highlight positive associations between the TPB constsructs and teachers’ implementation of 

the DPA policy, suggesting that aspects of the theory are relevant in this context; however, 

the mediating effects of the theory’s constructs were not tested.  Therefore, future 



  120 

  

interventions conducted with teachers should target these constructs, with a particular focus 

on PBC, which is reflective of teacher confidence (Lippke & Ziegelmann, 2008). 

did not influence this sample of teachers’ DPA delivery, the 

majority of whom were familiar with the DPA policy and HPE curriculum,

School-level variables.  The role of school administration in DPA policy 

implementation was measured via teachers’ perceptions of administrative support, which was 
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positively associated with DPA duration.  These outcomes concur with literature on the 

implementation of school-based programs, which showed that an administration that 

encourages an initiative and devotes time towards its delivery in the school’s schedule 

contributes positively to the realization of the initiative’s goals (Beets et al., 2008).  

However, administrators’ influence on how and to what extent DPA is implemented in the 

school may in turn be constrained by more distal levels of influence that, through board-wide 

monitoring and accountability measures, focus on academic achievement (Langille & 

Rodgers, 2010).  Although one of the goals of this research was to identify influences on 

DPA implementation from the perspectives of administrators, the sample size for this 

population prohibited analyses of responses; therefore, future research that targets 

administrators is needed.   
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External resources (i.e., stakeholders) are also important for effective and sustainable 

implementation of school-based health initiatives (Agron et al., 2010; Fagen et al., 2014; 

Dowda, Sallis, McKenzie, Rosengard, & Kohl, 2005; Kelder et al., 2009).  To that end, the 

DPA Resource Guides (OMOE, 2006a, 2006b) include community partners and parents as 

key contributors to the DPA implementation context.  Specific to community partners, 

Ontario public health personnel are encouraged to work with schools and school boards to 

implement health-promotion programming, including DPA (OMOE, 2014); however, based 

on implementation data herein and evidence from PHO, this does not appear to be happening 

(PHO, 2013, 2015).  In this study, partnerships between the home and school were identified 

as lacking, and specific parental roles, such as ensuring that children have the proper dress 

attire for PA and providing healthy food for lunches, were highlighted.  How to best involve 

parents in childhood PA promotion initiatives has been identified as an area requiring further 
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research (Kipping, Jago, & Lawlor, 2011; O’Connor, Jago, & Baranowski, 2009; Thomas, 

2006).  Many interventions have included parental involvement (e.g., indirectly through 

school newsletters, directly via organized activities) as part of a comprehensive school-based 

approach to increase children’s participation in PA; however, there has been no consensus on 

how to yield the most promising outcomes (Kahn et al., 2002; van Sluijs, Kriemler, & 

McMinn, 2011).  Additional research exploring parents’ perceptions of their children’s 

experiences in school-based PA is required to inform future comprehensive school-based 

interventions. 
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Conclusion 

Study 1 surveyed Ontario elementary school teachers to assess adherence to, identify 

support needs for, and document the implementation predictors of the DPA policy.  

Considering the reported sub-optimal adherence to the policy, and recognizing that schools 

face constrained resources, implementation strategies that minimize time and financial 

burdens are required.  Teachers in this study reported a perceived lack of resource 
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availability as an implementation barrier; however, in light of the available grade-appropriate 

resources generated by the OMOE (e.g., OMOE, 2006c), school boards (e.g., Active Tools 

for Schools), and related associations (e.g., OPHEA), this may be more reflective of a lack of 

teacher awareness.  In addition, the findings from this study identified low-cost teacher-

mediated strateiges that are associated with DPA delivery, including posting DPA on a daily 

schedule, and delivering a variety of different activities across DPA sessions with warm-up 

and cool-down components.  Disseminating these research findings and increasing awareness 

of available resources at the teacher-, school-, and community-levels is required to address 

the current implementation status of the DPA policy in Ontario.  For example, distribution of 

an infographic that highlights key research findings and directs stakeholder groups to the 

available implementation resources is recommended for elementary school teachers and 

administrators, as well as for teacher education program providers. 

Future research recommendations generated from the findings herein include 

developing strategies that: (1) increase perceived administrative support via the reliable 

tracking and reporting of DPA delivery, thereby prioritizing school-based PA and involving 

additional stakeholder groups (i.e., parents) in its delivery; and (2) target teacher confidence 

for DPA delivery, thereby contributing to a school climate wherein PA is valued.  To further 

investigate school climate and how it influences DPA delivery, future studies informed by 

the organizational culture literature (e.g., Schein, 1992) are recommended. For example, 

research testing the use of Schein’s model identifies organizational artifacts that embed 

institutional values and norms as powerful mechanisms for communicating and endorsing 

values that support innovation (Hogan & Coote, 2013), thus identifying a potential 

intervention strategy for improved DPA implementation (e.g., ‘champion’ teachers and/or 
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schools that are progressive and innovate regarding DPA implementation, school mission 

statements surrounding DPA).  Finally, longitudinal studies are required to (1) understand the 

nature and relative importance of the variables identified herein; (2) investigate alternative 

factors that may be associated with DPA implementation (e.g., teacher enthusiasm for 

teaching and for DPA, behavioural intentions); (3) verify the usefulness of the highlighted 

delivery strategies; and, (4) target the administrative population, thereby including 

representation from the organization (school) level of influence as informed by the SE model.   
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Chapter 4: Parents’ Perceptions of Elementary School-Based Physical Activity: A 

Descriptive Study of Ontario’s Daily Physical Activity (DPA) Policy (Study 2) 

In 2005, the Ontario Ministry of Education (OMOE) implemented the Daily Physical 

Activity (DPA) policy in all elementary schools (OMOE, 2005) to address the current 

suboptimal physical activity (PA) levels of Canadian youngsters (Colley et al., 2011; OMOE, 

2005; ParticipACTION, 2016; Statistics Canada, 2015).  The policy mandates that all 

elementary school students participate in a minimum of 20 minutes of sustained moderate to 

vigorous physical activity (MVPA) during instructional time on each school day of the 

school year (OMOE, 2005).   

To date, published studies of the DPA policy in Ontario have focused on its 

implementation in terms of scheduling and intensity (Stone, Faulkner, Zeglen-Hunt, & 

Bonne, 2012; Patton, 2012a) and on students’ and teachers’ perspectives surrounding its 

delivery (Gilmore & Donahue, 2016; Patton, 2012a, b).  Findings from these and an 

evaluation conducted by Public Health Ontario (PHO) (PHO, 2015) suggest that DPA is not 

being implemented uniformly in Ontario elementary schools.  Challenges to DPA policy 

implementation in Ontario have been cited to include an apparent lack of long-term funding 

(Robertson-Wilson & Lévesque, 2009) and lack of evaluation strategies or province-wide 

testing of student outcomes related to DPA (PHO, 2015; Robertson-Wilson & Lévesque, 

2009).  For example, the OMOE has not formalized learning outcomes for DPA (OMOE, 

2005), which creates ambiguity in reporting mechanisms related to students’ attainment of 

the policy’s requirements.  This current absence of Ministry-mandated resource provision 

and compliance highlights a significant role for school-related stakeholders that have a vested 

interest in these issues.   
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As the strongest advocates for children, parents represent a critical group of 

stakeholders.  Recognizing the influential role played by parents in their children’s PA 

(Janssen, 2015; Vander Ploeg et al., 2013; Voss & Sandercock, 2013; Wofford, 2008), the 

DPA resource guides (OMOE, 2006a, 2006b) include parents among the important partners 

in the promotion and implementation of effective and sustainable DPA activities, stating that 

“parents can model and encourage healthy behaviours at home by being positive role models, 

leading an active lifestyle themselves, and making physical activity an enjoyable part of the 

family’s daily routine” (OMOE, 2006b, p. 10).  Futher, the OMOE’s current conceptual 

model for school wide health promotion (‘Foundations for a Healthy School’), to which the 

DPA policy has been linked, highlights the involvement of parents as central to the 

development of a comprehensive approach to healthy schools policies, programs and 

initiatives (OMOE, 2014).  Many effective interventions have included parental involvement 

(e.g., indirectly through school newsletters, directly via organized activities) as part of a 

comprehensive school-based approach to increase children’s participation in school-based 

and overall PA (Cradock et al., 2014; Gorely, Neville, Morris, Stensel, & Neville, 2009; Jurg, 

Kremers, Candel, Van der Wal, & de Meij, 2006); however, there has been no consensus on 

how to yield the most promising outcomes (Kahn et al., 2002; van Sluijs et al., 2011), and 

little is known about parents’ perceptions of their children’s experiences in school-based PA.  

Consideration of parental perspectives on childhood PA (Lopez-Dicastillo, Grande, & Caller, 

2010), and how to best involve parents in childhood PA promotion initiatives have been 

identified as areas requiring further research (Kipping, Jago, & Lawlor, 2011; O’Connor, 

Jago, & Baranowski, 2009; Thomas, 2006).  Although Gilmore and Donahue (2016), Patton 
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(2012a), and PHO (2015) examined the reasons for the observed disconnect between policy 

and practice, there was no representation from parents in either study.    

As with most learning, school-based programming should be viewed within a broad 

framework that considers the involvement of non-staff stakeholders, including families 

(Hickson, Robinson, Berg, & Hall, 2012).  Therefore, the theoretical orientation of Study 2 is 

informed by McLeroy, Bibeau, Steckler, and Glanz’s (1988) socio-ecological (SE) model, 

which posits that the most effective approach to promoting positive health behaviours in 

students is a combination of efforts at individual, interpersonal, and environmental 

(community, physical, organizational) levels of influence (Booth et al., 2001; McLeroy et al., 

1988; Spence & Lee, 2003; Welk, 1999; Wetter et al., 2001).  Study 2 positions parents at the 

interpersonal level of influence on their children’s PA participation (see Figure 4.1).  To that 

end, identifying and incorporating parental viewpoints and suggestions will contribute to a 

coordinated, comprehensive approach to improving PA in schools. 

 

Figure 4.1: Social-Ecological Model Informing the Study of Parental Input on Ontario’s 
DPA Policy and their Influences on Children’s School-and Family-Based PA  
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The DPA resource guides (OMOE, 2006a, 2006b) and the HPE curriculum (2015) 

highlight the need for schools and parents to work together to ensure that school and home 

provide a mutually supportive framework for children’s healthy growth and development.  

Familial support (Bauman et al., 2012; Gustafson & Rhodes, 2006; Pugliese & Tinsley, 

2007; Rhodes et al., 2016; Trost et al., 2003; van der Horst, Paw, Twisk & Van Mechelen, 

2007; Vander Ploeg et al., 2013; Verloigne, van Lippevelde, Maes, Brug, & De 

Bourdeaudhuij, 2012), parental attitudes about PA (Heitzler, Martin, Duke, & Huhman, 

2006; Vander Ploeg et al., 2013), and parenting styles (Patrick, Hennessy, McSpadden, & 

Oh, 2013) have been identified as correlates of PA patterns in children, with parental support 

being more predictive of child PA than parenting styles (Sebire, Jago, Wood, Thompson, 

Zahra, & Lawlor, 2016).     

Together, the impact of their support, and their role as key school stakeholders, 

emphasize the significance of parents’ input.  The primary purpose of Study 2 is to describe 

parents’ awareness of and beliefs about the DPA policy.  Additional goals include measuring 

parents’ perceptions of the roles and relative contribution of both school and family to 

children’s PA, and to determine whether or not their attitudes and level of support related to 

PA influence the outcomes measuring perceived responsibilities and relative contributions of 

family and school for children’s PA promotion and delivery.  By addressing these gaps in the 

literature, this study will strive to identify family-influenced support needs for 

implementation of the DPA policy in Ontario.   

An appraisal of the literature identified few existing survey instruments that 

addressed the above constructs, highlighting an important knowledge gap in the promotion of 

school-based PA in children.  Related surveys include those developed to assess parental 
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perceptions of school-based policies (Kandra, Goldstein, Gizlice, Woldman, & 

Proescholdbell, 2007; Southward et al., 2012), school climate (Schueler, Capotosto, Bahena, 

McIntyre, & Gehlbach, 2014), the school’s role in addressing childhood obesity (Murnan, 

 2006; Murphy & Polivka, 2007; Stalter, Steinke, & Barker, 

2011), children’s experiences in curricular PA (Cardon, Haerens, Verstraete, & de 

Bourdeaudhuij, 2009; Na, 2015), and parenting practices concerning their children’s PA 

(e.g., attitudes, role modeling, social support) (Berry et al., 2014; Bryant et al., 2008; 

Davison, Cutting, & Birch, 2003; Edwardson & Gorely, 2010; Gattshall, Shoup, Marshall, 

Crane, & Estabrooks, 2008; Henry, Smith, & Ahmad, 2013; Hoover-Dempsey, Bassler, & 

Brissie, 1992; Jaballas, , 2011; Larios,

, 2009; Price, Huhman, & Potter, 2008; Vander Ploeg et al., 2013).  None 

of the available instruments focused on parental beliefs pertaining to Ontario’s DPA policy; 

therefore, a survey was developed with selected items extracted from the relevant existing 

surveys.    

As this study is descriptive and exploratory in nature, no specific hypotheses are 

forwarded regarding parental awareness or perceptions of the DPA policy.  It is anticipated 

however that parents vary in their provision of PA support and personal beliefs surrounding 

the importance of PA, thus influencing their perceptions of the family’s and the school’s 

roles in promoting and delivering PA opportunities for children.   

Method 

Participants 

Participants were self-identified parents/guardians of elementary school-aged children 

residing in Ontario (n = 172).  Demographic variables describing the characteristics of the 
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participants are presented in Table 4.1.  Parents completing the survey generally were female 

(78%), Caucasian (Non-Hispanic) (86.2%), from North Eastern Ontario (57.9%), had 

children in grades 1 through 3 (32.4%), and were university graduates (40.6%).  Of the 59 

parents who specified, 37 self-identified as teachers (12 of whom specified as elementary 

school teachers) and 32 indicated that they worked in a profession related to health 

promotion. 
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Measure 

An online survey was developed with closed- and open-ended questions.  

 

Pilot testing.  An expert panel of four researchers in PA were invited to rate each 

survey item based on (1) clarity and (2) content validity.  For each survey item, feedback on 

each of the two parameters being assessed was obtained via a 3-point scale (agree, somewhat 

agree, and disagree) and an open-ended comments section.  Following this review, seven 

items were deleted because they were deemed extraneous, too broad, or irrelevant based on 

the research questions (e.g., focused on HPE classes rather than school-based PA), and two 

items were added to better represent research constructs surrounding the family’s role in PA 

participation.  Of the 57 retained survey items, 18 were modified and five were completely 

reworded based on expert feedback.  The main reasons for the modifications and re-wording 

were to decrease comprehension problems resulting from the use of technical terms and 

complex sentence structure, and to better reflect the constructs under study.   
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Demographics.  Section I of the survey included 11 single-item questions used to 

assess demographic characteristics of the participants.  A multiple choice response format 

assessed gender, race/ethnicity, highest level of education, household income, awareness and 

use of the children’s fitness tax credit, number of children in elementary school (specified by 

grade), geographical location of residence, and school system attended by their child(ren).  A 

dichotomous scale of yes or no was used to identify parents who are also teachers 

(elementary versus secondary) or who work in a field related to health promotion.  

Parent awareness and perceptions of DPA policy.  Section II of the survey 

included 17 items divided into four subscales, which addressed parents’ awareness of the 

DPA policy (6 items; e.g., Prior to completing this survey, I was already familiar with the 

DPA policy), their perceptions of its suitability (4 items; e.g., The DPA guidelines are 

realistic in terms of the duration of recommended physical activity) and importance (4 items; 

e.g., It is important for elementary schools to have a policy that requires daily physical 

activity for students during the school day), and their beliefs surrounding its scheduling and 

reporting (3 items; e.g., Report cards should include a section specific to DPA so that parents 

know if their children are meeting the DPA requirements).  Questions in the first two 

subscales were generated based on information obtained from the DPA policy itself (OMOE, 

2005) as well as its accompanying resource guides (OMOE, 2006a, 2006b).  Questions 

measuring parental perceptions of the importance of the policy were adapted from Kandra et 
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al. (2007) by recontextualizing North Carolina’s tobacco-free policy to Ontario’s DPA 

policy.  The scheduling and reporting questions were informed by DPA implementation 

literature (Mâsse, Naimen, & Naylor, 2013; Watts, Mâsse, & Naylor, 2014) and previous 

related research conducted with teachers (Study 1).  A 5-point response scale

, based on previously developed surveys (Murphy & 

Polivka, 2007; Price et al., 2008; Stalter et al., 2011), was used to measure level of 

agreement, and allowed for respondents to choose neutrality on the items.   

Parental perspectives.  Section III of the survey included 27 items, five of which are 

stand-alone and ask parents about the source of their child(ren)’s PA.  The remaining 22 

items collectively address parental perspectives related to regular PA and the family’s and 

school’s roles in its promotion and delivery.  The questions are divided into the following 

four subscales: attitudes towards regular participation in PA (5 items; e.g., Regular physical 

activity is associated with numerous health benefits in school-age children), perspectives of 

the family’s (5 items; e.g., it is important for parents to attend school-based events related to 

healthy, active living at their children’s school) and school’s (7 items; e.g., Schools should be 

responsible for providing students with opportunities to be physically active while at school) 

roles in PA participation, and perceived home-based barriers to PA participation (5 items; 

e.g., Time contraints influence the amount of physical activity in which my children engages 

outside of school).  Of the five questions measuring attitudes towards regular participation in 

PA, one was adapted from Price et al. (2008) by changing PA to DPA, and one was adapted 

from Larios et al. (2009) by revising getting enough exercise to current daily amount of PA.  

Of the questions measuring parental perspectives the school’s role in PA promotion/delivery, 

three were informed from Murnan et al. (2006), and one was adapted from Murphy and 
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Polivka (2007) by changing alleviate childhood obesity to increase PA levels of students.  

One of the questions measuring parental perceptions of the family’s role in PA 

promotion/delivery was adapted from Alberta Health (2014).  The original item used a 

multiple choice format for assessing who has the main responsibility (parent, child, school, 

or other), which was revised to ask specifically about the family’s role using the 5-point 

Likert scale.  The remaining questions were generated based on the reviewed relevant 

published literature.  The same 5-point response scale from Section II was used for all survey 

items in Section III.  

