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A B S T R A C T  

 

D R I V I N G  U P  O B E S I T Y ?  E X P L O R I N G  T H E  R E L AT I O N S H I P  

B E T W E E N  S C H O O L  T R AV E L  M O D E ,  P H Y S I C A L  A C T I V I T Y  

A N D  W E I G H T  S TAT U S  I N  C H I L D R E N  

I N T R O D U C T I O N  

Discouraging car travel and promoting active school transport (AST) (i.e., walking or cycling to 

and from school) has been posited as a practical and convenient solution for increasing children’s 

physical activity (PA) and preventing excess weight gain. However, studies examining the 

association between AST, PA and weight status have produced mixed results. Furthermore, it is 

not clear if the relationship between AST, PA and weight status is different for boys and girls. In 

order to develop appropriate and effective child PA and obesity interventions, further empirical 

evidence is needed to inform decisions on whether to target AST. A number of individual and 

family factors (e.g. child attitudes towards AST and perceptions of safety, scheduling 

commitments), social factors (e.g., social and cultural norms, parental attitudes and safety 

concerns) and environmental factors (e.g., walkability of school neighbourhood, distance and 

traffic safety) may influence the level of AST. Generally, these factors have not been widely 

assessed, concurrently, using a multi-level ecological approach. Initiatives to promote an AST 

require an understanding of the factors that influence decisions about a child’s trip to school and 

most importantly which, if any, are amenable to change.  

A I M  

This study aimed to investigate the relationship between school travel mode, PA and weight status 

in primary school aged children. A secondary aim was to use an ecological framework to 

investigate individual, social and environmental factors associated with AST. 
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M E T H O D S  

This study uses data collected from the TRansport Environment and Kids (TREK) project, a 

cross-sectional study examining the extent to which neighbourhood design surrounding Perth, 

Western Australia, metropolitan public primary schools hinders or facilitates AST patterns in 10-

12 year old children (n=1480). Data from the TREK child and parent questionnaire, pedometer 

study, school travel diary, and anthropometric measurements are analysed in this study. 

R E S U L T S  

Results of this study are presented as a series of six papers, four of which have been published. 

The first (Chapter 4) identifies five key methodological strategies used to increase response rates, 

data quality and quantity during the TREK project’s recruitment and data collection phase. Few 

methodological papers exist that share strategic field notes, and as such, this paper aims to assist 

other researchers in planning, budgeting and implementing school-based research.  

The second paper (Chapter 5) evaluates the accuracy of the TREK pedometer (Accusplit AH120 

with a built-in memory) for recording step counts of children during treadmill walking against: 1) 

observer counted steps; and 2) concurrently measured steps using the widely used Yamax 

Digiwalker SW-700 pedometer. Step counts from the pedometers were comparable across all 

speeds, but their level of accuracy was dependent on walking pace.  

 

Papers three and four (Chapters 6 and 7) use a multi-level ecological approach to examine the 

factors associated with 1) walking and 2) cycling to school. While around 54% of boys and 57% of 

girls were driven to school on most days, 90% of children said their preferred method would be 

by ‘active’ means. Children were more likely to walk or cycle to school if the surrounding 

suburbs were travel-friendly (i.e., had well-constructed and connected streets and didn’t carry 

high volumes of traffic). Family factors were also important. If parents found driving to be more 

convenient then their child was much less likely to walk or cycle. Another barrier to AST was 

parental concern over their child’s ability to get to school safely. Providing children with the skills 

to safely navigate their way to school (e.g. bicycle education and education of the road rules) in 

addition to modifying the environment to make it safer (e.g. safe road crossings, provision of 

cycleways and footpaths) were found to be needed to boost both parent and child confidence.  

Paper five (Chapter 8) examines whether being driven to school is associated with lower weekday 

and weekend step counts, less active leisure pursuits and sedentary behaviour. After adjusting for 
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socio-demographics and commute distance, children who were driven recorded fewer steps on 

weekdays (girls: -1393 steps p<0.001, boys: -1569 steps, p=0.009) compared with children who 

walked. Furthermore, there were no overall differences in after-school active leisure activities, 

weekend steps or screen time, providing tentative evidence that it is the drive to school that 

decreases children’s PA rather than inactive children being driven to school per se. 

