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Abstract

This thesis evaluates the influence of school environment, sociodemographic, and household
characteristics on the likelihood that a child will use active school travel (AST). Situated within
Bronfenbrenner’s ecological systems theory, the research examines intrapersonal, interpersonal,
environmental, and policy factors impacting AST. Data is sourced from various publicly
available sources and a province-wide survey. Two studies were conducted to address the key
research questions. The first study employs spatial analysis within a geographic information
system (GIS) to quantify built environment attributes such as sidewalks, road length, greenness,
and dwelling density. Statistical techniques reveal that student age, length of sidewalks, and
outdoor temperature are significant drivers of AST. The second study focuses on trip distance
and the total length of local roads around a school (within 1600m) as critical factors influencing
AST. The findings from both studies suggest that certain school environment characteristics
significantly impact AST, with trip distance emerging as the most important factor. These
insights contribute to the understanding of how various factors at different levels influence active

school travel and provide a basis for policy and intervention strategies to promote AST.

Keywords: Active School Travel, GIS; Statistical Analysis; Built Environment;
Sociodemographic Characteristics; Household Characteristics; Bronfenbrenner’s Ecological

Systems Theory
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Summary for Lay Audience

This thesis investigates how built environment characteristics, sociodemographic, and household
characteristics influence a student’s choice to engage in AST. Using an ecological model as a
framework, this thesis looks at multiple levels of influence, including individual, household,

school, and environmental factors.

The research utilized survey data and techniques within geographic information systems (GIS) to
analyze factors impacting students’ transportation choices. A challenge of quantifying the built
environment is the difference in measurements and variables across studies. This thesis improves
upon prior research by using the same variables in each chapter to mitigate discrepancies in
measurement. In Chapters 3 and 4, survey data combined with built environment features such as
road lengths, sidewalks, and dwelling density. This approach tested statistical significance in

factors associated with AST.

Key findings of Chapter 3 indicate older students are more likely to engage in AST. The study also
identified the length of sidewalks within 1600m of the school was positively associated with AST.
Additionally, outdoor temperature plays a significant role in AST, impacting both younger and
older students. Survey data for this chapter was gleaned from BikeWalkRoll.org, which provides

modal choice information of students based on a classroom.

Chapter 4 expanded the analysis in Chapter 3 by using the same built environment dataset,
incorporating a provincial survey that provided new insights on sociodemographic and household
characteristics. The analysis focused on students living 1600m or closer to their school. It revealed
the distance from home to school is the most important factor influencing AST; the further a

student lives from school the less likely they are to engage in AST.

This thesis emphasizes the importance of infrastructure such as sidewalks and road networks in
promoting AST. Implications of this work can guide policy to improve the built environment and
ensure students live within a walkable distance to school, increasing the likelihood of engaging in

AST.
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1.0. Chapter 1: Introduction

1.1 Introduction to the Current Research Problem

Active School Travel (AST) is any form of human-powered, non-motorized transportation to get
to and from school (Buttazzoni et al., 2018; McDonald, 2007). AST has important health and
environmental benefits. AST positively impacts child health through improving physical fitness,
improving mental and social wellbeing, and creates a healthier environment around schools by
reducing vehicular air pollution (Gilliland et al., 2019; Lambiase et al., 2010; Larouche et al., 2014;
Medeiros, 2020; Ramanathan et al., 2013). Despite these benefits, AST in North America has been
declining for several decades. In the United States, children engaging in AST has decrease from
48% in the 1960s to just 13% and, in Canada, there has been an increase in inactive forms of
transportation from 51% to 62% between 2000 and 2010 (Builing et al., 2009; Canadian Fitness
and Lifestyle Research Institute, 2010; Ham et al., 2008; Larsen et al., 2012).