To explore the factors that might influence whether or not children receive most of 

the PA at school, an overall ‘Main PA Source’ score was computed using the five stand-

alone questions from Section III.  The rationale for this survey-specific computation was to 

compare the relative contributions of family-mediated to school-based PA.  This was 

accomplished by adding each response specific to family-based PA (active play + organized 

sports + active commute) and subtracting from this value the cumulative score calculated for 

school-based PA (recess + HPE + DPA).  Each sum was within the range of 0 to 15, and their 

difference produced a positive value (when family-based PA was a larger contributor: family 

> school), a negative value (when school-based PA was a larger contributor: school > 

family), or a null value (when family- and school-based PA were equal contributors: family = 

school).  For example, participants who had cumulative scores of 7 and 10 for family- and 

school-based PA, respectively, had a negative outcome (-3) and were therefore assigned to 

the ‘school > family’ category.   

Parental support.  Section IV of the survey included nine items measuring parental 

support of regular PA, five of which measure parental role modeling of PA (validation 
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support; e.g., In a typical week in the past month, how often did your children hear you talk 

about physical activity?) and 4 of which measure social support (e.g., In a typical week in the 

past month, how often did you transport your children for physical activity related events?).  

Seven of the nine questions were original items from Gattshall et al. (2008) and one was an 

original item from Davison et al. (2003).  The scale for each of these items was changed to a 

6-point response scale ranging from 1 (never) to 6 (daily) based on the Godin Leisure-Time 

Exercise Questionnaire (Godin, Jobin, & Bouillon, 1986; Godin & Shephard, 1985).  The 

ninth item in this Section was informed by Lox et al. (2014) (e.g., In a typical week in the 

past month, how often did you educate your children about the benefits of regular physical 

activity?), and was assessed using the same scale. 

Descriptive Comments.  Section V of the survey included three open-ended 

questions prompting participants to expand on what they like and dislike about the DPA 

policy, and to provide comments on how they would change the DPA policy to optimize its 

implementation. 

Procedure 

Following approval from the Research Ethics Board at Nipissing University 

(Appendix F), a snowball recruitment process was used to sample parents/guardians of 

children attending an elementary school in Ontario.  The purpose of this recruitment process 

was to obtain a final sample size targeted at 170 parents.  Eligible parents/guardians who 

were known personally to either the principal investigator or to personal associates of the 

principal investigator were contacted using personal e-mail addresses with basic study 

information (see Appendix G for Participant Contact Letter).  Parents/guardians who chose to 

participate in the study accessed the link provided within the letter to go directly to the 
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anonymous online survey powered by FluidSurveys
TM

, which contained the Participant 

Information Letter and the survey questions (see Appendix E).  The Participant Contact 

Letter sent to parents/guardians contained a sentence encouraging them to forward the letter 

to other parents/guardians who may have been interested in participating in the study, who in 

turn, also had the option of sharing the online study information/survey.  To help improve the 

distribution of the study information/survey, the chairs/presidents of associations likely to 

reach parents of elementary school-aged children in Ontario (e.g., Nipissing District 

Developmental Screen, North Bay Y Titans Swim Team, People for Education) were also 

contacted via e‐mail (see Appendix H for Association Permission Letter) through publicly 

available contact information posted on their websites.  The e-mail asked the associations to 

endorse the study by forwarding the study information to its members. 

Completion of the survey entitled participants to enter into a draw to win one of eight 

Chapters gift cards, valued at $25 each, as compensation for their time.  Following 

submission of responses, participants who chose to enter the draw were re-directed to a page 

not linked to their survey information (see Appendix I for the survey completion/exit 

options).  All data were collected between December, 2015, and March, 2016.   

Data Analysis 

All quantitative data were entered into SPSS for Windows (version 20). Descriptive 

characteristics were used to describe the sample.  Mean composite scores were calculated for 

the constructs measuring DPA-specific outcomes (parental awareness of and perceptions of 

its suitability, importance, and scheduling/reporting), parental perspectives related to regular 

PA (attitudes), the family’s and school’s roles in its promotion and delivery (family 
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responsibility and school responsibility), the barriers surrounding home-based PA (home 

barriers), and parental support of PA (support).   

, and correlation coefficients were used to examine 

relationships between the variables.  The influences of parental perspectives and behaviours 

(support) on their perceived roles of family and school in PA promotion/delivery were 

examined with multiple regression analyses.  A discriminant function analysis (DFA) was 

performed with the Main PA Source score (family > school, school > family, family = 

school) to identify the variables that best discriminate parents who do and do not rely on 

schools for provision of the majority of their child’s PA.  All assumptions were tested and 

passed (unless otherwise indicated) for each statistical test, which resulted in the removal of 

five outliers based on their critical values of Mahalanobis distance at α = .001 (Tabachnick & 

Fidell, 2007).  For the linear regression models, assumptions of normal distribution of the 

residuals (p > .05 for Kolmogorov-Smirnov test for studentized residual), absence of 

significant outliers (Mahalanobis values for independent variables compared to their 

cumulative distribution function have p values > .001), no multicollinearity, 

homoscedasticity (p > .05 for Breusch-Pagan test for heteroscedasticity), and presence of 

linear relationships between dependent and independent variables (loess fit lines fell within 

the 99% confidence interval around the linear fit line between the dependent variable and 

each of the independent variables) were met.  For the DFA, assumptions of independence of 

observations (regressing each variable onto the case identification number was not 
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significant), homogeneity of variance (Levene’s test is non-significant for all of the 

variables), absence of significant outliers, and no multicollinearity were met.  Six of the 

variables failed the test for multivariate normality; however, violations for the normality 

assumption are not considered ‘fatal’ if non-normality is not caused by outliers (Tabachnick 

& Fidell, 2007).  The alpha level was set at 0.05 for all analyses. 

Parents’ responses to open-ended survey items were compiled and content analyzed 

by categorizing the statements.  For each question, meaning units (MUs) were identified and 

grouped into themes.  Based on themes, analytical categories were generated, and each MU 

was re-coded into the appropriate response category(ies) for descriptive analysis (Boyatzis, 

1998; Braun & Clarke, 2006).  MUs that fit into more than one category and/or pertained to a 

category associated with a different question were coded and analyzed as such.  A reliability 

check of the coding system was completed whereby a second researcher independently read a 

random selection consisting of 20% of the responses and independently coded them using the 

same categories.  Adequate inter-rater reliability (77% to 89%) was calculated for each 

question, and members of the research team 

met to achieve consensus prior to final coding.   

Results 

Data Screening 

For each 

construct, internal consistency was investigated through Conbach’s alpha coefficient (see 
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Table 4.2), and item content was assessed for relevance and utility.  The DPA reporting and 

scheduling construct had poor internal consistency (α = .33); therefore, the individual items 

(n = 3) were interpreted as stand-alone questions.  For the DPA importance construct, one 

item measured actual source of PA rather than perceived importance of the policy, and was 

therefore removed from the construct and used in the calculation of the Main PA Source 

score.  Similarly, one of the items from the school responsibility construct was removed and 

analyzed separately, as it measured parents’ beliefs about what schools are actually doing, 

rather than their perceptions of the school’s general role in PA delivery.    

A total of 172 parents/guardians consented to participate in the survey, 134 of whom 

completed the survey (see Figure 4.2).  
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Figure 4.2: Participant Response Frequencies Organized by Categories. aFive of the 
complete responses were identified as outliers and removed from all but the demographic 
data.  
 

Participants who were significantly less likely to complete the survey (i.e., those who 

provided incomplete/partial responses) had the following demographic characteristics: they 

self-identified as belonging to the other category of racial/ethnic group ( 2 = 8.76, p < .05), 

their highest level of education reached the secondary school level ( 2 = 11.80, p < .05), and 

they had an annual household income less than $25,000 ( 2 = 16.17, p < .01). 

Parents’ Awareness and Perceptions of DPA 

Descriptive statistics for the DPA-specific constructs and stand-alone responses are 

presented in Tables 4.3 and 4.4, respectively. 
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Parental Perspectives and Support  

Descriptive statistics for parental perspectives and support related to regular PA and 

the relative responsibilities of families and schools in its promotion and delivery are 

presented in Table 4.5.  

According to the data for the attitudes construct, most parents agreed strongly, with 

equal distribution across demographic categories, that participation in regular PA is 
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associated with numerous health and psychosocial benefits in school-aged children.  The 

median score for PA-related support indicated that the majority of parents exhibit behaviours 

that are reflective of this belief, with parents who work in a field related to health promotion 

having statistically significantly higher scores (U = 932.0, p = .01) compared to parents who 

do not, and parents with children in Grades 4, 5 and/or 6 having statistically significantly 

lower scores (2
 (4) = 11.05, p < .05) than those with children in other grades.  The overall 

mean score for the perceived influence of home-based barriers on children’s PA was neutral, 

with parents from the South Western region of Ontario reporting significantly higher scores 

than those form the North East and Central regions (F(4, 124) = 3.254, 2
 = .095, p < .05).   

A Wilcoxon signed-rank test showed a statistically significant difference between the 

scores for perceived family and school responsibilities (Z = -2.662, p < .01), indicating that 

this sample of parents believe that schools have a greater responsibility than family in the 

promotion and delivery of PA for children.  When asked specifically whether or not schools 

are doing enough to increase the PA levels of the students (stand-alone question), 47.7% of 

parents disagreed, 37.5% neither agreed nor disagreed, and only 14.8% agreed (n = 128).  

There were no demographic differences amongst responses for either the family or school 

responsibility constructs, or for the question asking whether or not schools are doing enough.   

Main PA source.  An overall ‘Main PA Source’ score was computed to explore the 

extent to which schools contribute to children’s PA, as indicated by parents’ ratings of 

family- and school-based activities (see Table 4.6).  Based on these computed scores, family-

mediated activities were identified as the main source of children’s PA by the majority 

(50.4%) of the respondents, with 37% of the parents ascribing school-delivered activities as 

the main source, and the remaining 12.6% assigning equal contributions for the two sources.  
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The distribution of respondents in these categories did not significantly vary across on any of 

the assessed demographic characteristics. 

 

Multivariate Analyses 

Bivariate correlations among the constructs measuring parents’ perspectives of the 

DPA policy, their attitudes and provision of support surrounding PA, their perceived barriers 

for home-based PA, and their perceptions of the roles of family and schools in PA 

promotion/delivery are presented in Table 4.7. 
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Main PA Source.  A direct DFA was used to conduct a multivariate analysis of 

variance test of the hypothesis that parents whose children do and do not receive most of 

their PA during school hours will differ significantly based on eight variables: awareness, 

importance and suitability of the DPA policy, attitudes and support surrounding regular PA, 

school and family responsibilities for promotion/delivery of PA, and barriers for the latter 

(see Table 4.9). 
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Descriptive Analysis of Short-Answer Questions 

When asked what they liked about the DPA policy, the majority of MUs generated by 

respondents indicated endorsement of the policy’s overall message (24.6%), and specifically, 

its mandate to have dedicated PA time in the school day (30.6%) (see Figure 4.3).  For 

example, respondents liked that the DPA provides “students with the opportunity to [be] 

physically active every day” (parent-teacher with children in Grades 2 and 4) (dedicated PA 

time), and that it teaches them “how to have work/exercise balance” (parent of children in 

Grades 5 and 7) (overall message).  The facilitation of student learning and promotion of 
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student health were also specified as commendations of the DPA policy, representing 14.1% 

and 8.2% of the MUs, respectively.  The examples provided for how DPA can improve 

learning included via increased student focus (n = 8) and its provision of an academic break 

(n = 3).  Among the specific physical and mental health benefits, respondents highlighted that 

it helps children burn energy (n = 4), manage stress levels (n = 2), build relationships (n = 2), 

and increase self-confidence (n = 1).  For example, “I like that the 20 minute break helps 

children burn energy, clear their heads, manage stress levels, build relationships, etc.” (parent 

of child in Grade 8).   

A total of 10 MUs (11.8%) referenced the policy’s reach, with respondents expressing 

beliefs that the policy “is great for students who don’t have activities at home” (parent of 

child in Grade 6) and that they “like [how] it standardizes daily physical activity for all 

children” (parent of children in Grades 3 and 7).  The policy was also viewed as a means to 

reinforce/supplement home-based PA messages and initiatives (7.1% of the MUs): “During 

the school year, the school sees more of my children [than] I do during the timeframe [when] 

physical activity can be encouraged…school needs to play a role in providing opportunities 

[for] and reinforcing the importance of physical activity and health.  The DPA policy gives 

me assurance that my children are receiving consistent physical activity in my absence” 

(parent of children in Grades 2 and 5).  The remaining MUs were either reflective of 

unfamiliarity (n = 2) or a general dislike for the policy (n = 1).  
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  170 

  



  171 

  



  172 

  



  173 

  

Discussion 

Study 2 addressed a gap in the relevant literature by surveying parents’ awareness and 

perspectives of Ontario’s DPA policy with the overall goal of identifying parent-influenced 

support needs for the policy’s implementation in elementary schools.  As informed by the SE 

model described by McLeroy et al. (1988), Study 2 targeted the interpersonal level of 

influence on children’s school-based PA by surveying parents’ perceptions of the home and 

school settings.   
Parents’ Awareness and Perceptions of the DPA Policy 

The findings from this study show that partnerships between home and school are 

lacking with respect to DPA promotion and implementation.  The majority of parents were 
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not aware of the DPA policy prior to participating in this study, which may be why teachers 

have cited a lack of parental engagement as a barrier to its implementation (Study 1).  

Qualitative responses expanded on the reported lack of awareness, with many parents citing 

that the DPA policy is not well communicated.  Coupled with the belief that there is 

inadequate accountability surrounding its implementation, having DPA included on students’ 

report cards and in their homework were among the proposed initiatives.  Based on their 

children’s grade level, parents with the lowest awareness of the policy were those of children 

in Grades 1, 2 and/or 3, which is the grade range that receives significantly more DPA, as 

reported by teachers from the same regions (Study 1).  This discrepancy further highlights a 

lack of communication between schools and families with respect to PA-related goals.  For 

parents who were learning about the DPA policy as they were completing the survey, 

responses to subsequent questions may have been biased due to a reflexive guardedness 

surrounding their personal roles as parent stakeholders in DPA delivery (OMOE, 2006a). 

Despite being previously unaware of it, most parents did agree that DPA is an 

important and feasible initiative in elementary schools.  The perceived importance of the 

policy was expanded upon via written responses, which collectively highlighted an 

endorsement for the incorporation of PA in the school day.  These findings are consistent 

with those indicating that surveyed parents strongly agree with school-based health 

promotion initiatives in Alberta, including the province’s DPA policy (Spitters, Schwartz, & 

Veugelers, 2009).  Although the quantitative measure of suitability indicated that most 

parents think of the policy’s PA directives as adequate in terms of duration, frequency and 

intensity, many of the written responses advocated for an increased amount of daily PA, and 

when specified, indicated that it be via increased duration of DPA sessions.  
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When asked specifically about having DPA on report cards, most parents agreed that 

it should happen; however, those who self-identified as elementary school teachers were less 

likely to do so.  Pairing this finding with the data that identify elementary school teachers as 

both more aware of the policy, and less likely to believe in its importance, suggests that these 

perceptions are reflective of teachers’ knowledge surrounding its actual implementation, 

which previous research suggests is not happening as prescribed (Study 1).  Comparing 

Ontario’s DPA policy with DPA policies in other provinces, only British Columbia’s 

mandates that DPA participation is included in report cards; however, considering that none 

of the Canadian DPA polices are increasing the PA levels of students (Olstad, Campbell, 

Raine, & Nykiforuk, 2015), the impact of an accountability measure on implementation 

fidelity is unknown and warrants further research.  

Inconsistent and/or suboptimal implementation of the DPA policy was cited as its 

most disliked characteristic.  These negative outcomes have been linked with the flexible 

delivery model for DPA (Olstad et al., 2015), which gives teachers autonomy in determining 

how PA is delivered (Allison et al., 2014).  However, among the suggestions from parents in 

this study were the standardization of delivery models and the mandated inclusion of DPA on 

daily timetables.  Data from surveyed Ontario elementary school teachers supports the latter 

suggestion and indicates that posting DPA on a daily schedule is significantly associated with 

improved DPA delivery (Study 1).  Quantitative responses to specific questions targeting 

DPA scheduling gave equivocal results regarding the use of instructional time, and suggested 

that the use of HPE time was supported by parents.  In their short answer responses, some 

parents suggested that the directives of the policy be integrated with academic curricula 

throughout the day, and others suggested that they be integrated into a modified HPE 
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curriculum that has increased time dedicated to PA (as opposed to being mandated separately 

as a policy).  A search of OMOE policies and programs, and a review of the curricula, did 

not reveal any other provincial policies that were also a required component of a specific 

curriculum, as the DPA policy is with the HPE curriculum.  Rather, a resource document has 

been prepared to assist teachers in bringing environmental education into the classroom in 

each subject area in Grades 1 to 8 and kindergarten (OMOE, 2011), which identifies a 

precedent for the integration of DPA into all subjects, as proposed by some parents.  Further 

research exploring existing cross-curricular opportunities for HPE is suggested in order to 

identify schools /teachers that/who model this delivery, thereby facilitating the identification 

of effective practices for DPA integration into the curricula.   

Together, these findings highlight a need for increased communication between 

schools and families regarding the DPA policy.  While parents appear to be supportive of its 

specific directives, there is a belief that it is not happening due to its absence from report 

cards and ambiguity in delivery strategies.   

Parental Attitudes, Support, and Perceptions Surrounding PA Promotion and Delivery 

Considering the importance of the home environment in shaping children’s PA 

behaviours (Golan, 2006), an understanding of parents’ attitudes, behaviours (i.e., support) 

and perceived responsibilities surrounding PA promotion and delivery is necessary for 

developing strategies that increase parents’ awareness and foster their support of the DPA 

policy.   

Parental attitudes and support.  Findings from the quantitative and qualitative data 

consistently indicated that parents’ values and beliefs in the importance of PA align with the 

available health-based evidence (e.g., Bailey, Hillman, Arent, & Petitpas, 2013; Janssen & 
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LeBlanc, 2010), and with the tenets of the DPA policy (OMOE, 2005a, b).  Measures of their 

support were less conclusive and appeared to be influenced by demographic factors. Support 

was higher among parents employed in a field related to health promotion and was lower if 

their children were in Grades 4, 5 and/or 6.  Perceived barriers surrounding out-of-school PA 

participation, such as time constraints and the cost associated with these activities, did not 

appear to influence parental support, but were more prevalent among parents living in South 

Western Ontario.  