Paper six (Chapter 9) examines the association between being driven to school and BMI by gender 

and by distance to school, adjusting for health behaviours; and describes the potential contribution 

of replacing school car trips with walking on the proportion of boys and girls achieving the 

recommended number of daily steps to reduce the likelihood of overweight and obesity. Girls 

(but not boys) who were driven to and from school and whose school commute was >1.6km had 

a BMI 1.70 units higher than girls who walked (p=0.009). Moreover, if children who lived within 

a ‘walkable’ distance (i.e., <1.6km) but travelled by car shifted to walking, the proportion 

achieving step count guidelines to reduce the likelihood of overweight and obesity would double. 

C O N C L U S I O N  

The results suggest that being driven to school is associated with reduced weekday pedometer-

determined PA in 10–12 year-old children. Encouraging children, especially girls, to walk to 

school could be particularly beneficial in protecting the health and wellbeing of those not 

participating in other forms of PA. Simply replacing car trips to school with walking is unlikely to 

provide sufficient amounts of PA to attenuate BMI among children living within 1.6km of school, 

but may help to increase the proportion of children meeting BMI-referenced step 

recommendations. Strategies designed to encourage healthy weight should include promoting 

walking to school in conjunction with other nutritional and PA interventions.  

The associations found in this study have a number of important implications for developing 

effective AST interventions. In particular, they highlight the need to combine strategies to create 

safer routes to school that support children walking and cycling and allay parental and child safety 

concerns, educate children about safely navigating their neighbourhoods and address family time 

constraints. Importantly, the results suggest that urban planning strategies aimed at promoting 

more child cycle-friendly and walkable neighbourhoods might focus on ensuring residential areas 

are proximate to schools, improving street connectivity and reducing traffic volumes around 

schools. This highlights the importance of policies governing the siting of schools, the traffic 

carried by roads in the school catchment area and the need for specific guidelines for urban 

developers about how to create safer routes to school.  
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We are born to travel. As soon as we have the strength, 
our bodies carry us to many destinations – crawling 
around our homes, running around the yard, walking 
to a friend’s house, and eventually hurrying to our 
automobiles. 

McMillan et al. 2006:76 

 
 
 
 
 

 

 
 

Picture by a TREK participant in response to how they would most like to travel to school! 
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E S E A R C H  C O N T E X T  A N D  R A T I O N A L E  

The number of overweight children has steadily climbed over the past four decades and today an 

unprecedented number of youth have an unhealthy body weight. A wide range of behavioural, 

vironmental factors have been suggested as potential drivers of the current obesity 

, one of which is insufficient levels of physical activity. Most children do not meet the 

recommended guidelines of 60 minutes of daily moderate to vigorous physica

and 16,000 (for boys) daily steps recommended to avoid overweight and 

Engaging in several short sessions of physical activity daily may help children achieve 

Walking or cycling to school represents an opportunity to build incidental physical 

activity into daily routines. However, only a small percentage of children now w

school compared with past generations. The prevalence of active school transport (AST) 

travel by foot, bicycle and other non-motorised vehicles to and from school

children has declined at a rate of around 1.5-3% per year over the past two decades

similar trends in the US6 and the UK.7 As a result, interventions to encourage AST have been 

nitiatives to promote active forms of school travel require an u

ence decisions about a child’s trip to school and most importantly which, if any, 

to change. Despite the considerable amount of research in recent years exploring 

correlates of school travel, there are still important evidence gaps that need t

nly a handful of studies have concurrently examined multiple (i.e., individual, social and 

environmental factors) influences of children walking to and from school

analyses by gender, despite girls being less likely to use active forms of transport

Secondly, studies to date mainly examine self or proxy-reported environmental correlates. 

Objective measurements of the environment such as distance to school, traffic volume of roads en 

route to school and pedestrian connectivity offer a potentially unbiased measure of the 
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C H A P T E R  1  

The number of overweight children has steadily climbed over the past four decades and today an 

wide range of behavioural, 

been suggested as potential drivers of the current obesity 

Most children do not meet the 

recommended guidelines of 60 minutes of daily moderate to vigorous physical activity or accrue 

commended to avoid overweight and 

Engaging in several short sessions of physical activity daily may help children achieve 

to build incidental physical 

activity into daily routines. However, only a small percentage of children now walk or bike to 

active school transport (AST) (i.e., 

to and from school) by Australian 

ver the past two decades,5 reflecting 

As a result, interventions to encourage AST have been 

of school travel require an understanding of the 

ence decisions about a child’s trip to school and most importantly which, if any, 

Despite the considerable amount of research in recent years exploring 

correlates of school travel, there are still important evidence gaps that need to be addressed. 