AST, and any use of active transportation (AT), has positive environmental implications,
particularly through the reduction of emissions from traditional gas vehicles. Hong (2018)
identifies three key pathways linking AT to improved environmental quality: 1) small form factor,
2) clean transportation, and 3) less waste and fewer resources (Hong, 2018). First, AT modes
require very little physical space when compared to the traditional automobile. When an individual
parks a car, it requires approximately 3-times as much space as taking public transportation and
10-times more space than a parked bike (Nello-Deakin, 2019). Further, other studies have
estimated that a driving a car takes up to 70% more space than a cyclist or pedestrian (Gossling,
2020). Second, AT is a cleaner form of transportation that does not negatively impact air quality,
a well-established contributor to adverse human health outcomes. Globally, air pollution has been
identified as the fifth-leading risk factor for premature mortality that, in 2015, caused and
estimated 4.2 million deaths worldwide (Cohen et al., 2017; Glazener & Khreis, 2019; WHO,
2018). Additionally, emissions from automobiles contribute to poorer air quality that,
subsequently, exacerbate cardiovascular and pulmonary disease risk factors (Gouldson et al., 2018;
Patz et al., 2014). Third, AT uses less energy and resources, including financial resources,

compared to private vehicles. Results from a study by Gossling et al. (2022), estimated that car
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ownership disproportionately costs low-income individuals more than high-income individuals
and that lifetime costs of car ownership ranged from $870,310 to $1,389,941 depending upon the

type of car driven. In comparison, AT modes have negligible lifetime costs.

Over the last several decades in North America, AST has declined, and motor vehicle use has
become the preferred form of travel to school (McDonald, 2007; Builing et al., 2009; McDonald
et al., 2011; Larsen et al.,, 2016). This shift from AST to motorized, non-active forms of
transportation to school has, almost certainly, impacted the daily physical activity levels of
children. Physical activity is important for overall child health and wellbeing. While the benefits
of physical activity in children include better cholesterol levels, lower rates of obesity,
cardiovascular fitness, increased bone mineral density, and improved mental health (Janssen &
LeBlanc, 2010), lower physical activity is a well-established risk factor for increased obesity,
cardiovascular disease, diabetes, musculoskeletal diseases, and other chronic diseases that persist
into adulthood and, so, affect health over the life course (Trost et al., 2001; Janseen and LeBlanc,
2010: Fogelholm, 2010; Laitinen et al., 2001; Mamum et al., 2009; Must et al., 2005; Van Lenthe
et al., 1996; Cleven et al., 2020; Sallis et al., 2020).

Globally, the observed increase in childhood obesity has been linked to a lack of physical activity
and poor diet (Lobstein et al., 2005). In Canada, estimates are that 26%-29% of children are
overweight or obese (Simen-Kapeu & Veugelers, 2010; Shields, 2005; Vander Ploeg et al., 2012),
which has been attributed to fewer than half of Canadian children consuming a healthy diet, low
levels of physical activity, and high levels of sedentary activities, estimated at an average of 8.4
hours/day (Rao et al., 2017). Recent Canadian guidelines recommend 60 minutes of moderate-to-
vigorous physical activity every day for youth ages 5-11 years and 12-17 years (Tremblay et al.,
2011), though only 29% of children between the ages of 5 and 17 years meet these recommended
levels of physical activity (Roberts, 2019) and this has further declined in 7% of all Canadian youth
between 2016 to 2021 (Canadian Fitness and Lifestyle Research Institute, 2023). Importantly,
particularly within the context of this thesis, the most common setting for physical activity for
children is school (Vander Ploeg et al., 2012). With youth — and students — becoming less
physically active and increasingly more at risk for long-term chronic health issues, there is a
population health policy need to increase physical activity. Thus, as students who use AT to get to

school have higher levels of physical activity compared to students who do not (Delisle Nystrom
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et al., 2019; Larouche et al., 2014), transportation planning approaches to encourage AST may
increasingly be regarded as a health promotion policy lever to encourage physical activity in

school-aged youth.