Perceived responsibilities and relative contribution: School versus family. 

Individual measures of the school’s and family’s responsibilities for promotion and delivery 

of children’s PA indicated that parents believe both institutions play an important role.  

Comparing these measures indicate an imbalance, with the school having a greater perceived 

responsibility.  Written responses suggested that the imbalance may be due to the amount of 

time that children spend at school, which, according to survey data collected by the Canadian 

Education Statistics Council (2014), averages 8,282 cumulative instructional hours between 

the ages of 6 and 14 years.  However, family-mediated opportunities (organized sports, active 

play, and active transportation) contributed a greater amount to children’s overall PA than 

school-based opportunities (DPA, HPE, and recess), suggesting that most children participate 

in more PA outside of school than during the school day.  These ratings were based on parent 

perceptions and may be confounded by their unawareness of the DPA policy and its relative 

contribution.   

Informed by multivariable analyses, parents whose attitudes align with the tenets of 

the DPA policy (i.e., regular PA has a positive impact on children) are more likely to believe 

that schools play an important role in PA promotion/delivery, and are distinguished from 
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parents whose children receive more of their PA at school, as their children receive a 

balanced amount of their PA from both institutions (school and family).  Parents whose 

children receive more of their PA at school had significantly more home-based barriers, the 

reported presence of which distinguishes them from parents whose children receive most of 

their PA out of school (i.e., from family-mediated PA).  This outcome is supported by written 

responses, which addressed the fact that schools offer a central location where the full 

socioeconomic spectrum of the population can be reached (Fox, Cooper, & McKenna, 2004; 

Konu & Rimpelä, 2002; Pate et al., 2006; Speigel & Foulk, 2006), and can therefore provide 

an opportunity to promote PA for all children, regardless of their life circumstances (Naylor 

& McKay, 2008).  Finally, parents who are supportive of an active lifestyle are more likely to 

believe that family plays an important role in children’s PA, and both characteristics, 

together with a belief in the importance of the DPA policy, are attributed to parents whose 

children receive most of their PA from family-mediated initiatives.  This finding adds to the 

relevant evidence base advocating for parental support, which shows that parental modeling 

of PA (validation support) (van der Horst et al., 2007) and social support (De Lepeleere, 

DeSmet, Verloigne, Cardon, & De Bourdeaudhuij, 2013; Gustafson & Rhodes, 2006) 

promote children’s PA. 

Together, the perceived role of schools, and the finding that many children receive 

most of their PA at school rather than via family-mediated activities, underscores the 

importance of school-based initiatives for PA promotion and delivery.  However, despite 

these perceptions and the amount of time that children spend at school, the home 

environment remains the most important setting for shaping children’s PA (Golan, 2006).  

Further, given that the DPA policy covers only up to one third of the 60 minutes of PA 
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recommended for children, additional family-mediated PA is required.  Therefore, resources 

should be developed to help extend tenets of the policy into homes, thereby increasing 

parents’ capacity to provide support for their children’s PA, which, as evidence herein, is 

predictive of increased family-mediated PA, and as shown elsewhere (Shen et al., 2016), is 

associated with children’s enjoyment in school PA.   

More in-depth qualitative exploration of parental beliefs and ideas for improving 

communication between the school and home settings is warranted through the use of parent 

focus groups and/or interviews.  Further, additional formative research is required on how 

parents view their role in facilitating their children’s participation in school-based PA.  

Although Study 2 was not designed using the Theory of Planned Behaviour (TPB), findings 

indicate that elements of this theory; namely, parents’ attitudes, behaviours, and perceptions 

of their roles and barriers (i.e., Perceived Behavioural Control; PBC) surrounding their 

children’s participation in regular PA were associated with DPA-related outcomes.  The TPB 

proposes that behavioural intentions and behaviours result form a rational process of decision 

making that is influenced by attitudes, subjective norms, and PBC ( Rimer, 

2008), and its predictive utility has been demonstrated in parents’ roles as health promoters 

for children (Andrews, Silk, & Eneli, 2010).  Specifically, attitudes, subjective norms, and 

PBC predicted behavioural intentions, and behavioural intentions predicted parents’ 

provision of healthy foods for their children (Andrews et al., 2010).  Therefore, constructs 

from the TPB represent applicable variables to include in future studies designed to increase 

parent engagement and support of the DPA policy.   

Some limitations of this study need to be addressed.
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rigorous validation and reliability analyses   Results were generated from a sampled 

population that was not representative of the province’s demographics; therefore, 

generalizability of the findings may be limited.  Compared with the province’s population 

(Statistics Canada, 2013a, b), the sample for this study has a much higher representation from 

the North, especially North Eastern Ontario, and a much lower representation from Central 

and South Western Ontario.  Accordingly, representation from the First Nations population 

was higher than that of the provincial but lower than that of the regional (North East) 

average, and the reverse is true for respondents who identified in an ‘other’ racial/ethnic 

group.  The sampled population also has a much higher income and education level than the 

provincial and regional averages, and an over-representation of teachers and workers in 

health promotion.  Together, the demographics of the sampled population indicate an over-

representation of motivated populations with respect to PA promotion and participation, and 

an under-representation of populations that have lower socioeconomic status and belong to a 

minority racial/ethnic group.  This is a relevant gap in the data considering that the under-

represented populations are at higher risk for physical inactivity and the associated negative 

health effects (Janssen, Boyce, Simpson, & Pickett, 2006; Marshall et al., 2007; Seefeldt, 

Malina, & Clark, 2002).  Finally, some of the statistical findings need to be interpreted with 

caution.  Survey items capturing children’s participation in PA during and outside of school 

were based on parent ratings rather than being quantified objectively (e.g., PA log, 
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accelerometers); therefore, calculations for and analyses with the Main PA Source are open 

to interpretation.  Two of the constructs (family responsibility and home-based barriers) had 

questionable reliability (α = 0.6  0.7) suggesting that items within each composite may not 

have been measuring the same latent construct (George & Mallery, 2003).  Moreover, the 

moderate predictive capacity and classification rate of the DFA, coupled with the relatively 

small univariate effect sizes of the variables, suggests that a different combination of 

variables not accounted for in this design would better predict group membership.   

Conclusions 

Findings from Study 2 indicate that the majority of the sampled parents were not 

previously aware of the DPA policy.  Despite this lack of awareness, the school’s role in PA 

promotion/delivery was perceived to be greater than the family’s, and half of the parents 

relied on schools for at least an equal contribution to their children’s PA.  Adding to the 

evidence base advocating for parental support of children’s PA promotion (De Lepeleere et 

al., 2013; Gustafson & Rhodes, 2006; van der Horst et al., 2007), parents who self-rated as 

supportive of an active lifestyle were more likely to believe that family plays an important 

role in children’s PA, and less likely to rely on schools for their children’s PA.  The 

involvement of parents in school-based programs is an important and modifiable underlying 

influence of children’s PA (Ickes, Mahoney, Roberts, & Dolan, 2016).  While findings from 

this study support a need for increased parental involvement with the DPA policy, further 

research is required to determine how to effectively foster this involvement.  Moving 

forward, recommended strategies informed by the findings herein include: (1) regular 

correspondence to parents about DPA and healthy living education (e.g., using school 

websites and/or social media); (2) formalizing learning outcomes for DPA to facilitate the 
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inclusion of a ‘(not) meeting DPA requirements’ statement on report cards; and, (3) engaging 

parents in DPA planning, promotion and/or delivery (e.g., via information sessions and/or 

family-based “active homework”).  The first and second recommendations directly address 

the lack of parental awareness surrounding the DPA policy, and the third, which re-iterates a 

suggestion from the Principal’s DPA Resource Guide (OMOE, 2006b), strives to increase 

parents’ capacity to provide support, both for PA in general and for the delivery of DPA in 

their children’s schools.   
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Chapter 5: Evaluation of Physical Activity Interventions in Children via the Reach, 

Efficacy/Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) 

Framework: A Systematic Review of Randomised and Non-Randomised Trials1 

(Study 3) 

The importance of physical activity (PA) for health is evident and well-defined 

(Bailey, Hillman, Arent, & Petitpas, 2013).  The literature suggests that participation in 

regular PA, especially in childhood, can foster healthy human development and equip 

individuals and communities with sustainable health promotion and disease prevention 

practices (Boreham & Riddoch, 2001; Kelder, Perry, Klepp, & Lytle, 1994).  Unfortunately, 

global data suggest that the majority of school-aged children (5 to 11 years) and adolescents 

(12 to 17 years) are not participating in the recommended daily 60 minutes of moderate-to-

vigorous physical activity (MVPA) (Physical Activity Guidelines Advisory Committee, 

2008; Tremblay et al., 2011, 2014; WHO, 2010).  Self-reported PA data from 39 countries 

show that only 23% of children aged 11 years met the recommended guidelines (Currie et al., 

2012).  Therefore, it is important to study the effectiveness and efficacy of different PA 

                                                 

 

 

 

1 A version of this chapter has been published by Preventive Medicine. McGoey, T., Root, Z., Bruner, M. W., 

& Law, B. (2016). Evaluation of physical activity interventions in children via the reach, efficacy/effectiveness, 

adoption, implementation, and maintenance (RE-AIM) framework: A systematic review of randomized and 

non-randomized trials. Preventive Medicine, 82, 8-19. doi:10.1016/j.ypmed.2015.11.004 
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interventions in order to develop appropriate programmatic strategies to promote children’s 

PA participation. 

To that end, many systemic reviews and meta-analyses of PA interventions for young 

people have been conducted (Atkin, Gorely, Biddle, Cavill, & Foster , 2011; Brown & 

Summerbell, 2008; Jago & Baranowski, 2004; Kriemler et al., 2011; Lai et al, 2014; 

Lonsdale et al., 2013; Lubans, Morgan, & Tudor-Locke, 2009; Metcalf, Henley, & Wilkin, 

2012; Rees et al., 2006; Salmon, Booth, Phongsavan, Murphy, & Timperio, 2007; Strong et 

al., 2005; van Sluijs, Kriemler, & McMinn, 2011).  However, most of these studies include a 

broad age range for participants and have made little distinction between the intervention 

effects on younger (i.e., children) versus older (i.e., adolescents) participants.  Further, of the 

studies that reviewed PA interventions in children exclusively (Biddle, Braithwaite, & 

Pearson, 2014; Kellou, Sandalinas, Copin, & Simon, 2014; Norris, Shelton, Dunsmuir, Duke-

Williams, & Stamatakis, 2015; Salmon, Brown, & Hume, 2009) or separately from other age 

groups (Timperio, Salmon, & Ball, 2004; van Sluijs et al., 2007), all primarily focused on the 

efficacy/effectiveness (i.e., internal validity) of the interventions by attempting to provide 

evidence of a causal relationship between intervention strategies and increased PA levels.  In 

so doing, the generalizability and translatability (i.e., external validity) of the results have not 

been addressed in this population, thereby underscoring the need for research that focuses on 

the translation of health behaviour interventions into practice (Loef & Walach, 2015). 

To address the research-practice gap, Glasgow et al. (1999, 2004) designed the five-

dimension RE-AIM (Reach, Efficacy/Effectiveness, Adoption, Implementation, 

Maintenance) evaluation framework.  The RE-AIM model expands assessments of 

interventions beyond Efficacy/Effectiveness, which addresses the impact of an intervention 
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on important outcomes when tested under optimum conditions (efficacy) or in real-world 

settings by individuals who are not part of the research team (effectiveness) (Flay, 1986; 

Glasgow, Lichtenstein, & Marcus, 2003).  Reach and Adoption dimensions address the 

generalizability of an intervention by respectively considering: (i) the extent to which a 

sample of participants reflects the entirety of the potentially eligible population; and, (ii) the 

potential influences of the intervention’s site characteristics on the intervention’s delivery 

(Glasgow, Vogt, & Boles, 1999; Glasgow, Klesges, Dzewaltowski, Bull, & Estabrooks, 

2004).  Translatability of an intervention into an applied setting is addressed via the 

Implementation and Maintenance dimensions, which jointly consider the extent and fidelity 

of the intervention, and the costs associated with its delivery and institutionalization 

(Glasgow et al., 1999, 2004).  Collectively, the RE-AIM dimensions form a model that 

considers the population health impact of an intervention by balancing the emphasis on 

internal and external validity. 

The RE-AIM framework has been successfully applied to a number of health 

behaviour interventions (e.g., obesity prevention) (Duffy et al., 2015; Martínez-Donate et al., 

2015; Thomas, Krevers, & Bendtsen, 2015), and has demonstrated utility in guiding literature 

reviews focused on assessing the internal and external validity of health promotion 

intervention research (Akers, Estabrooks, & Davy, 2010; Allen, Zoellner, Motley, & 

Estabrooks, 2011; Bellicha et al., 2015; Dzewaltowski et al., 2004; Klesges, Dzewaltowski, 

& Glasgow, 2008).  More specifically, the RE-AIM framework has been used to guide PA 

interventions in children (de Meij et al., 2010; Dunton, Lagloire, & Robertson, 2009; 

Janssen, Toussaint, van Mechelen, & Verhagen, 2013; Nigg et al., 2012), adolescents 

(Jenkinson, Naughton, & Benson, 2012), and adults (Caperchione et al., 2015; DerAnanian, 
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Desai, Smith-Ray, Seymour, & Hughes, 2012), and to evaluate reviews of PA interventions 

in adolescents (McGoey, Root, Bruner, & Law, 2015) and/or adults (Antikainen & Ellis, 

2011; Bellicha et al., 2015; Blackman et al., 2013; White, McAuley, Estabrooks, & 

Courneya, 2009).  However, there has yet to be a review of PA interventions in children 

conducted using the RE-AIM framework.  Therefore, the purpose of this article is to present 

the findings of a RE-AIM review in order to address the following research question: to what 

extent are randomised and non-randomised PA interventions in children reporting internal 

and external validity measures.  These findings will be used to inform future intervention 

strategies to improve the implementation of school-based policies intended to increase the 

PA levels of elementary school children.  To facilitate a comprehensive investigation of 

effective strategies, the scope of the review was broadened from the school setting to include 

all contexts in which children’s PA behaviour can be targeted.  The findings reported herein 

complement those reported in a previous review (McGoey et al., 2015), which focused on PA 

interventions in adolescents and similarly assessed their generalizability across settings and 

populations, and considered variables that may have moderated the interventions’ 

efficacy/effectiveness, such as cost and implementation fidelity (Glasgow et al., 2003, 2004). 

Method 

Database Search and Study Inclusion 

Five electronic databases (Pubmed, Nursing and Allied Health Literature, 

SPORTDiscus, PsycINFO, and Educational Resources Information Center) were searched 

for articles written in English and published in peer-reviewed journals from January 2003 to 

January 2015.  At the time of study commencement, 2003 represented a 10-year period.  For 

each database, the following search terms were used: (physical activity OR fitness OR 
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exercise OR physical education OR sport OR running) AND (random OR controlled OR trial 

OR clinical OR intervention) AND (programs OR strategy OR initiative OR promotion OR 

curriculum) AND (effectiveness OR sustainability OR feasibility OR implementation) AND 

(child OR youth OR juvenile OR boy OR girl). After removal of duplicate citations and 

screening of abstracts, 692 full-text articles were assessed.  To be eligible: studies had to 

include a direct comparison between intervention and control/comparison groups, which 

could be formed by random assignment (experimental) or included in the study as intact units 

(quasi-experimental); mean age for participants had to be 5 to 11 years old (defined as the 

age range for children in the Canadian Physical Activity Guidelines; Tremblay et al., 2011) 

and not selected on the basis of having a health problem; and, outcomes had to include a 

measure of PA participation and/or psychosocial status related to PA behaviour change.  All 

intervention settings, strategies, and types of assessment were eligible for inclusion.  The 

final review included 104 articles representing 78 unique interventions (see Figure 5.1).  
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Figure 5.1: Selection of Physical Activity Interventions for Inclusion in RE-AIM Review. 
 

RE-AIM Coding and Scoring 

Two members of the research team (first and second authors) independently coded all 

eligible articles based on the presence (1) or absence (0) of components for each RE-AIM 

dimension (defined in Table 5.1).  Initial percent agreement was 89.8%, and all discrepancies 

were resolved by discussion.  Following resolution, frequency counts and percentages were 

recoded for each RE-AIM component, and means were calculated for each RE-AIM 

indicator using Microsoft Excel 2007.  Components were derived from a reliable extraction 

tool (Akers et al., 2010; Dzewaltowski et al., 2004; Estabrooks et al., 2002; Glasgow et al., 

2004) that was developed based on the RE-AIM framework. Presence of psychosocial 

measures, baseline activity, and use of theory were added to the Efficacy/Effectiveness 
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dimension to ensure relevancy with the behaviour (PA) and population (children) under 

review.  Descriptions of the intervention location and staff delivering the intervention were 

added to the Adoption dimension, and cost of maintenance was added to the Maintenance 

dimension, as informed by other RE-AIM reviews of health behaviour interventions (Allen et 

al., 2011; Blackman et al., 2013) 
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Table 5.1  
 
Proportion of Physical Activity Interventions Reporting RE-AIM Dimensions and 
Components  
 

 
Results 

The characteristics of the reviewed interventions and measured outcomes are 

summarized in Table 5.2 and expanded upon in Appendix J. 

Table 5.2 
 
Intervention Characteristics of Studies Reviewed 
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Table 5.2 
 
Intervention Characteristics of Studies Reviewed 
 
 
Intervention  
(+ companion publicationsa) 

Int. 

Setting + 

Strategyb 

Int. 

