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ABSTRACT 

 Active transportation to school (ATS) has received an increasing amount of attention over 

the past decade due to its promising health contributions. Most of the existing research that 

surrounds ATS investigates factors from the physical environment as well as factors from the 

individual perspective that influence walking and biking to school. This research attempts to add 

to the existing knowledge by exploring the impact that social relationships within the 

neighborhood have on ATS.  

A model, based on social ecological theory, was presented and tested to examine 

elements thought to influence ATS. A logistic regression analysis was run to determine the odds 

of students walking or biking based on the influence of each construct within the model. Results 

indicated that the physical and socio-cultural constructs were directly and significantly related to 

ATS behavior while the construct of safety had an indirect effect. These findings support the idea 

that there are several factors that operate within and across different ecological levels to influence 

the mode of transportation to school. Therefore, programs to promote ATS should involve multi-

level strategies. In addition to the physical environment, interventions should address 

interpersonal relationships within the family, school, and neighborhood. 
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Introduction 

Obesity among children continues to be a major health issue in the United States (Ogden, 

Carroll, Kit, & Flegal, 2014; Office of President, US Department of Health and Human Services, 

US Department of Agriculture, US Department of Education, US Department of the Interior, 

2012). A contributing factor is that most children do not engage in sufficient amounts of physical 

activity (PA) (Iannotti & Wang, 2013; Ogden, Flegal, Carroll, & Johnson, 2002). Less than half of 

children aged 3 – 11 and only 8% of adolescents aged 12 - 17 in the United States meet the 

recommended 60 minutes of daily PA (US Department of Health and Human Services, Office of 

Disease Prevention and Health Promotion, 2008; US Department of Health and Human Services, 

2010). Opportunities for increasing PA are becoming important considerations for researchers 

and practitioners in efforts to reverse the childhood obesity epidemic (Giles-Corti, Kelty, Zubrick, 

& Villanueva, 2009; Stanley, Ridley, & Dollman, 2012; Trost & Loprinzi, 2008). 

Active transportation to school (ATS), or any form of active travel such as walking or 

biking, has received recent attention due to its promising contribution toward meeting the 

recommended number of daily PA minutes (Johnston & Moreno, 2012; Lubans, Boreham, Kelly, 

& Foster, 2011; Tudor-Locke, Ainsworth, & Popkin, 2001; van Sluijs et al., 2009). Research has 

found that children who walk to school are significantly more physically active (Alexander et al., 

2005; Cooper, Andersen, Wedderkopp, Page, & Froberg, 2005; Cooper, Page, Foster, & 

Qahwaji, 2003; Faulkner, Buliung, Flora, & Fusco, 2009; Sirard, Ainsworth, McIver, & Pate, 

2005), have lower Body Mass Index (BMI) scores (Rosenberg, Sallis, Conway, Cain, & 

McKenzie, 2006), lower waist circumferences (Pizarro, Ribeiro, Marques, Mota, & Santos, 2013), 

lower odds of being overweight (Bere, Oenema, Prins, Seiler, & Brug, 2011; Østergaard et al., 

2012) and are more likely to meet PA guidelines (Tudor-Locke, Neff, Ainsworth, Addy, & Popkin, 

2002) than those who use motorized forms of transportation to school. Despite the health 

benefits, ATS rates have declined in the United States. In 1969, approximately 48% of all 

schoolchildren walked or biked to or from school. By 2009, the overall rate had dropped to 13% 

(McDonald, Brown, Marchetti, & Pedroso, 2011). Additionally, in an analysis of the trends from 
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1995-2001, Ham, Macera, and Lindley (2005) reported that most children did not meet the 

walking for transportation objectives established by Healthy People 2010. 

There has been a national movement to increase levels of ATS. The 2010 White House 

Task Force on Childhood Obesity recommended that “active transport should be encouraged 

between homes, school, and community destinations” (p. 82) and set a standard of increasing the 

percentage of children ages 5 – 18 taking walking and biking trips to and from school by 50% 

(White House Task Force on Childhood Obesity, 2010). Two of the objectives of Healthy People 

2020 (USDHHS, 2012) are to increase the proportion of trips made to school by walking within 

one mile or less and biking within two miles or less among children ages 5 – 15. Additionally, a 

report by the Institute of Medicine (IOM) recommended increasing opportunities for active 

transportation in an effort to meet the guidelines of 60 minutes of daily PA (Institute of Medicine, 

2013). The report also recognized the influence of parents/guardians on children’s behaviors and 

recommended that parents and guardians encourage and support regular physical activity such 

as walking and biking. 

Purpose of Study 

Given the decline and deficiency in ATS among youth in the United States, there is a 

need to better understand the factors that contribute to this problem. To date, four models have 

been developed in efforts to explain this phenomenon. While these models have helped to better 

understand correlates of ATS, they also share some limitations. In an effort to improve upon 

these shortcomings, a new model is introduced in this study to address the following three 

concerns. 

First, in the existing models, individual attitudes of the parent and/or child are often 

included as an influence on ATS behavior. While this single factor has merit, there is a need to 

better understand how the shared beliefs of parents and/or children within the community might 

also influence behavior. Defined as “features of social organizations, such as networks, norms, 

and trust, that facilitate action and cooperation for mutual benefit” (Putnam 2001, p. 67), the 

element of social capital has potential to reveal elements within the social environment that may 

impact ATS. While social capital exists in the relationships between individuals, its power lies in 
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the ability of those individuals to promote collective behavior, conceivably walking and biking to 

school.  

Second, there is discrepancy among existing models with regard to the selection of 

included variables and their predicted associations. For example, the models highlight different 

decision-makers when it comes to ATS (i.e., parents, children, or a combination of both). The 

proposed model aligns with current research that suggests, at the elementary level, it is parents 

who ultimately make the decision to support ATS (Faulkner, Richichi, Buliung, Fusco, & Moola, 

2010; McDonald, 2007; Stewart, 2011).  

Third, the causal direction of variable associations in the existing models is inconsistent. 

This discrepancy with the direction of variable associations could be related to the fact that some 

of the models do not have clear theoretical bases. Research has shown that ATS is influenced by 

a variety of factors across a series of levels (Stanley, Ridley, & Dollman, 2012; Sallis, 2006). The 

proposed model was constructed on the principles of social-ecological theory, which describes 

how health behavior at the individual level interacts with the physical and socio-cultural 

environment (Zhang, Solmon, Gao, & Kosma, 2012). 

By (1) introducing the community-level construct of social capital and (2) specifying 

variable associations based on current research and social-ecological theory, the proposed 

social-ecological model of active transportation to school (SEMATS) addresses the 

aforementioned issues. The purpose of this research is to introduce and test this new model to 

explain the strength and influence of variables on ATS using data gathered at six elementary 

schools and two middle schools in one school district. 

Limitations 

As with any self-report survey, there is a potential for survey response bias. This may 

occur because of unclear or misinterpreted question items or because participants 

over/underestimated certain responses. However, response bias is not expected to be 

problematic for questions related to ATS given that the questionnaire was pre-tested by 38 

parents at another school district to verify comprehension.  
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The cross-sectional nature of this study may also limit the ability to determine if causal 

relationships between measured constructs and transportation behavior exists. Despite this 

limitation, significant relationships, including possible mediating factors, can be established. 

Sirard, Riner, McIver, & Pate (2005) emphasized the need for more experimental interventions to 

examine the change in children’s PA levels related to ATS. Because of time constraints and 

intervention programs already in place at research sites, this study was not able to accommodate 

an experimental design.  

Although a comprehensive model of active transportation to school is presented within 

this paper, only the central components of the model are included in the analysis. Because of the 

inability of the survey instrument to fully capture each construct, neither the outermost layer of the 

model, the policy environment, nor the health outcome was tested in this study. Future research 

should elaborate on the present study to obtain information about and analyze the impact in these 

two domains.    

Research questions 

Goals of this research were to address the following questions: 

1. Does the proposed model, based on social-ecological theory, explain the odds of 

elementary school-aged students using ATS?  

2. Does the construct of social capital significantly impact the odds of using ATS among 

elementary school-aged students? 

Literature Review 

Theoretical Framework 

Social Capital Theory. Social characteristics of neighborhoods have the potential to influence 

health behaviors (Kawachi, Kim, & Subramanian, 2008), such as physical activity behaviors of 

walking and biking. A growing body of research suggests that social networks rich in trust and 

norms, have resources that help individuals achieve health enhancing objectives (Lin, 2001). 

Social capital refers to these social networks and bonds among individuals that enable people to 

achieve a variety of goals and health-promoting effects (Kunitz, 2004).  
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 Although there are several definitions of the term, Putnam’s (2001) leading view of social 

capital "refers to connections among individuals … and the norms of reciprocity and 

trustworthiness that arise from them” (p. 19). He stresses that the collective value of these social 

networks and the inclinations that arise from them result in doing things for each other. 

Interestingly, one of Putnam’s primary indications of social capital is the extent to which 

individuals engage in organized leisure (Leonard, 2005). These associations suggest that 

measures of neighborhood integration may be useful in explaining variability in ATS behavior 

among student residents. The possibility that walking and/or biking to school represents a form of 

leisure and may be facilitated by networks, norms, and trust within the neighborhood could be 

supported by social capital theory. 

Social-Ecological Theory. Physical activity behavior, such as active transportation to school, is 

influenced by a complex interaction of factors at a variety of levels including intrapersonal, social, 

and physical (Sallis, 2006; Stanley et al., 2012;. Efforts to understand and explain ATS, therefore, 

must take these influences into consideration. The social-ecological perspective addresses the 

dynamics of individual health behavior and their interactions with the physical and socio-cultural 

environment (Sallis & Owen, 1999). This paper presents a theoretical framework of the ATS 

behavior from a social-ecological perspective. Before discussing the specific implications of the 

proposed framework, the evolution of the social-ecological perspective will be reviewed. 

Historical overview of health behavior theories.  

General exercise recommendations with scientific foundations began to emerge in the 

1970s (Blair, LaMonte, & Nichaman, 2004). The American College of Sports Medicine (ACSM) 

document, Guidelines for Graded Exercise Testing and Exercise Prescription, was published in 

1975 and contained recommendations for exercise prescription and daily amounts of exercise. 

Following that publication, other organizations began releasing guidelines and recommendations 

related to PA (e.g., American Heart Association, 1992; Centers for Disease Control, 1995; 

National Institutes of Health, 1996; U.S. Department of Health and Human Services, 1980; U.S. 



 

 

6

Surgeon General, 1996; World Health Organization, 1995). These reports were influential in 

terms of health promotion, but focused largely on individual or intrapersonal behaviors. 

Intrapersonal theoretical influences. The analysis of health behavior that was 

dominant from the 1970s to the 1990s focused on changing individuals’ health-related habits and 

lifestyles. Research during this period was guided primarily by motivation and behavioral change 

theories such as the Health Belief Model and Ajzen and Fishbein’s Theory of Planned Behavior 

(Welk, 2002).  

Health belief model. The health belief model (HBM) has been one of the most widely used 

frameworks in health behavior research since the 1950s. It was initially developed by social 

psychologists in the United States Public Health Service to explain failure of people to participate 

in programs for preventing and detecting disease (Glanz, Rimer, & Viswanath , 2008). For 

example, Evenson and Bradley (2010) used the HBM to investigate the factors influencing the 

lack of PA during pregnancy. Similar studies have investigated engagement in PA in alternate 

settings (Ceria-Ulep, Serafica, & Tse, 2011; Ehrlich-Jones et al., 2011). Within the theory, several 

perceived constructs (susceptibility, severity, benefits, barriers, and self-efficacy) are defined to 

predict why people will or will not take action.  

The HBMs focus on perceived barriers widely influenced research efforts. It became the 

most influential single predictor of health behavior across all studies from 1974-1984 (Glanz et al., 

2008). Although HBM continues to be a leading theory, it is limited in that each construct is 

particular to a given situation and measurement tools must be modified appropriately. If not 

developed correctly, measures of HBM constructs risk error within different populations or 

circumstances. Additionally, the model does not account for emotional or environmental 

contributors of behavior. 

Theory of planned behavior. The theory of planned behavior (TPB) was introduced in 

1985 by Icek Ajzen to predict human behavior (Ajzen, 1985). TPB states that attitudes toward 

behavior, subjective norms, and perceived behavioral control together shape an individual's 

behavioral intention, which ultimately predicts their behavior. The TPB model has been used to 

study the prevalence of various types of physical activities in part because of the focus on 
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perceived behavioral control. This variable aims to understand why individuals’ feel that PA is 

within or beyond their capabilities. The TPB has become an increasingly popular framework for 

investigating healthy behaviors such as ATS (Murtagh, Rowe, Elliott, McMinn, & Nelson, 2012), 

walking (Maddison et al., 2009; Rhodes, Brown, McIntyre, 2006), cycling (Saelens, Sallis, & 

Frank, 2003), and cardiorespiratory fitness (Martin et al., 2005). 

Although progress toward understanding health behaviors based on the HBM and TPB 

frameworks was encouraging, there remained gaps in the literature (Glanz et al., 2008) and in 

effective programming. These cross-sectional studies explained small amounts of variance in PA, 

but did not capture the full complexity of behavior (Bauman, Sallis, Dzewaltowski, & Owen, 2002; 

Trost et al., 1997; Welk, 2002;). In fact, Spence and Lee (2003) found that these models 

explained only 20% to 40% of variance in PA behavior in children. The next step in the 

progression toward the social-ecological perspective was the investigation into the interpersonal 

level. 

Interpersonal theoretical influences. 

Social cognitive theory. Originally known as social learning theory (Miller & Dollard, 

1941), social cognitive theory (SCT) was further developed by Bandura (1977) to emphasize the 

interaction between individuals and their environments. Major concepts of SCT include 

psychological, observational, and environmental determinants; self- regulation; and moral 

disengagement. The reciprocal determinism of people and their environments are dependent 

upon these concept categories. This theoretical progression toward ecological thinking posits that 

no observational learning can occur unless the observers’ environments support the new 

behaviors (Bandura, 2002). Although it recognizes how environments shape behavior, SCT 

focuses on the ability of individuals to shape the environment as suited for themselves (Glanz et 

al., 2008).  

Several studies have used SCT as a framework for increasing PA (McAlister, Perry, & 

Parcel, 2008; Zhang, Solmon, Gao, & Kosma, 2012). These studies have focused on the 

influence of social support on self-efficacy. The concept of self-efficacy has been validated 

extensively (Moritz, Feltz, Fahrbach, & Mack, 2000) and become an important concept in 
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behavior change research. Because the theory primarily focuses on the individual and his/her 

self-efficacy, however, it may not encompass all of the concepts involved in achieving sustained 

behavior change.  

Environmental theoretical influences. The term ecology was introduced in 1869 to 

refer to the scientific study of the “household of nature” (Pickett, Buckley, Kaushal, & Williams, 

2011). Although it has many different connotations, ecology generally refers to the interrelation of 

organisms and their environments. In the social sciences, ecology focuses on the transactions of 

people and their physical and sociocultural surroundings (Stokols, 1996). Ecology as a science 

has characteristics that clarify how it relates to social agendas (Kolasa & Pickett, 2005). The 

systems view, which is at the core of ecological science, studies the interactions among entities, 

the way that they are connected, and the implications of the porous boundaries within which they 

exist (Pickett & Cadenasso, 2002; Cadenasso, Pickett, Weathers, & Jones, 2003). 

Although the advancement of ecological models was based on many contributors, 

Bronfenbrenner could be called the forefather of the movement as he developed the Ecological 

Systems Theory in 1977 (Figure 1.1). His perspective was founded on the person, the 

environment, and the continual interaction of both. He visualized influences on behavior as a 

series of layers, similar to “Russian dolls” (Bronfenbrenner, 1994), where the innermost layer 

represented the individual, and the outer dolls were the surrounding environmental influences.  
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Figure 1. Bronfenbrenner’s Ecological Systems Theory 

 

 

Ecological models have seen a large growth of interest and use over the past two 

decades (Glatz et al., 2008). The use of these models in the general health behavior field has 

become popular by agencies such as the U.S. Department of Health and Human Services (2010), 

the Institute of Medicine (2001), and the World Health Organization (2004) since ecological 

strategies to promote health have the capacity to benefit a larger population. With the ecological 

perspective, the health behavior of all persons exposed to an environment may be reached as 

opposed to focusing on individual change.  

Social-ecological theoretical influences. A leader in introducing the theoretical 

perspective of social-ecology into health behavior research was McLeroy (1988). His model 

(Figure 2) classified five different levels of influence on health behavior: intrapersonal, 

interpersonal, institutional, community, and public policy. While worth including in the history, 

McLeroy’s model did not include the physical environment, which is an essential element in some 

health areas (such as PA). 
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Figure 2. McLeroy’s Ecological Model 

 

Stokols (1996) introduced his Social Ecological Model of Health Promotion (1996) to 

explain the usefulness of social-ecological theory in health behavior research. Stokols (1996) 

argued that human health is comprised of the dynamic interplay between situational and personal 

factors rather than environment, biology, or behavior on its own. Stokols held strong systems 

theory foundations and agreed that relationships between people and environments were 

dynamic and interrelated. However, he felt that environmental approaches to health promotion 

were limited because of varying behavioral characteristics and sociodemographics of populations.  

The social-ecological perspective that he described was bigger than one theory; it was an 

overarching paradigm (Stokols, 1996). It encompassed an interdisciplinary approach from fields 

such as the medical, behavioral, and social sciences. He proposed an overarching theoretical 

framework that had practical applications. To guide program development, he suggested six 

guidelines that stemmed from the core theoretical basics of social-ecology.  

Sallis’ (2006) ecological model of four domains of active living (AL) (Figure 3) is a more 

comprehensive model that emerged in response to the need to achieve population change in PA. 

The researchers identified the four domains of active recreation, active transportation, 

occupational activities, and household activities, which together make up AL. The multi-level 

model focuses not only on the interaction between levels, but the connection itself. Linking related 

influences across levels can represent new associations. Without this concept, the model would 

simply be a large-scale representation of separate influences. The acknowledgment that each 

level must be connected is a powerful component of the AL model. 
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Figure 3. Sallis’ Ecological Model of Four Domains of Active Living 

 

The AL model provides researchers with the ability to connect pertinent information on 

various levels. It was also developed to illustrate the roles of numerous disciplines (Sallis, 2006). 

Since it has been established that there are many influences on health behaviors, the use of a 

multi-level, multi-disciplinary model is very appropriate. Specifically, Sallis’ model can be a useful 

tool to identify and connect facilitators and constraints toward AT in youth on a variety of levels.  

Several researchers have called for an increase in research utilizing a social-ecological 

framework (Giles-Corti et al., 2005; Glanz, Rimer, & Vizwanath, 2008; Spence & Lee, 2003). This 

approach goes beyond behavior and environmental change strategies and offers a dynamic 

insight into the connection between individuals, their social interactions, and environments. 

Researchers agree that this framework has great potential to offer insight into the dynamic 
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concept of ATS. “In undertaking further research, particular attention should be given to the use 

of multi-level study designs including objective measures of the physical environment, as well as 

the parents’ perceptions of environments so that comparisons between objective and perceived 

attributes of environments, and their relative impact on ATS can be clarified” (Pont et al., 2009). 

Existing models of active transportation to school. McMillan’s Conceptual Framework 

of an Elementary-Aged Child’s Travel Behavior (McMillan, 2005) (Figure 4) addresses the 

relationship between urban form and a child’s trip to school. Urban form relates to travel patterns 

primarily by impacting proximity between origins and destinations and among destinations, and 

directness of travel (i.e., connectivity) (Su et al., 2013). The conceptual framework suggests that, 

given particular elements of urban form (i.e. sidewalks), a parent forms opinions about the ability 

of the physical environment to support different modes of travel for their child’s trip to school 

(McMillan, 2005). 

The outcomes of McMillan’s research support the complexity of active transportation 

behavior. One crucial conclusion that resulted from her framework is the role that 

parents/guardians play in determining ATS behavior in children. This critical component provides 

a foundation for the model being presented in this paper. Despite the many benefits, McMillan’s 

framework is restricted by its narrow definition of the environment and by its more linear 

construction. She aimed to uncover how neighborhood safety, traffic safety, and transportation 

options mediated the relationship between urban form and the child’s trip to school but found 

ambiguous evidence that these factors were in fact mediators (McMillan, 2003). Instead, it was 

discovered that a variety of factors interacted with each other to explain the phenomenon of ATS. 

For example, the results indicated that neighborhood safety on its own did not mediate the 

relationship between urban form and travel behavior, except when modified by ease of travel and 

the number of children within a household. 
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Figure 4. McMillan’s Conceptual Framework of an Elementary-Aged Child’s Travel Behavior 

 

The Ecological and Cognitive Active Commuting Framework (ECAC) (Figure 5) developed 

by Sirard and Slater (2008) is an extension of McMillan’s framework and utilizes the social-

ecological perspective along with elements of social cognitive theory. It suggests policies operate 

at the first level which then influence parental perceptions and school travel decision-making. 

Although the authors state that the framework is in its early stages of development (p. 392), the 

model has provided great insight into the direction that certain variables interact with one another. 

One portion of the model that is unclear surrounds sociodemographics. The authors state that 

sociodemographics would modify the parent’s decision; however, in the model, these variables do 

not appear to be connected.  

The ECAC model suffers from two other distinct limitations. First, to date, the model has 

yet to be tested. Secondly, several of the proposed relationships within the model are 

indeterminate. For instance, dashed lines represent constructs that are believed to be of lesser 

importance or have not yet been identified. There are also areas of the model (i.e., frequency of 

active commuting and physical activity) where causality is uncertain (p. 378). 
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Figure 5. The Ecological and Cognitive Active Commuting Framework (ECAC) 

 

Panter, Jones, and van Sluijs (2008) extended upon existing models by offering the idea 

that either children or parents may make the travel behavior decision. Their conceptual 

framework for the environmental determinants of active travel in children (Figure 6) contains four 

domains of influence of active travel behavior: individual factors, factors related to the physical 

environment, external factors, and main moderators. This model is useful for attempting to 

understand the factors that influence travel behavior of adolescents, although not a current focus 

of this paper.  

Despite the potential usefulness of this model, it also has some major deficiencies. First 

and foremost, the model appears to lack a theoretical base. Additionally, the vast number, variety, 
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and complexity of physical environment factors may be difficult to measure. For example, 

determining “provision of facilities, facilities to assist walking and cycling, urban form, and 

aesthetics” as well as “attributes of destination and surroundings” and “attributes of route” require 

more in-depth objective measures while the other factors require subjective forms of 

measurement. Lastly, the researchers highlight gender as a main moderator, however research 

has generally not supported this variable as having a significant impact (Black, Collins, & Snell, 

2001; CDC, 2005). Overall, the depth of variables included in the model is appealing, but the lack 

of a theoretical influence is concerning. 

 

 

Figure 6. A conceptual framework for the environmental determinants of active travel in children 

 

The Model of Children’s Active Travel (M-CAT) (Figure 7) developed by Pont, Ziviani, 

Wadley, and Abbott (2009) highlights the decision-making process involved in active 

transportation to any destination among children. It incorporates the environment, parental 

perceptions, and children’s own perceptions with regard to active transport over time. One novel 

idea present in the model is that of the feedback loop. This demonstrates the idea that every trip 

a child makes influences the factors in the model and reformulates the outcome for the future. A 
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controversial aspect of the M-CAT is the emphasis on the power of the child. The model is based 

on the principle that “the child ultimately makes his/her own decision to engage in AT” (Pont et al., 

2010, p. 142) which is a statement that needs more research to support it. Currently, the literature 

demonstrates that children may influence the decision, but it is in fact the parent that has the 

ultimate say in ATS (Eyler et al., 2008; McMillan, 2007). Another problematic feature of the MCAT 

is the categorization of some of the variables. Pont et al. (2010) describe the objective elements 

as being “independent of emotions or prejudices” (p. 140). However, some of the examples that 

are used to describe this element may actually be based on emotion or perception. For example, 

the ability to pursue ATS safely and whether a child enjoys using ATS are both included within 

the MCAT’s objective domain. These examples also seem to fit into the MCAT’s perception 

element. 

 

Figure 7. The Model of Children’s Active Travel (M-CAT) 

 

These four models have added to the current knowledge surrounding ATS but each one 

has limitations, including the lack of supporting research. In an effort to alleviate this and the 
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aforementioned issues, a new social-ecological model of active transportation to school 

(SEMATS) (Figure 8) presented in this paper includes the following features: 

1) The inclusion of the construct of social capital, a variable that has received little 

attention in the current ATS literature 

2) A framework based on social-ecological theory that also indicates possible 

interaction between levels 

 

 

Figure 8. Social Ecological Model of Active Transportation to School (SEMATS) 

 

Discussion of Past Research 

The research topic of active transportation to school is relatively new with prominent 

literature surrounding the subject emerging only within the past decade. Throughout this time 

period, however, distinct trends have developed.  