Given this mounting need for the development of effective policy approaches to increase AST,
understanding the factors associated with AST in youth is paramount. To date, substantial research
has focused on the complex relationships between socio-economic status (SES) and factors within
the built environment and AST. While previous studies have reported that students from lower
SES households are more likely to engage in AST (Gray et al., 2014; Molina-Garcia & Queralt,
2017), a private family vehicle is a significant mediator in the relationship between SES and AST
(Molina-Garcia & Queralt, 2017; Rothman et al., 2018). However, as reported by previous studies,
there is likely a complex and interactive effect between SES and characteristics of the built
environment, particularly walkability, which is related to neighborhood-level SES, age of the
student, and AST (Molina-Garcia & Queralt, 2017; Molina-Garcia et al., 2017). Other contextual
factors that may affect the direct association between AST and SES include higher crime rates and
greater dangers from vehicular traffic (Sallis et al., 2011; Zhu & Lee, 2008) as well as more motor
vehicle collisions, and with a higher mortality rate (Stoker et al., 2015), in lower SES
neighborhoods. Additional factors that have been identified and discussed as further complicating
AST decisions include age, gender, and the distance between home and school, though substantial

inconsistencies between studies have been noted (Javadpoor et al., 2023).

Inconsistent findings from previous studies assessing factors affecting AST decisions are likely
due to two interdependent analytic challenges facing all geographic researchers. The first issue is
the Modifiable Areal Unit Problem (MAUP), which is the sensitivity of the geographical
measurement and how the measurement relates to the scale in which they were taken
(Fotheringham and Wong, 1991). Simply put, different measurements of the same variable at
different geographic scales yield different results. The second issue is the Uncertain Geographic
Context Problem (UGCoP), which acknowledges the limitations of areal aggregation to determine
a single, area-based attribute and how the use of these attributes, specifically ascribing them to
individuals, could impact the results from different statistical analyses or methodologic approaches
(Kwan, 2012b). In particular, assigning a single, arbitrarily defined area-based attribute to an

individual ignores the impact of the spatial and temporal context of that attribute, which is both
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dynamic and different across individuals in the same assigned area, thus creating uncertainty in
the interpretation of analytic results (Kwan, 2012b). The UGCoP is further exacerbated with the
use of variable approaches to measuring and / or quantifying (ostensibly) the same construct across
different studies, with an unclear understanding of whether the metrics are comparable either
within or between studies. For example, sidewalks around a school can variously be quantified as
the total length of sidewalks, the density of sidewalks per unit area, or the proportion of streets (or
street-distance) with sidewalks, without a clear understanding of the impact of these different
metrics either between individuals in the same geographic unit or between individuals in different
geographic units. This uncertainty contributes to the likelihood of different observations both
across time and between studies and complicates our understanding of the effects of built and

social environments on human behavior and phenomena (Kwan, 2012a).

1.2. Theoretical Framework

The foundational theoretical framework for the research presented in this thesis is
Bronfenbrenner's Ecological Systems Theory (Bronfenbrenner, 1977). As depicted in Figure 1.1,
this theory emphasizes a hierarchy of contextual factors related to a particular outcome and, thus,
provides an excellent organizing framework for studying and understanding factors related to AST
decisions. Specifically, this framework will assist in identifying factors at the individual and family
level, neighborhood level, SES factors, and characteristics of the built and school neighborhood
environment that influence AST. Further, Bronfenbrenner's Ecological Systems Theory is

13

consistent with Tobler’s First Law of Geography, which states, “...everything is related to
everything else; but near things are more related than distant things...” (Tobler, 1970, pp. 236).
Previous research on AST suggests that the most influential factor in AST is the distance between
home and school (Ikeda et al., 2018; Mammen et al., 2014). Thus, Tobler’s First Law of
Geography and Bronfenbrenner's Ecological Systems Theory will guide the studies described in

this thesis interrogating factors affecting AST decisions.



Intrapersonal

Figure 1.1. Graphical Depiction of Bronfenbrenner's Ecological Systems Theory (Wilson, 2017, pp. 4)

1.3. Research Question and Objectives

Guided by both Tobler’s First Law of Geography and Bronfenbrenner's Ecological Systems
Theory, the overall goal for this thesis is to understand the individual and contextual factors that
influence a student’s modal decision to engage in active school transportation. Specifically, the
principal research question for this thesis is, “What are the individual and school neighborhood
environment factors that impact a student’s decision to engage in AST?”, where, for the purposes
of this thesis, school neighborhood environment factors encompass a range of physical and built
environmental characteristics such as the length of sidewalks, road length, greenness, parks,
cycling infrastructure, and intersection density (refer to Appendix 1A for further clarification of

school neighborhood environment variables).
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To explore the overarching goal of this thesis and investigate the principal research question, the

following research objectives will be addressed:

1. Conduct a comprehensive literature review to summarize the individual and school
neighborhood environment factors previously identified as affecting AST decisions, as
well as the methodologic and analytic challenges, and strategies to address these
challenges, in investigating the relationships between individual and school neighborhood
environment factors and AST decisions;

2. To investigate, using multi-level statistical modeling and a GIS-created buffer approach,
the individual and school neighborhood environment factors that influence AST and
transportation modal choice in elementary school students in the Kitchener-Waterloo-
Cambridge region of Ontario, Canada;

3. Using different accessibility methodologies and a transportation-route analysis, assess the
the individual and school neighborhood environment factors that influence AST decisions

in elementary school students in Ontario, Canada.
1.4. Thesis Format: Integrated Article

This thesis is presented in the integrated article format, with five specific chapters.

In Chapter 1, this chapter, an introduction to the thesis is provided, including an overview of the
key scientific literature, the theoretical framework guiding the thesis research, the overall thesis

research goal and principal question, the research objectives, and the thesis format.

In Chapter 2, a comprehensive literature review that addresses the first research objective (above)
is provided. Specifically, this literature review summarizes the individual and school neighborhood
environment factors previously identified as affecting AST decisions, as well as the methodologic
and analytic challenges, and strategies to address these challenges, in investigating the
relationships between individual and school neighborhood environment factors and AST

decisions.

Chapter 3 and Chapter 4 describe and present the results from two distinct quantitative studies,

each employing distinct geographic and statistical methodologies, and in distinct data sets. Both



Chapters are presented in a format prepared for submission to peer reviewed academic journal and
address the second and third research objectives, above. As previously described, the research
design and operationalization for both studies was guided by both Tobler’s First Law of Geography
and Bronfenbrenner's Ecological Systems Theory. Further, the two studies presented in these

Chapters employ both two unique data sets, both situated in Ontario, Canada (refer to Figure 1.2),

that focused on children’s travel behaviors to-and-from school.
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The specific research questions addressed in the study presented in Chapter 3 include:

1. What are the travel behaviors of students between kindergarten — 8" grade?

2. What school neighborhood environment factors are significant in AST?
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This study analyzes publicly available data from the Bike Walk Roll organization
(bikewalkroll.org) (BWR), combined with additional spatial and SES data to create a bespoke
dataset that provides school transportation information on a per-grade level for students in the
Kitchener-Waterloo-Cambridge (KWC) region. The analytic methodology for this study includes
a traditional Euclidean buffer-based form of analysis for accessibility around a school and
determines the proportion of students engaging in AST to schools as well as the school

neighborhood environment factors associated with AST.
The specific research questions addressed in the study presented in Chapter 4 include:

1. What are the school neighborhood environment factors that are significant in AST?

2. What are the sociodemographic and household characteristics that are significant in AST?

This study analyzes data collected by Leger on behalf of the Human Environment Analysis
Laboratory (HEAL) at the University of Western Ontario, combined with additional spatial and
SES data. The analytic methodology for this study includes the shortest network paths along the
street network to model accessibility to a school and a combined approach for testing the
significance of school neighborhood environment factors by comparing school neighborhood

environment, home environment, and the environment along the route to and from school.

Finally, Chapter 5 will summarize and synthesized the findings from the studies presented in

Chapters 3 and 4, present a discussion of the results, and provide suggestions for future research.
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2.0. Chapter 2: Literature Review