Length 

(wks)c 

Int. Focus PA 

measure 

Targeted sub-

population 

Sig. Outcomesd 

PAe PSf 

Cluster randomized controlled trials (51.3% of studies) 

Angelopoulos et al., 2009a1                                   IIIb3 48 Effect1 S-R Low SES Yes  NM 

Butcher et al., 2007 II 1 Effect2 Ped No Yes NM 

Caballero et al., 1998a2 IIIb3 96 Effect1 S-R Rural A. Indian 

communities  

 

Yes1  Yes 

Christodoulos et al., 2006 III 32 Effect2 S-R No Yes Yes 

Efrat, 2013 II 6 Effic2 Acc No No NM 

Fairclough et al., 2013 Ib3 20 Effect2 Acc Low SES Yes NM 

French et al., 2005 IVb3 104 Effic2 S-R ♀s No NM 

Gentile et al., 2009 IIIb3 32 Effect2 Ped No No  NM 

Goran and Reynolds, 2005 IIIb2 8 Effic1 Acc No  Yes2  Yes 

Grydeland et al., 2013a3 IIIb3 80 Effect2 Acc  No Yes Yes 

Hands et al., 2011 V 24 Effic2 P-R No  Yes2 NM 

Horne et al., 2009 I 14 Effic1 Ped No  Yes NM 

Huberty et al., 2014a4 IIb1 32 Effect1 Acc, 

PAO 

No  Yes5 NM 

Kain et al., 2014 IIIb3 48 Effect1 Ped No No NM 

Keihner et al., 2011 Ib3 8 Effect2 N/A Low SES NM Yes 

Kipping et al., 2014a5 IIIb3 32 Effect1 Acc No No NM 

Kiran et al., 2010 I 12 Effect1 S-R No No No 

Levy et al., 2012 IIIb3 24 Effect1 S-R No No Yes 

Loucaides et al., 2009 IIb1 4 Effect1 Ped No  Yes NM 

Magnusson et al., 2011 Ib3 64 Effect2 Acc No  Yes3,4  NM 

Mahar et al., 2006 I 12 Effect1 Ped No  Yes NM 

McNeil et al., 2009 III 44 Effect1 S-R Low SES Yes No 

Meyer et al., 2014a6 I 32 Effect1 Acc No Yes No 

Michaud et al., 2012 I 12 Effect1 S-R No  Yes NM 

Muth et al., 2008 Ib3 12 Effect1 S-R Rural area No No 

Naylor et al., 2008a7 III 44 Effect2 S-R, Ped No Yes1,8 NM 

Olvera et al., 2010a8 Vb3 12 Effic1 Acc ♀s (Latina) No NM 

Pangrazi et al., 2003 I 12 Effect1 Ped No  Yes2  NM 

Rosenkranz et al., 2010 IV+Vb3 16 Effect1 S-R, Acc ♀s Yes5 NM 

Rowland et al., 2003 III 32 Effic2 P-R No No NM 

Salmon et al., 2005a9 I 36 Effect1 Acc Low SES Yes Yes 

Salmon et al., 2011 I 7 Effect1 S-R Low SES No No 

Spiegel et al., 2006 IIIb3 24 Effect1 S-R No No NR 

Trost et al., 2009 IV 4 Effic1 Ped No Yes No 

Verstraete et al.,2007aa10 III 64 Effect2 S-R, 

PAO 

No Yes No 

Verstraete et al., 2006 II 12 Effic2 Acc  No Yes NM 

Wen et al., 2008 III 64 Effect1 S-R, P-R No Yes9  NM 

Williamson et al., 2007 IIIb3 64 Effic1 S-R No No Nod 

Wilson et al., 2011 II 17 Effic1 Acc Low SES Yes4  Yes4  

Yildrim et al., 2014 

 

 

 

IIIb1 72 Effect2 Acc No Yes4 Yes2,4 

Non-randomized trials with a comparison group (38.5% of studies) 
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Table 5.2 
 
Intervention Characteristics of Studies Reviewed 
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school-based (curricular), II =: school-based (extra-curricular), III = school-based (multi-level), IV = community-based, V 
= family-based. 
a Interventions with separate publications in which additional outcomes were measured: (1Angelopoulos et al., 2006) 
(2Caballero et al., 2003; Davis et al., 2003; Stevens et al., 2003; Stone et al., 2003; Teufel et al., 1999; Going et al., 2003; 
Steckler et al., 2003) (3Bergh et al., 2012; Lien et al., 2010) (4Huberty et al., 2011) (5Lawlor et al., 2011; 2013) (6Kriemler et 
al., 2010; Zahner et al., 2006) (7Naylor et al., 2006) (8Olvera et al., 2008) (9Salmon et al., 2006; 2008) (10Verstraete et 
al.,2007b; Cardon et al.,2009) (11Janssen et al., 2013) (12de Meij et al., 2011; 2010) (13Manios et al., 2006) (14Taylor et al., 
2006).  b Intervention strategy (1 included the use of playground markings) (2incorporated computer-based delivery) 
(3targeted both PA and dietary behaviour).  c32 weeks = 1 school year; 64 weeks = 2 school years; 96 weeks = 3 school 
years; 128 weeks = 4 school years, 4 weeks=1 month. d Yes = primary PA and/or PS measure reported a statistically 
significant difference compared to a control or comparison condition. e PA context (with output measures) include: leisure 
time PA (measured via the implementation of school travel plans and percentage of students who walked to and from 
school, in minutes of MVPA/day, as percentage of time spent in MVPA on the playground or during girl scout troop 
meeting, number of children outdoors and physically active, usage of exercise equipment, and steps/minute); overall PA 
participation (measured in steps/day, daily counts/minute and minutes of accumulated MVPA, MPA and/or VPA, frequency 
of engagement in organized sport activities, and energy expenditure in METS); recess PA levels (measured in 
counts/minute, as percentage of students engaged in VPA, percentage of time spent in MVPA, VPA and/or LPA, energy 
expenditure in METS, and steps/minute); and, in-school PA levels (measured in minutes spent in bouts of VPA, 
counts/minute, and steps/day).  f measured outcomes include: PA-based knowledge, self-efficacy, enjoyment, intentions, 
attitude, outcome expectancy, motivation, self-esteem, and perceptions of social support from teachers, school environment, 
advantage of regular PA, and individual PA levels.  Not adequately powered to detect statistically significant differences or 

statistical significance not specified. 

only for: 1S-R data; 2♀s; 3♂s; 4mid-point data; 5Acc data; 6sedentary children, 7select 

age groups, 8♂s Ped data, 9P-R data. sub-sample measured with (1Acc) (2Ped) did not have significant outcomes. sub-
sample(s) measured with Acc also had significant outcomes 
 
RE-AIM Dimensions and their Components 

Table 5.1 summarizes the number and percent of studies reporting on each of the RE-

AIM components.  The average comprehensiveness of reporting score was 14.2 (ranged from 

9 to 20) out of a possible 27 components.  The majority of the studies (80.8%) reported on 

approximately 50% (11 to 17) of the RE-AIM components.  Of the remaining studies, five 

reported on only 35% (9 or 10) and ten reported on more than 65% (18 to 20) of the RE-AIM 

components.   

Reach.  Baseline sample sizes ranged from 18 to 2258 (Mdn = 319.5) participants.  In 

the cluster RCTs, the number of clusters ranged from 2 to 69 (Mdn = 15).  All studies 

reported the age (range = 5 to 11 years) and sex of the participants; most included a 

racial/ethnic distribution, measures of socioeconomic status (SES), and anthropometry (e.g., 

weight, height); and some reported characteristics such as language literacy and geographical 

residence (e.g., urban versus rural).  Some of the interventions (38.5%) targeted specific sub-
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populations (see Table 2) and most were conducted in North America (53.8%) or Western 

Europe (25.6%). 

When reported, participation rate was between 4.3% and 100% (Mdn = 76.7%) at the 

student level and between 12% and 100% (Mdn = 44.5%) at the school level. The eight 

studies that reported on the representativeness of the recruited participants compared to the 

non-participants found no differences (Cradock et al., 2014; Gortmaker et al., 2012; 

Grydeland et al., 2013), that participating students were more likely to have been already 

active (Jurg, Kremers, Candel, Van der Wal, & de Meij, J., 2006), or that non-participating 

schools had lower (Gabriel, DeBate, High, & Racine, 2011) or higher (Janssen et al., 2013) 

enrolment, or were already involved in community-based health initiatives (Rowland, 

DiGuiseppi, Gross, Afolabi, & Roberts, 2003).  The authors of the eighth study (McNeil, 

Wilson, Siever, Ronca, & Mah, 2009) were denied access to the non-participant data and 

were therefore unable to make comparisons. 

Efficacy/Effectiveness.  All reviewed articles included measures of PA participation 

(52.6%), PA-related psychosocial outcomes (1.3%), or both (42.3%) (see Table 2).  PA 

outcomes (reported most frequently as time engaged in overall PA) were measured in 77 

studies, 53 of which reported statistically significant improvements in PA behaviour 

compared to controls.  Psychosocial outcomes were measured in 34 of the studies (54.3% 

were theory- and 28.1% were non-theory-based), 18 of which reported statistically 

significant improvements.  Of the studies that specified an intervention focus, 33 and 12 

identified as effectiveness and efficacy trials, respectively.  The remaining 33 were coded as 

effectiveness trials (n = 23) if they were implemented by regular staff and relied on existing 

resources and/or procedures, or as efficacy trials (n = 10) if they were implemented by the 
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research staff (Glasgow et al., 2003).  The percentage of studies that assessed PA with 

objective measures (e.g., accelerometers, pedometers, telometers) alone (40.3%) or in 

combination with observation or self-report measures (9.1%) was roughly equal to the 

percentage of studies that assessed PA solely by observation and/or self-/parental-report 

(50.6%). 

Sub-analyses of PA outcomes indicated that study design did not appear to influence 

results, with 62.5%, 66.7%, and 73.3% of the randomised controlled trials (RCT), cluster 

RCT, and non-randomised trials reporting significant findings, respectively.  Similarly, the 

percentages of studies reporting significant findings were comparable for effectiveness 

(70.9%) and efficacy (63.6%) trials, as well as for studies that did (72.4%) and did not 

(66.7%) target sub-populations.  However, the PA measure used, as well as the intervention 

setting and strategy did appear to influence measured outcomes.  Of the interventions that 

used objective measures (alone or in combination with self-report or observation), 78.9% 

reported significant differences in PA levels between experimental and control groups, 

compared with 59% of those that relied solely on observation and/or self-/parental-report.   

Considering intervention setting, school-based studies (n = 62) were the most 

successful, with 69.3% of the studies reporting significant positive PA outcomes.  Of these, 

the extra-curricular interventions delivered after-school and/or during recess (n = 17) were 

most promising, with 82.3% of the studies showing significant differences between 

intervention and control groups.  The school-based interventions that included policy 

strategies and/or community and family linkages (multi-level) (n = 27) and those that were 

curriculum-based (n = 18) were also relatively successful, with 63% and 66.7% of the 

studies, respectively, reporting significant results.  For the interventions that were performed 
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in a community- and/or family-based setting (n = 15), 66.7% reported statistically significant 

differences in PA outcomes.  Examining intervention strategy, of the school-based 

interventions that included playground markings, 83.3% reported significant findings.  

Across setting types, the use of computer-based implementation tools (n = 3) was 

unanimously effective, with one delivered as curricular interactive animated lessons (Goran 

& Reynolds, 2005) and two delivered in the form of exergaming during recess (Gao & Xian, 

2014) or at home (Mark & Rhodes, 2013). 

Slightly more than half of the interventions (59%) were theory-based, most of which 

applied one or more of the following theories: social cognitive theory (SCT) (Bandura, 

1998), the theory of planned behaviour (TPB) (Ajzen, 1991), and social-ecological (SE) 

models (McLeroy, Bibeau, Steckler, & Glanz, 1988; Stokols, 1992).  The SCT was the most 

frequently referenced theory and was applied either alone (n = 15) or in combination with 

another theory (n = 13).  The TPB and a SE model each singularly informed four studies, and 

were combined with each other in one study, and with the SCT in one and four studies, 

respectively.  Of the 46 theory-based studies, 69.6% reported significant findings in 

measured PA and/or psychosocial outcomes, compared with 68.7% of the 32 non-theory-

based studies.  Studies that combined theories (n = 15) did not appear to be more or less 

successful than those using only one (n = 31), with 66.7% and 71% reporting significant 

findings, respectively.  Of the studies that used the TPB or SCT (alone and in combination 

with other theories), 71.4% and 67.9% reported significant outcomes, respectively.  

Comparatively, 88.9% of the studies using a SE model (alone and in combination with other 

theories) reported significant outcomes.   
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Attrition data were provided in 79.5% of the studies, with a median attrition rate of 

14%. Reasons for attrition included participant absence or re-location and improper use of 

the assessment tool (e.g., pedometer malfunction).  Some of the highest attrition rates (> 

35%) occurred when the intervention was delivered in a community or family setting, while 

all of the lowest attrition rates (< 5%) occurred in school-based interventions.   

Adoption.  At the setting level, all of the studies specified the location of the study 

site, except for one (Chen, Weiss, Heyman, & Lustig, 2010), which simply identified as 

family-based.  The percentage and representativeness of the settings that adopted the 

intervention program were reported in one study (Janssen et al., 2013), which cited a 90% 

adoption rate, and specified that the decision to adopt was discussed with teachers first, rather 

than made top-down by administration.  No studies included information on why the 

locations were selected. 

At the staff level, all but two of the studies described the intervention’s delivery 

agent, which included on-site staff (e.g., teachers) (60.5%), the research staff (10.5%), 

experts or trained staff (e.g., fitness specialist) (10.5%), or a combination thereof (18.5%).  

The studies that did not specify a delivery agent examined the effects of the school play 

environment on student PA levels (Loucaides, Jago, & Charalambous, 2009; Wood, 

Gladwell, & Barton, 2014).  When specified, the level of expertise of the staff was pre-

existing (n = 8), and/or was augmented through the provision of intervention-specific 

training, support and/or resources (n = 55).  When reported, start-up costs were associated 

with assessment tools, delivery agents (training of/salary for), and equipment acquisition.  

Two interventions (Erwin, Beighle, Morgan, & Noland, 2011; Grydeland et al., 2013) were 
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reportedly designed to not require any additional resources relating to facilities, space or 

equipment. 

Implementation.  All studies described the intervention and documented its duration, 

which ranged from a single session (n = 3) to one or more (max = 6) school years (n = 36).  

Fidelity of implementation was reported in 60.3% of the studies, 17 of which included 

process evaluations, and was either considered a non-issue (i.e., protocol was deliberately 

flexible) (n = 2), or was influenced by staff adherence to protocol (n = 16) or training (n = 2), 

student attendance/participation (n = 7), scheduling or technical barriers (e.g., equipment 

malfunction) (n = 3), and differences in implementation across study sites (n = 1).  

Implementation cost data were collected in four studies, and were either not reported 

(Cradock et al., 2014; Kipping et al., 2014), or were itemized as participant remuneration 

(Chen et al., 2010) and required resources (Erwin et al., 2011).  Four studies indicated that 

they received funding for implementation (Coleman et al., 2005; Janssen et al., 2013; Kelder 

et al., 2005; Stratton & Mullan, 2005), and seven were designed to be either low-cost (Chin 

& Ludwig, 2013; Gortmaker et al., 2012; Harrison, Burns, McGuinness, Heslin, & Murphy, 

2006; Loucaides et al., 2009), or to not incur any extra costs (Grydeland et al., 2013; Salmon, 

Ball, Hume, Booth, & Crawford, 2008; Verstraete, Cardon, de Clercq, & de Bourdeaudhuij, 

2007).   

Maintenance.  Most studies followed up immediately post-intervention (74.3%), 

some within 6 months (16.7%), and the remaining at least 9 months (max = 4 years) 

following completion of the intervention (9%).  When follow-up measures were collected 

immediately or between 2 weeks and 6 months post-intervention, the same percentage of 

studies (69%) indicated that significant differences between experimental and control 
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conditions were maintained, compared to only 42.8% of those that reported follow-up 

measures after 6 months post-intervention.  The current status of the intervention was 

indicated in 17 of the studies; four of which are either works-in-progress (Herbert, 

Lohrmann, Seo, Stright, & Kolbe, 2013; Yildrim et al., 2014) or being followed-up with a 

companion study (Horne, Hardman, Lowe, & Rowlands, 2009; Morrison et al., 2013).  Of 

the remaining, three have not been continued (Kelder et al., 2005; Kiran et al., 2010; Meyer 

et al., 2014), five were already (Cradock et al., 2014; Gabriel et al., 2011), or have developed 

into (Jordan et al., 2008; McNeil et al., 2009; Pangrazi, Beighle, Vehige, & Vack, 2003) 

ongoing programs or policies, and five are currently (as of the date of each publication) being 

implemented at additional sites (Chin & Ludwig, 2013; Coleman et al., 2005; Gortmaker et 

al., 2012; Jurg et al., 2006; Muth, Chatterjee, Williams, Cross, & Flower, 2008).  The cost of 

maintenance was referenced in five studies, of which one itemized the annual total 

implementation costs (Cradock et al., 2014), three indicated that their PA program received 

ongoing funding/support (Chin & Ludwig, 2013; Janssen et al., 2013; Jurg et al., 2006), and 

one acknowledged that the cost would make the intervention unsustainable (Warren, Henry, 

Lightowler, Bradshaw, & Perwaiz, 2003). 

Discussion 

This study used the RE-AIM framework to systematically review the degree to which 

randomised and non-randomised PA interventions in children report on internal and external 

validity factors, and to identify promising strategies to incorporate into school policy-based 

interventions for enhancing PA levels of children.  The results indicate that, on average, 

studies reported on 52.6% of the RE-AIM components, the majority of which are related to 

internal validity.  A shared characteristic of the studies that reported on more than 65% of the 
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RE-AIM components was a recent publication date (2013 or later), which suggests that the 

importance of reporting on external validity factors is gaining recognition amongst 

researchers in this field; however, the significance of this finding is controverted by the 

concurrent finding that not all recently published studies scored highly on RE-AIM 

component reporting.  Further, those reviewed studies with a common purpose of replicating 

a PA intervention in a different setting/with a different population (Coleman et al., 2005; 

Herrick, Thompson, Kinder, Madsen, 2012; Kelder et al., 2005; Sharpe, Forrester, & 

Mandigo, 2011; Verstraete et al., 2007a) were not more likely to report on RE-AIM 

components, highlighting that the reporting of translation-relevant data is not necessarily 

linked to study purpose, but rather represents a comprehensive gap in the literature. 

Reach 

Reach was the most consistently reported RE-AIM dimension across all studies, with 

sample size, characteristics of the participants, and inclusion criteria specified for each study. 

However, consistent with past research in the field of PA promotion (Blackman et al., 2013; 

McGoey et al., 2015; White et al., 2009), very few studies indicated the degree to which their 

study samples were representative of the larger population.  Without data on the 

characteristics of the external population from which the study samples were drawn, it is 

difficult to generalize the findings to populations with different demographic, economic 

and/or behavioural characteristics.  For example, one of the reviewed studies that did 

examine the representativeness of the study sample found that participating children were 

more likely to have been already active (Jurg et al., 2006).  Although high-risk groups were 

targeted in a few of the studies, the reporting of non-participant data, across all studies, is 
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crucial for ensuring that PA interventions for children are designed to address the needs of 

subgroups that are most in need (e.g., those at risk for obesity). 