 

 

18

The most commonly reported barriers to ATS reported by parents and guardians are 

related to concerns about student safety and distance to school (Ahlport, Linnan, Vaughn, 

Evenson, & Ward, 2008; DiGuiseppi, Roberts, Li, & Allen, 1998; Faulkner, Richichi, Buliung, 

Fusco, & Moola, 2010; Kerr et al., 2006; Martin & Carlson, 2005; Timperio et al., 2006). Additional 

reported factors that influence ATS behavior include physical factors such as the structural 

environment (i.e., presence of sidewalks) (Braza et al., 2004; Ewing et al., 2004; Mitra et al., 

2010) and transportation options (Eyler et al., 2008; Hosking et al., 2011). Social factors such as 

the presence of crossing guards and ease of travel (Chriqui et al., 2012; Ahlport et al., 2008; 

Dumbaugh & Frank, 2007) as well as community norms and attitudes (Eyler et al., 2008) have 

also been reported as correlates of ATS. The following section will describe the current literature 

surrounding the major influences on ATS and their placement within the SEMATS. 

Policy 

The outermost level of the model contains elements related to programs or policies that 

are in place at the school or community level (i.e., the availability to take a school bus). School 

district policies can play an important role in preventing or enabling students to walk or bike to 

school. Six percent of parents identified school policies as a barrier to ATS (CDC, 2005). An 

example of such policy could be a school rule that bans walking and biking to school. Not 

surprisingly, similar policies were found to be significantly associated with less walking and biking 

in a national sample (Martin & Carlson, 2005). Programs that encourage ATS, such as the 

Walking School Bus (WSB) are also examples that may fall into this category. The WSB is an 

adult-supervised walking group, with the goal of enabling children to walk to school safely and 

adding more physical activity into their day. Several studies have shown that WSB programs are 

successful at increasing moderate to vigorous intensity physical activity, overall physical activity, 

and active commuting behavior in children (Heelan, Abbey, Donnelly, Mayo, & Welk, 2009; 

Heelan & McFarland, 2006; Mendoza et al., 2011). 

Physical environment 

Distance. Distance from school has been reported as a key barrier while shorter 

distances have been reported as facilitators of ATS (Ahlport et al., 2008; Dellinger & Staunton, 
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1999; DiGuiseppie et al., 1998; Faulkner et al., 2010; Greves et al., 2007; Kerr et al., 2006; Martin 

& Carlson, 2005; Rodriguez & Vogt, 2009; Schlossbert et al., 2006; Su et al., 2013; Timperio et 

al., 2006). It is therefore critical for studies to identify a walkable distance. One mile has become 

the consistent recommendation as a reasonable distance to walk to school (McDonald et al., 

2011; Timperio et al., 2004; USDHHS, 2010). Timperio et al. (2006) found that children who lived 

within ½ mile of their school were 5 – 10 times more likely to use ATS. Similarly, McMillan (2007) 

reported that children were 3 times more likely to engage in ATS if the school was within 1 mile of 

their home. Despite the growing evidence that distance to school impacts ATS, Falb et al. (2007) 

found that only 1 – 51% of children lived within a “safe and reasonable” walking distance of 1 mile 

along streets with posted traffic speeds of less than 25 miles per hour. 

Structural environment. There is a growing interest in objective measures of the physical 

environment as they relate to ATS behaviors in children. Current literature suggests that street 

connectivity, route directness, and mixed land use are positively correlated with walking 

behaviors in children (Gallimore et al., 2011; Giles-Corti & Donovan, 2002; Saelens et al., 2003; 

Sallis, 2006; Wendel-Vos et al., 2004). However, inconsistent methods of labeling and measuring 

structural elements of the environment have resulted in conflicting results. For example, Dunton 

et al. (2009) reported that varying results may be potentially influenced by different ways of 

measuring connectivity and different definitions of neighborhood. 

Street connectivity (i.e., shorter blocks, less dead-ends, and more intersections) and route 

directness are thought to increase active transportation by making travel easier. The number of 

and type of streets crossed is often used as an indicator of connectivity and as a measurement of 

traffic exposure (Carlin et al., 1997; Macpherson et al., 1997). In 2006, Timperio et al. used 

geographic information systems (GIS) measures and found that the need to cross a busy street 

(freeway, highway, or arterial road) was negatively correlated with walking and biking in children. 

Similarly, Bringolf-Isler, Grize, Mäder, Ruch, Sennhauser, & Braun-Fahrländer (2008) and 

Timperio et al. (2006) found that major road crossings were twice as likely to have a negative 

association with ATS.   
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An increasingly common effort to alleviate the physical environment as a barrier to ATS is 

to improve the design and condition of sidewalks. In an evaluation of ten schools, the frequency 

of walking and biking to school increased after the construction and maintenance of sidewalks 

(Boarnet et al., 2005). Ewing et al. (2005) also found that more children may walk to school in 

places where there are amenities such as sidewalks. However, there is mixed evidence regarding 

the complete role that sidewalks play in ATS (Chriqui et al., 2012). Although most studies report 

favorable correlations between sidewalks and ATS (Davison et al., 2008; Fesperman, Evenson, 

Rodríguez, & Salvesen, 2008), many studies report that having supportive physical structures 

such as sidewalks are not enough alone to encourage ATS (Ahlport et al., 2008; Boarnet et al., 

2005; McMillan, 2007).  

Eyler et al. (2008) held interviews with 75 people responsible for making transportation 

policy decisions in six school districts. The authors found that the mere presence of sidewalks 

was not enough to encourage ATS behaviors. Incomplete sidewalks, debris, and cracks were 

further identified as barriers that prevented students from walking or biking. In a national study on 

ATS in children grades 4–12, Fulton, Shisler, Yore, & Caspersen (2005) found that the presence 

of sidewalks was the main modifiable characteristic associated with ATS. This supports the notion 

that sidewalks of good condition may be one of the influential components of ATS. 

It is interesting to note that some studies have found that parental attitudes or 

perceptions are more strongly associated with travel behaviors than are elements of the physical 

environment (Giles-Corti & Donovan, 2003; Kerr et al., 2006; Kitamura et al., 1997; McMillan, 

2007). For example, some parents feel that the streets closest to the school are the most 

dangerous locations to cross on foot because of high traffic volumes and erratic driving 

(Anderson, Boarnet, McMillan, Alfonzo, & Day, 2003; Bradshaw, 1995). This suggests that ATS 

behavior of children may not change with modifications of the physical environment unless 

parents’ attitudes are also addressed. 

Transportation options. In their interviews with 69 parents whose children attended a 

school participating in some kind of ATS initiative, Eyler et al. (2008) found that the first step in 

successful behavior change was informing parents of transportation choices. One parent, for 
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example, commented that she did not like sending her child to ride the bus because kids “talk 

nonsense and sometimes fight each other” (p. 142) but had never thought about walking until her 

school implemented a Safe Routes to School (SRTS) program. 

Walking and biking to school provide a more cost efficient and environmentally friendly 

alternative to using a car for transport. Despite this, children are increasingly chauffeured to and 

from school via and automobile (Carver et al., 2008). In 1969, 12.2% of elementary and middle 

school students were driven compared to 45.3% in 2009 (McDonald et al., 2011). Because of 

this, car dependency amongst children is increasing (Mackett, 2002). 

Some evidence suggests that car ownership is associated with lower odds of walking to 

school (Carlin et al., 1997; Timperio et al., 2004) and a greater likelihood of car travel (Roberts et 

al., 1997). In fact, DiGuiseppi et al. (1998) found that car ownership was one of the greatest 

determinants of car travel to school. Once distance was taken into consideration, however, some 

studies found no association between family ownership of a car and ATS behavior (McMillan, 

2007; Merom et al., 2006). 

Another factor that may influence transportation options for the trip to school is the 

availability of a bus. All public school districts provide busing options for their students, but many 

have minimum distance policies which may influence the transportation options for students. In 

their study, Chriqui, Taber, Slater, Turner, Lowrey, and Chaloupka (2012) found that 51% of 

states had no minimum distance requirement, 13.7% had ≤ 1 mile requirements, 27.5% had > 1-2 

mile requirements, and 7.8% had > 2 mile requirements. Of these, the proportion of students’ 

walking/biking to school was significantly lower in schools in states with minimum busing 

distances of ≤ 1 mile compared to schools in states without bussing distance laws. 

Interpersonal Environment 

Safety environment. 

Neighborhood safety. Perceived neighborhood safety has been found to be negatively 

associated with levels of ATS (Carver et al., 2008; Faulkner et al., 2010; Salmon et al., 2007). 

Fear of abduction or “stranger danger” is a major concern among parents. It is one of the most 

frequently reported barrier to walking and biking to school (Eyler et al., 2008; Kerr et al., 2006; 
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Timperio et al., 2004; Timperio et al., 2006). Interestingly, this concern exists despite statistics 

that indicate crimes against children are less likely to occur from strangers than family members 

or acquaintances (Finkelhor & Omrod, 2000). In fact, the actual risks of abduction overall have 

been found to be substantially lower than risks of injury from automobile accidents, pedestrian 

injuries, and bicycle injuries (Eichelberger et al., 1990; CDC, 2012). The phenomenon of parents 

fearing for their child’s safety was explained in an Australian Criminology Research Council report 

(Howard & Johnson, 2000) as “risk-victimization paradox” meaning that parents are overly 

anxious and create an exaggeration risk of “stranger danger”.  

Research has generally focused on perceived measures of neighborhood safety (Carver 

et al., 2005; Mota et al., 2005; Timperio et al., 2004). A number of studies have found that 

parental perceptions of neighborhood safety are strong predictors of child PA (Ferriera et al., 

2007; Kerr et al., 2006; Lumeng et al., 2006). Kawachi and Berkman (2003) found that subjective 

fear is more predictive of behavior than actual crime statistics. In their qualitative study, Eyler et 

al. (2008) found that although most parents felt their communities were safe, the chance of child 

abduction was still a barrier toward ATS. However, many parents reported that safety was 

promoted through walking and biking to school because children learned safe routes and got to 

know their neighbors. Similarly, Stewart (2011) suggests that walking to school with neighbor 

children can promote a sense of community and trust among families. 

Studies have found that social interaction can contribute to a sense of safety among 

children (Burman et al., 2002; Carver et al., 2005; Evenson et al., 2006). In addition to the 

company of other students, Ahlport et al. (2008) reported that when group of children in 

supervised by an adult, there is less chance of encountering bullies. Parental concerns about 

stranger danger also appear to vary by the child’s sex. Valentine (1997) found that girls rely more 

on the company of friends and family to feel safe compared to boys. One study found that almost 

twice as many parents of teenage girls restricted their child from venturing out alone compared 

with parents of teenage boys (Hillman et al., 1990). In their New Zealand study, Tranter and 

Pawson (2001) identified that parents of girls had greater concerns about safety compared to 

boys. 
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The presence of crossing guards may generate feelings of safety which enhance ATS 

behaviors. When states have laws requiring crossing guards around schools, it appears to be 

effective at reducing barriers to walking/biking (Ahlport et al., 2008; Chriqui et al.,2012; 

Dumbaugh & Frank, 2007). Greves et al. (2007) found that policies requiring crossing guards 

appear to be an effective strategy in reducing barriers and facilitating ATS. One parent in the 

2008 interviews by Ahlport et al. stated that crossing guards served as adult supervisors who 

“deter individuals from stopping and hanging out looking for kids” (p.229). 

Traffic safety. Along with neighborhood safety, perceived issues regarding traffic are one 

of the most commonly reported barriers to walking and biking to school (Ahlport et al., 2008; 

Carver et al. 2008; Kerr et al., 2006). Parental perceptions of road safety may restrict their 

children’s ATS behaviors. For example, Timperio et al. (2004) found that parents who perceived 

local road conditions to be unsafe reported that their children walked and biked less. Similarly, 

Gielen et al. (2004) found that 70% of parents restricted their children’s outdoor play because of 

“unsafe cars”. Perceived traffic danger has been associated with lower rates of ATS among 

children (McMillan, 2007) and was estimated to inhibit approximately 40% of children from 

walking or biking to school according to another study (Dellinger & Staunton, 1999).  

One study found that children aged 10-12 were less concerned about road safety than 

their parents (Timperio et al., 2004). However, parental perceptions had stronger associations 

with walking and biking within the neighborhood compared to children’s perceptions indicating 

that parents actually control these behaviors. Consequently, the more parents who drive their 

children to school because of these fears, the less safe the roads are for children who walk or 

bike.  

The literature indicates that traffic speeds can influence ATS (Eyler et al., 2008; Martin & 

Carlson, 2005). Chriqui et al. (2012) found that state laws requiring speed zones around schools 

lowered the odds of zero students walking or biking to school by 51%. McDonald & Alborg (2009) 

found that local traffic safety improvements alone were not enough to change ATS behaviors 

indicating that state level traffic control measures may be more effective.   
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The volume of traffic can negatively impact ATS behaviors and children’s PA behaviors 

(Davison & Lawson, 2006). However, driving children to and from school in a private vehicle only 

adds to this problem and may place other children at risk for injury (Tranter & Pawson, 2001; 

Tudor-Locke et al., 2001). In fact, McMillan (2005) has reported that the streets closest to schools 

are some of the most dangerous locations for children who utilize ATS because of the erratic 

driving behavior of parents attempting to get to work or other destinations on time.  

Social Capital. While a number of studies have investigated social support as an indicator 

of PA in adults (Ball et al., 2010; Trost, Owen, Bauman, Sallis, & Brown, 2002), there is a dearth 

of research surrounding the impact of social capital on PA, and specifically ATS, among youth.  

Networks. Several studies suggest that networks within the community affect walking (Ball 

et al., 2007; Echeverria, Diez-Roux, Shea, Borrell, & Jackson, 2008; de Leon et al., 2009) and PA 

(Ball et al., 2010; Fisher, Li, Michael, & Cleveland, 2004) in adults. Some research has begun to 

explore the relationship of similar social networks and ATS. Eyler et al. (2008) interviewed one 

parent who commented “there’s such a huge benefit to building a community when kids are 

walking to school. It connects the parents, it connects the kids” (p. 143). When many children in 

the neighborhood are all out and walking together, it can create a feeling of community pride.  

Norms. Timperio et al. (2006) found that children were more likely to walk or bike to 

schools when parents perceived that other children in the area used ATS. In their interviews, one 

parent noted the importance of social support in promoting ATS by stating, “for our own kids to 

continue the behaviors we’ve taught them, they have to see that other people do it too” (Eyler et 

al., 2008, p. 143). 

Trust. Hume et al. (2009) surveyed 957 Australian primary school children and found that 

there was a significant positive association between knowing and trusting neighbors and walking 

frequency. In their interviews, Ahlport et al. (2008) quoted a parent as saying, “If I see more kids 

on the road walking to school, I would feel more comfortable with my kids walking and joining 

them. If my kids are the only ones walking, I feel uncomfortable” (p. 226). Additionally, walking 

and biking has been found to enhance self-esteem and responsibility in children (Collins & 



 

 

25

Kearns, 2001; Davis & Jones, 1996), which could lead to parents entrusting their children to walk 

or bike. 

Cultural environment. 

Attitudes. A number of interventions have been utilized in efforts to create positive 

attitudes toward walking and biking to school. Examples of such interventions are walk/bike to 

school days, bike rodeos, school assemblies, and walking/riding school buses. However, it has 

been found that parents return to driving their children to school if they suspect that other families 

are no longer engaging in ATS behaviors (Tranter & Pawson, 2001). In the United States in 

general, there is a cultural norm of preferring the automobile as a means of travel to walking, 

biking, or any other form of transport (Ewing et al., 2003; McDonald et al., 2011). A 2001 national 

transportation survey found that less than 36% of all trips to and from school were made by 

walking or biking (USDOT, 2004). It may be the case that long-term efforts are needed in order to 

establish behavior change. 

The importance of incorporating more physical activity into a child’s day is becoming more 

recognized. Encouraging walking and biking to school is one way that parents can instill such 

healthy habits in their children. One study found that walking or biking to school accounts for and 

average of 16 of the recommended 60 minutes of recommended daily physical activity 

(McDonald, 2008). Merom et al. (2006) found a positive association between students who used 

frequent modes of ATS and parents who believed that walking was beneficial to health. Despite 

the known health benefits of active transport, barriers such as safety and distance have been 

reported to surpass the decision to walk or bike. Even in the case of more health conscious 

individuals, this norm of utilizing the automobile still takes precedence. In a qualitative study by 

Eyler et al. (2008), one parent commented “I see people driving their kids to school, dropping 

their kids off to go to the gym to walk on the treadmill” (p. 144). 

Research has found that parents cite lack of time or work schedules as reasons for not 

encouraging their children to walk or bike to school (Eyler et al., 2008). For these parents, it is 

easier to send their child on a bus or drop him/her off on the way to work. Several parents in 
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interviews by Ahlport et al. (2008) identified not having enough time in the mornings, inflexible 

work schedules, and the convenience of driving as central issues surrounding ATS. 

In their qualitative study, Faulkner et al. (2010) interviewed 37 parents and found that 

every single individual based their decision on how to send their child to school on efficiency. Two 

parents whose children utilized ATS methods explained their reasoning because “it’s faster to 

walk than get the car out of the driveway” (p. 5) and “walking is the fastest because we’d still have 

to find parking if we drove” (p. 5). Lack of time and work schedules were cited by non-ATS 

parents as reasons they do not support walking or biking. For example, one parent said it would 

take an extra 20 minutes in the morning but recited that neither her children nor herself wanted to 

wake up earlier. In addition to work schedules and time, parents cited dropping multiple children 

off at different schools, weather, and participation in extra-curricular activities. A parent 

summarized the core of the research by stating “I’m going to choose the easy way versus the 

best, healthy way … I’m always going to choose the easy way, unfortunately” (p. 6). 

Demographics. There is mixed evidence that ATS behavior differs depending on age. 

Some studies have found that younger students walk more (Cooper et al., 2006; Evenson, 

Huston, McMillen, Bors, & Ward, 2003; Tudor-Locke, Ainsworth, Adair, Du, & Popkin, 2003) while 

other studies discovered that older students walk more than younger students (Timperio, 

Crawford, Telford, & Salmon, 2004; Timperio et al., 2006). Still other research found no significant 

differences between older and younger children (Black, Collins, & Snell, 2001; CDC, 2005). 

These inconsistent results may indicate that the relationship between age and transportation 

behavior is not linear and is affected by other variables.  

Some studies have indicated that ATS behaviors may differ according to gender 

(Rosenberg et al., 2006), but the results are indecisive. For example, Cooper, Andersen, 

Wedderkopp, Page, and Froberg (2005) found that boys who used ATS accumulated 45 more 

minutes of moderate to vigorous physical activity (MVPA) compared to boys who were driven, but 

girls who used ATS only accumulated 4 additional minutes of MVPA compared to girls who were 

driven to school. Marten and Olds (2004) determined that boys were almost twice as likely as 
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girls to walk or bike to school. These findings may reflect the willingness of parents to be more 

protective of girls and to allow more freedom to boys (McDonald et al., 2010).  

Two studies have identified that children who live in rural areas may be less likely to use 

methods of ATS than children who live in urban areas (Schofield, Schofield, & Mummery, 2005; 

Sjolie & Thuen, 2002). These differences could be attributed to longer distances or less 

infrastructure for walking and biking. It may be the case that differences exist among children 

from varying types of suburban, urban, or rural settings (Faulkner et al., 2009), but few studies 

identify this variable.  

Intrapersonal Environment 

The individual level contains the decision-making of the parent. Research has shown that 

the ultimate travel decision of the child is made by parents at the elementary level (McDonald, 

2007; McMillan, 2005; Stewart, 2011). In this model, the various factors from the policy, physical, 

and interpersonal levels all influence the intrapersonal environment. 

Health Outcomes 

 A variety of health effects have been studied in correlation with active transportation to 

school including total physical activity and body composition. The most commonly used method 

to determine physical activity has been accelerometers (Faulkner et al., 2009). The use of 

accelerometers has led researchers to report that children who actively commute to and from 

school accumulate significantly more time in moderate intensity physical activity compared with 

their driven peers (Heelan & McFarland, 2006). In fact, research has indicated that when children 

use active forms of transportation to school, they accumulate approximately 20 additional minutes 

of MVPA per day (Alexander et al., 2005; Cooper et al., 2005; Heelan et al., 2005; Sirard, Riner, 

McIver, & Pate, 2005). Additional measures of physical activity include step counts and self-report 

of PA. A review of the literature found that 11 of 13 possible studies demonstrated evidence that 

ATS contributes to higher total PA (Faulkner et al., 2009), but some research found no correlation 

(Ford, Bailey, Coleman, Woolf-May, & Swain, 2007; Metcalf, Voss, Alison, Perkins, & Wilkin, 

2004; Rosenberg et al., 2006). 
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The findings for skinfold measurements and BMI are inconsistent. Rosenberg et al. 

(2006) found that boys classified as active commuters had lower skinfold values but that there 

was no association between overall active commuters and change in BMI over a 2-year period. 

Their findings are difficult to interpret because causation is unclear. It could be that boys are 

allowed to walk more or that ATS does help reduce measures of body composition. Although 

studies have found that children who use active forms of transport have lower BMIs (Gordon-

Larsen, Nelson, & Beam, 2005; Rosenberg et al., 2006), other studies found no correlations 

(Fulton et al., 2005, Sirard et al., 2005, Tudor-Locke et al., 2003). Another prospective study 

actually found a positive association between ATS and BMI among overweight children (Heelan 

et al., 2005). In this study, it was suggested that children in the overweight category needed to 

attain significantly more PA than what was achieved by ATS because of chronic and severe 

weight gain. The authors did note that ATS had the potential to reach this population if the 

frequency and distance of trips to school were increased. The lack of clear findings about the 

relationship of skinfolds and BMI with ATS could suggest that a low frequency of walking and 

biking is not enough to influences weight status, but more research is needed to be conclusive. 

Summary  

The increasing depth of literature has greatly contributed to the knowledge surrounding 

ATS in recent years. However, there are still some gaps in the research that need to be examined 

to come to a more complete understanding of the topic. Two important shortcomings will be 

identified and paired with suggestions to fulfill them below.  

It is becoming apparent that the phenomenon of active transportation to school is 

influenced by many factors and on many levels. Panter et al. (2008) indicated that research has 

failed to “consider the potentially complex role parents’ decision making play in controlling their 

children’s travel behaviors and how environmental characteristics interact with these processes” 

(p. 11). This collaboration is a central component of community change in general (Homan, 

2007). The SEMATS model presented in this paper offers a framework to better understand ATS 

behaviors from a parent’s perspective that accounts for a multi-level variety of influences.  
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While studies have begun to investigate social factors as influences on walking and 

biking to school, there is a dearth of research involving broader social characteristics of the 

neighborhood. Since ATS begins in the neighborhood, its characteristics should play an important 

role in promoting or hindering active transportation behavior. This research will attempt to fill the 

gap in the literature by examining the influence of social capital, or networks, norms, and trust, 

within the neighborhood as they relate to ATS. 

Methods 

Research Design 

To examine the factors that influence active transportation to school (ATS), this study 

implemented a single stage, cross-sectional survey design. The purpose of this design is to 

generalize information gained from the sample to the overall population (Babbie, 1990). 

Questionnaires were administered to the parents or guardians of students in eight schools within 

the Maricopa Unified School District (MUSD) in March, 2014. Study instruments and procedures 

were approved by the Arizona State University Institutional Review Board (Appendix B). 

Permission was granted from both the Maricopa Unified School District and City of Maricopa. 

From this point forward, the term “parents” will be used to represent both parents and guardians. 

Participants 

MUSD is located in a suburban area outside of Phoenix, Arizona. The school district was 

chosen because it received a Safe Routes to School grant in the fall of 2011. The district 

implemented educational (annual bike rodeos and police officer visits) and enforcement (crossing 

guard training and equipment) strategies at each of its eight elementary and middle schools over 

the span of three years to promote ATS. 

A non-stratified convenience sample of parents or guardians of children in grades 3 – 8 

was taken at the six elementary schools and two middle schools within MUSD. According to the 

National Highway Traffic Safe Administration, children are generally ready to cross the street 

alone by age 10 (NHTSA, 2013). Therefore, parents of students in grades three or higher were 

included in the sample.  
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Classroom teachers handed out questionnaires to students and asked them to have their 

parent complete the information and return it back to class. A cover letter, included with the 

questionnaire, explained the study and asked for voluntary participation. Parents were asked to 

complete only one survey (of their oldest child in grades 3 – 8) if they had more than one child 

who brought a questionnaire home.  

 In an effort to have as high of a response rate as possible, this research followed 

Dillman’s (1978) four-phase administration process. Initially, the superintendent of MUSD sent an 

email to principals of all eight MUSD schools to educate them on the purpose and importance of 

the survey. Principals then conveyed the intent and significance of the survey to classroom 

teachers and office staff at their schools. One week after the notification emails, the researcher 

hand delivered the questionnaires to the office manager at each school. The office staff then 

delivered the questionnaires to participating teachers. Principals sent a follow-up email one week 

after the questionnaire was distributed to encourage teachers to return completed questionnaires. 