nly a handful of studies have concurrently examined multiple (i.e., individual, social and 

environmental factors) influences of children walking to and from school8-12 and none of these 

analyses by gender, despite girls being less likely to use active forms of transport.13-15 

reported environmental correlates. 

f the environment such as distance to school, traffic volume of roads en 

route to school and pedestrian connectivity offer a potentially unbiased measure of the 
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characteristics of the environment, yet few studies have included objective measures.16 Thirdly, in 

the evidence base to-date few studies have examined walking and cycling separately. de Vries et 

al. showed that environmental correlates of walking and cycling in children, differ by purpose and 

commuting mode.17 This being the case, there are little data enabling comparison of the correlates 

of different active transport modes. A better understanding of the factors that influence the trip to 

school is needed to inform policy and guide the development of interventions targeting children’s 

travel behaviour.  

 

AST may be an important contributor to achieving recommended physical activity levels in school 

children. Three recent systematic reviews of studies that assessed the contribution of AST to 

children’s overall physical activity levels found that children who use AST tend to have higher 

physical activity levels than children who are driven to and from school.18-20 However, travel 

mode misclassification, reliance on self-reported behaviour, and inconsistent findings regarding 

gender differences in studies examining the association between school travel mode and physical 

activity has limited our understanding of this relationship.18-20  Moreover, at least one half of all 

studies examining the relationship between travel mode and physical activity have relied on child 

self-report or parent-report of the child’s physical activity rather than objectively measured 

physical activity.19,20 Few studies have examined the association between school-related transport 

and pedometer-determined physical activity but among those that have, children who are driven 

to school appear to do between 1052 and 3500 fewer daily steps than children who walk.21-23 

However, their studies have not adjusted for distance from home to school which has been found 

elsewhere to moderate the association between walking to school and overall levels of physical 

activity.24,25 These studies found that the contribution of AST to overall physical activity increases 

as the distance to school increases.24,25 

Given that an important impetus for implementing child AST interventions is concerns about 

child obesity levels, it is important to establish the contribution that walking, as opposed to being 

driven, to and from school is likely to have on weight status. To date, the research is mixed on 

whether children who commute to school by active modes have a lower BMI than those who use 

passive modes. For example, of the 26 studies, that have examined whether children who 

commute to school by active modes have healthier body weight or a lower BMI than their non-

active commuting counterparts, 11 found no significant association, seven found significant results 

but only for subgroups of the study population (i.e., gender and age group differences), seven 

found a consistent association between AST and lower body weight, whilst one found a significant 

association between AST and higher BMI (see Table 2.3 for a full list of these studies). Many are 
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the same studies that measured physical activity, so the same heterogeneity of samples and 

categorisation criteria apply to these findings as well. A major factor that may contribute to the 

inconsistencies in the literature relates to the failure to consider the distance between home and 

school or to adjust for other potential confounding variables (e.g., diet, overall physical activity, 

sedentary behaviour, pubertal stage). Furthermore, at least three studies have relied on self-

report and/or proxy reporting by parents on the child’s weight status as opposed to measured 

height and weight.13,26,27 Thus, our current understanding of the relationship between school 

travel mode, physical activity and weight status is limited by the mixed findings. In order to 

develop appropriate and effective chid physical activity and obesity interventions, further research 

is warranted to inform decisions on whether to target AST.  

The findings of this thesis are likely to be important to parents, children, school principals and 

other school community members, public health officials, urban planners and designers, 

government departments and organisations that promote children’s active transport. It is also 

hoped that the results will have direct implications for policy makers in terms of their initiatives to 

promote AST to facilitate increases in children’s daily physical activity. This has been facilitated by 

this study being conducted in collaboration with Walking WA. This committee includes 

representatives from the WA Department for Transport, the WA Department of Education and 

Training, Main Roads WA, and the National Heart Foundation. Furthermore, increasing levels of 

walking and cycling to and from school and awareness of the benefits of doing so are two main 

goals of the Walking Strategy for Western Australia 2007-2020.28 Therefore, it is hoped that the 

results not only advance the international literature and make a contribution to knowledge, but 

will also directly inform and justify the funding of initiatives to promote AST and facilitate 

increases in daily physical activity in Western Australian children.  