Efficacy/Effectiveness 

Intervention outcomes (PA and/or psychosocial) were reported with unanimous 

consistency across studies.  This was expected since it was an inclusion criterion for study 

selection and is the focus of most efficacy/effectiveness studies (Flay, 1986).  Almost half of 

the studies reviewed for this paper relied solely on objective PA measures.  By contrast, 

similar studies conducted with adolescents were less likely to use only objective (16%) and 

more likely (73%) to use only self-report PA measures (McGoey et al., 2015).  Potential 

reasons for the increased frequency of use of objective measures in children could be related 

to concerns surrounding their ability to accurately recall PA, thus introducing limitations to 

the self-report measure (Cale, 1994; Sallis, 1991).  

Systematic reviews have reported that the outcomes of PA interventions in children 

range from negligible (Timperio et al., 2004; van Sluijs et al., 2007) to inconclusive (Norris 

et al., 2015) to positive (Biddle et al., 2014; Kellou et al., 2014; Salmon et al., 2009).  Results 

from Study 3 provide positive findings, with 68.8% of the reviewed studies reporting 

statistically significant improvements in intervention children’s PA behaviour compared to 

controls.  The high percentage of positive effects found across studies may be overestimated 

due to (i) the use of broad inclusion criteria for study selection; and, (ii) the degree to which 

attrition was considered in follow-up analyses within the reviewed studies.  The focus of this 

review was on the quality of reporting across the RE-AIM dimensions; therefore, leniencies 

in study selection were conceded in order to ensure a broad representation of how 

intervention strategies are being implemented with children.  Comprehensive consideration 
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of how individual study quality may have influenced its relative statistical significance, such 

as analyses of effect sizes and risks of biases (e.g., publication bias, selection bias, reporting 

bias), were beyond the scope and purpose of this paper.  Regarding follow-up analyses, only 

19 of the studies reported using intent-to-treat analyses while the remaining studies either did 

not specify or limited study results to those participants who were present at follow-up, 

which introduces a potential bias in generalizability of the findings. 

Previous reviews conducted with children and/or youth have indicated that school-

based interventions that target individuals while involving families and/or the community 

had a greater potential to increase PA levels of the students (Kellou et al., 2014; McGoey et 

al., 2015).  Results from this review support the efficacy/effectiveness of this intervention 

setting and further highlight the potential leadership role of schools in the provision and 

promotion of daily PA for young people (Pate et al., 2006).  The most successful setting in 

this review was after-school and/or during recess, and the use of playground markings and 

computer-based implementation tools (e.g., exergaming) were successful intervention 

strategies across settings.  Collectively, and consistent with recently published research (Gao, 

Chen, & Stodden, 2015), the data reviewed herein suggest that recess and exergaming 

provide more effective opportunities for children to accumulate daily PA at school, compared 

with curriculum-based programs.  Suggested reasons for the success of recess may be related 

to time spent outdoors, which is positively associated with children’s PA (Cleland et al., 

2008; Gray et al., 2015; Sallis, Prochaska, & Taylor, 2000; Schaefer et al., 2014).  For 

exergaming, data suggest that it has a strong motivational power due to the appealing effect 

of technology for children (Sun, 2012); however, reviews of the relevant literature have 

concluded that there is currently insufficient evidence to recommend exergaming as a 
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sustainable means of contributing to daily PA (Biddiss et al., 2010; LeBlanc et al., 2013).  

Together, these findings suggest that exergaming could provide a potential alternate strategy 

for communities susceptible to inclement weather, which would otherwise limit children’s 

opportunities to be active outside during recess.  Further research in this area of blended 

recess (outdoor and exergaming) is merited in order to determine feasibility and the optimal 

frequency of use of computer-based tools, since their increased motivational power is 

sensitive to exposure length (Sun, 2012). 

Comparing effective strategies of the reviewed school-based interventions to the 

barriers associated with relatively unsuccessful school-based policies (Olstad, Campbell, 

Raine, & Nykiforuk, 2015; Public Health Ontario [PHO], 2015, Study 1) reveals some 

parallels.  For example, all of the interventions that successfully increased children’s PA 

levels provided the implementation setting with teacher training and/or the provision of 

resources that facilitate family engagement.  Comparatively, insufficient teacher training 

(Olstad et al., 2015) and lack of family engagement (Study1) have been identified as real-

world barriers that influence policy implementation in elementary schools.  These barriers, 

especially lack of family engagement, which is supported by findings from Study 2, represent 

goals for future interevention studies designed to optimize and maintain consistent school-

based policy implementation.   

The literature proposes that theory-based PA interventions are more successful than 

atheoretical approaches in both adults (Antikaninen & Ellis, 2001) and adolescents (McGoey 

et al., 2015); however, the results from the present review are less convincing, with theory-

based and atheoretical studies being equally successful.  Comparing the results from this 

review with those from McGoey et al. (2015) indicates that PA interventions in children in 
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comparison with adolescents are less likely to be informed by a theory (78% versus 59% for 

adolescents and children, respectively), and are much less likely to report on psychosocial 

measures (70% versus 47.4% for adolescents and children, respectively) (McGoey et al., 

2015).  The latter is consistent with findings reported by Sallis et al. (2000), who indicated 

that the paucity of data surrounding psychosocial measures in children may be a reflection of 

their developing cognitive abilities, which can influence the accuracy of self-reported 

measures such as those used to assess theory-based constructs (Cale, 1994; Saunders et al., 

1997; Wallander, Schmitt, & Koot, 2001).   

Structuring study design on a theoretical framework has been argued to promote an 

understanding of causal mechanisms when studying complex behaviour change such as 

regular participation in PA (Baranowski, Anderson, & Carmack, 1998; Michie, Fixsen, 

Grimshaw, & Eccles, 2009).  To that end, the successful application of a SE framework 

herein supports the use of this broader theoretical framework in future PA promotion studies 

conducted with children.  By addressing multiple levels of influence, including the larger 

school community, parent- and teacher-support, and accessibility to resources, a SE 

framework considers the real-world environmental variables that may moderate intervention 

implementation.  Further, as potential mediators of behaviour change, psychosocial variables 

such as self-efficacy and outcome expectancy (Brown, Hume, Pearson, & Salmon, 2013; 

Sallis et al., 2000) are relevant measures that could inform how interventions are affecting 

PA behaviour in children.  Since this type of information could be used to adapt interventions 

to different settings and populations, it would facilitate the dissemination of interventions and 

increase the likelihood of widespread implementation.  Collectively, these findings support 

those of a recent systemic review of school-based PA interventions in children and 
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adolescents (Lai et al., 2014), which concluded that future research examining the 

effectiveness of different theoretical constructs as mediators of change in PA levels in 

children is needed. 

Adoption 

Descriptions of both the intervention location and the staff delivering the intervention 

were well reported in the reviewed studies; however, consistent with other RE-AIM reviews 

(Akers et al., 2010; Antikainen & Ellis, 2011; Blackman et al., 2013; Dzewaltowski, 

Estabrooks, Klesges, Bull, & Glasgow, 2004; Klesges et al., 2008; McGoey et al., 2015), 

transparency surrounding the methods used to identify settings and staff was lacking, which 

makes it difficult to determine which types of delivery agents may be suitable based on the 

interventions’ strategies.   

Further, characteristics of intervention sites that agree to adopt the program, as well 

as the costs associated with start-up, are of significant interest to future program 

development.  For example, some interventions reported findings or design characteristics 

that promote translatability, including no start-up costs (Erwin et al., 2011; Grydeland et al., 

2013), the use of on-site delivery agents without requiring additional training (Gorely, Nevill, 

Morris, Stensel, & Nevill, 2009; Salmon et al., 2011; Stratton & Mullan, 2005), and effective 

communication among those involved in the program’s delivery (Janssen et al., 2013).  

Future reporting of such findings/characteristics will add to the evidence base and ultimately 

promote adoption of PA interventions for children across a variety of contexts. 

Implementation 

Intervention duration was consistently reported across studies, with eight lasting less 

than 5 weeks in duration, and the remaining equally distributed (approximately 45% in each 
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group) between those that were implemented for at least one school year and those that were 

shorter than a school year but at least 5 weeks.  Of these three categories, the studies of 

shortest duration were the most successful, with 100% of them reporting significant 

intervention effects on PA levels compared with controls.  Most of these interventions were 

delivered either entirely (Loucaides et al., 2009; Stratton & Mullan, 2005; Ridgers, Stratton, 

Fairclough, & Twisk, 2007; Wilson et al, 2005; Wood et al., 2014) or partially (Butcher, 

Fairclough, Stratton, & Richardson, 2007) during recess or after-school.  For each of the 

other intervention length categories (5 weeks to < 1 school year and  1 school year), 

approximately 65% of the studies reported significant differences between groups, 

suggesting that sustained contact does not influence behaviour change in children.  These 

data do not support findings that sustained contact over a prolonged period of time (at least 1 

school year) may increase the likelihood of positive behaviour change (Lai et al., 2014; 

McGoey et al., 2015); rather, they provide an evidence base for the use of recess and/or after-

school periods in children’s PA interventions of short duration (< 5 weeks).  In their review 

of PA interventions targeting young girls, Biddle et al. (2014) also reported that interventions 

of short duration (< 12 weeks) were more effective, citing decreased motivation and 

increased boredom over time as potential reasons for the finding. 

Consistent with some RE-AIM evaluations of behaviour change interventions 

(McGoey et al., 2015; White et al., 2009), but in contrast to others (Allen et al., 2011; 

Antikainen & Ellis, 2011; Blackman et al., 2013; Klesges et al., 2008), the majority of the 

reviewed studies herein reported information on the fidelity of protocol implementation.  For 

example, RE-AIM process evaluations (de Meij et al., 2010; Janssen et al., 2013) have been 

published for two of the reviewed studies (Jurg et al., 2006; Janssen, Toussaint, van Willem, 
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& Verhagen, 2011), and based on reported facilitators and barriers, the researchers were able 

to make informed recommendations towards improving program content and organization for 

future implementation.  However, although they both applied the RE-AIM framework, only 

one of the interventions (Janssen et al., 2011, 2013), along with only eight of the other 

reviewed studies, mentioned the cost associated with program delivery, making it one of the 

least reported components amongst the RE-AIM dimensions.  

Of the successful school-based studies, two (Coleman et al., 2005; Gorely et al., 

2009) reported that the protocol was deliberately flexible, and three (Grydeland et al., 2013; 

Salmon et al., 2008; Verstraete et al., 2007a) were designed to not incur any additional costs.  

The goal in each study was to promote wider-spread dissemination of the intervention.  

These strategies, which ease program implementation by limiting reliance on external 

support, were also associated with many of the successful school-based PA interventions 

targeting adolescents (McGoey et al., 2015). 

Maintenance 

As is supported by the data herein, RE-AIM evaluations of PA interventions have 

consistently ranked maintenance as the least reported dimension (Antikainen & Ellis, 2011; 

Blackman et al., 2013; McGoey et al., 2015; White et al., 2009).  For the present review, 52 

of the 78 studies did not report on any of the maintenance components, making it difficult to 

assess the cost of continued delivery and institutionalization of the interventions.  This 

paucity of data, which includes a lack of follow-up measures, is reflective of the fact that 

most of the studies did not have a goal to achieve and track maintained delivery, and means 

that the reported significant differences in PA levels can only be considered short term 

benefits.  As is consistent with the general consensus among recent reviews of PA 
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interventions in children, studies need to conduct long-term follow-ups beyond post-

intervention to assess behaviour maintenance (Biddle et al., 2014; Kellou et al., 2014; Norris 

et al., 2015).   

For this review, which included all relevant publications for each intervention, the 

studies that conducted follow-up analyses immediately or within the first 6 months post-

intervention indicated similar outcomes; however, longer-term follow-ups indicated a drop in 

behaviour change maintenance.  These findings suggest recidivism of positive PA behaviour 

change in children, and suggest that accurate measurements of maintenance should occur 

after 6 months post-intervention.   

Conclusions reached herein reflect the degree to which the reviewed studies reported 

on specific RE-AIM components.  Recognizing that editorial criteria may limit the extent to 

which researchers report on issues of external validity, it is possible that some of these data 

have been collected, but not reported.  In an effort to address this possibility, all available 

publications for each intervention were included in this review; however, a lack of reporting 

on an outcome cannot be equated to a lack of measurement, and it is possible that not all 

publications related to the interventions were recovered.  Further, there was considerable 

heterogeneity across interventions due to different PA contexts and output measures which 

makes it difficult to develop a comprehensive understanding of the successful elements of the 

PA interventions.  

Conclusion 

Systematic reviews of PA interventions in children (Biddle et al., 2014; Kellou et al., 

2014; Salmon et al., 2009) have highlighted an existing need for future interventions to 

evaluate indicators of external validity (Glasgow et al., 2004), and to study mediators of 
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behaviour change (Michie et al., 2009), thereby matching successful intervention strategies to 

population, setting and other contextual characteristics.  To address this need, this review 

used the RE-AIM framework to expand the assessment of PA interventions in children 

beyond efficacy/effectiveness.  Results of this RE-AIM review parallel those reported in a 

previous review that focused on adolescents (McGoey et al., 2015) and emphasize the need 

for future PA interventions in children to report on real-world challenges and limitations.  

The data provide evidence that, in children, extra-curricular school-based interventions of 

short duration are successful, and that long-term follow-up measures should be collected 

more than 6 months post-intervention.  However, conclusions drawn from reviewing 

evidence can only reflect the data that are available (Rychetnik et al., 2012), and due to an 

underreporting of the representativeness of participants and settings, adoption rates, and costs 

associated with start-up, implementation and maintenance, there is currently not enough 

information for future users to adapt programs to different populations and settings.  

Therefore, in order to comprehensively address promotion of PA in children, the relevance of 

research findings needs to be increased and expanded to include these elements of external 

validity.  

Real-world issues that influence the implementation of broad school-based PA 

initiatives (e.g., PA-related policies) extend beyond the individual, as modeled by the SE 

framework (McLeroy, Bibeau, Steckler, & Glanz, 1988; Stokols, 1992).  For example, fiscal 

constraints, inclement weather, competing priorities, and lack of available training and 

resources are consistently reported as barriers to PA-related policy implementation in schools 

(Allison et al., 2014; Olstad et al., 2015; PHO, 2015; Study 1).  Therefore, effective strategies 

that address all levels of the SE framework are required, which can be facilitated by 
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designing future children’s PA interventions using the RE-AIM model, thus encouraging the 

collection of data that inform all aspects of the implementation context and increasing the 

potential success of the PA intervention.     



 

 226 

References 

Akers, J. D., Estabrooks, P. A., & Davy, B. M. (2010). Translational research: Bridging the 

gap between long-term weight loss maintenance research and practice. Journal of the 

American Dietetic Association, 110(10), 1511-1522. doi:10.1016/j.jada.2010.07.005 

Allen, K., Zoellner, J., Motley, M., & Estabrooks, P. A. (2011). Understanding the internal 

and external validity of health literacy interventions: A systematic literature review 

using the RE-AIM framework. Journal of Health Communication, 16, 55-72. 

doi:10.1080/10810730.2011.604381 

Angelopoulos, P. D., Milionis, H. J., Moschonis, G., & Manios, Y. (2006). Relations 

between obesity and hypertension: Preliminary data from a cross-sectional study in 

primary schoolchildren: The children study. European Journal of Clinical Nutrition, 

60, 1226-1234. doi:10.1038/sj.ejcn.1602442 

http://dx.doi.org/10.1093/eurpub/ckp004


  227 

  

Antikainen, I., & Ellis, R. (2011). A RE-AIM evaluation of theory-based physical activity 

interventions. Journal of Sport and Exercise Psychology, 33, 198-214. 

Armitage, C. J., & Sprigg, C. A. (2010). The roles of behavioral and implementation 

intentions in changing physical activity in young children with low socioeconomic 

status. Journal of Sport & Exercise Psychology, 32(3), 359-376. 

Atkin, A. J., Gorely, T., Biddle, S. J. H., Cavill, N., & Foster, C. (2011). Interventions to 

promote physical activity in young people conducted in the hours immediately after 

school: A systematic review. International Journal of Behavioral Medicine, 18, 176-

187. doi:10.1007/s12529-010-9111-z 

Bailey, R., Hillman, C., Arent, S., & Petitpas, A. (2013). Physical activity: An 

underestimated investment in human capital? Journal of Physical Activity and Health, 

10, 289-308. 

Bandura, A. (1998). Health promotion from the perspective of social cognitive theory. 

Psychology and Health, 13, 623-649. doi:10.1080/08870449808407422 

Baranowski, T., Anderson, C., & Carmack, C. (1998). Mediating variable framework in 

physical activity interventions. How are we doing? How might we do better?. 

American Journal of Preventive Medicine, 15, 266-297. doi:10.1016/S0749-

3797(98)00080-4 



  228 

  

Bellicha, A., Kieusseian, A., Fontvieille, A. M., Tataranni, A., Charreire, H., & Oppert, J. M. 

(2015). Stair-use interventions in worksites and public settings: A systematic review 

of effectiveness and external validity. Preventive Medicine, 70, 3-13. 

doi:10.1016/j.ypmed.2014.11.001 

Bergh, I. H., Bjelland, M., Grydeland, M., Lien, N., Andersen, L. F., Klepp, K. I., Anderssen, 

S. A., & Ommundsen, Y. (2012). Mid-way and post-intervention effects on potential 

determinants of physical activity and sedentary behavior, results of the HEIA study: 

A multi-component school-based randomized trial. International Journal of 

Behavioral Nutrition and Physical Activity, 9, 63. 

http://www.ijbnpa.org/content/9/1/63 

Biddiss, E., & Irwin, J. (2010). Active video games to promote physical activity in children 

and youth: A systematic review. Archives of Pediatrics and Adolescent Medicine, 

164, 664-672. doi:10.1001/archpediatrics.2010.104 

Blackman, K. C., Zoellner, J., Berrey, L. M., Alexander, R., Fanning, J., Hill, J. L., & 

Estabrooks, P. A. (2013). Assessing the internal and external validity of mobile health 

physical activity promotion interventions: A systematic literature review using the 

RE-AIM framework. Journal of Medical Internet Research, 15, e224. 

doi:10.2196/jmir.2745 



  229 

  

Borraccino, A., Lemma, P., Iannotti, R., Zambon, A., Dalmasso, P., Lazzeri, G., . . . Cavallo, 

F. (2009). Socio-economic effects on meeting PA guidelines: Comparisons among 32 

countries. Medicine & Science in Sports & Exercise, 41, 749. 

doi:10.1249/MSS.0b013e3181917722 

Boyle-Holmes, T., Grost, L., Russell, L., Laris, B. A., Robin, L., Haller, E., . . . Lee, S. 