A second reminder email from principals was sent one week later and included a link where 

classroom teachers could print out additional questionnaires. During this time, the researcher 

checked in with office staff every week and delivered additional questionnaires when needed. The 

survey information also indicated that there would be a random drawing for several $25 gift card 

as an incentive for parents to participate. 

Instrumentation 

Self-administered, paper questionnaires were utilized (see Appendix A). Completion time 

for the survey instrument was approximately 15 minutes. Items on the questionnaire were taken 

primarily from two existing instruments that have shown valid and reliable scores: the Safe 

Routes to School Parent Survey about Walking and Biking to School (McDonald, Dwelley, 

Combs, Evenson, & Winters, 2011) and the Active Where? Parent - Child Survey (Joe, Carlson, 

& Sallis, 2008; McDonald, Dwelley, Combs, Evenson, & Winters, 2011). The questions about 

social capital were adapted from the U.S. General Social Survey (GSS), a popular survey 

instrument with questions designed to measure social capital (Smith, Marsden, Hout, & Kim, 

2014). To establish content validity and ensure the clarity of questions, the questionnaire was first 
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pilot tested by 37 parents of the Higley Unified School District. There were no major revisions 

made to the final survey instrument. 

The survey was designed to assess elements that impact the travel behaviors of 

students. Since the ultimate travel decision of the child is made by parents/guardians at this age 

(McDonald, 2007; McMillan, 2005), the questions were directed toward adults. The survey asked 

about active transportation behavior, policies related to busing, aspects of the physical 

environment (distance, structural form, and transportation options), aspects of the interpersonal 

or social environment (safety, social capital, and cultural), and information related to daily 

physical activity. 

Active transportation behavior 

To assess ATS behavior, parents/guardians were asked to circle the number of days 

their child used the following methods to get to/from school: walk, bike, bus, car or other vehicle. 

Walking and biking were considered ATS while riding in a bus or car constituted non-ATS 

behavior. In their review of ATS literature, Sirard and Slater (2008) found that most studies use 

the criteria of walking or biking at least one day a week. In their research, Merom (2006) and 

Timperio et al. (2006) suggest that students who use ATS on just one day may be active 

commuters, but those who walk or bike most days of the week should be considered frequent 

active transporters. Similarly, Rosenberg, Sallis, Conway, Cain, and McKenzie (2006) suggested 

that an active commuter should be considered a child who uses active modes of travel on three 

or more days per week. This study used recommendations from the latter three researchers. All 

children who engaged in more than three active trips to school were considered “active 

transporters”. Those who walked or biked three or less trips per week were categorized as “non-

active transporters”. 

Active transportation as a form of PA has been measured in multiple ways: self-reported 

measures (e.g., surveys, activity logs), instrumental measures (e.g., pedometers, 

accelerometers), and direct observation. Self-report surveys have been the most common 

method due to the inexpensive nature and ability to provide details about specific activities (IOM, 

2013). However, self-report has been discouraged as a mode of physical activity assessment for 
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children less than 10 years of age (Kohl & Hobbs, 1998). Research has substantiated the idea 

that the decision to engage in ATS is largely in the hands of the parent (Eyler et al., 2008; 

McMillan, 2007). Because this sample included children aged 10 and higher, this study aligned 

with the most common method and asked parents to provide information on the ATS behavior of 

their children. 

Policy 

Parents were asked if the school district provided bus transportation for their student. 

Physical environment. Within the construct of the physical environment, there are 

factors of distance, the structural environment, and transportation options. These factors are 

latent variables meaning they are represented by other measured variables instead of being 

observed or measured directly (Bollen, 1989). 

Distance. Distance to school was measured by asking parents how far they live from 

school and how long it takes their child to get to school. Parents were asked to report the furthest 

distance they would be comfortable letting their child walk and bike. Research has indicated that 

a distance of equal or less than one mile is reasonable to walk or bike to school (McDonald et al., 

2011). Parents were also asked to identify the nearest street intersection from their home to 

determine distance to school. Finally, parents were asked to rate their level of agreement on a 

seven-point scale (1=strongly disagree, 7=strongly agree) with whether “it is difficult for my child 

to walk or bike to school (alone or with someone else) because… “it is too far”. 

 Structural environment. Parents were asked to provide the street intersection nearest 

to their home. Although not analyzed in this study, intersections could be geocoded to determine 

participant-specific neighborhoods. The neighborhoods could be used to determine the presence 

of busy streets (freeway, highway, or arterial road) and the presence of sidewalks. 

Transportation options. Two questions on the survey instrument asked 

parents/guardians about transportation options. First, parents were asked if their school district 

provides a bus for their student. Second, they were asked if they have a car available to drive 

their child to school. 
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Interpersonal environment. The interpersonal/social environment contains the latent 

variable factors of safety environment, social capital, and cultural environment. 

Safety environment. 

Neighborhood Safety. Perceptions of neighborhood safety were assessed by asking 

parents to rate their level of agreement with the following statements (question 20): “it is difficult 

for my child to walk or bike to school (alone or with someone else) because…” on a scale of 1 – 7 

(strongly disagree to strongly agree). 

 

i. There are no other children to walk with 
j. There are no other adults to walk with 
k. There are no crossing guards 
n. There are unsafe animals along the way 
o. It is unsafe because of crime 
p. My child gets bullied, teased, harassed 
q. There is nowhere to leave a bike safely 

Traffic safety. Perceptions of traffic safety were assessed by asking parents to rate their 

level of agreement with the following statements: “it is difficult for my child to walk or bike to 

school (alone or with someone else) because…” on a scale of 1 – 7 (strongly disagree to strongly 

agree). 

a. There are no sidewalks or bike lanes 
b. There is one or more dangerous crossing 
c. The route does not have good lighting 
d. There is too much traffic along the route 
e. The traffic speeds are too high along the route 

 
Social Capital. In general, the social capital of children is thought to be a by-product of 

their parents’ relationships with others (Leonard, 2005). Therefore, this study will assume that 

networks, norms, and trust within the neighborhood as reported by parents transfer to measures 

of social capital among children. 

Networks. To measure the social capital of networks, a modified measure adapted from 

Baum (1999) was used. Parents were asked to report the number of neighbors their child(ren) 

knows by first name on the path from home to school. 

Norms. Norms were assessed by asking parents to rate their level of agreement with the 

following statements on a scale of 1 – 7 (strongly disagree to strongly agree). 
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a. Other kids my child’s age walk or bike to school by themselves 
b. Other kids my child’s age walk or bike to school with a parent/other adult 

Trust. To assess the social capital variable of trust, parents were asked to rate their level 

of agreement with the statement, “people in this neighborhood can be trusted” (Lochner, 

Kawachi, & Kennedy, 1999) on a scale of 1 – 7 (strongly disagree to strongly agree). The 

variables of knowing neighbors by first name and measuring levels of trust within the 

neighborhood have been used as an indicators of social capital (Stone, 2011) and are used to 

represent the “networks, norms, and social trust” that Putnam (2001) described to “coordinate 

and cooperate” the facilitating of ATS. 

Cultural environment. 

Attitudes. Parents reported if their child had ever asked permission to walk or bike to 

school in the last year as well as the grade that they would allow their child to walk or bike without 

an adult. Parents were also asked to rate their level of agreement with the following statements 

on a scale of 1 – 7 (strongly disagree to strongly agree). 

d. My child enjoys walking or biking to school 
e. My child enjoys walking or biking to school with friends 
f. My child enjoys walking or biking to school with a parent or other adult 
g. My child’s school encourages walking and biking to/from school 
h. My child has fun walking or biking to/from school 
i. It is healthy for my child to walk or bike to/from school 

Additionally, parents were asked to rate their level of agreement with the following 

statements and “it is difficult for my child to walk or bike to school (alone or with someone else) 

because…” on a scale of 1 – 7 (strongly disagree to strongly agree). 

g. There is not enough time 
h. The weather makes walking or biking difficult 
l. It is easier for my child to take the bus to school 
m. It is easier for me to drive my child to school 

Demographics. Parents were asked to share the following information about their child. 

1a. What is your child’s age? 
1b.  What is your child’s birthday? 
1c.  What is the grade of the child who brought home this survey? 
2.    What is your child’s gender? 
3a.  What is your child’s height? 
3b.  What is your child’s weight? 
4.    How many children do you have in Kindergarten through 8th grade? 
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 Parents were also asked about personal information including their level of education and 

employment status. 

Health Outcomes 

A variety of health outcomes (e.g., body mass index (BMI), physical activity recall, direct 

physical activity measurement) have been studied in relation to walking and biking. The results of 

comparisons of ATS and body composition have been irregular, largely due to variability in study 

methodology. It is critical to continue to contribute to the current literature to learn more about the 

relationship among ATS and health outcomes. In this study, physical activity patterns were 

measured using parent recall and BMI was calculated based on parent report of height and 

weight. 

Physical activity. Physical activity was defined according to the Active Where? Parent-

Child Survey as “any activity … that makes your child get out of breath for some of the time” 

(http://activelivingresearch.org/node/11951). Parents were asked to circle the number of days per 

week that their child engages in PA for at least 60 minutes.  

Body mass index. Parents were asked to report the height in feet and inches and weight 

in pounds of their child. BMI was calculated by dividing weight in pounds by height in inches 

squared and multiplying by a conversion factor of 703 (CDC, 2015). 

Data Analysis 

The primary purpose of this research was to focus on parent perspectives that influence 

ATS. Therefore, this research concentrated on measuring the odds of students walking or biking 

to school depending on the influence of the constructs within the physical, interpersonal, and 

intrapersonal levels of the model. The outermost layer, policy, was not included in this analysis. 

Additionally, ATS was not measured against a health outcome in this study because the response 

rates for physical activity and BMI measures were low.  

Data were first analyzed to outline descriptive information about participants, school sites, 

and travel patterns. Next, items that were negatively keyed were reverse-coded to ensure that all 

results were measured in the intended direction. A correlation matrix was presented to identify 

variables that were significantly associated with the dependent variable. Variables that showed 
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significant associations as well as those that were theoretically relevant were then organized into 

constructs. The dependent variable (DV), walking/biking to school (ATS), was measured by 

students who walked/biked three or more days or not. Because of the binary DV, a logistic 

regression model was performed to test the odds of each construct impacting ATS.  

The testing of the Social Ecological Model of Active Transportation to School (SEMATS) 

revealed some issues with regard to the proposed measurement model. In the original model, 

constructs were developed based primarily on empirical and theoretical knowledge. Because 

there is no common factor structure used to measure ATS, a principle components analysis 

(PCA) was used to identify and compute composite scores for the major factors to reveal a better 

construct design.  After the PCA identified issues with factor loadings and multicollinearity, 

several variables were removed, constructs were redesigned, and a revised model was 

presented and tested. Descriptive data and results of logistic regression tests for the original and 

revised model are included in the following results section. 

Results 

A total of 217 parents out of a possible 2,709 completed and returned questionnaires – 

an overall response rate of 8.0%. Although the same distribution procedures were used at each 

school site, the response rates by school varied from a low of 5.3% to a high of 27.2%. During the 

recruitment phase, some principals expressed more confidence than others with regard to 

potential responses from parents. This may account for some of the variation across school sites. 

Additionally, the level of effort of individual classroom teachers to encourage students to return 

completed surveys may have affected the response rate. Offering incentives to classroom 

teachers instead of or in addition to parents may improve response rate. 

Collectively, questionnaires returned from the elementary schools accounted for the 

majority (87%) of the data, while the middle school questionnaires represented only 13% of the 

responses. The proportions of responses by grade can be seen in Figure 9. Among elementary 

schools, each grade level accounted for approximately 15% - 28% of respondents (3rd grade – 

28.2%, 4th grade – 24.2%, 5th grade – 14.9%, 6th grade – 20.6%). Each middle school grade level 

accounted for less than 10% of respondents (7th grade – 6.9%, 8th grade – 5.2%). The average 
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age of the child returning the completed questionnaire was 10.3 years old (standard deviation = 

1.649). Parents of more females (61.0%) than males (37.5%) participated in the survey.  

 

Figure 9. Grade distribution of survey respondents 

 

The percentage of parents who had bachelor’s degrees or higher was 26.7%, which is 

equivalent to the Arizona population as a whole (Arizona percent of persons 25+ with a 

bachelor’s degree or higher = 26.6%) (U.S. Census Bureau, 2010). The percentage of parents 

with a high school diploma or higher (89.6%) was slightly greater than the Arizona state average 

(85.7%) (U.S. Census Bureau, 2010). The questionnaire did not ask about socio-economic status 

(SES). This information may be useful to gather in future research to investigate if a relationship 

between ATS and SES exists. 

Over half of respondents (54.2%) reported that they worked full-time and 26.7% of 

parents indicated that they were homemakers. Figure 10 shows the summary of each 

employment classification. The questionnaire did not distinguish whether families consisted of 

one- or two-parent households and did not ask if one or both parents worked. This information 

may be useful to measure in future studies. 

28.2%

24.2%14.9%

20.6%

6.9%
5.2%

3rd grade

4th grade

5th grade

6th grade

7th grade

8th grade



 

 

38

 

Figure 10. Employment distribution of survey respondents 

 

The majority of parents (72.1%) had at least two children in grades K-8 at the time of survey 

completion (Figure 10). 

 

Figure 11. Reported number of children in grades K-8 
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Parents were asked to report on the mode of transportation (walk, bike, bus, car or other vehicle) 

that their child used each day during an average week to and from school. The data were 

transformed to include modes a child used on three days or more per week. The most common 

mode of transportation to school (42.2%) and from school (37.8%) was by car or other vehicle 

(Table 1). The 4.4% decline in car usage from the morning to afternoon presumably occurred 

because parents’ work schedules made it more difficult for them to pick up their children after 

school. Of those children who changed modes from riding a car to school, 2.4% of them walked 

and 2% of them took the bus home. In this study, the focus was on students who used ATS to 

only. 
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Table 1         

 
      

 

Most Common Reported Mode of Travel 

        

  
Frequency Percent 

Cumulative 
Percent 

        
To school 

Walk 37 14.7 14.7 
        
Bike 27 10.8 25.5 
        
Bus 79 31.5 57 
        
Car/Other 
Vehicle 

106 42.2 99.2 

        
Missing 2 0.8 100 

        
From school 

        
Walk 43 17.1 17.1 
        
Bike 27 10.8 27.9 
        
Bus 84 33.5 61.4 
        
Car/Other 
Vehicle 

95 37.8 99.2 

        

  Missing 2 0.8 100 

        
 

 

Active forms of transportation (walking and biking) were utilized by over 25% of the total 

sample both to and from school. Collectively, 27.4% of elementary students walked or biked to 

school and 29.6% from school. Pima Butte Elementary School had the highest percentage of 

students who used forms of ATS to and from school (40.0%, 45.0%), followed by Butterfield 

Elementary School (35.8%, 37.3%), and Santa Cruz Elementary School (30.8%, 34.6%) (Figures 

12 and 13). At the middle schools, 16.8% of students used ATS to school and 20.7% of students 
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used ATS from school. At Maricopa Wells Middle School, in particular, there was a change in 

ATS behavior from morning to afternoon. After school, 7.7% of students who rode a car to school 

in the morning then walked home.  

 

 

Figure 12. Most common reported mode of travel to school by site 
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Figure 13. Most common reported mode of travel from school by site 

 

Physical Environment. Approximately 49% of parents reported living within one mile of school 

(Table 2), with approximately 22% living between one and two miles and 27% living more than 

two miles. Of those students who walked three or more times per week, 91.8% of them lived 

within one mile of school (Table 3). Of children who biked three or more times per week, 84% of 

the lived within one mile and 100% of them lived within two miles of school. The number of 

students who were driven to school by car or other vehicle increased as distance increased, until 

the distance was greater than two miles. At that point, the majority of students rode the bus 

(71.6%).  
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Table 2  

          

Reported Distance from School 

  
Frequency Percent 

Valid 
Percent 

Cumulative 
Percent 

Less than 1/4 mile 36 14.3 14.5 14.5 

1/4 - 1/2 mile 36 14.3 14.5 29.0 

1/2 - 1 mile 50 19.9 20.2 49.2 

1 - 2 miles 54 21.5 21.8 71.0 

More than 2 miles 66 26.3 26.6 97.6 

Don't know 6 2.4 2.4 100.0 

* Excludes three missing responses 

 

 

Table 3             

Cross Tabulation of Mode of Travel by Distance from Home to School    

  < 1/4 mi. 
1/4 - 1/2 

mi. 
1/2 - 1 

mi. 1 - 2 mi. > 2 mi. Total 

Walk 16 9 9 2 0 37 
44.4% 25.0% 18.4% 3.7% 0.0% 14.9% 
43.2% 24.3% 24.3% 5.4% 0.0% 100.0% 

       
Bike 8 8 5 4 0 25 

22.2% 22.2% 10.2% 7.4% 0.0% 10.1% 
32.0% 32.0% 20.0% 16.0% 0.0% 100.0% 

       
Bus 1 2 7 19 48 79 

2.8% 5.6% 14.3% 35.2% 71.6% 31.9% 
1.3% 2.5% 8.9% 24.1% 60.8% 100.0% 

       
Car/Other 
vehicle 11 17 28 29 19 107 

30.6% 47.2% 57.1% 53.7% 28.4% 43.1% 
10.3% 15.9% 26.2% 27.1% 17.8% 100.0% 

       
Total 36 36 49 54 67 248* 

100.0% 100.0% 
100.0

% 100.0% 100.0% 100.0% 
14.5% 14.5% 19.8% 21.8% 27.0% 100.0% 

              

* Excludes three missing responses 
Note. Mode of travel includes responses of three or more days per week. For each mode, the first 
row represents the frequency, the second row represents the column percentages, and the third 
row represents the row percentages. 
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 Parents were asked to report the furthest distance they would feel comfortable allowing 

their child to walk or bike to school (Table 4). Interestingly, when comparing parents’ comfort 

zone distance to actual distance, more students walked in the shortest two distance categories 

than parents were comfortable with (Table 5). Of those students who lived within the comfort 

zones for walking and/or biking, 20.8% used ATS. This is lower than the overall percentage of 

students who walked or biked to school (25.5%). This may indicate that parents of some students 

were not comfortable allowing their child to walk but felt they had no alternative. Alternatively, two 

students between the ½ - 1-mile distance and four students between the 1 - 2-mile distance did 

not walk but could have based on their parent’s comfort levels. 
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Table 4         
        

        

Maximum Distance Reported by Parents 

        

  
Frequency Percent 

Cumulative 
Percent 

Walking to school 

Less than 1/4 mile 89 35.5 35.5 

        

1/4 - 1/2 mile 56 22.2 57.7 

        

1/2 - 1 mile 63 25.1 82.8 

        

1 - 2 miles 16 6.4 89.2 

      

More than 2 miles 1 0.4 89.6 

      

Don't know 16 6.4 96 

        

Missing 10 4 100 

        

Biking to school 

        

Less than 1/4 mile 52 20.7 20.7 

        

1/4 - 1/2 mile 70 27.9 48.6 

        

1/2 - 1 mile 52 20.7 69.3 

        

1 - 2 miles 37 14.7 84 

      

More than 2 miles 6 2.4 86.4 

      

Don't know 22 8.8 95.2 

        

  Missing 12 4.8 100 
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Table 5           
 
 
      
Cross Tabulation of Maximum Walking Distance within Comfort Zone and ATS Behavior 

  
< 1/4 
mile 

1/4 - 1/2 
mile 

1/2 - 1 
mile 

1 - 2 
miles > 2 miles 

Don't 
know Total 

Walk 13 6 11 6 0 1 37* 

35.1% 16.2% 29.7% 16.2% 0.0% 2.7% 100.0% 

Bike 4 6 11 5 0 0 26** 

15.4% 23.1% 42.3% 19.2% 0.0% 0.0% 100.0% 

                

* Excludes 11 missing responses 

* Excludes 13 missing responses 

Note. Mode of travel included responses of three or more days per week. For each mode, the 
first row represents the frequency and the second row represents the column percentages. 

 

 Travel time also appears to be a factor in determining the mode of travel to school. 

Slightly more than half of parents (58.2%) reported that it took their child 10 minutes or less to get 

to school (Table 6). More than half of students (54%) who walked to school three or more days 

per week reported that the trip took 10 minutes or less (Table 7). Of those students who biked to 

school, almost all (96.2%) identified the trip as taking 20 minutes or less. A surprising finding was 

that 78% of students who had a short trip to school (>5 minutes) rode in a car or other vehicle. 

This suggests that factors other than just the time to travel to school must be influencing the 

travel mode. 
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Table 6 

          

 

Reported Travel Time to School 

  
Frequency Percent 

Valid 
Percent 

Cumulative 
Percent 

Less than 5 minutes 59 23.5 23.7 23.7 
5 - 10 minutes 86 34.3 34.5 58.2 
11 - 20 minutes 64 25.5 25.7 83.9 
More than 20 minutes 30 12.0 12.0 96.0 
Don't know 10 4.0 4.0 100.0 
Missing 2 0.8     
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Parents were asked to respond to questions and rate their level of agreement with 

several elements of the physical environment surrounding the trip to school. The average 

temperature parents reported to be too hot to walk was 96 degrees (standard deviation – 9.65). 

Just over half (54.2%) of parents reported that their district did provide a bus for their student. The 

majority of parents (84.5%) stated that they did have a car available to drive their child to school. 

Table 7             
 
 
 
Cross Tabulation of Mode of Travel to School by Time from 
Home to School 

    

  < 5 min. 
5-10 
min. 

11-20 
min. > 20 min. 

Don't 
know Total 

Walk 3 17 12 4 1 37 
5.1% 19.8% 18.8% 13.3% 11.1% 14.9% 
8.1% 45.9% 32.4% 10.8% 2.7% 100.0% 

        
Bike 8 12 6 1 0 27 

13.6% 14.0% 9.4% 3.3% 0.0% 10.9% 
29.6% 44.4% 22.2% 3.7% 0.0% 100.0% 

        
Bus 2 22 27 20 7 78 

3.4% 25.6% 42.2% 66.7% 77.8% 31.5% 
2.6% 28.2% 34.6% 25.6% 9.0% 100.0% 

        
Car/Other 
vehicle 46 35 19 5 1 106 

78.0% 40.7% 29.7% 16.7% 11.1% 42.7% 
43.0% 32.7% 17.8% 4.7% 0.9% 99.1% 

        
Total 59 86 64 30 9 248* 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
23.8% 34.7% 25.8% 12.1% 3.6% 100.0% 

              

* Excludes three missing 
responses 
Note. Mode of travel included responses of three or more days per week. For each 
mode, the first row represents the frequency, the second row represents the column 
percentages, and the third row represents the row percentages. 
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Families were spread out across the school district and lived within varying distances from 

schools (Figure 14). Two schools in particular (Butterfield Elementary and Pima Butte 

Elementary) had a large portion of parents who reported that students lived within one mile of 

school (Table 8). Four schools (Maricopa Elementary, Saddleback Elementary, Desert Wind 

Middle, and Maricopa Wells Middle) had large student populations that lived greater than one 

mile from school. 

 

 

Note. Excludes three (1.2%) missing responses. Excludes six (2.4%) responses of “don’t 
know” 
 

Figure 14. Reported distance to school 
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Table 8 
 
 
Cross Tabulation of Reported Distance from Home to School by Site 

Less than 
1/4 mile 

1/4 - 1/2 
mile 

1/2 - 1 
mile 1 - 2 miles 

More than 
2 miles 

Elementary Schools 

Butterfield* 17 13 18 7 8 

26.2% 20.0% 27.7% 10.8% 12.3% 

47.2% 36.1% 36.0% 13.0% 12.1% 

Maricopa 4 3 6 12 10 

11.4% 8.6% 17.1% 34.3% 28.6% 

11.1% 8.3% 12.0% 22.2% 15.2% 

Pima Butte** 6 4 5 2 2 

30.0% 20.0% 25.0% 10.0% 10.0% 

16.7% 11.1% 10.0% 3.7% 3.0% 

Saddleback** 2 3 6 15 16 

4.7% 7.0% 14.0% 34.9% 37.2% 

5.6% 8.3% 12.0% 27.8% 24.2% 

Santa Cruz 4 5 9 1 7 

15.4% 19.2% 34.6% 3.8% 26.9% 

11.1% 13.9% 18.0% 1.9% 10.6% 

Santa Rosa** 1 6 2 10 3 

4.3% 26.1% 8.7% 43.5% 13.0% 

2.8% 16.7% 4.0% 18.5% 4.5% 

Middle Schools 

Desert Wind** 1 0 1 3 13 

5.3% 0.0% 5.3% 15.8% 68.4% 

2.8% 0.0% 2.0% 5.6% 19.7% 

Maricopa Wells 1 2 2 2 6 

7.7% 15.4% 15.4% 15.4% 46.2% 

2.8% 5.6% 4.0% 3.7% 9.1% 

* Excludes two missing responses. 