1 . 2  T H E O R E T I C A L  A P P R O A C H  T A K E N  

A conceptual framework helps to design and implement research and can help the researcher 

articulate  contextual influences on behaviour.29 An ecological model can be a useful tool for 

studying the multiple levels of influence on behaviour. It has gained increased recognition in the 

field of health promotion30-33 and has been applied to investigations of many different health 

issues.33-36 As there are multiple levels of correlates of AST, an ecological framework was used for 

this study. The conceptual model that drove this study is shown in Figure 1.1.  It seeks to 

highlight that there may be simultaneous and multiple individual, social and environmental factors 

(objective and perceived) that influence parental and child perceptions which in turn influence the 

decision to use AST. Moreover, objective environmental factors (e.g., distance to school, traffic 
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volume of roads) may directly influence child and parent perceptions of the environment which, 

in turn, will influence the decision to use AST. Using AST will subsequently contribute to 

children’s total physical activity levels and weight status and this relationship is moderated by the 

distance the child actively travels to school. 
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Figure 1.1              Hypothesised model of the relationship between walking to and from school, physical activity and weight status 
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1 . 3  S T U D Y  B A C K G R O U N D  

This study draws on data collected as part of the TRavel, Environment and Kids (TREK) Project. 

The TREK Project was a three year cross-sectional research project funded by the National Health and 

Medical Research Council (NHMRC) which commenced in 2007. TREK aimed to examine the extent to 

which the urban design of local neighbourhoods hinders or facilitates the active transportation patterns of 

Year 5 to 7 students attending Perth metropolitan government primary schools. The current study uses 

data from the TREK child and parent questionnaire, pedometer-measured physical activity data, travel 

diary and anthropometric measurements. 

1 . 4  A I M  A N D  O B J E C T I V E S  

The overarching aim of this study was to investigate the relationship between school travel mode, 

physical activity and weight status in Perth metropolitan public primary school children. 

However, the specifiic objectives of the research were: 

• To explore factors that contribute to maximising data quality and response rates when 

conducting research in a primary school setting; 

• To validate the measurement device (i.e., the Accusplit AH 120M8 pedometer) used to 

measure children’s physical activity in the TREK project; 

• To examine, concurrently, the individual, social and environmental factors associated 

with walking and cycling to school and examine gender differences; 

• To investigate whether being driven to school is associated with lower weekday and 

weekend step counts, less active leisure pursuits and more sedentary behaviour; and 

examine gender differences; 

• To investigate the association between frequent car travel to school (versus walking) and 

weight status (i.e., body mass index) taking into account distance, overall physical 

activity, sedentary behaviour and diet; and examining gender differences; and 

• To investigate, the potential contribution of replacing school car trips with walking (i.e., 

‘mode shifting’) on children achieving the recommended daily steps. 

1 . 5  T H E S I S  S T R U C T U R E  

This thesis comprises ten Chapters.  Following the introductory Chapter, Chapter 2 provides a 

background and literature review of children’s physical activity, childhood overweight and 
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obesity, active transportation to school (including prevalence, barriers and enablers and benefits) 

and the relationship between AST and children’s physical activity and weight status. Chapter 3 

outlines the overall methods for the TREK study. Results chapters are presented as a series of 

manuscripts, in accordance with The University of Western Australia Doctor of Philosophy Rule 

33.(1): 

A thesis may be presented in the form of a typescript, a published book or a paper or a series of papers 

which have been published in refereed journals. 

The full manuscripts are currently at various stages of review and publication. The first of these 

manuscripts, presented in Chapter 3, describes the methodological techniques used to maximise 

data quality and quantity from the TREK study. The second manuscript, Chapter 5, details the 

validation study of the physical activity measurement device used in the TREK study. The next 

two manuscripts, Chapter 6 and Chapter 7, include quantitative research undertaken to explore 

the factors that are associated with walking and cycling to and from school. The final two 

manuscripts, Chapter 8 and Chapter 9, explore the relationship between travel mode to school, 

physical activity and BMI. The thesis concludes in Chapter 10 with a discussion of the major 

findings, study limitations and strengths, implications for research, policy and practice and 

recommendations for future research. 
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“Despite the flat terrain and large network of paths, parents do not encourage 

students to walk or ride. Parents tell us that they are seen as "not good" parents if 

they "make" their children walk (or ride). Furthermore, many students are 

committed to after school activities, which mean they are picked up immediately 

after school, so the afternoon pickup is a frenzy in the carpark.” 

School principal participating in the TREK study 

 

 

“I would love to allow my kids the freedom I had and let them walk around the 

neighbourhood etc, but just feel like it’s not safe. We live 25 minute walk to 

school but 1 minute drive! So we are never organised on time.”  