(2010). Promoting elementary physical education: Results of a school-based 

evaluation study. Health Education & Behavior, 37, 377-389. 

doi:10.1177/1090198109343895 

 

Butcher, Z., Fairclough, S., Stratton, G., & Richardson, D. (2007). The effect of feedback and 

information on children's pedometer step counts at school. Pediatric Exercise 

Science, 19, 29-38. 

Caballero, B., Clay, T., Davis, S. M., Ethelbah, B., Rock, B. H., Lohman, T., . . . Stevens, J. 

(2003). Pathways: A school-based, randomized controlled trial for the prevention of 

obesity in American Indian schoolchildren. American Journal of Clinical Nutrition, 

78, 1030-1038.  



  230 

  

Caballero, B., Davis, S., Davis, C. E., Ethelbah, B., Evans, M., Lohman, T., Stephenson, L., 

& Story, M. (1998). Pathways: A school-based program for the primary prevention of 

obesity in American Indian children. The Journal of Nutritional Biochemistry, 9, 

535–543. doi:10.1016/S0955-2863(98)00049-7 

Cale, L. (1994). Self-report measures of children’s physical activity: recommendations for 

future development and a new alternative measure. Health Education Journal, 53, 

439-453.   

Caperchione, C. M., Duncan, M., Kolt, G. S., Vandelanotte, C., Rosenkranz, R. R., Maeder, 

A., . . . Mummery, W. K. (2015). Examining an Australian physical activity and 

nutrition intervention using RE-AIM. Health Promotion International, 1, 9. 

doi:10.1093/heapro/dav005 

Cardon, G. M., Haerens, L. L., Verstraete, S., & de Bourdeaudhuij, I. (2009). Perceptions of 

a school-based self-management program promoting an active lifestyle among 

elementary schoolchildren, teachers, and parents. Journal of Teaching in Physical 

Education, 28(2), 141-154. 

Chen, J. L., Weiss, S., Heyman, M. B., & Lustig, R. H. (2010). Efficacy of a child-centred 

and family-based program in promoting healthy weight and healthy behaviours in 

Chinese American children: A randomized controlled study. Journal of Public 

Health, 32(2), 219-229. doi:10.1093/pubmed/fdp105 

Chin, J. J., & Ludwig, D. (2013). Increasing children's physical activity during school recess 

periods. American Journal of Public Health, 103, 1229-1234. 

Christodoulos, A. D., Douda, H. T., Polykratis, M., & Tokmakidis, S. P. (2006). Attitudes 

towards exercise and physical activity behaviours in Greek schoolchildren after a year 



  231 

  

long health education intervention. British Journal of Sports Medicine, 40, 367-371. 

doi:10.1136/bjsm.2005.024521  

Cleland, V., Crawford, D., Baur, L. A., Hume, C., Timperio, A., & Salmon, J. (2008). A 

prospective examination of children's time spent outdoors, objectively measured 

physical activity and overweight. International Journal of Obesity, 32, 1685-1693. 

doi:10.1038/ijo.2008.171 

Cradock, A. L., Barrett, J. L., Carter, J., McHugh, A., Sproul, J., Russo, E. T., . . . Gortmaker, 

S. L. (2014). Impact of the Boston Active School Day Policy to promote physical 

activity among children. American Journal of Health Promotion, 28(3), S54-S64. 

doi:10.4278/ajhp.130430-QUAN-204 

Currie, C., Zanotti, C., Morgan, A., Currie, D., de Looze, M., Roberts, C., . . . Barnekow, V. 

(eds) (2012). Social determinants of health and well-being among young people. 

Health Behaviour in School-aged Children (HBSC) study: International report from 

the 2009/2010 survey. Copenhagen: World Health Organization. Retrieved from the 

Health Behaviour in School-Aged Children website: 

www.hbsc.org/publications/international  

Davis, S. M., Clay, T., Smyth, M., Gittelsohn, J., Arviso, V., Flint-Wagner, H., . . . Stone, E. 

(2003). Pathways curriculum and family interventions to promote healthful eating and 

http://www.hbsc.org/publications/international


  232 

  

physical activity in American Indian schoolchildren. Preventive Medicine, 37, S24-

S34. doi:10.1016/j.ypmed.2003.08.011 

DerAnanian, C. A., Desai, P., Smith-Ray, R., Seymour, R. B., & Hughes, S. L. (2012). 

Perceived versus actual factors associated with adoption and maintenance of an 

evidence-based physical activity program. Translational Behavioral Medicine, 2, 

209-217. doi:10.1007/s13142-012-0131-x 

de Meij, J. S., Chinapaw, M. J., van Stralen, M. M., van der Wal, M. F., van Dieren, L., & 

vanMechelen, W. (2011). Effectiveness of JUMP-in, a Dutch primary school-based 

community intervention aimed at the promotion of physical activity. British Journal 

of Sports Medicine, 45, 1052-1057. doi:10.1136/bjsm.2010.075531 

de Meij, J. S. B., Chinapaw, M. J. M, Kremers, S. P. J, Van der wal, M. F., Jurg, M. E., & 

Van Machelen, W. (2010). Promoting physical activity in children: The stepwise 

development of the primary school-based JUMP-in intervention applying the RE-

AIM evaluation framework. British Journal of Sports Medicine, 44, 879-887. 

Digelidis, N., Papaioannou, A., Laparidis, K., & Christodoulidis, T. (2003). A one-year 

intervention in 7th grade physical education classes aiming to change motivational 

climate and attitudes towards exercise. Psychology of Sport and Exercise, 4(3), 195-

210. doi:10.1016/S1469-0292(02)00002-X 

Duffy, S. A., Ewing, L. A., Louzon, S. A., Ronis, D. L., Jordan, N., & Harrod, M. (2015). 

Evaluation and costs of volunteer telephone cessation follow-up counseling for 

Veteran smokers discharged from inpatient units: A quasi-experimental, mixed 

methods study. Tobacco Induced Diseases, 13, 1-8. doi:10.1186/s12971-015-0028-9 



  233 

  

Dunton, G. F., Lagloire, R., & Robertson, T. (2009). Using the RE-AIM framework to 

evaluate the statewide dissemination of a school-based physical activity and nutrition 

curriculum: “Exercise your options”. American Journal of Health Promotion, 23, 

229-232. doi:10.4278/ajhp.071211129 

Dzewaltowski, D. A., Estabrooks, P. A., Klesges, L. M., Bull, S., & Glasgow, R. E. (2004). 

Behavior change intervention research in community settings: How generalizable are 

the results? Health Promotion International, 19, 235-245. doi:10.1093/heapro/dah211 

Efrat, M. W. (2013). Exploring effective strategies for increasing the amount of moderate to

vigorous physical activity children accumulate during recess: A quasi experimental 

intervention study. Journal of School Health, 83, 265-272. doi:10.1111/josh.12026 

Estabrooks, P., Dzewaltowski, D. A., Glasgow, R. E., & Klesges, L. M. (2002). School-based 

health promotion: Issues related to translating research into practice. Journal of 

School Health, 73, 21-28. 

Fairclough, S. J., Hackett, A. F., Davies, I. G., Gobbi, R., Mackintosh, K. A., Warburton, G. 

L., . . . Boddy, L. M. (2013). Promoting healthy weight in primary school children 

through physical activity and nutrition education: A pragmatic evaluation of the 

CHANGE! randomised intervention study. BMC Public Health, 13, 1-14. 

doi:10.1186/1471-2458-13-626 

Farley, T. A., Meriwether, R. A., Baker, E. T., Watkins, L. T., Johnson, C. C., & Webber, L. 

S. (2007). Safe play spaces to promote physical activity in inner-city children: Results 



  234 

  

from a pilot study of an environmental intervention. American Journal of Public 

Health, 97, 1625-1631. doi:10.2105/AJPH.2006.092692 

Flay, B. R. (1986). Efficacy and effectiveness trials (and other phases of research) in the 

development of health promotion programs. Preventive Medicine, 15, 451-474. 

doi:10.1016/0091-7435(86)90024-1 

French, S. A., Story, M., Fulkerson, J. A., Himes, J. H., Hannan, P., Neumark-Sztainer, D., & 

Ensrud, K. (2005). Increasing weight-bearing physical activity and calcium-rich foods 

to promote bone mass gains among 9-11 year old girls: Outcomes of the Cal-Girls 

study. International Journal of Behavioral Nutrition and Physical Activity, 2, 8. 

doi:10.1186/1479-5868-2-8 

Gabriel, K. K. P., DeBate, R. D., High, R. A., & Racine, E. F. (2011). Girls on the run: A 

quasi-experimental evaluation of a developmentally focused youth sport program. 

Journal of Physical Activity & Health, 8, S285-S294.  

Gao, Z., Chen, S., & Stodden, D. F. (2015). A comparison of children's physical activity 

levels in physical education, recess and exergaming. Journal of Physical Activity & 

Health ,12, 349-354. 

Gao, Z., & Xiang, P. (2014). Effects of exergaming based exercise on urban children's 

physical activity participation and body composition. Journal of Physical Activity & 

Health, 11, 992-998. 

Garmezy, N. (1991). Resilience and vulnerability to adverse developmental outcomes 

associated with poverty. American Journal of Behavioral Science, 34, 416-430. 

Gentile, D. A., Welk, G., Eisenmann, J. C., Reimer, R. A., Walsh, D. A., Russell, D. W., . . . 

Fritz, K. (2009). Evaluation of a multiple ecological level child obesity prevention 



  235 

  

program: Switch what you do, view, and chew. BMC Medicine, 7, 49. 

doi:10.1186/1741-7015-7-49 

Glasgow, R. E., Klesges, L. M., Dzewaltowski, D. A., Bull, S. S., & Estabrooks, P. (2004). 

The future of health behavior change research: What is needed to improve translation 

of research into health promotion practice?. Annals of Behavioral Medicine, 27, 3-12. 

Glasgow, R. E., Lichtenstein, E., & Marcus, A. (2003). Why don’t we see more translation of 

health promotion research to practice? Rethinking the efficacy to effectiveness 

transition. American Journal of Public Health, 93, 1261-1267. 

doi:10.2105/AJPH.93.8.1261 

Glasgow, R. E., Vogt, T. M., & Boles, S. M. (1999). Evaluating the public health impact of 

health promotion interventions: The RE-AIM framework. American Journal of Public 

Health, 89, 1322-1327. doi:10.2105/AJPH.89.9.1322 

Going, S., Thompson, J., Cano, S., Stewart, D., Stone, E., Harnack, L., . . . Corbin, C. (2003). 

The effects of the Pathways Obesity Prevention Program on physical activity in 

American Indian children. Preventive Medicine, 37, S62-S69. 

doi:10.1016/j.ypmed.2003.08.005 

Goran, M. I., & Reynolds, K. (2005). Interactive multimedia for promoting physical activity 

(IMPACT) in children. Obesity Research, 13, 762-771. doi:10.1038/oby.2005.86 

Gorely, T., Nevill, M. E., Morris, J. G., Stensel, D. J., & Nevill, A. (2009). Effect of a 

school-based intervention to promote healthy lifestyles in 7-11 year old children. 

International Journal of Behavioral Nutrition and Physical Activity, 6, 5. 

doi:10.1186/1479-5868-6-5 



  236 

  

Gortmaker, S. L., Lee, R. M., Mozaffarian, R. S., Sobol, A. M., Nelson, T. F., Roth, B. A.,  

Wiecha, J. L. (2012). Effect of an after-school intervention on increases in children's 

physical activity. Medicine & Science in Sports & Exercise, 44, 450-457. 

doi:10.1249/MSS.0b013e3182300128 

Gray, C., Gibbons, R., Larouche, R., Sandseter, E. B. H., Bienenstock, A., Brussoni, M., . . . 

Tremblay, M. (2015). What is the relationship between outdoor time and physical 

activity, sedentary behaviour, and physical fitness in children? A systematic review. 

International Journal of Environmental Research and Public Health, 12, 6455-6474. 

doi:10.3390/ijerph120606455 

Grydeland, M., Bergh, I. H., Bjelland, M., Lien, N., Andersen, L. F., Ommundsen, Y., . . . 

Anderssen, S.A. (2013). Intervention effects on physical activity: The HEIA study: A 

cluster randomized controlled trial. International Journal of Behavioral Nutrition and 

Physical Activity, 10, 17-29. http://www.ijbnpa.org/content/10/1/17 

Hands, B., Larkin, D., Rose, E., Parker, H., & Smith, A. (2011). Can young children make 

active choices? Outcomes of a feasibility trial in seven-year-old children. Early Child 

Development and Care, 181, 625-637. 

Harrison, M., Burns, C. F., McGuinness, M., Heslin, J., & Murphy, N. M. (2006). Influence 

of a health education intervention on physical activity and screen time in primary 

school children: 'Switch Off-Get Active'. Journal of Science and Medicine in Sport, 9, 

388-394. doi:10.1016/j.jsams.2006.06.012 

Harter, S. (1987). The determinants and mediational role of global self-worth in children. In: 

Contemporary Topics in Developmental Psychology. Eisenberg, N. (Ed.). New York, 

NY. pp. 219-242. 



  237 

  

Herbert, P. C., Lohrmann, D. K., Seo, D., Stright, A. D., & Kolbe, L. J. (2013). Effectiveness 

of the Energize Elementary School Program to improve diet and exercise. Journal of 

School Health, 83, 780-786. doi:10.1111/josh.12094 

Herrick, H., Thompson, H., Kinder, J., & Madsen, K. A. (2012). Use of SPARK to promote 

after-school physical activity. Journal of School Health, 82, 457-461. 

doi:10.1111/j.1746-1561.2012.00722.x 

Horne, P. J., Hardman, C. A., Lowe, C. F., & Rowlands, A. V. (2009). Increasing children's 

physical activity: A peer modelling, rewards and pedometer-based intervention. 

European Journal of Clinical Nutrition, 63, 191-198. doi:10.1038/sj.ejcn.1602915 

Hovell, M. F., Nichols, J. F., Irvin, V. L., Schmitz, K. E., Rock, C. L., Hofstetter, C. R., . . . 

Stark, L. J. (2009). Parent/child training to increase preteens' calcium, physical 

activity, and bone density: A controlled trial. American Journal of Health Promotion, 

24, 118-128. doi:10.4278/ajhp.08021111 

Huberty, J. L., Beets, M. W., Beighle, A., Saint-Maurice, P. F., & Welk, G. (2014). Effects of 

ready for recess, an environmental intervention, on physical activity in third-through 

sixth-grade children. Journal of Physical Activity & Health, 11, 384-395. 

Jago, R., & Baranowski, T. (2004). Non-curricular approaches for increasing physical 

activity in youth: A review. Preventive Medicine, 39, 157-163. 

doi:10.1016/j.ypmed.2004.01.014 



  238 

  

Janssen, M., Toussaint, H. M., van Willem, M., & Verhagen, E. A. (2011). PLAYgrounds: 

Effect of a PE playground program in primary schools on PA levels during recess in 6 

to 12 year old children. Design of a prospective controlled trial. BMC Public Health, 

11, 282. doi:10.1186/1471-2458-11-282 

Janssen, M., Toussaint, H. M., van Mechelen, W., & Verhagen, E. A. (2013). Translating the 

PLAYgrounds program into practice: A process evaluation using the RE-AIM 

framework. Journal of Science and Medicine in Sport, 16, 211-216. 

doi:10.1016/j.jsams.2012.06.009 

Jenkinson, K. A., Naughton, G., & Benson, A. (2012). The GLAMA (Girls! Lead! Achieve! 

Mentor! Activate!) physical activity and peer leadership intervention pilot project: A 

process evaluation using the RE-AIM framework. BMC Public Health, 12, 55-69. 

doi:10.1186/1471-2458-12-55 

Jordan, K. C., Erickson, E. D., Cox, R., Carlson, E. C., Heap, E., Friedrichs, M., . . . 

Mihalopoulos, N. L. (2008). Evaluation of the Gold Medal Schools program. Journal 

of American Dietetic Association, 108, 1916-1920. doi:10.1016/j.jada.2008.08.002 

Jurg, M. E., Kremers, S., Candel, M., Van der Wal, M.F., & de Meij, J. (2006). A controlled 

trial of a school-based environmental intervention to improve physical activity in 

dutch children: JUMP-in, kids in motion. Health Promotion International, 21, 320-

330. doi:10.1093/heapro/dal032 

Kafatos, I., Manios, Y., Moschandreas, J., & Kafatos, A. (2007). Health and nutrition 

education program in primary schools of Crete: Changes in blood pressure over 10 

years. European Journal of Clinical Nutrition, 61, 837-845. 

doi:10.1038/sj.ejcn.1602584 



  239 

  

Kain, J., Concha, F., Moreno, L., & Leyton, B. (2014). School-based obesity prevention 

intervention in Chilean children: Effective in controlling, but not reducing obesity. 

Journal of Obesity, 2014. doi:10.1155/2014/618293 

Keihner, A. J., Meigs, R., Sugerman, S., Backman, D., Garbolino, T., & Mitchell, P. (2011). 

The "power play! campaign's school idea & resource kits" improve determinants of 

fruit and vegetable intake and physical activity among fourth- and fifth-grade 

children. Journal of Nutrition Education and Behavior, 43, S122-S129. 

doi:10.1016/j.jneb.2011.02.010 

Kelder, S., Hoelscher, D. M., Barroso, C. S., Walker, J. L., Cribb, P., & Hu, S. (2005). The 

CATCH kids club: A pilot after-school study for improving elementary students' 

nutrition and physical activity. Public Health Nutrition, 8, 133-40. 

doi:10.1079/PHN2004678 

Kelder, S. H., Perry, C. L., Klepp, K. I., & Lytle, L. L. (1994). Longitudinal tracking of 

adolescent smoking, physical activity, and food choice behaviors. American Journal 

of Public Health, 84(7), 1121-1126. doi:10.2105/AJPH.84.7.1121 

Kellou, N., Sandalinas, F., Copin, N., & Simon, C. (2014). Prevention of unhealthy weight in 

children by promoting physical activity using a socio-ecological approach: What can 

we learn from intervention studies? Diabetes & Metabolism, 40, 258-271. 

doi:10.1016/j.diabet.2014.01.002 

Kelly, A., Arjunan, P., van der Ploeg, H. P., Rissel, C., Borg, J., & Wen, L. M. (2012). The 

implementation of a pilot playground markings project in four Australian primary 

schools. Health Promotion Journal of Australia, 23, 183-187. doi:10.1071/HE12183 



  240 

  

Kipping, R. R., Howe, L. D., Jago, R., Campbell, R., Wells, S., Chittleborough, C. R., . . . 