** Excludes one missing response. 
Note. For each distance, the first row represents the frequency, the second row represents the 
column percentages, and the third row represents the row percentages. 
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Slightly more than a third (36%) of parents reported that the trip to school took between 5 

and 10 minutes (Figure 15). This group also reported to have the highest percentage of students 

(33.7%) who used ATS three or more days to school. Contrary to expectations, the group of 

students who lived less than five minutes from school used ATS three or more times each week 

just 18.6% of the time; only slightly more than students who lived more than 20 minutes from 

school (16.7%) (Figure 16). This finding provides evidence that other factors beyond travel time to 

school must influence the mode of travel. 

 

 

Note. Excludes two (0.8%) missing responses. Excludes 10 (4.0%) responses of “don’t 
know” 
 

Figure 15. Reported trip time to school 
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Note. Excludes 10 (4.0%) responses of “don’t know” 

Figure 16. Reported ATS use by travel time 

 

Current physical activity objectives (USDHHS, 2010) and research (McDonald et al., 

2011) support using one mile for walkers and two miles for bikers as reasonable distances over 

which to expect children to engage in ATS. Results show that parents in the MUSD felt differently. 

When asked if it was difficult for their child to walk or bike to school because it was too far, 

parents reported on average that they agreed (mean = 4.12 on a seven point scale where 1 – 

strongly disagree and 7 = strongly agree). Figure 17 shows that almost half (40%) preferred the 

distance to be less than ¼ mile. About one quarter of all parents (24%) (Figure 18) were 

comfortable letting their child bike to school only if the distance is less than ¼ mile. Another 32% 

of parents would allow their child to bike if they lived within ¼ - ½ mile from school. Future 

research should continue to examine parents perceptions of appropriate distances to walk and/or 

bike to and from school. 

 

 

0

10

20

30

40

50

60

< 5 min. 5 - 10 min. 11 - 20 min. > 20 min.

Walk/Bike < 3 Days

Walk/Bike > 3Days



 

 

53

 

Note. Excludes 10 (4.0%) missing responses. Excludes 11 (6.4%) responses of “don’t 
know” 

 

Figure 17. Reported distance which parents were comfortable with child walking 

 

 

Note. Excludes 12 (4.8%) missing responses. Excludes 22 (8.8%) responses of “don’t 
know” 

 

Figure 18. Reported distance which parents were comfortable with child biking 
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The school with the largest percentage of children who used ATS regularly was Pima Butte 

Elementary (40.0%)(Table 9). This school also had the highest percentage of students who lived 

within one mile of school (75.0%). Similarly, the schools with the next highest portion of students 

living within one mile (Butterfield – 73.9% and Santa Cruz – 69.2%) also had the next highest 

percentages of students who used ATS (35.8%, 30.8%). This finding mirrors existing research 

and suggests that distance plays an important role in determining mode of transport. 
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Table 9         

Cross Tabulation of School Site and ATS Use   

    ATS Non-ATS Total 

Elementary Schools 

Butterfield 24 43 67 

37.5% 23.6% 27.2% 

35.8% 64.2% 100.0% 

Maricopa 7 28 35 

10.9% 15.4% 14.2% 

20.0% 80.0% 100.0% 

Pima Butte 8 12 20 

12.5% 6.6% 8.1% 

40.0% 60.0% 100.0% 

Saddleback 7 36 43 

10.9% 19.8% 17.5% 

6.5% 33.6% 40.2% 

Santa Cruz 8 18 26 

12.5% 9.9% 10.6% 

30.8% 69.2% 100.0% 

Santa Rosa 5 18 23 

7.8% 9.9% 9.3% 

21.7% 78.3% 100.0% 

Middle Schools 

Desert Wind 2 17 19 

3.1% 9.3% 7.7% 

10.5% 89.5% 100.0% 
Maricopa 
Wells 3 10 13 

4.7% 5.5% 5.3% 

23.1% 76.9% 100.0% 

Total 64 182 246 

71.9% 65.4% 67.1% 

25.8% 73.4% 99.2% 

          

Note. For each distance, the first row represents the frequency, the second row represents the 
column percentages, and the third row represents the row percentages. 
 

Safety Environment. Parents were asked to rate how difficult walking or biking was for their child 

with regard to several elements of safety surrounding the trip to school (Table 10).  
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Table 10       

Potential Factors Related to Safety Environment     

Mean 
Std. 

Deviation 

Neighborhood Safety 

My child gets bullied, teased, harassed 5.42 1.81 

There is nowhere to leave a bike safely 5.24 1.98 

   
There are unsafe animals along the way 4.88 2.02 

   
There are no crossing guards 3.89 2.43 

   
There are no other children to walk or bike with 3.84 2.27 

   
There are no other adults to walk or bike with 3.61 2.28 

   
It is unsafe because of crime (strangers, gangs, 
drugs) 

3.41 2.31 

   
Traffic 
Safety 

 
 

  
 

 There are no sidewalks or bike lanes 5.12 2.38 

The route does not have good lighting 4.12 2.34 

The traffic speeds are too high along the route 3.72 2.31 

There is too much traffic along the route 3.42 2.16 

There is one or more dangerous crossings 3.41 2.31 

Note. Safety was measured using a 7-point scale where 1 = strongly disagree and 7 = strongly 
agree. 
 

Cultural Environment. Parents were asked to rate their level of agreement with several 

elements of the cultural environment surrounding the trip to school (Table 11).  
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Table 11       
 
 
 
Potential Attitude Factors Related to Cultural Environment 

    

    Mean 
Std. 

Deviation 

Attitudes 

It is healthy for my child to walk/bike to/from school 5.50 1.88 

 
It is easier for me to drive my child to school 4.44 2.47 

 
My child enjoys walking/biking to school with friends 4.42 2.11 

 
My child has fun walking/biking to/from school 4.16 2.09 

 
My child enjoys walking/biking to school 4.15 2.17 

 
The weather makes walking or biking difficult 4.11 2.13 

 
My child’s school encourages walking/biking to/from 
school 4.10 1.93 

 
It is easier for my child to take the bus to school 3.97 2.64 

 
My child enjoys walking/biking to school with a parent 
or other adult 

3.92 1.96 

 
There is not enough time 3.79 2.36 

        

Note. Statements regarding attitudes were presented using a 7-point scale where 1 = 
strongly disagree and 7 = strongly agree. 

 

 

Slightly less than half of parents (48.6%) reported that their child had asked permission to walk or 

bike in the past year. Parents were also asked if and at what grade they would be comfortable 

allowing their child to walk or bike to and from school alone (Figure 19). 32.7% of parents said 

they would not feel comfortable no matter what grade the child was in. Of those who were 

comfortable allowing their child to walk or bike, almost half (47.5%) reported that third grade was 

an acceptable one to actively commute. These findings align with the literature and support using 
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third grade as the one to begin focusing ATS efforts toward. Of those not comfortable with 

allowing their child to walk or bike at any grade, less than one third reported any positive attitudes 

toward ATS (ranked 4 or lower on scale). In fact, the only attitude factor that this group of parents 

reported favorably was ATS being healthy (57% ranked 5 or higher on scale). 

 

 

Figure 19. Reported grade levels when ATS is allowed by parents 

 

Almost three quarters of parents (72.8%) reported attending at least some college (Figure 20). 

Slightly more than half of parents (55.5%) reported that they worked full time and slightly more 

than one quarter of parents (27.3) reported being homemakers (Figure 21).  
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Note. Excludes five (2%) missing responses. 

Figure 20. Highest reported educational level of parents 

 

 

 

Note. Excludes six (2.4%) missing responses. 

Figure 21. Reported employment status of parents 
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Social Capital. Parents were asked to respond and to rate their level of agreement with several 

elements of social capital surrounding the trip to school (Table 12). The questionnaire did not 

account for the length of time individuals had lived in their neighborhood which could influence 

the number of neighbors known by name and levels of trust. Future research should include this 

question and investigate this topic in more depth. 

 

Table 12       
 
 
 
Potential Factors Related to Social Capital 

    

Std. 
Deviation     Mean 

Networks 
How many neighbors does your child know by name 
on the path from home to school? 

2.62 2.77 

 
  

Norms  
  

 Other kids my child's age walk or bike to school by 
themselves 4.80 1.99 

  
  

Other kids my child's age walk or bike to school with a 
parent or other adult 4.22 1.94 

Trust  
  

People in this neighborhood can be trusted 4.22 1.60 
 

  
        

Note. The question regarding networks was open-ended. Statements regarding norms and 
trust were presented using a 7-point scale where 1 = strongly disagree and 7 = strongly agree. 

 

 

In the proposed conceptual model, proposed that the probability a child would use active 

forms of transportation to school was determined by the parent. The decision of the parent (ATS) 

was hypothesized to be a function of several different influences within the domains of the 

physical environment (PE), safety environment (SE), cultural environment (CE), and social capital 

(SC). All variables considered in this study are listed in Table 13. Table 14 provides a list of only 

those items that were used to form composite indicators of the model constructs. 
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Table 13 

 
 
 
Variables Considered for Association with ATS Behavior from Parent Survey 

  
Dependent Variable 

 

  

 ATSWalkTo walk or bike to school three or more days 

  
Physical 
Environment  

  

 
Transportation Options 

 Bus if district provides bus for student (0=yes, 1=no) 

 CarAvailable 
if car is available to drive student to school 
(0=yes, 1=no) 

  

 
Distance 

 ReportedDistance how far child lives from school (6 point scale) 

 ReportedTime 
how long it takes to get to/from school (5 point 
scale) 

 DistComfortWalk 
furthest distance parent is comfortable letting 
child walk to school (6 point scale) 

 DistComfortBike 
furthest distance parent is comfortable letting 
child bike to school (6 point scale) 

 TooFar 
difficult to walk/bike because too far (7 point 
scale, strongly disagree to strongly agree) 

  

 
Structural Environment 

 TempTooHot 
what temperature is too hot to walk/ride to 
school 

  
Safety Environment 

 

  

 
Neighborhood 
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 NoOtherChildren 
difficult to walk/bike because ...  (7 point scale, 
strongly disagree to strongly agree)  

 NoAdults 
difficult to walk/bike because ...  (7 point scale, 
strongly disagree to strongly agree)  

 NoCrossingGuards 
difficult to walk/bike because ...  (7 point scale, 
strongly disagree to strongly agree)  

 
UnsafeAnimals difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
UnsafeCrime difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
Bullies difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
NoSafeBike difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
Traffic 

 
NoSidewalk difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
DangerousCrossing difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
PoorLighting difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
TrafficAmount difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
TrafficSpeeds difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

  
Cultural 
Environment  

  

 
Attitudes 

 
Permission level of agreement (7 point scale, strongly 

disagree to strongly agree) 

 
EnjoysATS level of agreement (7 point scale, strongly 

disagree to strongly agree) 

 
EnjoysATSFriends level of agreement (7 point scale, strongly 

disagree to strongly agree) 

 
EnjoysATSAdults level of agreement (7 point scale, strongly 

disagree to strongly agree) 

 
SchoolSupportATS level of agreement (7 point scale, strongly 

disagree to strongly agree) 

 
FunATS level of agreement (7 point scale, strongly 

disagree to strongly agree) 

 
HealthyATS level of agreement (7 point scale, strongly 

disagree to strongly agree) 
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 NotEnoughTime 
difficult to walk/bike because ...  (7 point scale, 
strongly disagree to strongly agree)  

 
BadWeather difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
EasierBus difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
EasierDrive difficult to walk/bike because ...  (7 point scale, 

strongly disagree to strongly agree)  

 
Demographics 

 
Age age in years 

 
Birthday birthday in month/year 

 
Grade grade level 

 
Gender 0=male, 1=female 

TotalChildren children in kindergarten through grade 8 

SchoolName name of school 

EducationParent 

highest grade completed (1=1-8, 2=9-11, 3=12 
or higher, 4=college 1-3 years, 5=college 4 or 
more years) 

EmploymentParent 
employment status (1=full-time, 2=part-time, 
3=homemaker, 4=student, 5=retired, 6=other) 

Social Capital 

Networks 

NeighborsByName 
number of neighbors known by name from home 
to school 

Norms 

NormATSAlone 
level of agreement (7 point scale, strongly 
disagree to strongly agree) 

NormATSAdult 
level of agreement (7 point scale, strongly 
disagree to strongly agree) 

Trust 

  Trust 
level of agreement (7 point scale, strongly 
disagree to strongly agree) 

 

Variables from the parent survey were included if they showed significant association 

with the dependent variable in preliminary correlation matrices (Table 14). The dependent 

variable of active transportation to school (ATSTo) was a dichotomous indicator, coded as 1 for 

students who walked and/or biked to school three or more days per week and 0 for students who 

walked or biked fewer than three days per week. Variables that were empirically and theoretically 
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relevant were also included even if they did not result in statistically significant associations 

(Giles-Corti & Donovan, 2002).  

Because response scales differed across items, item scores were standardized by 

transforming them into z-scores prior to being combined into composites. To overcome issues 

with multicollinearity, two variables were removed. It is likely that having fun is a part of enjoying 

ATS (EnjoysATS) so the variable FunATS was removed. The variable TrafficSpeeds was also 

removed since it is likely that high speeds would be a part of overall traffic amount 

(TrafficAmount). Additionally, keeping reports of overall traffic is important since it can refer to 

congestion (a common concern around school sites). To improve the accuracy of the model, the 

data were examined for outliers. One outlier was found (standardized residual = 6.62) and as a 

result of eliminating that case, the model accuracy improved by 6%. 

 

 

Table 14 

 

 
 
 

Included Variables and Their Correlation with ATS 

        
Physical Environment 

Bus**   -0.314 
      
CarAvailable** -0.246 
      
ReportedDistance** 0.536 
      
TooFar**   0.515 
      

        
Safety Environment 

        
NoSidewalk** 0.382 
      
DangerousCrossing** 0.373 
      
PoorLighting** 0.292 
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TrafficAmount** 0.469 
      
NoOtherChildren** 0.468 
      
NoAdults**   0.517 
      
NoCrossingGuards** 0.447 
      
UnsafeAnimals** 0.289 
      
UnsafeCrime** 0.300 
      
NoSafeBike*   0.165 

        
      

Cultural Environment 

Permission** 0.395 

EnjoysATS** 0.515 

EnjoysATSFriends** 0.464 

EnjoysATSAdults** 0.206 

SchoolSupportATS 0.283 

HealthyATS** 0.326 

NotEnoughTime** 0.516 

BadWeather** 0.353 

EasierBus** 0.438 

EasierDrive** 0.437 

        
Social Capital 

NeighborsByName** 0.217 

NormATSAlone** 0.263 

Trust** 0.216 

NormATSAdult1 0.103 

** Correlation is significant at the 0.01 level (2-tailed). 
1 Variable not statistically significant but included. 
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The conceptual model addressed the construts relevant to the physical environment 

(PE), safety environment (SE), cultural environment (CE), and social capital (SC). These 

constructs are latent variables in that they were not directly observed, but rather represented by 

several measured variables (Bollen, 1989). Scores from the items thought to be reflective of each 

construct were combined (averaged) to form a composite measure for the corresponding 

construct. Cronbach’s alpha (α) was calculated to assess the internal reliability of each construct. 

Table 15 summarizes the variables included in each index as well as the Cronbach’s α for each 

of the levels. A value of 0.70 is generally used to indicate an adequate reliability (de Vaus, 2002). 

Both the SE, which consisted of 10 items (α = 0.89), and the CE, which consisted of 10 items (α = 

0.83), had good reliability. Both the PE, which consisted of four items (α = 0.57), and the SC, 

which also consisted of four items (α = 0.26), were found to have low reliability. Individual items 

within each scale were evaluated. All SC variables reported poor reliability. One item within the 

PE construct (CarAvailable) showed particularly low reliability. The removal of that item would 

have resulted in only a minor increase is scale reliability (α = 0.64) so the item was kept. Because 

there is a likelihood that Cronbach’s alpha may be inaccurate when only a scale includes only a 

small number of items (de Vaus, 2002), both the PE and SC constructs continued to be utilized.  
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Table 15 

 
 
 
Summary of Levels, Descriptive Statistics, and Cronbach's Alpha on Conceptual SEMATS (N = 
217) 

                
      Number 

of items Level         M S.D. α 

      
Physical environment 4 2.13 0.45 .57 

 PE = Bus + CarAvailable + ReportedDistance + TooFar 

Safety environment 10 4.22 1.59 .90 

 SE = NoSidewalk + DangerousCrossing + PoorLighting + 
TrafficAmount + NoOtherChildren + NoAdults + 
NoCrossingGuards + UnsafeAnimals + UnsafeCrime + 
NoSafeBike 

Cultural environment 10 3.83 1.31 .83 

 CE = Permission + EnjoysATS + EnjoysATSFriends + 
EnjoysATSAdults + SchoolSupportATS + HealthyATS + 
NotEnoughTime + BadWeather + EasierBus + Easier Drive 

Social capital 4 3.93 1.15 .26 

 SC = NeighborsByName + NormATSAlone + 
NormATSAdult + Trust 
                  

Analytic Approach and Logistic Regression Results – SEMATS v.1 

Logistic regression was used to examine how the odds of students using active forms of 

transportation to school on three or more days per week was related to the four constructs. 

Logistic regression, as opposed to linear regression, was used as it allows for appropriate 

modeling of a dichotomous dependent variable (Hosmer, Lemeshow, & Sturdivant, 2013). A 

model of the form depicted below was estimated. 
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Π2
ATS = b0 + b1XPE + b2XSE + b3XCE + b4XCC + e 

Here, each b coefficient represents the parameter describing the relationship between the 

corresponding independent variable (e.g., b1 and XPE, where XPE is the value of the physical 

environment composite score) and the likelihood of engaging in ATS. The value of the b 

coefficient equals the natural log of the odds of engaging in ATS associated with a 1-unit increase 

in the corresponding independent variable, adjusting for the other independent variables in the 

model. Table 16 provides a summary of the results of the analysis. 

 

 

Table 16. 

   

 
 
 

  

Summary of Logistic Regression Results from SEMATS v.1 of Influences on ATS (N = 
217) 

      
Constructs b SE(b) Wald Test p Odds Ratio 

      
Physical -2.602 0.701 13.796 .000 0.074 

Safety 1.007 0.579 3.023 .082 2.738 

Culture 3.436 0.865 15.773 .000 31.054 

Social 0.279 0.634 0.193 .660 1.322 
            
Note. See Table 13 for code and scale information. R2 = .68. 
 
p < .01 is bold and italicized; p < .05 is bold 
 

 

The Hosmer and Lemeshow test of goodness of fit (p = .689) resulted in non-significance 

indicating that the model was a good fit of the data. Nagelkerke’s effect size (R2 = .68) was high 

indicating a strong association between the independent and dependent variables (Nagelkerke, 

1991). Together, the predictors improved model fit for the prediction of ATS (x2(3, N = 217) = 

112.672, p <.001).  
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The Wald test for the physical environment coefficient indicated that the negative 

association between the physical environment composite and ATS was significant (x2(1, N = 217) 

= 13.80, p < .05). The regression coefficients and odds ratios in Table 16 can be interpreted by 

applying the following calculation to determine the percent change in the odds of ATS for one-unit 

increase in the independent variable: % �ℎ���� 	� 
������� = 100% ������ − 1� =

100% � �� − 1�. So, for example, compared to a student with a physical environment composite 

score of 0.0, a student with physical environment composite score of 1.0 would have a predicted 

odds of using ATS that are 100% x (0.074 – 1) = -93% or 93% lower. The Wald test for the 

cultural environment coefficient indicated that the positive association between the cultural 

environment was also significant (x2(1, N = 217) = 15.77, p < .01) such that for every +1-unit 

difference in the cultural environment composite score the odds of using ATS increased by 100% 

x (31.054– 1) = 3001%. The constructs of the safety environment and social capital were not 

statistically significant related to ATS use. 

The conceptual model suggested that constructs may interact to affect ATS. In models 

that contain large numbers of independent variables (such as the SEMATS), it is likely that there 

is some level of association among variables and between levels. To understand these 

interactions and develop a comprehensive model, Hosmer, Lemeshow, and Sturdivant (2013) 

recommend statistically adjusting the estimated effect of each construct in the model for 

differences in the distributions and associations among other constructs. Centering the scale 

scored of each construct, or subtracting the mean from each case, can help make the interaction 

effects more interpretable. When scales are centered, the effect of one construct on the 

dependent variable is based on the “average” of the other construct(s) in the interaction.   

After centering and testing the interactions, none had a significant effect at the .05 level. 

The four-way interaction of all constructs (PE*SE*SC*CE) did not have a significant effect on the 

model (x2(1, N = 217) = .153, p = .696). Neither three-way interaction (PE*SE*SC) (x2(1, N = 217) 

= .691, p = .406), (PE*SE*CE)( x2(1, N = 217) = 2.922, p = .087), (PE*CE*SC) (x2(1, N = 217) = 

.469, p = .493) had a significant effect on the model.   
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To investigate the indirect effects that social capital and the safety environment may have 

on the associations of both the physical environment and the cultural environment and ATS, 

bootstrapping was used. Bootsrapping is one of the most valid and powerful methods for testing 

for mediation or indirect effects (Willams, 2008), especially because it does not required a large 

sample size and makes no assumption about sampling distribution (as in the popular Sobel test) 

(Hayes, 2009). Bootstrapping is a method of resampling the data a large number of times 

(typically 100 or more) to determine a confidence interval for each of these samples. If zero is not 

in the interval, an indirect effect is determined to exist.  

The Hayes and Preacher (2014) macro for SPSS was used to test for indirect effects. 

This mediation analysis is appropriate because of its ability to handle dichotomous outcomes 

(Hayes & Preacher, 2014). Unstandardized indirect effects were computed for each of 5,000 

bootstrapped samples. The test for SC as an indirect influence on the relationship between the 

PE and ATS was not significant (IE = -.01, CI = -.29, .27). Because zero fell within the 95% 

confidence interval, the indirect effect is not significant. The test to measure the indirect effect of 

SC on the relationship between the CE and ATS was not significant (IE = .14, CI = -.02, .34) 

because zero was in between the 95% confidence interval. Neither the test to measure the 

indirect effect of the SE on the relationship between the PE and ATS (IE = .07, CI = -.15, .28) nor 

the test to measure the indirect effect of the SE on the relationship between CE and ATS (IE = 

.11, CI = -.12, .24) was significant. 

The testing of the SEMATS model revealed some promising results but also raised some 

questions. For example, why did elements of the physical environment decrease the odds of 

students walking or biking? Why did the odds of walking or biking increase by such a large 

percentage (3001%) with the influence of the cultural environment? Also, why was the construct 

of social capital not a strong indicator in the hypothesized model when the research shows it to 

be associated with physical activity behavior? The literature reports that safety is one of the most 

salient influences on ATS (Sirard & Slater, 2007). Why then did the construct of safety not appear 

to be a significant contributor in the model? In order to investigate these concerns further, it was 

first necessary to identify problems with the conceptual model. 
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Table 17 

 

Logistic Regression Results and Correlation of SC variables (N = 217) 

Variable B SE  Wald Sig. 
Odds 
Ratio 

Correlation 
with ATS 

Correlation 
with Trust 

NeighborsByName .207** .064 10.576 0.001 1.23 .271** 0.158* 

NormATSAlone .331* .104 10.062 0.002 1.392 .263** 0.189** 

NormATSAdult .063 .095 0.443 0.506 1.065 .103 0.099 

Trust .229* .116 3.905 0.048 1.257 .216** - 
Note. See Table 13 for code and scale information. 

       
R2 = .20 

      
*p < .05 

**p < .01 

 
 

Construct Design. A major concern with regard to the conceptual model was the low reliabilities 

of the physical environment and social capital scales. Although a value of 0.70 is generally used 

to indicate a good reliability (de Vaus, 2002), there are researchers who suggest that lower 

values may be acceptable. According to Boyle (1991), there is an optimal range of internal 

consistency necessary in order to avoid the issue of item redundancy which is possible when item 

correlations are higher than 0.7. Similarly, Cummins (1997) suggests that alphas should be in the 

range of 0.3 to 0.7. Because it is not likely that the physical environment construct contained 

issues of item redundancy and because the Cronbach’s α of the social capital construct was 

lower than 0.3 (α = 0.26), both constructs were deemed to be problematic. 