In this Chapter, a comprehensive literature review that addresses the first thesis research objective
is provided. Specifically, this literature review summarizes the individual and school neighborhood
environment factors previously identified as affecting AST decisions, as well as the methodologic
and analytic challenges, and strategies to address these challenges, in investigating the
relationships between individual and school neighborhood environment factors and AST

decisions.
2.1. The Policy Context for the Current Research

As presented in the Introduction in Chapter 1, active school travel (AST) has declined globally as
society has shifted towards automobile transport (Fyhri et al., 2011; Tremblay et al., 2014). Lu et
al. (2014) and Aranda-Balboa et al. (2020) both identified that, in North America, the distances
between home and school have increased, while parental perceptions about the safety of the built
and social environment for AST have substantially declined. Further, as also described in the
Introduction in Chapter 1, the decline in AST has been accompanied by a concomitant decline in
physical activity and increase in obesity in children, while understanding that AST can improve
physical health through increased cardiovascular fitness and better body composition (Larouche
et al., 2014; Lubans et al., 2011). That is, transportation planning approaches to encourage AST
are increasingly regarded as a health promotion policy lever to encourage physical activity in
school-aged youth. Given this mounting need for the development of effective policy approaches

to increase AST, understanding the factors associated with AST in youth is paramount.

In Canada, the Active and Safe Routes to School (ASRTS) program is a national health initiative
developed by Green Communities Canada. ASRTS implements school travel planning (STP)
models from other North American active school travel (AST) programs (Active and Safe Routes
to School, 2018a) with the goal to increase AST knowledge and participation rates among school
children and their families (Buttazzoni et al., 2018). As ASRTS works with school boards and
governmental organizations to improve AST engagement, a key policy objective to support

population health objectives, it will appear in multiple sections in the review of literature, below.
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2.2. Qualitative and Quantitative Studies Active School Transport Research

AST research can be organized into three methodological approaches: qualitative, quantitative,

and interventions, such as STP programs including ASRTS.
2.2.1. Qualitative Research in Active School Transport Research

Qualitative AST research provides insight into parental, students, and educators perceptions
regarding facilitators and barriers to AST, which are important for informing research and policy

about AST interventions (Buttazzoni et al., 2018).
2.2.1.1. Parental Perceptions

Parental perceptions are a substantial determinant of child AST, as parents typically make travel
modal decisions based on perceived safety risks to their children (Ahern et al., 2017; Chillion et
al., 2014; Wilson et al., 2018; Zuniga, 2012). Mah et al. (2017) identified parents as the
“gatekeepers” of their children’s travel choices. Parental support for AST can be influenced by
factors including traffic volume, child safety, and the ability of the student to learn the route to
school (Faulkner et al., 2010; Mah et al., 2017), as well as parental confidence in their child's
ability to independently navigate to and from school and successfully manage different traffic
conflict scenarios (Shliselberg and Givoni, 2016). Dangerous intersections, traffic volume, travel
distance, speed of traffic, crime, no trusted adults to supervise the trip, weather, and the child’s
ability are all perceived, by parents, as barriers to AST (Chillon et al., 2014; Huertas-Delgado et
al., 2018; Lu et al., 2015; Martins et al., 2016; Pfledderer et al., 2021). The social environment in
the home and school neighborhood environment are also important parental perceptions that
influences AST (Nystrom et al., 2023), with children in low-income neighborhoods and
households are more likely to have less adult supervision than those in high-income neighborhoods
and households (Dodd et al., 2021; Mitra et al., 2014). For example, children from disadvantaged
neighborhoods in Quebec engaged in AST more, even though they are exposed to more dangerous
transportation environments (Pabayo et al., 2012). Furthermore, a study in Sweden showed that
parents engage in ‘risk management’ when it comes to their children engaging in AST, as they

wish to support independent mobility but ensure their safety (Joelsson, 2019). Finally, prior
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research on parental perception of AST suggests that children are more likely to engage in AST if

their parents do (Carlson et al., 2014; Henne et al., 2014).
2.2.1.2 Student Perceptions

Qualitative approaches to better understand child perspectives on AST is critical, as objective
measurements of these factors might not encapsulate their true impact on transportation behavior
decision-making (Wilson et al., 2018). Previous studies have established that children who engage
in AST tend to be more physically active throughout the day compared to children who do not use
AST (Larouche et al., 2014; Tremblay et al., 2015) and AST can improve student mental health,
academic performance, overall fitness, spatial awareness, and cognitive development (Mendoza et
al., 2011; Oliver et al., 2011; Ramanathan et al., 2014; Singh et al., 2012). Unfortunately, only
24% of Canadian children engage in AST (ParticipACTION., 2016; Wilson et al., 2019).