Lawlor, D. A. (2014). Effect of intervention aimed at increasing physical activity, 

reducing sedentary behaviour, and increasing fruit and vegetable consumption in 

children: Active for Life Year 5 (AFLY5) school based cluster randomised controlled 

trial. BMJ, 348, g3256. doi:10.1136/bmj.g3256 

Kiran, A., & Knights, J. (2010). Traditional indigenous games promoting physical activity 

and cultural connectedness in primary schools? Cluster randomised control trial. 

Health Promotion Journal of Australia, 21, 149-151. doi:10.1071/HE10149 

Klesges, L. M., Dzewaltowski, D. A., & Glasgow, R. E. (2008). Review of external validity 

reporting in childhood obesity prevention research. American Journal of Preventive 

Medicine, 34, 216-223. doi:10.1016/j.amepre.2007.11.019 

Kriemler, S., Meyer, U., Martin, E., van Sluijs, E. M. F., Andersen, L. B., & Martin, B. W. 

(2011). Effect of school-based interventions on physical activity and fitness in 

children and adolescents: A review of reviews and systematic update. British Journal 

of Sports Medicine, 45, 923-930. doi:10.1136/bjsports-2011-090186 

Kriemler, S., Zahner, L., Schindler, C., Meyer, U., Hartmann, T., Hebestreit, H., . . . Puder, J. 

J. (2010). Effect of school based physical activity programme (KISS) on fitness and 

adiposity in primary schoolchildren: Cluster randomised controlled trial. BMJ, 340, 

c785-c785. doi:10.1136/bmj.c785 

Lai, S. K., Costigan, S. A., Morgan, P. J., Lubans, D. R., Stodden, D. F., Salmon, J., & 

Barnett, L. M. (2014). Do school-based interventions focusing on physical activity, 

fitness, or fundamental movement skill competency produce a sustained impact in 



  241 

  

these outcomes in children and adolescents? A systematic review of follow up 

studies. Sports Medicine, 44, 67-79. doi:10.1007/s40279-013-0099-9 

Lawlor, D. A., Jago, R., Noble, S. M., Chittleborough, C. R., Campbell, R., Mytton, J., . . . 

Kipping, R. R. (2011). The Active for Life Year 5 (AFLY5) school based cluster 

randomised controlled trial: Study protocol for a randomized controlled trial. Trials, 

12, 181. doi:10.1186/1745-6215-12-181 

Lawlor, D. A., Peters, T. J., Howe, L. D., Noble, S. M., Kipping, R. R., & Jago, R. (2013). 

The Active for Life Year 5 (AFLY5) school-based cluster randomised controlled trial 

protocol detailed statistical analysis plan. Trials, 14, 21. 

http://www.trialsjournal.com/content/14/1/234 

LeBlanc, A. G., Chaput, J. P., McFarlane, A., Colley, R. C., Thivel, D., Biddle, S. J. H., . . . 

Tremblay, M.S. (2013). Active video games and health indicators in children and 

youth: a systematic review. PLOS One, 8, e65351. doi:10.1371/journal.pone.0065351 

Levy, T. S., Ruán, C. M., Castellanos, C. A., Coronel, A. S., Aguilar, A. J., & Humarán, I. 

M. G. (2012). Effectiveness of a diet and physical activity promotion strategy on the 

prevention of obesity in Mexican school children. BMC Public Health, 12(1), 1. 

doi:10.1186/1471-2458-12-152 

Lien, N., Bjelland, M., Bergh, I. H., Grydeland, M., Anderssen, S. A., Ommundsen, Y., . . . 

Klepp, K. I. (2010). Design of a 20-month comprehensive, multicomponent school-

based randomised trial to promote healthy weight development among 11-13 year 

olds: The HEalth In Adolescents study. Scandinavian Journal of Public Health, 38, 

38-51. doi:10.1177/1403494810379894 



  242 

  

Loef, M., & Walach, H. (2015). How applicable are results of systematic reviews and meta-

analyses of health behaviour maintenance? A critical evaluation. Public Health, 129, 

377-384. doi:10.1016/j.puhe.2015.01.014 

Lonsdale, C., Rosenkranz, R. R., Peralta, L. R., Bennie, A., Fahey, P., & Lubans, D. R. 

(2013). A systematic review and meta-analysis of interventions designed to increase 

moderate-to-vigorous physical activity in school physical education lessons. 

Preventive Medicine, 56, 152-161. doi:10.1016/j.ypmed.2012.12.004 

Lubans, D. R., Morgan, P. J., & Tudor-Locke, C. (2009). A systematic review of studies 

using pedometers to promote physical activity among youth. Preventive Medicine, 48, 

307-315. doi:10.1016/j.ypmed.2009.02.014 

Mahar, M. T., Murphy, S. K., Rowe, D. A., Golden, J., Shields, A. T., & Raedeke, T. D. 

(2006). Effects of a classroom-based program on physical activity and on-task 

behaviour. Medicine and Science in Sports and Exercise, 38(12), 2086-2094. 

doi:10.1249/01.mss.0000235359.16685.a3 



  243 

  

Manios, Y., & Kafatos, A. (2006). Health and nutrition education in primary schools in 

Crete: 10 years' follow-up of serum lipids, physical activity and macronutrient intake. 

British Journal of Nutrition, 95, 568-575. doi:10.1079/BJN20051666 

Mark, R. S., & Rhodes, R. E. (2013). Testing the effectiveness of exercise videogame bikes 

among families in the home-setting: A pilot study. Journal of Physical Activity & 

Health, 10, 211-221. 

Martínez-Donate, A. P., Riggall, A. J., Meinen, A. M., Malecki, K., Escaron, A. L., Hall, B., 

. . . Nitzke, S. (2015). Evaluation of a pilot healthy eating intervention in restaurants 

and food stores of a rural community: A randomized community trial. BMC Public 

Health, 15, 136. doi:10.1186/s12889-015-1469-z 

McGoey, T., Root, Z., Bruner, M. W., & Law, B. (2015). Evaluation of physical activity 

interventions in youth via the Reach, Efficacy/Effectiveness, Adoption, 

Implementation, and Maintenance (RE-AIM) framework: A systematic review of 

randomised and non-randomised trials. Preventive Medicine, 76, 58-67. 

doi:10.1016/j.ypmed.2015.04.006 

McNeil, D. A., Wilson, B. N., Siever, J. E., Ronca, M., & Mah, J. K. (2009). Connecting 

children to recreational activities: Results of a cluster randomized trial. American 

Journal of Health Promotion, 23, 376-387. 

doi:http://dx.doi.org/10.4278/ajhp.071010107 



  244 

  

Metcalf, B., Henley, W., & Wilkin, T. (2012). Effectiveness of intervention on physical 

activity of children: Systematic review and meta-analysis of controlled trials with 

objectively measured outcomes (EarlyBird 54). BMJ, 345:e5888, 1-11. 

doi:http://dx.doi.org/10.1136/bmj.e5888 

Meyer, U., Schindler, C., Zahner, L., Ernst, D., Hebestreit, H., van Mechelen, W., . . . 

Kriemler, S. (2014). Long-term effect of a school-based physical activity program 

(KISS) on fitness and adiposity in children: A cluster-randomized controlled trial. 

PlOS One, 9, e87929. doi:10.1371/journal.pone.0087929 

Michie, S., Fixsen, D., Grimshaw, J. M., & Eccles, M. P. (2009). Specifying and reporting 

complex behaviour change interventions: the need for a scientific method. 

Implementation Science, 4, 1-6. doi:10.1186/1748-5908-4-40 

 

Morrison, R., Reilly, J. J., Penpraze, V., Westgarth, C., Ward, D. S., Mutrie, N., . . . Yam, P. 

S. (2013). Children, parents and pets exercising together (CPET): Exploratory 

randomised controlled trial. BMC Public Health, 13, 1096. doi:10.1186/1471-2458-

13-1096 



  245 

  

Muth, N. D., Chatterjee, A., Williams, D., Cross, A., & Flower, K. (2008). Making an 

IMPACT: Effect of a school-based pilot intervention. North Carolina Medical 

Journal, 69, 432-440. 

Naylor, P., Macdonald, H. M., Warburton, D. E. A., Reed, K. E., & McKay, H. A. (2008). 

An active school model to promote physical activity in elementary schools: Action 

schools! BC. British Journal of Sport Medicine, 42, 338-343. 

doi:10.1136/bjsm.2007.042036  

Naylor, P., 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, 413-423. 

doi:10.1016/j.jsams.2006.06.013 

Nicholls, J. (1989). The Competitive Ethos and Democratic Education. Cambridge, MA: 

Harvard University Press. 

Nigg, C., Geller, K., Adams, P., Hamada, M., Hwang, P., & Chung, R. (2012). Successful 

dissemination of Fun 5: A physical activity and nutrition program for children. 

Translational Behavioral Medicine, 2, 276-285. doi:10.1007/s13142-012-0120-0 

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. 

doi:10.1016/j.ypmed.2014.12.027 



  246 

  

  

Olvera, N., Bush, J. A., Sharma, S. V., Knox, B. B., Scherer, R. L., & Butte, N. . (2010). 

BOUNCE: A community-based mother-daughter healthy lifestyle intervention for 

low-income Latino families. Obesity Journal, 18, S102-S104. 

doi:10.1038/oby.2009.439 

Pangrazi, R. P., Beighle, A., Vehige, T., & Vack, C. (2003). Impact of promoting lifestyle 

activity for youth (PLAY) on children's physical activity. Journal of School Health, 

73, 317-321. doi:10.1111/j.1746-1561.2003.tb06589.x 

Pate, R. R., Saunders, R. P., Ward, D. S., Felton, G., Trost, S. G., & Dowda, M. (2003). 

Evaluation of a community-based intervention to promote physical activity in youth: 



  247 

  

Lessons from Active Winners. American Journal of Health Promotion, 17(3), 171-

182. doi:10.4278/0890-1171-17.3.171 

Pender, N. (1987). Health Promotion in Nursing Practice. Norwalk, CT: Appleton and 

Lange. 

Puma, J., Romaniello, C., Crane, L., Scarbro, S., Belansky, E., & Marshall, J. A. (2013). 

Long-term student outcomes of the Integrated Nutrition and Physical Activity 

Program. Journal of Nutrition Education Behavior, 45, 635-642. 

doi:10.1016/j.jneb.2013.05.006 

Rachlin, H. (1989). Judgement, Decision, and Choice: A Cognitive/Behavioral Synthesis. 

New York, NY: WH Freeman. 

Rees, R., Kavanagh, J., Harden, A., Shepherd, J., Brunton, G., Oliver, S., & Oakley, A. 

(2006). Young people and physical activity: A systematic review matching their 

views to effective interventions. Health Education Research, 21, 806-825. 

doi:10.1093/her/cyl120 

http://health.gov/paguidelines/report/pdf/CommitteeReport.pdf
http://www.oasphe.ca/documents/StatusofDPAinOntarioElementarySchools-FinalReport.pdf
http://www.oasphe.ca/documents/StatusofDPAinOntarioElementarySchools-FinalReport.pdf


  248 

  

Roemmich, J. N., Gurgol, C. M., & Epstein, L. H. (2004). Open-loop feedback increases 

physical activity of youth. Medicine & Science in Sports & Exercise, 36, 668-673. 

doi:10.1249/01.MSS.0000121947.59529.3B 

Rowland, D., DiGuiseppi, C., Gross, M., Afolabi, E., & Roberts, I. (2003). Randomised 

controlled trial of site specific advice on school travel patterns. Archives of Disease in 

Childhood, 88, 8-11. doi:10.1136/adc.88.1.8 

Ryan, D. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic 

motivation, social development, and well-being. American Psychology, 55, 68-78. 

doi:10.1037/0003-066X.55.1.68 

Sallis, J. F. (1991). Self-report measures of children’s physical activity. Journal of School 

Health, 61, 215-219. doi:10.1111/j.1746-1561.1991.tb06017.x 

Sallis, J. F., Prochaska, J. J., & Taylor, W. C. (2000). A review of correlates of physical 

activity of children and adolescents. Medicine & Science in Sports & Exercise, 32, 

963-975. 



  249 

  

Salmon, J., Hume, C., Ball, K., Booth, M., & Crawford, D. (2006). Individual, social and 

home environment determinants of change in children's television viewing: The 

Switch-Play intervention. Journal of Science and Medicine in Sport, 9, 378-87. 

doi:10.1016/j.jsams.2006.06.018 

Salmon, J., Ball, K., Crawford, D., Booth, M., Telford, A., Hume, C., . . . Worsley, A. 

(2005). Reducing sedentary behaviour and increasing physical activity among 10-

year-old children: Overview and process evaluation of the 'Switch-Play' intervention. 

Health Promotion International, 20, 7-17. doi:10.1093/heapro/dah502 

Salmon, J., Jorna, M., Hume, C., Arundell, L., Chahine, N., Tienstra, M., & Crawford, D. 

(2011). A translational research intervention to reduce screen behaviours and promote 

physical activity among children: Switch-2-Activity. Health Promotion International, 

26, 311-21. doi:10.1093/heapro/daq078 

Saunders, R. P., Pate, R. R., Felton, G., Dowda, M., Weinrich, M. C., Ward, D. S., . . . 

Baranowski, T. (1997). Development of questionnaires to measure psychosocial 



  250 

  

influences on children’s physical activity. Preventive Medicine, 26, 241-247. 

doi:10.1006/pmed.1996.0134 

Schaefer, L., Plotnikoff, R. C., Majumdar, S. R., Mollard, R., Woo, M., Sadman, R., . . . 

McGavock, J. (2014). Outdoor time is associated with physical activity, sedentary 

time, and cardiorespiratory fitness in youth. Journal of Pediatrics, 165, 516-521. 

doi:10.1016/j.jpeds.2014.05.029 

Sharpe, E. K., Forrester, S., & Mandigo, J. (2011). Engaging community providers to create 

more active after-school environments: Results from the Ontario CATCH kids club 

implementation project. Journal of Physical Activity and Health, 8, S26-S31. 

Steckler, A., Ethelbah, B., Martin, C.J., Stewart, D., Pardilla, M., Gittelsohn, J., . . . Vu, M. 

(2003). Pathways process evaluation results: A school-based prevention trial to 

promote healthful diet and physical activity in American Indian third, fourth, and fifth 

grade students. Preventive Medicine, 37, S80-90. doi:10.1016/j.ypmed.2003.08.002 



  251 

  

Stone, E. J., Norman, J. E., Davis, S. M., Stewart, D., Clay, T. E., Caballero, B., . . . Murray, 

D. M. (2003). Design, implementation, and quality control in the Pathways 

American-Indian multicenter trial. Preventive Medicine, 37, S13-S23. 

doi:10.1016/j.ypmed.2003.08.006 

Strong, W. B., Malina, R. M., Blimkie, C. J. R., Daniels, S. R., Dishman, R. K., Gutin, B., . . 

. Trudeau, F. (2005). Evidence based physical activity for school-age youth. Journal 

of Pediatrics, 146, 732-737. doi:10.1016/j.jpeds.2005.01.055 

Sun, H. (2012). Exergaming impact on physical activity and interest in elementary school 

children. Research Quarterly for Exercise & Sport, 83, 212-220. 

doi:10.1080/02701367.2012.10599852 

Taylor, R. W., McAuley, K. A., Barbezat, W., Strong, A., Williams, S. M., & Mann, J. I. 

(2007). APPLE Project: 2-y findings of a community-based obesity prevention 

program in primary school age children. American Journal of Clinical Nutrition, 86, 

735-742.                

Taylor, R. W., McAuley, K. A., Williams, S. M., Barbezat, W., Nielsen, G., & Mann, J. I. 

(2006). Reducing weight gain in children through enhancing physical activity and 

nutrition: The APPLE project. International Journal of Pediatric Obesity, 1, 146-152. 

doi:10.1080/17477160600881247 



  252 

  

Teufel, N. I., Perry, C. L., Story, M., Flint-Wagner, H. G., Levin, S., Clay, T.E., . . . Pablo, J. 

L. (1999). Pathways family intervention for third-grade American Indian children. 

American Journal of Clinical Nutrition, 69, 803S-809S. 

Thomas, K., Krevers, B., & Bendtsen, P. (2015). Implementing healthy lifestyle promotion in 

primary care: A quasi-experimental cross-sectional study evaluating a team initiative. 

BMC Health Services Research, 15, 31. doi:10.1186/s12913-015-0688-4 

Tremblay, M. S., Gray, C. E., Akinroye, K. K., Harrington, D. M., Katzmarzyk, P. T., 

Lambert, E. V., . . . Tomkinson, G. R. (2014). Physical activity of children: A global 

matrix of grades comparing 15 countries. Journal of Physical Activity & Health, 11, 

113-125. doi:10.1123/jpah.2014-0177 

Trost, S. G., Tang, R., & Loprinzi, P. D. (2009). Feasibility and efficacy of a church-based 

intervention to promote physical activity in children. Journal of Physical Activity & 

Health, 6, 741-749. 



  253 

  

van Sluijs, E. M., McMinn, A. M., & Griffin, S. J. (2007). Effectiveness of interventions to 

promote physical activity in children and adolescents: systematic review of controlled 

trials. BMJ. doi:10.1136/bmj.39320.843947.BE. 

Verstraete, S. J., Cardon, G. M., de Clercq, D. L., & de Bourdeaudhuij, I. M. (2007a). A 

comprehensive physical activity promotion programme at elementary school: The 

effects on physical activity, physical fitness and psychosocial correlates of physical 

activity. Public Health Nutrition, 10, 477-484. 

doi:http://dx.doi.org/10.1017/S1368980007223900  

Verstraete, S. J. M., Cardon, G. M., De Clercq, Dirk L. R., De Bourdeaudhuij, & Ilse M. M. 

(2007). Effectiveness of a two-year health-related physical education intervention in 

elementary schools. Journal of Teaching in Physical Education, 26, 20-34.  