There is no consensus on a factor structure of physical and social influences on ATS so a 

principle components analysis (PCA) was used to identify and compute composite scores for the 

major factors. Initially, all variables were included and eigen values showed that the first factor 

explained 24% of the variance, the second factor explained 12% of the variance, and each of the 

next four factors explained less than 10% of the variance. Five variables (Bus, CarAvailable, 

PoorLighting, NoSafeBike, and NeighborsByName) were removed because they did not 

contribute to a simple factor structure and failed to meet a minimum cross-loading of .3 or above. 
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A fifth variable (ReportedDistance) was removed because of issues with multicollinearity. It is 

likely that a parent’s report of distance from home to school is related to a report of school being 

too far to walk or bike. A PCA of the remaining 22 items, using varimax rotation, was conducted 

with three, four, five, and six factor solutions. The three factor solution (Table 18), which 

explained 55% of the variance, was preferred because of its theoretical support and the leveling 

off of eigen values on the scree plot. The variables included in each of the factors were used to 

determine the three new constructs of perceptions of the physical environment, socio-cultural 

environment, and perceptions of the safety environment. 
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Table 18 
 

 
Factor Loadings Based on PCA with Varimax Rotation for 22 Items (N=217) 

  
Physical 

environment 

Socio-
cultural 

environment 
Safety 

environment 

TooFar .81 

NoSidewalk .71 

DangerousCrossing .72 

TrafficAmount .75 

NoOtherChildren .77 

NoAdults .70 

NoCrossingGuards .71 

UnsafeAnimals .48 

UnsafeCrime .62 

Permission .49 

EnjoysATS .74 

EnjoysATSFriends .76 

Enjoys ATSAdults .76 

SchoolSupportATS .63 

HealthyATS .68 

NotEnoughTime .72 

BadWeather .66 

EasierBus .64 

EasierDrive .70 

Trust .62 

NormATSAlone .48 

NormATSAdult .54 

        

 

These three constructs are supported by social ecological theory and had similar or 

higher reliability indexes than the constructs included in the original conceptual model. Composite 

scores were created for each of the three factors, based on the mean of the items within each 

factor. Descriptive statistics as well as Cronbach’s alpha scores are reported in Table 19. In 

addition to better reliability indexes, these constructs were able to overcome a multicollinearity 

issue that the constructs in the original model encountered. The original cultural environment was 
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highly correlated with the original safety environment. This may have contributed to the non-

significant contribution of the safety environment in the analysis.  
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Sample Size. Another concern with the original model was the low sample size. Hosmer and 

Lemeshow (2000) recommend that there be at least 10 cases per independent variable. The 

constructs in the original model contain a combined 28 variables signifying that the sample size 

should equal at least 280. Since the sample (N = 217) was considerably less than the 

recommended number, an adjustment to the number of independent variables was made. The 

model revision contained a combined 22 variables among three constructs. Additionally, if 

causally irrelevant variables are included in the model, the common variance they share with 

included variables may be wrongly attributed to the irrelevant variables. The logistic regression 

results of the original SEMATS showed that one construct, the cultural environment would have 

extremely greater odds (750%) of using ATS. This finding caused concern because large odds 

ratio estimates may arise from small sample size in relation to a large number of covariates used 

as controls (Greenland, Schwartzbaum, & Finkle, 2000).  

To address the concerns with construct design and sample size, a new model (Figure 22) 

was presented and tested. 
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Figure 22. SEMATS v. 2 

 

Analytic Approach and Logistic Regression Results – SEMATS v.2 

The Hosmer and Lemeshow test of goodness of fit (p = .123) resulted in non-significance 

indicating that the model was a good fit of the data. Nagelkerke’s effect size (R2 = .57) was high 

indicating a strong association between the independent and dependent variables (Nagelkerke, 

1991). As a set, the SEMATS v.2 predictors significantly improved fit (x2(3, N = 217) = 107.863, p 

<.001). 

Table 20 provides the results of the logistic regression analysis used to test SEMATS v.2. 

The regression coefficients and odds ratios can be interpreted by applying the following 

calculation to determine the percent change in the odds of ATS for one-unit increase in the 

independent variable: % �ℎ���� 	� 
������� = 100% ������ − 1� = 100% � �� − 1�.  The 

Wald test for the physical environment coefficient indicated that the association between the 
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physical environment composite and ATS was signficant (x2(1, N = 217) = 20.464, p < .01). 

Compared to a student with a physical environment composite score of 0.0, a student with a 

physical environment score of 1.0 would have a predicted odds of using ATS that are 100% x 

(2.436 – 1) = 1.436% or 144% higher. The Wald test for the socio-cultural environment coefficient 

indicated that the association between the socio-cultural environment composite and ATS was 

also signficant (x2(1, N = 217) = 10.433, p < .01) such that for every +1-unit difference in socio-

cultural environment composite score, the odds of using ATS increased by 100% x (2.144 – 1) = 

114%. The construct of the safety environment was not statistically significant related to ATS use. 

To test whether the impact of one construct on ATS was affected by an interaction with 

one or both of the other constructs, all constructs were centered. None of the interactions had a 

significant effect at the .05 level. The three-way interaction of all constructs (PE*SE*SCE) did not 

have a significant effect on the model had a significant effect on the model (x2(1, N = 217) = 

1.958, p = .162). Neither two-way interaction (PE*SCE) (x2(1, N = 217) = 1.137, p = .286), 

(PE*SE)( x2(1, N = 217) = .161, p = .688), (SCE*SE) (x2(1, N = 217) = .495, p = .482).   

 

Table 20 

      
Summary of Logistic Regression Results of Influences on ATS (N = 217) 

      
Constructs b SE(b) Wald Test p Odds Ratio 

      
Physical 0.89 0.197 20.464 .000 2.436 

 
Socio-
Cultural 0.763 0.236 10.433 .001 2.144 

Safety 0.224 0.193 1.336 .248 1.251 
            

Note. See Table 17 for code and scale information. R2 = .57. 

p < .01 is bold and italicized; p < .05 is bold 
 

The Hayes & Preacher (2014) macro for SPSS was used to test for indirect effects. 

Unstandardized indirect effects were computed for each of 5,000 bootstrapped samples. The 
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relationship between the PE and ATS was partially mediated by the SE (IE = .175, CI = .05, .34). 

Because zero is not in the 95% confidence interval, the indirect effect is significant. As Figure 23 

illustrates, the direct effect of PE on ATS was significant (DE = .989, SE = .181, p = .000) and the 

indirect effect between the SE and ATS was significant (IE = .399, SE = .176, p =.023. The total 

effect of PE on ATS was significant (TE = 1.188, SE = .169, p = .000). For every unit increase in 

the PE, a .175 increase in SE results. A corresponding change of .399 units indicates the effect of 

a one unit change in SE on ATS. The total change on transportation behavior through the SE as 

the PE changes by one unit it .07 (.175 * .399). 

 

 

Figure 23. Indirect effect of SE on PE and ATS 

 

The relationship between the SCE and ATS was partially mediated by the SE (IE = .304, 

CI = .16, .52). Because zero is not in the 95% confidence interval, the indirect effect is significant. 

As Figure 24 illustrates, the direct effect of SCE on ATS was significant (DE = 1.069, SE = .221, p 

= .000) and the indirect effect between the SE and ATS was significant (IE = .673, SE = .161, p 
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=.000. The total effect of SCE on ATS was significant (TE = 1.358, SE = .222, p = .000). For 

every unit increase in the SCE, a .304 increase in SE results. A corresponding change of .673 

units indicates the effect of a one unit change in SE on ATS. The total change on transportation 

behavior through the SE as the SCE changes by one unit it .20 (.304 * .673). 

 

 
Figure 24. Indirect effect of SE on SCE and ATS 

 

Discussion 

In this study, one model of active transportation to school (SEMATS v.1) was presented 

and tested. It was hypothesized that (1) the model would explain the odds of social and physical 

variables influencing ATS behavior and (2) social capital would be a significant contributor to the 

odds of using ATS. Although the Hosmer and Lemeshow test for the original model indicated that 

it was a good fit of the data, low reliability scores revealed that the data were not necessarily 

measuring the intended constructs. Consequently, the variables and constructs in the original 

model were reexamined for flaws. In addition to a low sample size, it was determined that the 

fault was largely a result of the construct design. A PCA revealed that the factor structure was 

better aligned with a different set of constructs: the physical, socio-cultural, and safety 

environments. As a result, a new version of SEMATS was developed and tested. Throughout this 
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process, several important findings about the constructs and variables that influence ATS were 

uncovered.  

Physical Environment  

The construct of the physical environment changed considerably between the SEMATS 

revisions. The construct of the PE in the original model was intended to define objective 

measures. Initially, the PE contained only four variables that measured transportation options and 

distance. The SEMATS revision included a total of 10 variables that could all be categorized as 

perceptions of the built environment, traffic, and distance. This shift from objective measurements 

to perceptions indicates the importance of the point of views of the decision-maker when it comes 

to ATS. The literature is beginning to show that perceived measures may be more adept at 

incorporating factors important to individuals (Caspi, Kawachi, Subramanian, Tucker-Seeley, & 

Sorensen, 2013) and may be more strongly linked to health behaviors (Weden, Carpiano, & 

Robert, 2008), including physical activity (Nasar, 2015). This consideration should be accounted 

for as research continues in the field of active transportation.  

The mediating influence of the safety environment on the relationship between the PE 

and ATS was another finding that has implications for future research. This study found that the 

impact of the SE was significant enough to alter the direct influence of the PE on the decision to 

walk or bike. It is plausible that the feelings of safety felt by parents have such an effect that 

barriers in the physical environment were not as important. For example, the influence of trust 

among neighbors could be so powerful that the problem of not having a sidewalk was overcome. 

This opposite of this effect was found in a study by Kerr et al. (2006) where parents with safety 

concerns kept their children from walking even if the physical neighborhood was deemed highly 

walkable. As research continues, the association between safety and elements of the physical 

environment should be considered. 

In this study, students were 144% more likely to use ATS if positive features in the 

physical environment were present. This finding highlights the importance of continuing to 

examine the influence of the built environment, traffic, and distance on ATS. Four of the variables 

(lack of sidewalks, dangerous street crossings, high vehicular traffic, lack of crossing guards) 



 

 

82

used to measure the PE construct were related in some way to dangers of crossing busy streets. 

In their study, Heelan et al. (2008) found that having to cross at least one busy street on the trip 

to school was enough to prevent parents from allowing children to use ATS. Another variable 

used to measure the PE was distance (TooFar). Distance continues to be one of the most 

important and consistent predictors of ATS (Panter et al., 2008). In this study, zero children who 

lived more than two miles used ATS and just six children who lived between one and two miles 

walked or biked. This aligns with recommendations that one mile be the cutoff point for promoting 

walking to school. Not having enough time is often a reported barrier to ATS. Parents often weigh 

the time it takes to walk versus drive to school when they consider this influence. Interestingly, 

Heelan et al. (2008) counted the number of vehicles in line before and after school at six 

elementary schools. They found that 259 cars spent at least 15 minutes before and 117 waited at 

least 30 minutes before dismissal. Including this measure in the construct of the PE is an 

important consideration, especially as the traffic concerns at pick-up/drop-off times become more 

of an issue. 

Social Capital 

The concept of social capital as it relates to active transportation to school is relatively 

novel. Of the research that exists, the relationship and significance is unclear. For example, in 

their research, Dentro, Broyles, Tudor-Locke, and Katzmarzyk (2014) found that social capital 

had no significant relationship with ATS. However, Timperio et al. (2006) found that trusting the 

neighborhood community and the presence of other children had a positive influence of using 

active forms of travel locally.  

Despite the fact that the construct of social capital did not play a significant role in the 

original conceptual model, individual measures of social capital may still influence the decision to 

support ATS. Social capital and safety have been found to be associated with walking behaviors 

in adults (Addy et al., 2004; Caspi et al., 2013; deLeon et al., 2009). Foster and Giles-Gorti (2008) 

suggested that perceived safety was one of the primary links between social capital and health. 

These findings in adult populations make it plausible to consider that an association between 

elements of social capital, safety, and active travel modes of students may exist. Additionally, an 
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Australian study found that children were more likely to walk for exercise if they knew their 

neighbors and felt that roads were safe (Dollman & Lewis, 2007).  

To determine where each measure of social capital should fit in the revised model, 

several considerations were made. When analyzed individually, three of the four variables used 

to measure social capital (NeighborsByName, NormATSAlone, Trust) were significantly 

associated with ATS behavior (Table 17). Therefore, it was reasonable to consider that those 

variables may be better aligned within different constructs in the SEMATS model. In this 

research, the variables measuring norms were significantly correlated with trust. Since studies 

have shown that even modest intercorrelations among predictor variables can reduce statistical 

power (Mason & Perreault, 1991), the SEMATS revision placed the variables measuring norms 

within the socio-cultural environment and the variable measuring trust within the safety 

environment. Although the variable to measure networks (NeighborsByName) was significantly 

correlated with ATS when individual social capital variables were measured, it did not align with 

any construct in the SEMATS revision and was therefore removed. It is possible that the survey 

question was not an accurate measure of the element of networks in this setting. In general, close 

networks result in more social support, which impacts individuals to conform to network norms 

(Heaney & Israel, 2008). However, while low quality but a large number of networks are good at 

passing information, high quality but a limited number of connections provide more support 

(Granovetter, 1995). Asking about the number of neighbors an individual knows by name may not 

be the most appropriate measure of networks that influence social capital in this setting. 

This study aimed to identify social capital as an influence on ATS behavior. It is possible, 

however, that the act of walking or biking to school might actually contribute to the social capital 

within a neighborhood. In their 2015 review of literature, Sallis et al. found that strong evidence 

exists between ATS programming efforts at school and social benefits. In his study of adults, 

Leyden (2003) found that walkable communities had residents that were more likely to know and 

trust their neighbors. Similarly, a report by the New Zealand Public Health Advisory Committee 

(2003) found that active travel among adults promotes social cohesion and social interaction 

within the neighborhood. It could be that social capital is actually a result of ATS. This 
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phenomenon is similar to the “self-selection bias” which is often mentioned in the built 

environment literature: Do active people move to walkable communities or does living in a 

walkable community contribute to more active people? Future research should investigate the 

effect of ATS on social capital. 

 

 

Socio-cultural Environment 

The socio-cultural environment in the SEMATS model revision, which included the 

addition of the two variables used to measure norms, was significantly and directly related to ATS 

behavior. Although the association of norms and ATS is a relatively new concept, research 

consistently confirms that norms are positively related to physical activity behaviors (Ball, Jeffery, 

Abbott, McNaughton, & Crawford, 2010; Priebe & Spink, 2011). Carver et al. (2005) found that 

boys were more likely to bike for recreation or transport and girls were more likely to bike for 

recreation and walk to school when they had peers that lived locally and engaged in those 

behaviors. In their study, Chillón et al. (2014) found that the norm of parents believing other 

children were walking and biking was associated with ATS use in their own children. The 

researchers also found that children’s perceived norms of other kids walking and biking were 

significantly and positively related to ATS use.  

Attitudes toward walking and biking have been shown to be salient factors that influence 

ATS (Stewart, 2005). Heelan et al. (2008) found that whether or not the child wanted to use ATS 

was the most influential determining factor when measuring walking and biking to school. Studies 

have also found that parents who walked to school themselves were more likely to have children 

who use ATS (Ziviani, Scott, & Wadley, 2004). Stuckyropp and Dilorenzo (1993) reported that 

enjoyment influenced PA levels in children. Participation in ATS may similarly rely on children’s 

enjoyment. It is interesting to note that, although MUSD had been educating students and parents 

about the benefits of ATS for three years prior to data collection, approximately 33% of students 

had not asked their parents for permission to walk or bike to school. Although we do not know 

whether these students already used forms of ATS, it is likely that some of the students did not. 
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This percentage could indicate that more attention should be dedicated to the education portion 

of the Safe Routes to School and other program interventions. 

The findings within the socio-cultural domain suggest that parents are more likely to allow 

their children to use ATS when others are walking/biking and when they feel others in the area 

are present and will watch out for their children. For example, in their study, McDonald, Deakin, & 

Aahlborg (2010) found that parental reports of higher levels of social cohesion were significantly 

related to increased rates of walking and biking. This suggests that programs to encourage ATS 

may benefit from incorporating elements of adult interaction and neighborhood cohesion. 

Programs such as walking school buses, which provide adult escorts for children on the way to 

school, may also increase effectiveness of programming efforts. 

Safety Environment 

The safety environment, which included the variable of trust, played an indirect role on 

both the physical environment and socio-cultural environment and ATS in the revised model. In 

his paper, Adams (2000) talks about some of the relationships that may exist involving trust and 

the neighborhood. He proposes that trust among neighbors is related to crime and community 

involvement. He also suggests that trust in the neighborhood goes down when communities are 

car-oriented because it fosters anonymity. He found that as traffic on one’s street increased from 

2,000 to 16,000 vehicles per day, the number of friends and acquaintances was cut in half.  

In a study of walkable neighborhoods in Ireland, Leyden (2003) found that when people 

walked they were more likely to trust their neighbors. In their study, Eyler et al. (2008) also found 

that walking was associated with getting to know neighbors, which could serve as a safety 

purpose. They interviewed one student who said: 

You get to know the neighbors as you walk through. If there ever were a problem like a 

kid being followed home, he would know that Mrs. Smith lives in that house. I can knock 

on her door if I am scared because someone is following me. (p. 142) 

Studies have also found that those who live in areas with more trust and social cohesion 

tend to have higher levels of physical activity (Cradock, Kawachi, Colditz, Gortmaker, & Buka; 

2009, Lindström, Hanson, & Östergren, 2001). Safety has been proposed as a mediator in the 
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relationship between social capital and health outcomes (Foster & Giles-Corti, 2008). For 

example, King (2008) found evidence that social capital and safety mediate the relationship 

between physical environment features and PA in older adults. 

The indirect role that safety plays on the dynamics of walking and biking to school are 

significant and complex. For example, parents who drive their children to school (EasierDrive) 

may be trying to protect them from safety concerns such as traffic. On the contrary, the act of 

driving to school is actually contributing to the traffic problem. Increased traffic has been 

associated with fewer people walking and biking (CDC, 2005), which may result in less trust and 

friendship within the neighborhood. This, in turn, could contribute to the cycle of parents driving 

their children to school.    

Recommendations 

Future testing 

The SEMATS model was tested using data from two validated sources – the Parent 

Survey about Walking and Biking to School (McDonald, Dwelley, Combs, Evenson, & Winters, 

2011) and Active Where? Parent-Child Survey (Joe, Carlson, & Sallis, 2008; Forman, Kerr, 

Saelens, Durant, Harris, & Sallis, 2008). Future research should continue to test this model using 

these two common survey instruments. The model should also be cross-validated using alternate 

sources of data. It is possible that the questions taken from the existing survey instruments 

utilized in this study were not able to distinguish between variables that may strongly associated 

(i.e., norms, trust, attitudes). In fact, although objective measures showed high reliability, 

McDonald et al. (2011) found that the subjective attitudinal questions on the SRTS Parent Survey 

proved to have unacceptably low test-retest reliability. An examination of the language, clarity, 

and design of subjective items may improve the reliability of the survey instrument and could yield 

deeper insight into the constructs examined in this study. It is possible that adding a qualitative 

form of research, such as interviews, could provide important insight into the constructs of the 

model as well. 

Although this social-ecological model provides a framework for identifying the various 

levels of factors that may influence behavior, it is not necessarily a solution for all problems 
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because it does not provide an indication of how these levels may interact with one another 

(Sirard & Slater, 2008). To overcome this problem, additional analyses should be utilized to 

uncover the possible interactions across and within levels. Structural equation modeling (SEM) is 

a statistical technique that tests directional relationships using a combination of path analysis, 

factor analysis, and multiple regression analysis. It can be particularly useful when testing latent 

constructs, such as the physical environment, safety environment, social capital, and cultural 

environment constructs of the SEMATS. This method of analysis is preferred over logistic 

regression because it would result in fewer Type II errors (Garson, 2014). SEM is limited in that it 

does require a large sample and does not perform well with non-normal data (Hoyle, 1995). 

Because of the smaller sample size and likelihood that much of the data in this study was non-

normal, SEM was not utilized. 

 The construct of social capital did not prove to be a significant influence on ATS behavior 

in the original SEMATS model. One reason that this result occurred could be because the 

concept of social capital is very difficult to measure, especially in a quantitative fashion. In fact, 

Brondizio, Ostrom, and Young (2008) claim that social capital is practically invisible unless 

serious efforts are made to understand the ways in which individuals organize and the beliefs that 

are behind their actions. It may be beneficial, therefore, to engage in qualitative research with 

individuals in a neighborhood to elicit more in-depth information about social capital and it’s 

relation to ATS. 

Research design 

Because this survey experienced a low (8%) response rate, additional steps may be 

necessary to improve future outcomes. One suggestion would be to offer incentives to the 

classroom teachers or school sites. This survey included a gift card raffle for parents only. 

Including the teachers and/or other school professionals responsible for actually promoting and 

collecting the questionnaires might boost return rates. 

This study used the trip from home to school as the dependent variable (ATSTo). Some 

research (Braza et al., 2004; Parker, Schlossberg, Phillips, & Johnson, 2005) found that more 

students used active modes of travel from school to home. Because factors such as 
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transportation and time constraints might actually change from being barriers to becoming 

enabling factors during the trip after school, future research should explore the potential of trips 

from school to home. 

Currently, there is not an established method used to classify children as “active 

transporters”. The literature shows quite a variation in the determination of this title. Researchers 

such as Chillón et al. (2010); D’Haese, De Meester, De Bourdeaudhuji, Deforche, & Cardon, 

(2011); Fultron, Shisler, Yore, & Casperson (2005); Ziviani, Kopeshke, & Wadley (2006); and 

Ziviani, Scott, & Widley (2004) ask questions similar to “how do you usually get to school?” and 

measured ATS with binary coding such as 0 = no, 1 = yes if children walked at least one day. 

(Braza, Shoemaker, & Seeley, 2004) asked a similar question but calculated the number of 

minutes spent using ATS weekly by determining each child’s travel time from home to school. In 

their studies, Merom, Tudor-Locke, Bauman, & Rissel (2006) and Timperio et al. (2006) use the 

classification system of 0=never, 1-4=occasionally/active commuter, and 5=frequently/frequent 

active commuter. Other researchers considered students who use forms of ATS three or more 

days to be active commuters (Pabayo, Gauvin, & Barnett, 2011; Rosenberg, Sallis, Conway, 

Cain, & McKenzie, 2006). Still other researchers (i.e., (Cooper, Page, Foster, & Qahwaji, 2003), 

Johnston & Moreno (2012)) don’t actually specify how they determine their dependent variable of 

active transportation to school.  

Considerable variation was noted in the measurement of independent and dependent 

variables in the studies appraised. With respect to rates of AT among children, measurement was 

achieved through self-reported usual mode of travel, mode of travel on the day of survey 

completion, travel diaries over a number of days, or frequency of mode of travel over a specific 

time period, through parent proxy or children's self-reported data. Although the validity of self-

report data of older children has been documented (Sallis, 1991), the range of methods used to 

measure AT, and the duration of observation and categorization of AT frequency can confound 

results (Pont et al., 2009). Future research should aim for consistency when categorizing the 

frequency of active transportation to school. 

Active transportation to school programming  
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Two of the most commonly cited barriers to ATS are distance and safety (Stewart, 2011, 

Zhu, Lee, Lu, & Yu, 2012; McMillan, 2007; CDC, 2005). Beginning in the 1970s, a trend has 

developed in which large schools are being built to accommodate more students (Council of 

Educational Facility Planners International, 2004). These schools are often located in the outskirts 

of cities or towns, contrary to the once popular neighborhood school. This leads to fewer students 

living close to school. For example, in 1969, 45% of elementary school students lived less than a 

mile from their school; in 2005, fewer than 24% were found to live within this distance (McDonald, 

2005). In fact, in her sample of 6,508 students, McDonald (2008) found that only 20% lived within 

the typical walking range of one mile. While many programming efforts are designed to target 

individual characteristics associated with walking and biking to school, there is a need to address 

the problem of distance and school siting. The National Physical Activity Plan, introduced by the 

American Heart Association in 2015, calls for an improvement of “infrastructure access to and site 

location of schools … to increase walking and bicycling” (Kraus et al., 2015) (p. 5). To achieve 

this goal, collaboration between schools, communities, and land-use planners must occur. 

Another effect of students living further from school is the rise in personal automobiles 

used to drive to school. This increase leads to motor vehicle traffic, which contributes to parental 

safety concerns about walking and biking to school. Other safety concerns include fear of crime 

or strangers. While this barrier is likely a combination of both objective and perceived measures, 

it is likely that subjective fears are responsible for a large portion. For example, according to the 

U.S. Department of Justice (Sedlak, Finkelhor, Hammer, & Schultz, 2002), only 2% of child 

abductions were the result of non-family abductions. To ease parental safety concerns and 

promote ATS, programs such as the walking schools bus (WSB) have shown some promise 

(Johnston, 2008, Mackett et al., 2005). The WSB consists of an adult chaperone that walks with 

children along a specified route to or from school, picking up or dropping off children along the 

way. The adult monitors children, providing regular encouragement of proper pedestrian skills 

(Johnston et al., 2006). The WSB program may also promote social capital within a neighborhood 

by forming circles of trust, networks, and walking and biking behavior among residents. 
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This study confirmed a common conclusion that elements of the physical, socio-cultural, 

and safety environments all impact the behavior of walking and biking to school. Therefore, 

programs to promote ATS should involve multi-level strategies. Specifically, interventions (such 

as Safe Routes to School) should target change across levels. While the impact of distance and 

safety are significant, it is important to consider the many other variables that impact ATS. The 

role of the social neighborhood environment has the potential to influence safety perceptions, 

which could contribute to alleviating a major concern with regard to ATS. Future research, 

programming, and policy efforts should take this into consideration. 