An informative study by Wilson et al. (2019) surveyed students regarding barriers and enablers of
AST in the surrounding environment of their school who identified pedestrian friendly
infrastructure, including sidewalks, stop signs, short cuts, and a short travel distance as enablers
of AST. These children also identified that AST was influenced by their moods, feelings, and
positive interactions with the social environment around them, such as interpersonal interactions
with crossing guards (Wilson et al., 2019). The findings of Wilson et al. (2019) are consistent with
previous studies of children’s perceptions of barriers and facilitators of physical activity behaviors

(Ahlport et al., 2008; Kirby & Inchley, 2009; Mulvihill et al., 2000; O’Dea, 2003; Romero, 2010).

To date, there has been little research investigating how AST is affected by the overall
attractiveness and aesthetics of a trip to school (Van Kann et al., 2015). There are inconsistent
findings regarding the importance of the perceived attractiveness of a trip, with only some studies
reporting that the attractiveness of a trip to school can increase rates of AST (Mitra, 2013).
Diversity in land-use mix, and subsequent perceptions about features in the built environment that
may or may not be attractive, may also impact AST (Ikeda et al., 2018; Mitra & Buliung, 2015).
Several previous studies have reported that neighborhood is a predictor for AST (Ding et al., 2011;
Lobstein et al., 2004; Rybarczyk, 2018), and perceptions about whether the built environment in
the neighborhood is supportive of AST (Wilson et al., 2018). Even with a differing land-use mix

in neighborhood environment, the results on its impact on AST are inconsistent (Larsen et al.,
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2009; Wong et al., 2011) and further research is needed to fully understand and determine the
impact of land-use mix on AST rates amongst children.

2.2.1.3. Educator Perceptions

Educators play an important role in guiding AST by either adopting policies that supports AST or
promoting and modeling it in the classroom. However, while AST can be greatly influenced by
educators (Ontario Active School Travel, 2020), there are significant challenges facing educators

when promoting AST.

2.2.1.3.1. Liability

A key contributor to successfully expanding AST at a school are initiatives supported by
partnerships between community groups and parent council groups (Price et al., 2011) as well as
community stakeholders, parents, public safety officials, municipal governments, and
schoolteachers and administrators (Eyler et al., 2008a; Eyler et al., 2008b; National Center for Safe
Route to School, 2010). Considered a non-curriculum item in Ontario, a decision to adopt — or not
— a program to support AST is greatly influenced by and under the discretion of the local school
board, superintendent, and / or schoolteachers and administrators in individual school (Office of
the Auditor General of Ontario, 2021; Flessa, 2012; Sturm, 2005). In considering factors that
influence perceptions and, so, decisions regarding AST programs in schools, Price et al. (2011)
conducted a survey to evaluate school leader perceptions of AST and identified liability and safety
as the two biggest concerns and barriers to adopting and promoting AST at the school level. Put
simply, the question, “What happens if a student who is walking to school gets hurt, are we held
liable for that injury? ” was repeatedly raised regarding the school’s role in AST and a reason that

schools do not adopt programs to promote AST (Price et al., 2011).
2.2.1.4. School Travel Planning

School Travel Planning (STP) is an approach that may address perceived liability risks and
improve school support for AST. As defined by Green Communities Canada, “STP is a multi-
disciplinary, multi-sectoral, school-specific, intervention that engages key stakeholders, such as
public health officers, police, planners, school boards, parents, children, and school

administrators/teachers, in the survey and evaluation of school travel issues” (Green
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Communities Canada, 2007, pp. 1). That is, individuals and stakeholders from the public, private,
and non-profit sectors partner to develop and implement a plan of action to increase AST at a

specific school (Mammen et al., 2014).

STP has been reported as an effective strategy to increase AST by decreasing car trips to a school
(Deligianni et al., 2021). For example, Cairns et al. (2005) reported that STPs reduced car traffic
around schools from 8%-15% in the United Kingdom (Cairns et al., 2005). Another study, in New
Zealand, estimated that STP interventions increased AST by 2.5% country wide (Hinckson et al.,
2009). In Canada, a study of 12 STPs reported that AST increased by 2.1% and that 13.3% of
participating households reduced car-based trips to school (Buliung et al., 2011). Additionally,
STPs improve perceived safety surrounding schools, which further supports AST (Buliung et al.,

2011; Deligianni et al., 2021).