Wallander, J. L., Schmitt, M., & Koot, H. M. (2001). Quality of life measurement in children 

and adolescents: Issues, instruments, and applications. Journal of Clinical 

Psychology, 57, 571-585. doi:10.1002/jclp.1029               



  254 

  

Warren, J. M., Henry, C. J., Lightowler, H. J., Bradshaw, S. M., & Perwaiz, S. (2003). 

Evaluation of a pilot school programme aimed at the prevention of obesity in 

children. Health Promotion International, 18, 287-296. doi:10.1093/heapro/dag402 

Wen, L. M., Fry, D., Merom, D., Rissel, C., Dirkis, H., & Balafas, A. (2008). Increasing 

active travel to school: Are we on the right track? A cluster randomised controlled 

trial from Sydney, Australia. Preventive Medicine, 47, 612-618. 

doi:10.1016/j.ypmed.2008.09.002 

White, S. M., McAuley, E., Estabrooks, P. A., & Courneya, K. S. (2009). Translating 

physical activity interventions for breast cancer survivors into practice: an evaluation 

of randomized controlled trials. Annals of Behavioral Medicine, 37, 10-19. 

doi:10.1007/s12160-009-9084-9 

Williamson, D. A., Copeland, A. L., Anton, S. D., Champagne, C., Han, H., Lewis, L., . . . 

Ryan, D. (2007). Wise mind project: A school-based environmental approach for 

preventing weight gain in children. Obesity, 15, 906-917. doi:10.1038/oby.2007.597 

Wilson, D. K., Evans, A. E., Williams, J., Mixon, G., Sirard, J. R., & Pate, R. (2005). A 

preliminary test of a student-centered intervention on increasing physical activity in 

underserved adolescents. Annals of Behavioral Medicine, 30, 119-124. 

Wilson, D. K., Van Horn, M. L., Kitzman-Ulrich, H., Saunders, R., Pate, R., Lawman, H. G., 

. . . Brown, P. V. (2011). Results of the "active by choice today" (ACT) randomized 

trial for increasing physical activity in low-income and minority adolescents. Health 

Psychology, 30, 463-471. doi:10.1037/a0023390 



  255 

  

Wood, C., Gladwell, V., & Barton, J. (2014). A repeated measures experiment of school 

playing environment to increase physical activity and enhance self-esteem in UK 

school children. PlOS One, 9, e108701. doi:10.1371/journal.pone.0108701 

Yıldırım, M., Arundell, L., Cerin, E., Carson, V., Brown, H., Crawford, D., . . . Salmon, J. 

(2013). What helps children to move more at school recess and lunchtime? Mid-

intervention results from Transform-Us! cluster-randomised controlled trial. British 

Journal of Sport Medicine, 48, 271–277. 

Zahner, L., Puder, J. J., Roth, R., Schmid, M., Guldimann, R., Pühse, U., . . . Kriemler, S. 

(2006). A school-based physical activity program to improve health and fitness in 

children aged 6–13 years (" Kinder-Sportstudie KISS"): Study design of a 

randomized controlled trial [ISRCTN15360785]. BMC Public Health, 6(1), 1. 

doi:10.1186/1471-2458-6-147 

 

http://whqlibdoc.who.int/publications/2010/9789241599979_eng.pdf


 

 256 

Chapter 6: Summary, Implications and Future Directions 

Summary 

Despite the abundance of evidence-based opportunities to engage children in PA 

during school, children in Canada continue to fall well short of the recommended levels of 

daily PA (Colley et al., 2011; ParticipACTION, 2016; Statistics Canada, 2015).  This 

dissertation presents three interrelated studies that address the need for a school-based policy 

that is contextually appropriate and effective at increasing the PA levels of elementary school 

children in Ontario.  

McLeroy, Bibeau, Steckler, & Glanz, 1988; 

(OMOE, 2006a, 2006b) recognize 

from teachers, students, parents, and community partners.  

This research surveyed perspectives from two Ontario DPA stakeholder groups that 

are under-represented in the literature; Study 1 surveyed teachers

, and Study 2 surveyed parents.  

In light of the research findings from Study 1 and Study 2, which were relatively region-

specific, the scope of the research was broadened in Study 3
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Study 1 was designed to assess the current status of the DPA policy in elementary 

schools, including representation from Northern Ontario.  Implementation fidelity was 

measured based on teacher-reported practices related to the duration, frequency and intensity 

of DPA sessions.  With teachers situated at the individuallevel of the SE framework, this 

study drew specifically from the Theory of Planned Behaviour (TPB) to examine how 

teachers’ knowledge of and perspectives on PA influence DPA delivery (e.g., confidence, 

self-identity, subjective norms).  In addition, interactions between DPA implementation 

strategies and the school environment (e.g., administrative support and availability of 

resources) were examined to illuminate whether or not the policy implementation is 

effective. 

Results from this study are consistent with province-wide data (PHO, 2015), 

indicating that overall implementation fidelity is moderate, with only 42.4% of participants 

adhering to the DPA policy guidelines (i.e., delivering 20 minutes of MVPA daily most of 

the time).  When considering only those teachers who reported full implementation (i.e., 

100% compliant with the policy’s directives), implementation fidelity was poor, with only 

8.5% delivering 20 minutes of MVPA daily all of the time.  The finding that very few 

teachers are fully compliant with the directives of the DPA policy is also consistent with 

PHO data, which indicated that only 3.3% of the teachers were meeting policy requirements 

all of the time (PHO, 2015), and further highlights a need for implementation improvement.  

Investigating individual policy components indicated that most teachers met the policy 

requirements in terms of frequency and intensity; however, most did not meet the duration 

requirement.  Teacher-mediated strategies that were positively associated with DPA delivery 

included having DPA posted on a daily schedule, delivering a variety of different activities 
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across sessions, and including warm-up/cool-down components within each session.  Based 

on teacher perspectives and perceptions, t

  

Among the resources identified as lacking was input from parent stakeholders, which 

supported the rationale for the second study. 

Study 2 addressed a gap in the relevant literature with respect to parents’ awareness 

and perspectives of the DPA policy.  Results from this study highlight that most parents were 

previously unaware of the DPA policy.  

 Parent suggestions included 

 having it posted on 

teachers’ timetables.  Additional findings showed that the school’s role in PA 

promotion/delivery is perceived by parents to be greater than the family’s, and that half of the 

sampled parents’ children receive at least an equal amount of their PA at school.  

Considering the implementation issues surrounding DPA, and that it only contributes up to 

one-third of the total recommended amount of daily PA for children (OMOE, 2005; 

Tremblay et al., 2016), increasing parents’ perceptions of their own role in PA promotion and 

delivery is important.  Consistent with published findings that parental support promotes 
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children’s PA (De Lepeleere, DeSmet, Verloigne, Cardon, & De Bourdeaudhuij, 2013; 

Gustafson & Rhodes, 2006; van der Horst et al., 2007), the data suggest that increasing 

.   

Study 3 was conducted to identify successful strategies for optimizing the 

implementation of school-based policies intended to increase the PA levels of elementary 

school children.  To that end, a systematic review was conducted using the RE-AIM 

framework to determine how effective strategies can be matched to setting and other 

contextual (i.e., real-world) characteristics.  Results highlighted that school-based 

interventions were the most successful with recess providing more effective opportunities for 

children to accumulate daily PA, compared with curriculum-based programs.  In turn, 

curriculum-based initiatives were slightly more successful than those based on policy 

strategies and/or community and family linkages.  Successful intervention strategies included 

the use of playground markings and computer-based implementation tools (e.g., 

exergaming); however, due to a lack of reporting on external validity factors (e.g., 

representativeness of participants and settings, adoption rates, and costs associated with start-

up, implementation and maintenance), it was not possible to identify how individual study 

findings need to be adapted for different populations and settings (i.e., for different DPA 

implementation contexts).   

Only one of the reviewed interventions evaluated a school-based policy (Boston 

Active School Day Policy), which significantly increased student MVPA levels after three 

months (Cradock et al., 2014).  Examining the specifics of this policy-based intervention 

indicated that its implementation was funded by an external body, and facilitated by the 
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provision of teaching resources, equipment, and assessment tools.  Further, delivery 

characteristics included the use of cross-curricular lessons throughout the day as well as non-

instructional time (Cradock et al., 2014).  Collectively, these faciliators and delivery models 

address many of the DPA implementation barriers identified in Study 1; however, the 

evaluation of Boston’s school-based policy was conducted within its first year of 

implementation and therefore does not include information on sustainability (Cradock et al., 

2014).  Comparatively, Ontario’s DPA was implemented in 2005 (OMOE, 2005), and initial 

funding was required to be spent within a short period of time (Allison et al., 2015).  

Considering that the first government sponsored evaluation occurred a full ten years after the 

policy was released (PHO, 2015), and seven years after the last installment of funds (Allison 

et al., 2015), it is not possible to determine whether or not the DPA policy was initially 

effective at increasing children’s school-based PA, or how the funding was allocated.  

Implications 
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A fifth implication is that PA interventions need to be designed and reported on so 

that they can provide information on all aspects of the RE-AIM framework (Study 3).  M

In light of 

the fiscal challenges surrounding the implementation of DPA in Ontario (OMOE, 2015), 

comparing the relative costs of effective intervention strategies and how they are influenced 

by regional differences would help balance the cost-benefit ratio when considering future 

implementation approaches across the province.  The lack of data from its initial 

implementation phase, coupled with its current relative ineffectiveness at increasing 

children’s school-based PA (Study 1), underscores the importance of desiging future DPA-
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related inteventions using the RE-AIM framework, thus facilitating the collection of 

important data for informing effective practices that target all levels of the SE model.   

DPA participation be included in 

report cards, 

 

Recommendations and Future Directions 

The DPA policy promotes regular patterns of PA in children, thereby building healthy 

habits and contributing to overall student wellness; however, it is not fulfilling its potential.  

Since its release in 2005, the DPA policy has been linked to the OMOE’s ‘Foundations for a 

Healthy School’ framework (OMOE, 2014).  Consistent with the tenets of the SE model that 

was used to frame this dissertation (McLeroy et al., 1988), the Healthy Schools framework 

advocates for a comprehensive approach to school health and organizes its policies, programs 

and initiatives in five interconnected areas: curriculum, teaching, and learning; school and 
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classroom leadership; student engagement; social and physical environments; and, home, 

school, and community partnerships (OMOE, 2014).  For the PA portion of the health-related 

topics, which cross-references the DPA policy, sample strategies and activities targeting 

students, classrooms, and schools are provided within each of the five areas.   

In light of these recognized (OMOE, 

2006a, 2006b; 2014)  documented application (Leatherdale, Manske, Faulkner, 

Arbour, & Bredin, 2010; Millstein et al., 2011; ) 

and successful utility ( of SE frameworks in the field of PA 

promotion/delivery, it is suggested that future Ontario DPA implementation research be 

conducted using a SE model.  To that end, recommendations and future research directions 

for improving DPA delivery are positioned within the SE model used for this dissertation, 

which illustrates the interactions amongst all elementary school stakeholder groups (see 

Figure 6.1).   
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Figure 6.1: Recommendations and Future Directions Situated within the Social-Ecological 
Model  
 

Immediate recommendations support those of PHO (2015) and advocate for the 

inclusion of DPA on teachers’ daily schedules, and for increased utilization of available DPA 

resources (Study 1).  While the findings on which these recommendations are based require 

further data to substantiate a causal link between the strategy and DPA delivery outcomes, 

the results are nonetheless important reference points for future directions.  Having DPA on 

their schedule may increase teachers’ accountability to the students and parents, and by 

extension, having to ensure that teachers’ schedules include DPA necessitates increased 

administrative monitoring, thereby involving multiple stakeholder groups.  Regarding 

resources, PHO (2015) specified public health personnel and partner organizations (e.g., 

OPHEA) as underutilized, while this research (Study 2) identifies the family as such. In 
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addition, Study 1 suggests that teachers are unaware of existing curriculum support and 

implementation guides (e.g., OMOE, 2006c), which include sample timetables, activities and 

delivery models.  Recommendations for increasing teacher awareness include knowledge 

translation initiatives, such as the generation and dissemination of an infographic to 

elementary school staff stakeholders.  An infographic (1) highlighting key research findings, 

(2) identifying locations of accessible resources, and (3) including suggestions that there be 

(i) a DPA focus at each staff meeting and (ii) a DPA section on monthly newsletters, may 

promote communication within the schools as well as between schools and homes to increase 

teacher and parental awareness and engagement. 

This dissertation also provides valuable insight into future research and policy 

directions for DPA implementation.  In order to further contextualize the findings reported 

herein, additional formative research in Northern Ontario is required to collect corresponding 

data and input from key stakeholders not targeted by this research, including students, 

administration, and community members.  Regarding teachers, further investigation of the 

psychological processes that influence teacher behaviour is important for improving teaching 

practices, intitial teacher education, and professional development for consistent delivery of 

DPA across Ontario.  For example, examining the effects of strategies that target constructs 

of the TPB on behaviour intention and ultimately behaviour will strengthen the predictive 

utility of this theory in teachers’ delivery of PA-related curricula (e.g., Bartholomew & 

Jowlers, 2011) and inform future intervention strategies with this population.         

Broadening the scope for future research, a multi-strategy intervention targeting 

multiple levels is recommended (see Figure 6.1).  At the school-level, recommended 

strategies include (1) teacher workshops facilitating cross-curricular implementation of DPA 
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activities, (2) peer-directed learning initiatives, and (3) use of organizational artifacts such as 

DPA ‘champion’ (progressive and innovative) teachers.  Together, these strategies target 

teacher confidence and student engagement while promoting a collaborative culture wherein 

DPA becomes a shared commitment.  The first strategy was mentioned in the relevant 

literature as a proposed facilitator for DPA implementation (Strampel et al., 2014), and the 

second is cited as a strategy employed by featured schools through OPHEA’s Healthy 

Schools Certification Program (OPHEA, 2016).  The third strategy is informed by Schein’s 

model of organizational culture (1992), and employs an approach that was highlighted during 

the initial development and implementation of DPA (Allison et al., 2014).  At the 

community-level, recommended intervention strategies include (1) an information night for 

parents, school personnel and community members that allows for increased communication 

among key stakeholder groups; and, (2) an awards system at the school board level that 

employs exsiting checklists from the OMOE resource guides (OMOE, 2006a, 2006b) and 

promotes collaboration between schools and contributes to school culture by placing a 

priority on DPA implemention.  The first strategy is informed by the existing Welcome to 

KindergartenTM model, which combines community and educational resources and fosters 

engagement of families, school personnel, and community agency partners (The Learning 

Partnership, 2016).  The second strategy draws on existing resources and incorporates an 

Ontario school Healthy School Strategy initiative, which was identified in a report compiled 

for the OMOE that reviewed healthy schools evaluations (Craig, Freeman, & Husssain, 

2012). 

Methodological gaps in the relevant literature can be addressed by u
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ensuring that the intervention reports on dimensions of the RE-AIM 

framework.  This will facilitate context-specific delivery modifications in order to benefit 

students province-wide.  In addition, examining the effectiveness of theoretical constructs as 

mediators of change in children’s school-based PA levels (Study 3) would address a 

theoretical gap in the literature, and incorporate student perspectives on the importance and 

suitability of the DPA policy. 

Finally, as it stands, the DPA policy is not being delivered consistently (Study 1; 

PHO, 2015), suggesting a need for a change in the policy’s design.  Considering the 

implementation barriers identified herein and the characteristics of other school-based 

policies that have positively impacted student PA levels (Cradock et al., 2014), a more 

accountable and flexible model for Ontario’s DPA policy is recommended.  Including key 

learning outcomes as part of the policy and linking these to an accountability measure would 

address suggestions made by parents (Study 2), and may increase teacher motivation to 

overcome constraints for policy implementation (Brownson et al., 2010).  Unlike other 

provincial DPA policies (

), 

.  Making Ontario’s DPA policy more 

consistent with those from other provinces by allowing for the use of non-instructional time 

and for its delivery to occur in multiple sessions would facilitate a more integrated delivery 

system that nurtures flexible and adaptive healthy habits.  For example, teaching recess 

games during Health and Physical Education classes and supplying game equipment with 

interactive supervision would capitalize on non-instructional time, which corresponds to the 
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most successful setting in which to promote children’s PA (Study 3).  In light of the overall 

goal of the DPA policy and its link to the OMOE’s ‘Foundations for a Healthy School’ 

framework (2014), teaching children to incorporate PA throughout the day, including during 

their free time, will better equip them with effective and sustainable health habits. Several of 

these recommendations and implications, including lack of space, competing curriculum 

demands, and lack of administrative support need to be addressed at the provincial and 

school board levels.  However, the Ontario government only recently sponsored evaluations 

of DPA implementation (PHO, 2013, 2015), suggesting that DPA delivery is not a priority.  

Dwyer et al. (2003) identified the high perceived priority of other academic subjects and low 

perceived priority of PA-based curricula in Ontario’s education system as an issue, before the 

release of the DPA policy.  Considering that this barrier has persisted into 2016 suggests a 

need for increased public awareness of the expanding evidence base relating PA to improved 

academic outcomes (Bangsbo et al., 2016).  In addition, since the initial implementation of 

the DPA policy, mental health and bullying prevention have emerged to take prominence in 

provincial education policy (OMOE, 2012; Ontario Government, 2013).  Therefore, 

strengthening and effectively communicating the evidence base linking PA participation with 

improved mental health (

), and 

investigating the potential link between school-based PA participation and bullying 

prevention is suggested to promote the compliant and sustainable implementation of DPA  

In conclusion, disseminating the findings generated and summarized herein to policy-

makers, elemenetary school stakeholder groups, and teacher education program providers 
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will elevate the value placed on school-based physical activity and promote the integration of 

Daily Physical Activity into the whole school day and broader school culture.  
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Appendix A – Data Collection Tool for Study 1 
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Appendix B – REB Letter of Certification for Study 1 
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Appendix C – Participant Invitation Letter for Study 1 
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Appendix D – Association Permission Letter for Study 1 
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Appendix E – Data Collection Tool for Study 2 
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Appendix F - REB Letter of Certification for Study 2 
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Appendix G – Participant Invitation Letter for Study 2 
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Appendix H – Association Permission Letter for Study 2 
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Appendix I - Survey Exit/Completion Options for Participants 
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Appendix J – Reviewed Intervention Characteristics: Physical Activity Output Measures and their Context 
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