 

 

91

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
REFERENCES 

Adams, J. (2000). The Social Implications of Hypermobility. Published in the Organisation for 
Economic Co-operation and Development’s Project on Environmentally Sustainable 
Transport report.  

 



 

 

92

Addy, C. L., Wilson, D. K., Kirtland, K. A., Ainsworth, B. E., Sharpe, P., & Kimsey, D. (2004). 
Associations of perceived social and physical environmental supports with physical activity 
and walking behavior. American Journal of Public Health, 94(3), 440-443.  

 
Adkins, S., Sherwood, N. E., Story, M., & Davis, M. (2004). Physical activity among African-

American girls: The role of parents and the home environment. Obesity Research, 12, 38S-
45S.  

 
Advisory Commission on Intergovernmental Relations. (1989). Residential community 

associations. (No. M-166).  
 
Ahlport, K. N., Linnan, L., Vaughn, A., Evenson, K. R., & Ward, D. S. (2008). Barriers to and 

facilitators of walking and bicycling to school: Formative results from the non-motorized 
travel study. Health Education & Behavior, 35(2), 221-244.  

 
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decisions 

Processes, 50, 179-211.  
 
Ajzen, I., & Fishbein, M. (1980). In Prentice Hall (Ed.), Understanding attitudes and predicting 

social behavior. Englewood Cliffs, N.J: Prentice Hall.  
 
Ajzen, I. (1985). From intentions to actions: A theory of planned behavior. In J. Kuhl, & J. 

Beckmann (Eds.), (pp. 11-39) Springer Berlin Heidelberg.  
 
Alexander, L. M., Inchley, J., Todd, J., Currie, D., Cooper, A. R., & Currie, C. (2005).  

The broader impact of walking to school among adolescents: Seven day accelerometry 
based study. British Medical Journal, 331, 1061-1062.  

 
Anderson, C., Boarnet, M. G., McMillan, T. E., Alfonzo, M., & Day, K. (2003). Walking and 

automobile traffic near schools: Data to support an evaluation of school pedestrian safety 
programs. Washington, DC: Paper presented at the annual meeting of the Transportation 
Research Board.  

 
Arefi, M. (2003). Revisiting the los angeles neighborhood initiative (LANI): Lessons for planners. 

Journal of Planning Education and Research, 22(4), 384-399. 
 
Babbie, E. (1990). Survey research methods (2nd. ed.). Belmont, CA: Wadsworth.  
 
Bailey, D. A., & Martin, A. D. (1994). Physical activity and skeletal health in adolescents. Pediatric 

Exercise Science, 6, 330-347.  
 
Ball, K., Timperio, A., Salmon, J., Giles-Corti, B., Roberts, R., & Crawford, D. (2007). Personal, 

social and environmental determinants of educational inequalities in walking: A multilevel 
study. Journal of Epidemiology Community Health, 61(2), 108-114.  

 
Ball, K., Cleland, V. J., Timperio, A. F., Salmon, J., Giles-Corti, B., & Crawford, D. A. (2010). Love 

thy neighbour? associations of social capital and crime with physical activity amongst 
women. Social Science & Medicine, 71(4), 807-814.  

 
Ball, K., Jeffery, R., Abbott, G., McNaughton, S., & Crawford, D. (2010). Is healthy behavior 

contagious: Associations of social norms with physical activity and healthy eating. 
International Journal of Behavioral Nutrition and Physical Activity, 7(1), 86. 

 



 

 

93

Ball, K., Jeffery, R. W., Crawford, D. A., Roberts, R. J., Salmon, J., & Timperio, A. F. (2008). 
Mismatch between perceived and objective measures of physical activity environments. 
Preventive Medicine, 47(3), 294-298. 

 
Bandura, A. (1977). Social learning theory. Englewood Cliffs, N.J.: Prentice-Hall.  
 
Bandura, A. (2001). Social cognitive theory of mass communication. Media Psychology, 3(3), 

265-299.  
 
Baranowski, T., Thompson, W. O., DuRant, R. H., Baranowski, J., & Puhl, J. (1993). 

Observations on physical activity in physical locations: Age, gender, ethnicity, and month 
effects. Research Quarterly for Exercise and Sport, 64(2), 127-133.  

 
Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in social 

psychological research. Journal of Personality and Social Psychology, 51(6), 1173.  
 
Barriers to children walking and biking to school -- united states, 1999. (2002). MMWR: Morbidity 

& Mortality Weekly Report, 51(32), 701-704.  
 
Bassett, D. R., Fitzhugh, E. C., Heath, G. W., Erwin, P. C., Frederick, G. M., Wolff, D. L., Stout, A. 

B. (2013). Estimated energy expenditures for school-based policies and active living. 
American Journal of Preventive Medicine, 44(2), 108-113. 

 
Baum, F. (1999). The role of social capital in health promotion: Australian perspectives. Health 

Promotion Journal of Australia, 9(3), 171-178.  
 
Bauman, A. E., Sallis, J. F., Dzewaltowski, D. A., & Owen, N. (2002). Toward a better 

understanding of the influences on physical activity: The role of determinants, correlates, 
causal variables, mediators, moderators, and confounders. American Journal of Preventive 
Medicine, 23(2, Supplement 1), 5-14.  

 
Bere, E., Oenema, A., Prins, R. G., Seiler, S., & Brug, ,J. (2011). Longitudinal associations 

between cycling to school and weight status. International Journal of Pediatric Obesity, (6), 
182 - 187.  

 
Black, C., Collins, A., & Snell, M. (2001). Encouraging walking: The case of journey-to-school 

trips in compact urban areas. Urban Studies, 38(7), 1121-1141.  
 
Blair, S. N., LaMonte, M. J., & Nichaman, M. Z. (2004). The evolution of physical activity 

recommendations: How much is enough? The American Journal of Clinical Nutrition, 79(5), 
913S-920S.  

 
Blue, C. (1995). The predictive capacity of the theory of reasoned action and the theory of 

planned behavior in exercise research: An integrated literature review. Research in Nursing 
and Health, 18(2), 105-121.  

 
Boarnet, M. G., Anderson, C. L., Day, K., McMillan, T., & Alfonzo, M. (2005). Evaluation of the 

California Safe Routes to School legislation: Urban form changes and children's active 
transportation to school. American Journal of Preventive Medicine, 28(2), 134-140.  

 
Boarnet, M. G., Day, K., Anderson, C., McMillan, T., & Alfonzo, M. (2005). California's safe routes 

to school program: Impacts on walking, bicycling, and pedestrian safety. American Planning 
Association. Journal of the American Planning Association, 71(3), 301-317.  

 



 

 

94

Boarnet, M. G., Forsyth, A., Day, K., & Oakes, J. M. (2011). The street level built environment 
and physical activity and walking. Environment and Behavior, 43(6), 735-775.  

 
Bollen, K. A. (1989). Structural equations with latent variables. New York: Wiley.  
 
Boyle, G.J. (1991). Does item homogeneity indicate internal consistency or item redundancy in 

psychometric scales?  Personality and Individual Differences, 12, 291-294. 

 
Bradshaw, R. (1995). Why do parents drive their children to school? Traffic Engineering and 

Control, 36(1), 16-19.  
 
Braza, M., Shoemaker, W., & Seeley, A. (2004). Neighborhood design and rates of walking and 

biking to elementary school in 34 California communities. American Journal of Health 
Promotion, 19(2), 128-136.  

 
Braza, M., Shoemaker, W., & Seeley, A. (2004). Neighborhood design and rates of walking and 

biking to elementary school in 34 California communities. American Journal of Health 
Promotion, 19(2), 128-136.  

 
Bringolf-Isler, B., Grize, L., Mäder, U., Ruch, N., Sennhauser, F. H., & Braun-Fahrländer, C. 

(2008). Personal and environmental factors associated with active commuting to school in 
Switzerland. Preventive Medicine, 46(1), 67-73.  

 
Brodersen, N. H., Steptoe, A., Williamson, S., & Wardle, J. (2005). Sociodemographic, 

developmental, environmental, and psychological correlates of physical activity and 
sedentary behavior at age 11 to 12. Annals of Behavioral Medicine, 29(1), 2-11.  

 
Brondizio, E. S., Ostrom, E., & Young, O. R. (2008). Connectivity and the governance of 

multilevel social-ecological systems: The role of social capital. Annual Review of 
Environment and Resources, 34, 253-278.  

 
Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and 

design. Cambridge, MA: Harvard University Press.  
 
Bronfenbrenner, U. (1994). Ecological models of human development. International encyclopedia 

of education (Volume 3 ed). Oxford: Elsevier.  
 
Buliung, R., Faulkner, G., Beesley, T., & Kennedy, J. (2011). School travel planning: Mobilizing 

school and community resources to encourage active school transportation. Journal of 
School Health, 81(11), 704-712.  

 
Burdette, H. L., & Whitaker, R. C. (2005). A national study of neighborhood safety, outdoor play, 

television viewing and obesity in preschool children. Pediatrics, 116(3), 657-662.  
 
Burman, M., Brown, J., Tisdall, K., & Batchelor, S. (2002). A view from the girls: Exploring 

violence and violent behaviour. United Kingdom: British Economic and Social Research 
Council.  

 
Butler, E. N., Ambs, A. M. H., Reedy, J., & Bowles, H. R. (2011). Identifying GIS measures of the 

physical activity built environment through a review of the literature. Journal of Physical 
Activity & Health, 8, S91-S97.  

 
Byrne, B. (2009). Structural equation modeling with AMOS: Basic concepts, applications, and 

programming (2nd ed.) Routledge.  



 

 

95

 
Cadenasso, M. L., Pickett, S. T. A., Weathers, K. C., & Jones, C. G. (2003). A framework for a 

theory of ecological boundaries. Bioscience, 53(8), 750.  
 
Calfras, K. J., & Taylor, W. C. (1994). Effects of physical activity on psychological variables in 

adolescents. Pediatric Exercise Science, 6, 406-423.  
 
Carlin, J. B., Stevenson, M. R., Roberts, I., Bennett, C. M., Gelman, A., & Nolan, T. (1997). 

Walking to school and traffic exposure in Australian children. Australian and New Zealand 
Journal of Public Health, 21(3), 286-292.  

 
Carver, A., Salmon, J., Campbell, K., Baur, L., Garnett, S., & Crawford, D. (2005).  

How do perceptions of local neighborhood relate to adolescents' walking and cycling? 
American Journal of Health Promotion, 20, 139-147.  

 
Carver, A., Salmon, J., Campbell, K., Baur, L., & Garnett, S. (2005). How do perceptions of local 

neighborhood relate to adolescents' walking and cycling? American Journal of Health 
Promotion, 20(2), 139-147.  

 
Carver, A., Timperio, A., & Crawford, D. (2008). Playing it safe: The influence of neighbourhood 

safety on children's physical activity—A review. Health & Place, 14(2), 217-227.  
 
Caspi, C. E., Kawachi, I., Subramanian, S. V., Tucker-Seeley, R., & Sorensen, G. (2013). The 

social environment and walking behavior among low-income housing residents. Social 
Science & Medicine, 80(0), 76-84. 

 
Centers for Disease Control and Planning. (2005). Centers for disease control and planning. 

barriers to children walking to or from school -- united states, 2004. Morbidity & Mortality 
Weekly Report, 54(38), 949-952.  

 
Centers for Disease Control and Prevention (CDC). (2015). How is BMI calculated? Retrieved 

from http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/#Interpreted. 
 
Centers for Disease Control and Prevention, National Center for Injury Prevention and Control. 

(2012).  Web-based injury statistics query and reporting system (WISQARS). 10 leading 
causes of injury deaths by age group highlighting unintentional injury deaths, united states – 
2010. Retrieved July/8, 2013, from www.cdc.gov/ncipc/wisqars  

 
Centers for Disease Control, and Prevention. (1998). Youth risk surveillance survey - united 

states, 1997. Morbidity and Mortality Weekly Report, 47(-3), 1-89.  
 
Ceria-Ulep, C. D., Serafica, R. C., & Tse, A. (2011). Filipino older adults' beliefs about exercise 

activity. Nursing Forum, 46(4), 240-250.  
 
Chillón, P., Hales, D., Vaughn, A., Gizlice, Z., Ni, A., & Ward, D. (2014). A cross-sectional study 

of demographic, environmental and parental barriers to active school travel among children 
in the united states. International Journal of Behavioral Nutrition and Physical Activity, 11(1), 
61.  

 
Chillón, P., Evenson, K. R., Vaughn, A., & Ward, D. (2011). A systematic review of interventions 

for promoting active transportation to school. The International Journal of Behavioral 
Nutrition and Physical Activity, 8(1), 10.  

 



 

 

96

Chillón, P., Ortega, F. B., Ruiz, J. R., Veidebaum, T., Oja, L., Mäestu, J., & Sjöström, M. (2010). 
Active commuting to school in children and adolescents: An opportunity to increase physical 
activity and fitness. Scandinavian Journal of Public Health, 38(8), 873-879. 

 
Chriqui, J. F., Taber, D. R., Slater, S. J., Turner, L., Lowrey, K. M., & Chaloupka, F. J. (2012). The 

impact of state safe routes to school-related laws on active travel to school policies and 
practices in U.S. elementary schools. Health & Place, 18(1), 8-15.  

 
Cohen, J., Cohen, P., West, S. G., & Aiken, L. S. (2003). Applied multiple regression/correlation 

analysis for the behavioural sciences (3rd ed.). New York, NY: Routledge.  
 
Cohen, D. A., Ashwood, S., Scott, M., Overton, A., Evenson, K. R., Voorhees, C. C., & McKenzie, 

T. L. (2006). Proximity to school and physical activity among middle school girls: The trial of 
activity for adolescent girls study. Journal of Physical Activity and Health, 3, S129-S138.  

 
Coleman, J. S. (1988). Social capital in the creation of human capital. American Journal of 

Sociology, 94, S95-S120.  
 
Collins, D. C. A., & Kearns, R. A. (2001). The safe journeys of an enterprising school: Negotiating 

landscapes of opportunity and risk. Health & Place, 7(4), 293-306.  
 
Cooper, A. R., Andersen, L. B., Wedderkopp, N., Page, A. S., & Froberg, K. (2005).  

Physical activity levels of children who walk, cycle, or are driven to school. American Journal 
of Preventive Medicine, 29, 179-184.  

 
Cooper, A. R., Page, A. S., Foster, L. J., & Qahwaji, D. (2003). Commuting to school: Are children 

who walk more physically active? American Journal of Preventive Medicine, 25, 273-276.  
 
Cooper, A. R., Wedderkopp, N., Wang, H., Andersen, L. B., Froberg, K., & Page, A. S. (2006). 

Active travel to school and cardiovascular fitness in Danish children and adolescents. 
Medicine and Science in Sports and Exercise, 38(10), 1724-1731.  

 
Copperman, Rachel. & Bhat, Chandra. (2007). An analysis of the determinants of children’s 

weekend physical activity participation. Transportation, 34(1), 67-87.  
 
Council of Educational Facility Planners International. (2004). Schools for successful 

communities: An element of smart growth. . ().United States Environmental Protection 
Agency.  

 
Cradock, A. L., Fields, B., Barrett, J. L., & Melly, S. (2012). Program practices and demographic 

factors associated with federal funding for the safe routes to school program in the united 
states. Health & Place, 18(1), 16-23.  

 
Cradock, A. L., Kawachi, I., Colditz, G. A., Gortmaker, S. L., & Buka, S. L. (2009). 

Neighborhood social cohesion and youth participation in physical activity in Chicago. 
Social Science & Medicine, 68(3), 427-435. 

 
Craig, S., Goldberg, J., & Dietz, W. H. (1996). Psychological correlates of physical activity among 

fifth and eighth graders. Preventive Medicine, 25(5), 506-513.  
 
Creswell, J. W. (2009). Research design: Qualitative, quantitative, and mixed methods 

approaches. Los Angeles: Sage.  
 
Cummins, R. A., (1997). Comprehensive quality of life scale: School version (grades 7-12) : 

Manual Deakin University, School of Psychology.  



 

 

97

 
Davis, A., & Jones, L. J. (1996). Children in the urban environment: An issue for the new public 

health agenda. Health & Place, 2(2), 107-113. 
 
Davison, K. K., Werder, J. L., & Lawson, C. T. (2008). Children’s active commuting to school: 

Current knowledge and future directions. Preventing Chronic Disease, 5(A), 100.  
 
Davison, K., & Lawson, C. (2006). Do attributes in the physical environment influence children's 

physical activity? A review of the literature. International Journal of Behavioral Nutrition and 
Physical Activity, 3(1), 19.  

 
D'Haese, S., De Meester, F., De Bourdeaudhuij, I., Deforche, B., & Cardon, G. (2011). Criterion 

distances and environmental correlates of active commuting to school in children. 
International Journal of Behavioral Nutrition and Physical Activity, 8(1), 88.  

 
de Leon, C., Cagney, C., Bienias, J., Barnes, L., Skarupski, K., Scherr, P., & Evans, D. (2009). 

Neighborhood social cohesion and disorder in relation to walking in community-dwelling 
older adults. Journal of Aging and Health, 21(1), 155.  

 
de Vaus, D. A. (2002). Surveys in social research Routledge.  
 
Dellinger, A. M., & Staunton, C. E. (1999). Barriers to children walking and biking to school--

united states, 1999. Morbidity & Mortality Weekly Report, 51(32), 701-704.  
 
Dentro, K., Broyles, S., Tudor-Locke, C., & Katzmarzyk, P. (2014). Proceedings from 142nd 

APHA Annual Meeting and Exposition 2014: Healthography: How where you live affects 
your health and well-being. New Orleans, LA. 

 
Dietz, W. H. (1998). Health consequences of obesity in youth: Childhood. Pediatrics, 101(3), 518.  
 
DiGuiseppi, C., Roberts, I., Li, L., & Allen, D. (1998). Determinants of car travel on daily journeys 

to school: Cross sectional survey of primary school children. British Medical Journal, 
316(7142), 1426-1428.  

 
DiGuiseppi, C., Roberts, I., Li, L., & Allen, D. (1998). Determinants of car travel on daily journeys 

to schoolcross sectional survey of primary school children. British Medical Journal, 316, 
1426.  

 
Dollman, J. F., Norton, K. F., & Norton, L. (2013). Evidence for secular trends in children's 

physical activity behavior.  
 
Dollman, J., & Lewis, N. R. (2007). Active transport to school as part of a broader habit of walking 

and cycling among south australian youth. Pediatric Exercise Science, 19(4), 436-443.  
 
Drake, K. M., Beach, M. L., Longacre, M. R., MacKenzie, T., Titus, L. J., Rundle, A. G., & Dalton, 

M. A. (2012). Influence of sports, physical education, and active commuting to school on 
adolescent weight status. Pediatrics, 130(2), 296-e304.  

 
Dumbaugh, E., & Frank, L. (2007). Traffic safety and safe routes to schools: Synthesizing the 

empirical evidence. Transportation Research Record: Journal of the Transportation 
Research Board, 2009(-1), 89-97.  

 
Duncan, M. J., Spence, J. C., & Mummery, W. K. (2005). Perceived environment and physical 

activity: A meta-analysis of selected environmental characteristics. International Journal of 
Behavioral Nutrition and Physical Activity, 2(11)  



 

 

98

 
Dunn, A. L., Marcus, B. H., Kampert, J. B., Garcia, M. E., Kohl, H. W., & Blair, S. N. (1999). 

Cardiorespiratory fitness: A randomized trial. JAMA: Journal of the American Medical 
Association, 281, 327-334.  

 
Dunton, G. F., Jamner, M. S., & Cooper, D. M. (2003). Assessing the perceived environment 

among minimally active adolescent girls: Validity and relations to physical activity. American 
Journal of Health Promotion, 18(1), 70-73.  

 
Dunton, G. F., Kaplan, J., Wolch, J., Jerrett, M., & Reynolds, K. D. (2009). Physical environmental 

correlates of childhood obesity: A systematic review. Obesity Reviews, 10(4), 393-402.  
 
Dutta-Bergman, M. (2005). Theory and practice in health communication campaigns: A critical 

interrogation. Health Communication, 18(2), 103-122.  
 
Dzewaltowski, D. A., Noble, J. M., & Shaw, J. M. (1990). Physical activity participation: Social 

cognitive theory versus the theories of reasons action and planned behavior.  
Journal of Sport & Exercise Psychology, 12(4), 388-405.  

 
Echeverría, S., Diez-Roux, A. V., Shea, S., Borrell, L. N., & Jackson, S. (2008). Associations of 

neighborhood problems and neighborhood social cohesion with mental health and health 
behaviors: The multi-ethnic study of atherosclerosis. Health & Place, 14(4), 853-865. 

 
Ehrlich-Jones, L., Lee, J., Semanik, P., Cox, C., Dunlop, D., & Chang, R. W. (2011). Relationship 

between beliefs, motivation, and worries about physical activity and physical activity 
participation in persons with rheumatoid arthritis. Arthritis Care & Research, 63(12), 1700-
1705.  

 
Eichelberger, M. R., Gotschall, C. S., Feely, H. B., Harstad, P., & Bowman, L. M. (1990). Parental 

attitudes and knowledge of child safety. A national survey. American Journal of Diseases of 
Children, 144(6), 714-720.  

 
Evenson, K. R., & Bradley, C. B. (2010). Beliefs about exercise and physical activity among 

pregnant women. Patient Education and Counseling, 79(1), 124.  
 
Evenson, K., Birnbaum, A., Bedimo-Rung, A., Sallis, J., Voorhees, C., Ring, K., & Elder, J. 

(2006). Girls' perception of physical environmental factors and transportation: Reliability and 
association with physical activity and active transport to school. International Journal of 
Behavioral Nutrition and Physical Activity, 3(1), 28.  

 
Ewing, R., Schroeer, W., & Greene, W. (2004). School location and student travel: Analysis of 

factors affecting mode choice. Transportation Research Record: Journal of the 
Transportation Research Board, (1895), 55.  

 
Ewing, R., Schroeer, W., & Greene, W. (2004). School location and student travel. Transportation 

Research Record, 1895, 55-63.  
 
Eyler, A., Baldwin, J., Carnoske, C., Nickelson, J., Troped, P., Steinman, L., & Schmid, T. (2008). 

Parental involvement in active transport to school initiatives. American Journal of Health 
Education, 39(3), 138-147.  

 
Eyler, A. A., Brownson, R. C., Doescher, M. P., Evenson, K. R., Fesperman, C. E., Litt, J. S., & 

Schmid, T. L. (2008). Policies related to active transport to and from school: A multisite case 
study. Health Education Research, 23(6), 963-975.  

 



 

 

99

Falb, M. D., Kanny, D., Powell, K. E., & Giarrusso, A. J. (2007). Estimating the proportion of 
children who can walk to school. American Journal of Preventive Medicine, 33(4), 269-275.  

 
Faulkner, G. E. J., Buliung, R. N., Flora, P. K., & Fusco, C. (2009). Active school transport, 

physical activity levels and body weight of children and youth: A systematic review. 
Preventive Medicine, 48(1), 3-8.  

 
Faulkner, G. E. J., Richichi, V., Buliung, R. N., Fusco, C., & Moola, F. (2010). What's "quickest 

and easiest?": Parental decision making about school trip mode. International Journal of 
Behavioral Nutrition and Physical Activity, 7(26).  

 
Fein, A. J., Plotnikoff, R. C., Wild, C., & Spence, J. C. (2004). Perceived environment and 

physical activity in youth. International Journal of Behavioral Medicine, 11(3), 135-142.  
 
Felton, G. M., Dowda, M., Ward, D. S., Dishman, R. K., Trost, S. G., Saunders, R., & Pate, R. R. 

(2002). Differences in physical activity between black and white girls living in rural and urban 
areas. Journal of School Health, 72(6), 250-255.  

 
Ferdinand, Alva O,JD, MPH, Sen, B., Rahurkar, S., Engler, S., & Menachemi, N. (2012). The 

relationship between built environments and physical activity: A systematic review. American 
Journal of Public Health, 102(10), E7-E13.  

 
Ferney, S. L., Marshall, A. L., Eakin, E. G., & Owen, N. (2009). Randomized trial of a 

neighborhood environment-focused physical activity website intervention. Preventive 
Medicine, 48(2), 144-150.  

 
Ferreira, I., Van Der Horst, K., Wendel-Vos, W., Kremers, S., Van Lenthe, F. J., & Brug, J. (2007). 

Environmental correlates of physical activity in youth ? a review and update. Obesity 
Reviews, 8(2), 129-154.  