However, research findings on the effectiveness of STP to increase AST has not been consistent.
Baslington (2008) reported that STP programs can be limited in their effectiveness by support
from parents. Additionally, Mammen et al. (2014) and Teixeira et al. (2019) demonstrated that the
context of the built environment around a school is an important predictor of STP success: if the
built environment around a school is not already conducive to active travel, then STP does not
have a meaningful impact. Other studies have identified household income and cultural
associations as influencing STP efficacy (Deligianni et al., 2021) and that older children, parental
engagement in active travel, and parents without a driver’s license were predictive of more AST
after the introduction of an STP intervention (Hennec et al., 2014). However, STP interventions
do not appear to increase AST in lower income communities (Molina-Garcia and Queralt, 2017;

Rothman et al., 2018).
2.2.2. Quantitative Research in Active School Transport Research

Quantitative research studies have identified a wide range of factors related to both individual and
family as well as environmental characteristics that are associated with AST, including
demographic and SES factors, characteristics of the household and home environment, the school
neighborhood environment, route-based environmental factors, and other characteristics of the

neighborhood and built environment (Larsen et al., 2012; Sirard et al., 2008).
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2.2.2.1. Household Characteristics and Active School Travel

Individual and household characteristics may affect AST at multiple levels of the framework
described by Bronfenbrenner's Ecological Systems Theory (Giles-Corti et al., 2005; Lu et al.,
2014; Ikeda et al., 2018). Prior research has identified that parental education, household income,
car ownership, and ethnicity are associated with AST (Pont et al., 2009; Rothman et al., 2018).
The association between SES and AST is complex, as both the SES of the household and SES of
the neighborhood are determining factors in school modal transportation decisions. SES of both
the household (Pont et al., 2009; Rothman et al., 2018) and the neighborhood (Medeiros et al.,
2021) are associated with AST, with lower SES generally associated with higher levels of AST,
though this association may be influenced by lower accessibility to cars (Rothman et al., 2018). In
lower SES neighborhoods, there may be inequities in the built environment that support AST. In
particular, there may be poor infrastructure, traffic dangers, and higher crime rates (Medeiros et
al.,2021; Sallis et al., 2011). Previous research has suggested that higher SES neighborhoods have
better infrastructure to support AST, including sidewalks and cycling infrastructure (Sallis et al.,
2011) and that this infrastructure is better maintained in higher SES communities (Zhu & Lee,
2008). For lower SES neighborhoods, challenges including higher crime rates and traffic
congestion likely serve as to AST (Medieros et al., 2018; Sallis et al., 2011; Zhu & Lee, 2008).

A child’s ethnicity and cultural background may also affect their willingness to engage in AST
(Medeiros et al., 2018). In the United States, minority ethnic groups are more likely to engage in
AST compared to white children (Davison et al., 2008; Pont et al., 2009; Rothman et al., 2018)
whereas, in North America, Asian children are the least likely to engage in AST (Rothman et al.,
2018). In New Zealand, being a recent immigrant was associated with higher AST engagement
(Pont et al., 2009). Results from studies in the United Kingdom have reported similar results to
those in North America, indicating that South Asian children are more likely to be driven to school
when compared to white students and Afro-Caribbean students (Owen et al., 2012). It has been
theorized that the differences in AST participation across ethnicities stem from parenting styles
(Medeiros et al., 2021). Karsten et al. (2015) state that Chinese parents in North American are less
likely to grant their children independent mobility, meaning they are supervised more by their

parents and less likely to engage in AST.
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Finally, many studies investigating predictors of AST have reported that the most important factor
in AST is where the student lives. In particular, the distance from home to school is considered to
be the strongest predictor of AST (Easton & Ferrari, 2015; Lobstein et al., 2004; Rojas Lopez &
Wong, 2017; Rybarczyk, 2018). These findings place an emphasis on the role of the built

environment in AST, which is discussed in the next section.
2.2.2.2. The Built Environment and Active School Transport

As previously highlighted, AST has d