 
Fesperman, C. E., Evenson, K. R., Rodríguez, D. A., & Salvesen, D. (2008). A comparative case 

study on active transport to and from school   Preventing Chronic Disease, 5(2), A40.  
 
Finkelhor, D., & Ormrod, R. (2000). Characteristics of crimes against juveniles, juvenile justice 

bulletin. US Department of Justice, Washington, DC: Office of Juvenile Justice and 
Delinquency Prevention.  

 
Fisher, K. J., Li, F., Michael, Y., & Cleveland, M. (2004). Neighborhood-level influences on 

physical activity among older adults: A multilevel analysis. Journal of Aging & Physical 
Activity, 12(1), 45-63.  

 
Flynn, M. A. T., McNeil, D. A., Maloff, B., Mutasingwa, D., Wu, M., Ford, C., & Tough, S. C. 

(2006). Reducing obesity and related chronic disease risk in children and youth: A synthesis 
of evidence with best practice recommendations. Obesity Reviews, 7, 7-66.  

 
Ford, P., Bailey, R., Coleman, D., Woolf-May, K., & Swaine, I. (2007). Activity levels, dietary 

energy intake, and body composition in children who walk to school. Pediatric Exercise 
Science, 19(4), 393-407.  

 
Forman, H., Kerr, J., Norman, G. J., Saelens, B. E., Durant, N. H., Harris, S. K., & Sallis, J. F. 

(2008). Reliability and validity of destination-specific barriers to walking and cycling for 
youth. Preventive Medicine, 46(4), 311-316.  

 



 

 

100 

Foster, S., & Giles-Corti, B. (2008). The built environment, neighborhood crime and constrained 
physical activity: An exploration of inconsistent findings. Preventive Medicine, 47(3), 241-
251. 

 
Frank, L., Kerr, J., Chapman, J., & Sallis, J. (2007). Urban form relationships with walk trip 

frequency and distance among youth. American Journal of Health Promotion, 21, 305-311.  
 
Franks, P. W., Hanson, R. L., Knowler, W. C., Sievers, M. L., Bennett, P. H., & Looker, H. C. 

(2010). Childhood obesity, other cardiovascular risk factors, and premature death. New 
England Journal of Medicine, 362(6), 485-493.  

 
Fulton, J., Shisler, J., Yore, M., & Caspersen, C. (2005). Active transportation to school: Findings 

from a national survey. Research Quarterly for Exercise & Sport, 76(3), 352-357.  
 
Gallimore, J. M., Brown, B. B., & Werner, C. M. (2011). Walking routes to school in new urban 

and suburban neighborhoods: An environmental walkability analysis of blocks and routes. 
Journal of Environmental Psychology, 31(2), 184-191.  

 
Garson, G. D. (2014). Logistic regression: Binomial and multinomial. Asheboro, NC: Statistical 

Associates Publishers.  
 
Gay, J., Saunders, R., & Dowda, M. (2011). The relationship of physical activity and the built 

environment within the context of self-determination theory. Annals of Behavioral Medicine, 
42(2), 188-196.  

 
Gielen, A., DeFrancesco, S., Bishai, D., Mahoney, P., Ho, S., & Guyer, B. (2004). Child 

pedestrians: The role of parental beliefs and practices in promoting safe walking in urban 
neighborhoods. Journal of Urban Health, 81(4), 545.  

 
Giles-Corti, B., Timperio, A., Bull, F., & Pikora, T. (2005). Understanding physical activity 

environmental correlates: Increased specificity for ecological models. Exercise and Sport 
Science Reviews, 33(4), 175-1181.  

 
Giles-Corti, B., Kelty, S. F., Zubrick, S. R., & Villanueva, K. P. (2009). Encouraging walking for 

transport and physical activity in children and adolescents how important is the built 
environment? Sports Medicine, 39(12), 995-1009.  

 
Giles-Corti, B., & Donovan, R. J. (2002). The relative influence of individual, social and physical 

environment determinants of physical activity. Social Science & Medicine, 54(12), 1793-
1812.  

 
Glanz, K., & Mullis, R. M. (1988). Environmental interventions to promote healthy eating: A review 

of models, programs, and evidence. Health Education & Behavior, 15(4), 395-415.  
 
Glanz, K., Rimer, B. K., & Viswanath, K. (2008). Health behavior and health education :Theory, 

research, and practice (4th ed.). San Francisco, CA: Jossey-Bass.  
 
Gomez, J. E., Johnson, B. A., Selva, M., & Sallis, J. F. (2004). Violent crime and outdoor physical 

activity among inner-city youth. Preventive Medicine, 39(5), 876-881.  
 
Gordon-Larsen, P., Nelson, M. C., & Beam, K. (2005). Associations among active transportation, 

physical activity, and weight status in young adults. Obesity Research, 13(5), 868-875.  
 
Gordon-Larsen, P., McMurray, R. G., & Popkin, B. M. (2000). Determinants of adolescent 

physical activity and inactivity patterns. Pediatrics, 105(6), E83.  



 

 

101 

 
Granovetter, M. S. (1995). Getting a job: A study of contacts and careers (2nd ed.). Chicago: 

University of Chicago Press. 
 
Gravetter, F. J., & Wallnau, L. B. (2009). Statistics for the behavioral sciences. (8th ed.). Belmont, 

CA: Wadsworth.  
 
Greenland S., Schwartzbaum, J.A., Finkle, W.D. (2000). Problems due to small samples and 

sparse data in conditional logistic regression analysis. American Journal of Epidemiology, 
133, 531–539. 

 
Gregson, J., Foerster, S. B., Orr, R., Jones, L., Benedict, J., Clarke, B., & Zotz, K. (2001). 

System, environmental, and policy changes: Using the social-ecological model as a 
framework for evaluating nutrition education and social marketing programs with low-income 
audiences. Journal of Nutrition Education, 33, S4-S15.  

 
Greves, H. M., Lozano, P., Liu, L., Busby, K., Cole, J., & Johnston, B. (2007). Immigrant families' 

perceptions on walking to school and school breakfast: A focus group study. The 
International Journal of Behavioral Nutrition and Physical Activity, 4, 64.  

 
Ham, S. A., Macera, C. A., & Lindley, C. (2005). Trends in walking for transportation in the united 

states, 1995 and 2001. Preventing Chronic Disease: Public Health Research, Practice, and 
Policy, 2, 1-10.  

 
Hayes, A. F., & Preacher, K., J. (2014). Statistical mediation analysis with a multicategorical 

independent variable. British Journal of Mathematical and Statistical Psychology, 67, 451-
470. 

 
Hayes, A. F. (2009). Beyond baron and kenny: Statistical mediation analysis in the new 

millennium. Communication Monographs, 76(4), 408-420. 
 
Hean, S., Cowley, S., Forbes, A., Griffiths, P., & Maben, J. (2003). The M–C–M′ cycle and social 

capital. Social Science & Medicine, 56(5), 1061-1072. 
 
Heaney, C., & Israel, B. (2008). Social networks and social support. In K. Glanz, F. Lewis & B. 

Rimer (Eds.), Health behavior and health education (4th ed., pp. 192). San Francisco, CA: 
Jossey-Bass Publishers.  

 
Hedley AA, Ogden CL, Johnson CL, Carroll MD, Curtin LR, Flegal,K.M. (2004). Prevalence of 

overweight and obesity among us children, adolescents, and adults, 1999-2002. JAMA: The 
Journal of the American Medical Association, 291(23), 2847-2850.  

 
Heelan, K. A., Abbey, B. M., Donnelly, J. E., Mayo, M. S., & Welk, G. J. (2009). Evaluation of a 

walking school bus for promoting physical activity in youth. Journal of Physical Activity & 
Health, 6(5), 560. 

 
Heelan, K. A., Donnelly, J. E., Jacobsen, D. J., Mayo, M. S., Washburn, R., & Greene, L. (2005). 

Active commuting to and from school and BMI in elementary school children - preliminary 
data. Child: Care, Health and Development, 31(3), 341-349.  

 
Heelan, K. A. & McFarland, S. P. (2006). Walking school bus approach to increase daily physical 

activity and attenuate BMI in grade school children. Medicine and Science in Sports and 
Exercise, 38, S463.  

 



 

 

102 

Hillman, M., Adams, J., & Whitelegg, J. (1990). One false move ... :A study of children's 
independent mobility. London: Psi.  

 
Hills, A. P., Andersen, L. B., & Byrne, N. M. (2011). Physical activity and obesity in children. 

British Journal of Sports Medicine, 45(11), 866-870.  
 
Homan, M. S. (2007). Promoting community change: Making it happen in the real world (4th ed.). 

Belmont, CA: Brooks Cole.  
 
Hosking, J., Ameratunga, S., & Bullen, C. (2011). How can we best intervene in the trip to 

school? pathways from transport to health. Australian and New Zealand Journal of Public 
Health, 35(2), 108-110.  

 
Hosmer, D. W., Lemeshow, S., & Sturdivant, R. X. (2013). Wiley series in probability and 

statistics : Applied logistic regression (3rd edition). New York, NY, USA: John Wiley & Sons.  
 
Howard, S., & Johnson, B. (2000). Resilient and non-resilient behaviour in adolescents. ( No. 

183). Canberra, Australia: Australian Institute of Criminology.  
 
Hosmer, D., & Lemeshow, S. (2000). Applied logistic regression: A much-cited treatment utilized 

in SPSS routines.  (2nd ed. ed.). NY: Wiley & Sons.  
 
Hox, J. J. (2010). Multilevel analysis :Techniques and applications (2nd ed.). New York: 

Routledge.  
 
Hoyle, R. H. (1995). Structural equation modeling :Concepts, issues, and applications. Thousand 

Oaks, Calif.: Sage Publications.  
 
Hume, C., Salmon, J., & Ball, K. (2005). Children's perceptions of their home and neighborhood 

environments, and their association with objectively measured physical activity: A qualitative 
and quantiative study. Health Education Research, 20(1), 1-13.  

 
Hume, C., Jorna, M., Arundell, L., Saunders, J., Crawford, D., & Salmon, J. (2009). Are children’s 

perceptions of neighbourhood social environments associated with their walking and 
physical activity? Journal of Science and Medicine in Sport, 12(6), 637-641.  

 
Humpel, N., Owen, N., & Leslie, E. (2002). Environmental factors associated with adults' 

participation in physical activity: A review. American Journal of Preventive Medicine, 22(3), 
188-199.  

 
Iannotti, R.J. & Wang, J. (2013). Trends in Physical Activity, Sedentary Behavior, Diet, and BMI 

Among US Adolescents, 2001–2009. Pediatrics,132(4), 606-614. 
 
Institute of Medicine. (2013). Educating the student body: Taking physical activity and physical 

education to school. Washington, DC: The National Academies Press.  
 
Institute of Medicine Staff. (2001). Health and behavior: The interplay of biological, behavioral, 

and societal influences. Washington, DC, USA: National Academies Press.  
 
Jago, R., Baranowski, T., Zakeri, I., & Harris, M. (2005). Observed environmental features and 

the physical activity of adolescent males. American Journal of Preventive Medicine, 29(2), 
98-104.  

 
Joe, L., Carlson, J. A., & Sallis, J. F. (2008). Active where? individual item reliability statistics 

parent/child survey. Unpublished manuscript.  



 

 

103 

 
Johnston, C. A., & Moreno, J. P. (2012). Active commuting to school. American Journal of 

Lifestyle Medicine, 6(4), 303-305.  
 
Johnston, B. D., Mendoza, J., Rafton, S., Gonzalez-Walker, D., & Levinger, D. (2006). Promoting 

physical activity and reducing child pedestrian risk: Early evaluation of a walking school bus 
program in central seattle. The Journal of Trauma: Injury, Infection, and Critical Care, 60(6), 
1388-1389. 

 
Kawachi, I., & Berkman, L. F. (2003). Neighborhoods and health. New York: Oxford University 

Press.  
 
Kawachi, I., Kim, D., Subramanian, S. V. (2008). Social capital and health. New York: Springer.  
 
Kelly R. Evenson, Sara L. Huston, Bradley J. McMillen, Philip Bors, & Dianne S. Ward. (2003). 

Statewide prevalence and correlates of walking and bicycling to school. Archives of 
Pediatrics & Adolescent Medicine, 157(9), 887-892.  

 
Kerr, J., Rosenberg, D., Sallis, J. F., Saelens, B., Frank, L., & Conway, T. (2006). Active 

commuting to school: Associations with environment and parental concerns. Medicine and 
Science in Sports and Exercise, 38, 787.  

 
King, D. (2008). Neighborhood and individual factors in activity in older adults: Results from the 

neighborhood and senior health study. Journal of Aging & Physical Activity, 16(2), 144-170.  
 
Kitamura, R., Mokhtarian, P. L., & Laidet, L. (1997). A micro-analysis of land use and travel in five 

neighborhoods in the san francisco bay area. Transportation, 24(2), 125-158.  
 
Kjartan, S. (2004). Cost–benefit analyses of walking and cycling track networks taking into 

account insecurity, health effects and external costs of motorized traffic. Transportation 
Research Part A: Policy and Practice, 38, 593-606.  

 
Kohl III, H. W., & Hobbs, K. E. (1998). Development of physical activity behaviors among 

children.. Pediatrics, 101(3), 549.  
 
Kolasa, J., & Pickett, S. (2005). Changing academic perspectives of ecology: A view from within. 

In M. J. Mappin, & E. A. Johnson (Eds.), Environmental education and advocacy. (pp. 50-
71). Cambridge: Cambridge University Press.  

 
Koplan JP, D. W. (1999). Caloric imbalance and public health policy. JAMA: The Journal of the 

American Medical Association, 282(16), 1579-1581.  
 
Koplan, J. P., Liverman, C. T., & Kraak, V. I. (2005). Preventing childhood obesity: Health in the 

balance: Executive summary. Journal of the American Dietetic Association, 105(1), 131-138.  
 
Kraus, W. E., Bittner, V., Appel, L., Blair, S. N., Church, T., Després, J., & Whitsel, L. (2015). The 

national physical activity plan: A call to action from the American heart association: A 
science advisory from the American heart association. Circulation. 

 
Krizek, K. J., Birnbaum, A. S., & Levinson, D. M. (2004). A schematic for focusing on youth in 

investigations of community design and physical activity. American Journal of Health 
Promotion, 19(1), 33-38.  

 
Kunitz, S. J. (2004). Social capital and health. British Medical Bulletin, 69(1), 61-73.  
 



 

 

104 

Larouche, R., Saunders, T. J., Faulkner, G. E. J., Colley, R., Tremblay, M., & Healthy Active 
Living and Obesity Research Group, Children’s Hospital of Eastern Ontario, Ottawa,Ontario, 
Canada. (2014). Associations between active school transport and physical activity, body 
composition, and cardiovascular fitness: A systematic review of 68 studies. Journal of 
Physical Activity & Health, 11(1), 206-227. 

 
Lee, S. M., & Tudor-Locke, C. (2005). Active versus passive commuting to school: What children 

say. American Journal of Health Studies, 20(3), 212-218.  
 
Lee, C., & Moudon, A. V. (2004). Physical activity and environment research in the health field: 

Implications for urban and transportation planning, practice and research. Journal of 
Planning Literature, 19(2), 147-181.  

 
Leonard, M. (2005). Children, childhood and social capital: Exploring the links. Sociology, 39(4), 

605-622.  
 
Levi, J., Segal, L., St. Laurent, R., Lang, A., & Rayburn, J. (2012). F as in fat: How obesity 

threatens America's future 2012. (). Washington DC: Robert Wood Johnson Foundation.  
 
Leyden, K. M. (2003). Social capital and the built environment: The importance of walkable 

neighborhoods. American Journal of Public Health, 93(9), 1546-1551.  
 
Lin, N. (2001). Building a network theory of social capital. In N. Lin, K. Cook & R. S. Burt (Eds.), 

Social capital: Theory and research (pp. 3-29). New York: Aldine de Gruyter.  
 
Lindström, M., Hanson, B. S., & Östergren, P. (2001). Socioeconomic differences in leisure-time 

physical activity: The role of social participation and social capital in shaping health related 
behaviour. Social Science & Medicine, 52(3), 441-451. 

 
Lochner, K., Kawachi, I., & Kennedy, B. P. (1999). Social capital: A guide to its measurement. 

Health & Place, 5(4), 259-270. 
 
Lubans, D. R., Boreham, C. A., Kelly, P., & Foster, C. E. (2011). The relationship between active 

travel to school and health-related fitness in children and adolescents: A systematic review. 
International Journal of Behavioral Nutrition and Physical Activity, 8(5). 

 
Lumeng, J.C., Appugliese, D., Cabral, H.J., Bradley, R.H., & Zuckerman, B.. (2006). 

Neighborhood safety and overweight status in children. Archives of Pediatrics & Adolescent 
Medicine, 160(1), 25-31.  

 
Mackett, R. L. (2002). Increasing car dependency of children: Should we be worried? 

Proceedings of the Institution of Civil Engineers: Municipal Engineer, 151(1), 29-38. 
 
Mackett, R. L., Lucas, L., Paskins, J., & Turbin, J. (2005). The therapeutic value of children's 

everyday travel. Transportation Research Part A: Policy and Practice, 39(2), 205-219.  
 
Macpherson, A. K. (1997). Children's exposure to traffic and pedestrian injuries. (M.Sc., McGill 

University (Canada). ProQuest Dissertations and Theses.  
 
Maddison, R., Vander Hoorn, S., Jiang, Y., Mhurchu, C., Exeter, D., Dorey, E., & Turley, M. 

(2009). The environment and physical activity: The influence of psychosocial, perceived and 
built environmental factors. International Journal of Behavioral Nutrition and Physical 
Activity, 6(19). 

 



 

 

105 

Marcus, B. H., Forsyth, L. H., Stone, E. J., Dubbert, P. M., McKenzie, T. L., Dunn, A. L., & Blair, 
S. N. (2000). Physical activity behavior change: Issues in adoption and maintenance. Health 
Psychology, 19(1, Suppl), 32-41.  

 
Marten, N., & Olds, T. (2004). Physical activity: Patterns of active transport in 11?12 year old 

australian children. Australian and New Zealand Journal of Public Health, 28(2), 167-172.  
 
Martin, S., & Carlson, S. (2005). Barriers to children walking to or from school -- united states, 

2004. MMWR: Morbidity & Mortality Weekly Report, 54(38), 949-952.  
 
Martin, J. J., Kulinna, P. H., McCaughtry, N., Cothran, D., Dake, J., & Fahoome, G. (2005). The 

theory of planned behavior: Predicting physical activity and cardiorespiratory fitness in 
african american children. Journal of Sport & Exercise Psychology, 27(4), 456.  

 
Martin, S. L., Lee, S. M., & Lowry, R. (2007). National prevalence and correlates of walking and 

bicycling to school. American Journal of Preventive Medicine, 33(2), 98-105.  
 
Mason, C. H., & Perreault, W. D. (1991). Collinearity, power, and interpretation of multiple 

regression analysis. Journal of Marketing Research, 28(3), 226-280.  
 
McAlister, A.L., Perry, C.L., & Parcel, G.S. (2008). How individuals, environments, and health 

behaviors interact: Social Cognitive Theory. In Glanz, K., Rimer, B. K., & Viswanath, K. (4th 
ed.), Health Behavior and Health Education (p. 176). San Francisco, CA: Jossey-Bass. 

 
McDonald, N. C., Brown, A. L., Marchetti, L. M., & Pedroso, M. S. (2011). U.S. school travel, 

2009: An assessment of trends. American Journal of Preventive Medicine, 41(2), 146-151.  
 
McDonald, N. C., Dwelley, A. E., Combs, T. S., Evenson, K. R., & Winters, R. H. (2011). 

Reliability and validity of the safe routes to school parent and student surveys. International 
Journal of Behavioral Nutrition and Physical Activity, 8(56).  

 
McDonald, N. C., Deakin, E., & Aalborg, A. E. (2010). Influence of the social environment on 

children's school travel. Preventive Medicine, 50, Supplement(0), S65-S68.  
 
McDonald, N. C., & Aalborg, A. K. (2009). Why parents drive children to school: Implications for 

safe routes to school programs. American Planning Association.Journal of the American 
Planning Association, 75(3), 331-342.  

 
McDonald, N. (2008). Children's mode choice for the school trip: The role of distance and school 

location in walking to school. Transportation, 35(1), 23-35.  
 
McDonald, N. C. (2007). Active transportation to school: Trends among U.S. schoolchildren, 

1969–2001. American Journal of Preventive Medicine, 32(6), 509-516.  
 
McDonald, N. C. (2005). Children’s travel: Patterns and influences  (Doctor of Philosophy).  
 
McKee, R., Mutrie, N., Crawford, F., & Green, B. (2001). Promoting walking to school: Results of 

a quasi-experimental trial. Journal of Epidemiology Community Health, 61(9), 818-823.  
 
McLeroy, K., Tones, K., Steckler, A. B., Goodman, R. M., & Burdine, J. N. (1992). Health-

education research - theory and practice - future-directions. Health Education Research, 
7(1), 1-8.  

 
McLeroy, K. R., Bibeau, D., Steckler, A., & Glanz, K. (1988). An ecological perspective on health 

promotion programs. Health Education & Behavior, 15(4), 351-377.  



 

 

106 

 
McMillan, T. E. (2005). Urban form and a child's trip to school: The current literature and a 

framework for future research. Journal of Planning Literature, 19(4), 440-456.  
 
McMillan, T. E. (2007). The relative influence of urban form on a child’s travel mode to school. 

Transportation Research Part A: Policy and Practice, 41(1), 69-79.  
 
McMillan, T. E. (2003). Walking and urban form: Modeling and testing parental decisions about 

children's travel. (Ph.D., University of California, Irvine). ProQuest Dissertations and Theses, 
(prod.academic_MSTAR_305346783).  

 
Mendoza, J. A., Watson, K., Baranowski, T., Nicklas, T. A., Uscanga, D. K., & Hanfling, M. J. 

(2011). The walking school bus and children's physical activity: A pilot cluster randomized 
controlled trial. Pediatrics, 128(3), e537-e544.  

 
Merom, D., Tudor- Locke, C., Bauman, A., & Rissel, C. (2006). Active commuting to school 

among NSW primary school children: Implications for public health. Health & Place, 12(4), 
678-687. 

 
Metcalf, B., Voss, L., Alison, J., Perkins, J., & Wilkin, T. (2004). Physical activity cost of the school 

run: Impact on schoolchildren of being driven to school (earlybird 22) . British Medical 
Journal, 329(7470), 832-833.  

 
Miller, N. E., & Dollard, J. (1941). Social learning and imitation. New Haven: Pub. for the Institute 

of human relations by Yale University press.  
 
Minkler, M. (1989). Health education, health promotion and the open society: An historical 

perspective. Health Education & Behavior, 16(1), 17-30.  
 
Mitra, R., Buliung, R. N., & Roorda, M. J. (2010). The built environment and school travel mode 

choice in toronto, canada. Transportation Research Record: Journal of the Transportation 
Research Board, (2156), 2150.  

 
Molnar, B. E., Gortmaker, S. L., Bull, F. C., & Buka, S. L. (2004). Unsafe to play? neighborhood 

disorder and lack of safety predict reduced physical activity among urban children and 
adolescents. American Journal of Health Promotion, 18(5), 378-386.  

 
Moritz, S., Feltz, D., Fahrbach, K., & Mack, D. (2000). The relation of self-efficacy measures to 

sport performance: A meta-analytic review. Research Quarterly for Exercise and Sport, 
71(3), 280-294.  

 
Morrow, J. R., & Freedson, P. S. (1994). Relationship between habitual physical activity and 

aerobic fitness in adolescents. Pediatric Exercise Science, 6, 315-329.  
 
Mota, J., Almeida, M., Santos, P., & Ribeiro, J. C. (2005). Perceived neighborhood environments 

and physical activity in adolescents. Preventive Medicine, IN PRESS  
 
Mota, J., Gomes, H., Almeida, M., Ribeiro, J. C., Carvalho, J., & Santos, M. P. (2007). Active 

versus passive transportation to school-differences in screen time, socio-economic position 
and perceived environmental characteristics in adolescent girls. Annals of Human Biology, 
34(3), 273-282.  

 
Motl, R. W., Dishman, R. K., Trost, S. G., Saunders, R. P., Dowda, M., Felton, G., & Pate, R. R. 

(2000). Factorial validity and invariance of questionnaires measuring social-cognitive 



 

 

107 

determinants of physical activity among adolescent girls. Preventive Medicine, 31(5), 584-
594.  

 
Motl, R. W., Dishman, R. K., Ward, D. S., Saunders, R. P., Dowda, M., Felton, G., & Pate, R. R. 

(2005). Perceived physical environment and physical activity across one year among 
adolescent girls: Self-efficacy as a possible mediator? Journal of Adolescent Health, 37(5), 
403-408.  

 
Moudon, A. V. (2009). Safe routes to school (SRTS) statewide mobility assessment study 

literature review. (). Seattle, WA: University of Washington.  
 
Murtagh, S., Rowe, D. A., Elliott, M. A., McMinn, D., & Nelson, N. M. (2012). Predicting active 

school travel: The role of planned behavior and habit strength   International Journal of 
Behavioral Nutrition and Physical Activity, 9, 65.  

 
Nader, P. R., Bradley, R. H., Houts, R. M., McRitchie, S. L., O’Brien, M. (2008). Moderate-to-

vigorous physical activity from ages 9 to 15 years. Jama, 300(3), 295-305.  
 
Nagelkerke, N. J. D. (1991). A note on a general definition of the coefficient of determination. 

Biometrika, 78(3), 691-692.  
 
Napier, M. A., Brown, B. B., Werner, C. M., & Gallimore, J. (2011). Walking to school: Community 

design and child and parent barriers. Journal of Environmental Psychology, 31(1), 45-51.  
 
Nasar, J. (2015). Creating places that promote physical activity: Perceiving is believing. San 

Diego, CA: Active Living Research.  
 
National Highway Traffic Safe Administration.National center for safe routes to school: "at what 

age can children walk to school by themselves?". Retrieved July, 12, 2013, from 
http://www.saferoutesinfo.org/program-tools/what-age-can-children-walk-school-themselves.  

 
Nelson, N. M., Foley, E., Donald, ,J., O'Gorman, D. J., Moyna, N. M., & Woods, C. B. (2008). 

Active commuting to school: How far is too far? The International Journal of Behavioral 
Nutrition and Physical Activity, 5(1). 

 
New Zealand Public Health Advisory Committee (2003). Impacts of transport on health. Public 

Health Advisory Committee: Wellington (New Zealand).  
 
Norman, G. J., Nutter, S. K., Ryan, S., Sallis, J. F., Calfras, K. J., & Patrick, K. (2006). Community 

design and access to recreational facilities as correlates of adolescent physical activity and 
body-mass index. Journal of Physical Activity and Health, 3, S118-S128.  

 
Office of the President, US Department of Health and Human Services, US Department of 

Agriculture, US Department of Education & US Department of the Interior.Let's move web 
site. Retrieved May 20, 2012, from http://www.letsmove.gov/.  

 
Ogden CL, Carroll MD, Curtin LR, Lamb MM,Flegal KM. (2010). Prevalence of high body mass 

index in us children and adolescents, 2007-2008. JAMA: The Journal of the American 
Medical Association, 303(3), 242-249.  

 
Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. (2006). Prevalence of 

overweight and obesity in the united states, 1999-2004. JAMA: The Journal of the American 
Medical Association, 295(13), 1549-1555.  

 



 

 

108 

Ogden, C. L., Carroll, M. D., Kit, B. K., & Flegal, K. M. (2014). Prevalence of childhood and adult 
obesity in the United States, 2011-2012. JAMA: Journal of the American Medical 
Association, 311(8), 806-814.  

 
Ogden CL, Flegal KM, Carroll MD, Johnson,C.L. (2002). Prevalence and trends in overweight 

among us children and adolescents, 1999-2000. Jama, 288(14), 1728-1732.  
 
Østergaard, L., Grøntved, A., Børrestad L, A. B., Froberg, K., Gravesen, M., & Andersen, L. B. 

(2012). Cycling to school is associated with lower BMI and lower odds of being overweight 
or obese in a large population-based study of Danish adolescents. Journal of Physical 
Activity & Health, 9(5), 617. 

 
Owen, N., Humpel, N., Leslie, E., Bauman, A., & Sallis, J. F. (2004). Understanding 

environmental influences on walking; review and research agenda. American Journal of 
Preventive Medicine, 27(1), 67-76.  

 
Pabayo, R., Gauvin, L., & Barnett, T. A. (2011). Longitudinal changes in active transportation to 

school in canadian youth aged 6 through 16 years. Pediatrics, 128(2), e404. 
 
Panter, J. R., Jones, A. P., & van Sluijs, E. M. (2008). Environmental determinants of active travel 

in youth: A review and framework for future research. International Journal of Behavioral 
Nutrition and Physical Activity, 5(34).  

 
Parker, B., Schlossberg, M., Phillips, P., & Johnson, B. (2005). How do they get there? A spatial 

analysis of a 'sprawl school' in oregon. Planning Practice & Research, 20(2), 147-162. 
 
Pate, R. R., Pratt, M., Blair, S. N., Haskell, W. L., Macera, C. A., Bouchard, C., & Wilmore, J. H. 

(1995). Physical activity and public health: A recommendation from the centers for disease 
control and prevention and the American college of sports medicine. JAMA: Journal of the 
American Medical Association, 273, 402-407.  

 
Pickett, S. T. A., & Cadenasso, M. L. (2002). The ecosystem as a multidimensional concept: 

Meaning, model, and metaphor. Ecosystems, 5(1), 1-10.  
 
Pickett, S. T., A., Buckley, G. L., Kaushal, S. S., & Williams, Y. (2011). Social-ecological science 

in the humane metropolis. Urban Ecosystems, 14(3), 319-339.  
 
Pizarro, A. N., Ribeiro, J. C., Marques, E. A., Mota, J., & Santos, M. P. (2013). Is walking to 

school associated with improved metabolic health?. International Journal of Behavioral 
Nutrition and Physical Activity, 10(12). 

 
Pont, K., Ziviani, J., Wadley, D., Bennett, S., & Abbott, R. (2009). Environmental correlates of 

children's active transportation: A systematic literature review. Health & Place, 15(3), 849-
862.  

 
Prezza, M., Pilloni, S., Morabito, C., Sersante, C., Alparone, F. R., & Giuliani, M. V. (2001). The 

influence of psychosocial and environmental factors on children's independent mobility and 
relationship to peer frequentation. Journal of Community and Applied Social Psychology, 11, 
435-450.  

 
Priebe, C. S., & Spink, K. S. (2011). When in rome: Descriptive norms and physical activity. 

Psychology of Sport and Exercise, 12(2), 93-98. 
 
Prochaska, J., Redding, C., & Evers, K. (2008). The transtheoretical model and stages of change. 

Health behavior and health education (4th ed., pp. 105). San Francisco: Jossey-Bass.  



 

 

109 

 
Prochaska, J., Rodgers, M., & Sallis, J. (2002). Association of parent and peer support with 

adolescent physical activity. Research Quarterly for Exercise and Sport, 72, 206.  
 
Prochaska, J. J., Sallis, J. F., & Long, B. (2001). A physical activity screening measure for use 

with adolescents in primary care. Archives of Pediatrics & Adolescent Medicine, 155(5), 554-
559.  

 
Prochaska, J., & DiClemente, C. (1983).  

Stages and processes of self-change in smoking: Toward an integrative model of 
change. Journal of Consulting and Clinical Psychology, 5, 390-395.  

 
Putnam, R. D. (2001). Bowling alone: The collapse and revival of American community (1st 

Touchstone ed. ed.) New York: Simon & Schuster.  
 
Rhodes, R. E., Brown, S. G., & McIntyre, C. A. (2006). Integrating the perceived neighborhood 

environment and the theory of planned behavior when predicting walking in a canadian adult 
sample. American Journal of Health Promotion, 21(2), 110-118.  

 
Richichi, V. A. (2009). What's "quickest and easiest?" parental perspectives of the trip to and from 

school. (M.Sc., University of Toronto (Canada)). ProQuest Dissertations and Theses.  
 
Roberts, I., Carlin, J., & Bennett, C. (1997). An international study of the exposure of children to 

traffiic. Injury Prevention, 3, 89-93.  
 
Rodriguez, A., & Vogt, C. A. (2009). Demographic, environmental, access, and attitude factors 

that influence walking to school by elementary school-aged children. Journal of School 
Health, 79(6), 255-261.  

 
Rosenberg, D. E., Sallis, J. F., Conway, T. L., Cain, K. L., & McKenzie, T. L. (2006).  

Active transportation to school over 2 years in relation to weight status and physical activity. 
Obesity, 14(10), 1771-1776.  

 
Saelens, B. E., Sallis, J. F., & Frank, L. D. (2003). Environmental correlates of walking and 

cycling: Findings from the transportation, urban design, and planning literatures. Annals of 
Behavioral Medicine, 25(2), 80-91.  

 
Saelens, B. E., Sallis, J. F., & Frank, L. D. (2003). Environmental correlates of walking and 

cycling: Findings from the transportation, urban design, and planning literatures. Annals of 
Behavioral Medicine, 25(2), 80-91.  

 
Safe Routes to School National Partnership. (2007).  

Safe routes to school: 2007 state of the states report. Safe Routes to School National 
Partnership.  

 
Sallis, J., Spoon, C., Cavill, N., Engelberg, J., Gebel, K., Parker, M., Thornton, C., Lou, D., 

Wilson, A., Cutter, C., & Ding, D. (2015). Co-benefits of designing communities for active 
living: An exploration of literature. International Journal of Behavioral Nutrition and Physical 
Activity, 12(1), 30.  

 
Sallis, J. F. (2009). Measuring physical activity environments: A brief history. American Journal of 

Preventive Medicine, 36(4, Supplement), S86-S92.  
 



 

 

110 

Sallis, J., Buono, M. J., Roby, J. J., Carlson, D., & Nelson, J. A. (1990). The caltrac accelerometer 
as a physical activity monitor for school-age children. Medicine and Science in Sports and 
Exercise, 22(5), 698-703.  

 
Sallis, J., Prochaska, J. J., & Taylor, W. C. (2000). A review of correlates of physical activity of 

children and adolescents. Medicine and Science in Sports and Exercise, 32(2), 963-975.  
 
Sallis, J. F., Alcaraz, J. E., McKenzie, T. L., & Hovell, M. F. (1999). Predictors of change in 

children's physical activity over 20 months. variations by gender and level of adiposity. 
American Journal of Preventive Medicine, 16(3), 222-229.  

 
Sallis, J. F., Bauman, A., & Pratt, M. (1998). Environmental and policy interventions to promote 

physical activity. American Journal of Preventive Medicine, 15(4), 379-397.  
 
Sallis, J. F., Conway, T. L., Prochaska, J. J., McKenzie, T. L., Marshall, M. S., & Brown, M. 

(2001). The association of school environments with youth physical activity. American 
Journal of Public Health, 91(4), 618-620.  

 
Sallis, J. F., Nader, P. R., Broyles, S. L., Berry, C. C., Elder, J. P., McKenzie, T. L., & Nelson, J. 

A. (1993). Correlates of physical activity at home in mexican-american and anglo-american 
preschool children. Health Psychology, 12(5), 390-398.  

 
Sallis, J. F., & Owen, N. (1999). Physical activity and behavioral medicine. Behavioral Medicine 

and Health Psychology, 3.  
 
Sallis, J. F., Taylor, W. C., Dowda, M., Freedson, P. S., & Pate, R. R. (2002). Correlates of 

vigorous physical activity for children in grades 1 through 12: Comparing parent-reported 
and objectively measured physical activity. Pediatric Exercise Science, 14, 30-44.  

 
Sallis, J. (2006). An ecological approach to creating active living communities. Annual Review of 

Public Health, 27, 297.  
 
Sallis, J., Bauman, A., & Pratt, M. (1998). Environmental and policy interventions to promote 

physical activity. American Journal of Preventive Medicine, 15(4), 379-397.  
 
Salmon, J., Salmon, L., Crawford, D. A., Hume, C., & Timperio, A. (2007). Associations among 

individual, social, and environmental barriers and children's walking or cycling to school. 
American Journal of Health Promotion, 22(2), 107-113.  

 
Sandercock, G., Angus, C., & Barton, J. (2010). Physical activity levels of children living in 

different built environments. Preventive Medicine, 50(4), 193-198.  
 
Schlossberg, M., Greene, J., Page Paulsen Phillips, Johnson, B., & Parker, B. (2006). School 

trips: Effects of urban form and distance on travel mode. Journal of the American Planning 
Association, 72(3), 337-346.  

 
Schofield, G., Schofield, L., & Mummery, K. (2005). Active transportation. Youth Studies 

Australia, 24(1), 43-47.  
 
Schreiber, J. B., Nora, A., Stage, F. K., Barlow, E. A., & King, J. (2006). Reporting structural 

equation modeling and confirmatory factor analysis results: A review. The Journal of 
Educational Research, 99(6), 323-327,330-337,384.  

 



 

 

111 

Sedlak, A. J., Finkelhor, D., Hammer, H., & Schultz, D. J. (2002). National incidence studies of 
missing, abducted, runaway, and thrownaway children. Office of Juvenile Justice and 
Delinquency Programs.: U.S. Department of Justice.  

 
Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and quasi-experimental 

designs for generalized causal inference. New York, NY: Houghton Mifflin Company.  
 
Sirard, J. R., Riner, W. F., McIver, K. L., & Pate, R. R. (2005). Physical activity and active 

commuting to elementary school. Medicine and Science in Sports and Exercise, 37(12), 
2062-2069.  

 
Sirard, J. R., Ainsworth, B. E., McIver, K. L., & Pate, R. P. (2005). Prevalence of active 

commuting at urban and suburban elementary schools in columbia, SC. American Journal of 
Public Health, 95, 236-237.  

 
Sirard, J. R., & Slater, M. E. (2008). Walking and bicycling to school: A review. American Journal 

of Lifestyle Medicine, 2(5), 372-396.  
 
Sjolie, A. N., & Thuen, F. (2002). School journeys and leisure activities in rural and urban 

adolescents in Norway. Health Promotion International, 17(1), 21-30.  
 
Smith, T. W., Marsden, P., Hout, M., & Kim, J. (2014). General social surveys, 1972-2014 . 

Chicago: NORC at the University of Chicago. 
 
Spence, J. C., & Lee, R. E. (2003). Toward a comprehensive model of physical activity. 

Psychology of Sport and Exercise, 4(1), 7-24.  
 
SRTS guide 2006. (2008). National Center for Safe Routes to School.  
 
Stanley, R. M., Ridley, K., & Dollman, J. (2012). Correlates of children’s time-specific physical 

activity: A review of the literature. International Journal of Behavioral Nutrition and Physical 
Activity, 9(50).  

 
Staunton, C. E., Hubsmith, D., & Kallins, D. (2003). Promoting safe walking and biking to school: 

The marin county success story. American Journal of Public Health, 93(9), 1431-1434.  
 
Stewart, O. (2011). Findings from research on active transportation to school and implications for 

safe routes to school programs. Journal of Planning Literature, 26(2), 127-150.  
 
Stokols, D. (1996). Translating social ecological theory into guidelines for community health 

promotion. American Journal of Health Promotion, 10(4), 282.  
 
Stratton, G., & Mullan, E. (2005). The effect of multicolor playground markings on children's 

physical activity level during recess. Preventive Medicine, IN PRESS. 
 
Stucky-Ropp, R., & DiLorenzo, T. M. (1993). Determinants of exercise in children. Preventive 

Medicine, 22, 880-889.  
 
Sturm, R. (2005). Childhood obesity - what we can learn from existing data on societal trends, 

part 2. Preventing Chronic Disease, 2(2). 
 
Su, J. G., Jerrett, M., McConnell, R., Berhane, K., Dunton, G., Shankardass, K., . . . Wolch, J. 

(2013). Factors influencing whether children walk to school. Health & Place, 22(0), 153-161.  
 



 

 

112 

Tappe, M. K., Duda, J. L., & Ehrnwald, P. M. (1989). Perceived barriers to exercise among 
adolescents. Journal of School Health, 59(4), 153-155.  

 
Thomas, I. M., Sayers, S. P., Godon, J. L., & Reilly, S. R. (2009). Bike, walk, and wheel: A way of 

life in Columbia, Missouri. American Journal of Preventive Medicine, 37(6, Supplement 2), 
S322-S328.  

 
Timperio, A., Ball, K., Salmon, J., Roberts, R., Giles-Corti, B., Simmons, D., & Crawford, D. 

(2006). Personal, familial, social and environmental correlates of active commuting to 
school. American Journal of Preventive Medicine, 30(1), 45-51.  

 
Timperio, A., Crawford, D., Telford, A., & Salmon, J. (2004). Perceptions about the local 

neighborhood and walking and cycling among children. Preventive Medicine, 38(1), 39-47.  
 
Transportation, R. B. (2005). Does the built environment influence physical activity? examining 

the evidence.  
 
Tranter, P., & Pawson, E. (2001). Children's access to local environments: A case-study of 

christchurch, new zealand. Local Environment, 6(1), 27-48.  
 
Troiano, R., P., Berrigan, D., Dodd, K. W., Masse, L. C., Tilert, T., & McDowell, M. (2008). 

Physical activity in the united states measured by accelerometer. Medicine and Science in 
Sports and Exercise, 40(1), 181.  

 
Trost, S. G., Kerr, L. M., Ward, D. S., & Pate, R. R. (2001). Physical activity and determinants of 

physical activity in obese and non-obese children. International Journal of Obesity and 
Related Metabolic Disorders, 25, 822-829.  

 
Trost, S. G., McIver, K. L., & Pate, R. R. (2005). Conducting accelerometer-based activity 

assessments in field-based research. Medicine and Science in Sports and Exercise, 37(11), 
S531-S543.  

 
Trost, S. G., Pate, R. R., Saunders, R., Ward, D. S., Dowda, M., & Felton, G. (1997). A 

prospective study of the determinants of physical activity in rural fifth-grade children. 
Preventive Medicine, 26(2), 257-263.  

 
Trost, S. G., Pate, R. R., Ward, D. S., Saunders, R., & Riner, W. (1999). Determinants of physical 

activity in active and low-active, sixth grade african-american youth. Journal of School 
Health, 69(1), 29-34.  

 
Trost, S. G., & Loprinzi, P. D. (2008). Exercise - promoting healthy lifestyles in children and 

adolescents. Journal of Clinical Lipidology, 2(3), 162-168.  
 
Tudor-Locke, C., Ainsworth, B. E., Adair, L. S., Du, S., & Popkin, B. M. (2003). Physical activity 

and inactivity in Chinese school-aged youth: The China health and nutrition survey. 
International Journal of Obesity and Related Metabolic Disorders: Journal of the 
International Association for the Study of Obesity, 27(9), 1093-1099.  

 
Tudor-Locke, C., Ainsworth, B. E., Adair, L. S., & Popkin, B. M. (2003). Physical activity in Filipino 

youth: The cebu longitudinal health and nutrition survey. International Journal of Obesity and 
Related Metabolic Disorders: Journal of the International Association for the Study of 
Obesity, 27(2),181-190.  

 
Tudor-Locke, C., Ainsworth, B. E., & Popkin, B. M. (2001). Active commuting to school: An 

overlooked source of childrens' physical activity? Sports Medicine, 31(5), 309-313.  



 

 

113 

 
Tudor-Locke, C., Neff, L. J., Ainsworth, B. E., Addy, C. L., & Popkin, B. M. (2002). Omission of 

active commuting to school and the prevalence of children's health-related physical activity 
levels: The Russian longitudinal monitoring study. Child: Care, Health and Development, 
28(6), 507-512.  

 
U.S. Census Bureau (2010). (http://www.census.gov/2010census/popmap/ipmtext.php?fl=04). 
 
U.S. Department of Health and Human Services. (2010). The surgeon general's vision for a 

healthy and fit nation, 2010. Rockville, MD: U.S. Department of Health and Human Services, 
Public Health Service, Office of the Surgeon General.  

 
U.S. Department of Health and Human Services. (2010). Healthy people 2020. (2nd edition). 

Washington, D.C: U.S. Government Printing Office.  
 
U.S. Department of Transportation. (2004). 2001 NHTS user's guide. Washington, D.C.: U.S. 

Department of Transportation.  
 
US Department of Health and Human Services, & Office of Disease Prevention and Health 

Promotion. (2008). 2008 physical activity guidelines for Americans. Washington: US 
Department of Health and Human Services.  

 
US Department of Health and Human Services. (2010). Healthy people 2020.  
 
Valentine, G. (1997). "Oh yes I can." "oh no you can't": Children and parents' understandings of 

kids' competence to negotiate public space safely. Antipode, 29(1), 65.  
 
van der Horst, K. (2007). A systematic review of environmental correlates of obesity-related 

dietary behaviors in youth. Health Education Research, 22(2), 203-226.  
 
van Sluijs, E. M. F., Fearne, V. A., Mattocks, C., Riddoch, C., Griffin, S. J., & Ness, A. (2009). The 

contribution of active travel to children's physical activity levels: Cross-sectional results from 
the ALSPAC study. Preventive Medicine, 48(6), 519-524.  

 
Vanno, P. (2010). Foundation for community association research tracking poll. Zogby 

International.  
 
Weden, M. M., Carpiano, R. M., & Robert, S. A. (2008). Subjective and objective neighborhood 

characteristics and adult health. Social Science & Medicine, 66(6), 1256-1270. 
 
Welk, G. (2002). Physical activity assessments for health-related research. Champaign, IL: 

Human Kinetics.  
 
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(6), 612-618.  

 
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(6), 612-618.  

 
Wendel-Vos, G. C., Schuit, A. J., De Niet, H. C., Boshuizen, W. H., Saris, W. H. M., & Kromhout, 

D. (2004). Factors of the physical environment associated with walking and bicycling. 
Medicine and Science in Sports and Exercise, 36(4), 725-730.  

 



 

 

114 

White House Task Force. (2010). Solving the problem of childhood obesity within a generation : 
White house task force on childhood obesity report to the president. Washington, D.C.: 
Executive Office of the President of the United States.  

 
Wicker, A. W. (1979). An introduction to ecological psychology. Monterey, Calif.: Brooks/Cole 

Pub. Co.  
 
Williams, J. (2008). Resampling and distribution of the product methods for testing indirect effects 

in complex models. Structural Equation Modeling, 15(1), 23; 23-51; 51.  
 
Yarlagadda, A. K., & Srinivasan, S. (2008). Modeling children's school travel mode and parental 

escort decisions. Transportation, 35(2), 201-218.  
 
Zakarian, J. M., Hovell, M. F., Hofstetter, C. R., Sallis, J. F., & Keating, K. J. (1994). Correlates of 

vigorous exercise in a predominantly low SES and minority high school population. 
Preventive Medicine, 23, 314-321.  

 
Zask, A., van Beurden, E., Barnett, L., Brooks, L. O., & Dietrich, S. (2001). Active school 

playgrounds - myth or reality? results of the "move it groove it" project. Preventive Medicine, 
33(401-408). 

 
Zhang, T., Solmon, M. A., Gao, Z., & Kosma, M. (2012). Promoting school students’ physical 

activity: A social ecological perspective. Journal of Applied Sport Psychology, 24(1), 92-105.  
 
Zhu, X., Lee, C., Lu, Z., & Yu, C. (2012). Thresholds and impacts of walkable distance for active 

school transportation in different contexts. 2012 Active Living Research Annual Conference, 
San Diego, CA.  

 
Ziviani, J., Kopeshke, R., & Wadley, D. (2006). Children walking to school: Parent perceptions of 

environmental and psychosocial influences. Australian Occupational Therapy Journal, 53(1), 
27-34.  

 
Ziviani, J., Scott, J., & Wadley, D. (2004). Walking to school: Incidental physical activity in the 

daily occupations of australian children. Occupational Therapy International, 11(1), 1-11. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

115 

APPENDIX A 

PARENT SURVEY OF SCHOOL TRAVEL BEHAVIORS 

 

 



 

 

116 

 
 

 

 1 

 
Dear Parent or Guardian,  
 
Your child’s school wants to learn your thoughts about children grades 3 -8 walking and biking to 
school. This survey will take about 10 minutes to complete. We ask that each family complete 
only one survey per school your children attend. If you have more than one child attending the 
same school, please fill out the survey for the child with the next birthday from today’s date.  
 
Your responses will be kept confidential and neither your name nor your child’s name will be 
associated with any results. After completing this survey, you will have a chance to enter a 
random raffle for a $25 gift card. If you would like to enter the raffle, please provide us with an 
email address. We will contact you only if you win the gift card.  
 
Thank you for participating in this survey! 

 
 

 

Please tell us:  

1a. What is your child’s age?  ______ Years 

1b. What is your child’s birthday?     Month   Day 

1c. What is the grade of the child who brought home this survey?   ______ Grade 

2. What is your child’s gender? (Please ����  ONE)  � Male   � Female 

3a. What is your child’s height?  ______ Feet  ______ Inches  

3b. What is your child’s weight?   ______ Pounds 

4. How many children do you have in Kindergarten through 8th grade?   ______ Children 

 

5. What is the street intersection nearest your home? (Provide the name of two intersecting streets) 
 
                   
 
6. What is the name of your child’s school? _____________________________  _____         __ 
 
7. Does your district provide a bus for your student?  � Yes  
 � No 
 � I don’t know 

 
8. Do you have a car available to drive your child to school?    � Yes  

� No 
 

9. In a typical week, on how many days is your child physically active fro a total of at least 60 minutes 
per day? (Please circle one) 
 
0 1 2 3 4 5 6 7 

 

Parent Survey of School Travel Behaviors 
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