Parent participating in the TREK study 

 

 

“If there were footpaths in my area and on my road I would feel more confident about 

my children walking/riding to and from school. Teenage idiots in cars hoon around 

our corner and streets making it very unsafe for my children to travel safely.” 

Parent participating in the TREK study 

  
Pictures by two TREK participants in response to how they would most like to travel to school 



 

 

 

2 . 1  I N T R O D U C T I O N

This Chapter provides an overview of the literature related to childhood 

levels in children and active school transport (AST). The background on childhood obesity covers 

its definition, epidemiology, health consequences and associated causes. In r

activity, definition and measurement, associated health benefits and current levels in children are 

outlined. This Chapter then examines past and current levels of AST, summarises the benefits 

associated with AST and reviews the existin

walking and cycling to school. Finally, studies examining the association between AST, physical 

activity levels and weight status 

knowledge are identified.

2 . 2  C H I L D H O O D  O B E S I T Y

2 . 2 . 1  D E F I N I T I O N  A N D  M E A S U R

Obesity is a term used to describe the excess accumulation of body fat which puts a person at 

increased risk of morbidity and premature death.

for epidemiological purposes, measures of relative weight are often used as a proxy for body fat.

The most widely used indirect measure of obe

surrogate marker of fat mass determined by dividing an individual’s weight in kilogram

his/her height in metre

of overweight and a BMI value greater than 30kg/m

measures take into account age and gender. 

overweight and obesity in children

 

R E V I E W  O F  L I T E R AT U R E  

 

N T R O D U C T I O N  

des an overview of the literature related to childhood 

levels in children and active school transport (AST). The background on childhood obesity covers 

its definition, epidemiology, health consequences and associated causes. In r

activity, definition and measurement, associated health benefits and current levels in children are 

outlined. This Chapter then examines past and current levels of AST, summarises the benefits 

associated with AST and reviews the existing empirical research surrounding the correlates of 

walking and cycling to school. Finally, studies examining the association between AST, physical 

activity levels and weight status are summarised and critiqued and gaps in the current body of 

identified. 

H I L D H O O D  O B E S I T Y  

E F I N I T I O N  A N D  M E A S U R E M E N T  O F  C H I L D H O O D  O

Obesity is a term used to describe the excess accumulation of body fat which puts a person at 

increased risk of morbidity and premature death.37 Body fat is not easy to measure

for epidemiological purposes, measures of relative weight are often used as a proxy for body fat.

The most widely used indirect measure of obesity is the body mass index (BMI).

surrogate marker of fat mass determined by dividing an individual’s weight in kilogram

es squared (m2).40 In adults, a BMI value greater than 25kg/m

of overweight and a BMI value greater than 30kg/m2 is indicative of obesity

measures take into account age and gender. This has led to the use of BMI reference data to define 

overweight and obesity in children. For example, the International Obesity Taskforce (IOTF) has 
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C H A P T E R  2  

 

des an overview of the literature related to childhood obesity, physical activity 

levels in children and active school transport (AST). The background on childhood obesity covers 

its definition, epidemiology, health consequences and associated causes. In relation to physical 

activity, definition and measurement, associated health benefits and current levels in children are 

outlined. This Chapter then examines past and current levels of AST, summarises the benefits 

g empirical research surrounding the correlates of 

walking and cycling to school. Finally, studies examining the association between AST, physical 

gaps in the current body of 

E M E N T  O F  C H I L D H O O D  O B E S I T Y  

Obesity is a term used to describe the excess accumulation of body fat which puts a person at 

ody fat is not easy to measure directly, and so 

for epidemiological purposes, measures of relative weight are often used as a proxy for body fat.38 

sity is the body mass index (BMI).39 The BMI is a 

surrogate marker of fat mass determined by dividing an individual’s weight in kilograms (kg) by 

In adults, a BMI value greater than 25kg/m2 is indicative 

is indicative of obesity.40 In children, BMI 

This has led to the use of BMI reference data to define 

International Obesity Taskforce (IOTF) has 
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developed an international definition for childhood overweight and obesity based on reference 

data pooled from six countries.41 From this pooled data Cole and colleagues,41 developed quasi-

centile curves that are linked to the adult cut offs of 25 and 30 kg/m2 for overweight and obesity.  

 

The use of BMI as an indicator of overweight and obesity, however, is limited. In children, the 

relationship between BMI and body fat has been shown to vary with ethnicity, muscle mass and 

sexual maturation in addition to age and gender.42 Furthermore, BMI does not distinguish 

between excess fat, muscle or bone mass, nor does it provide any indication of the distribution of 

fat mass among individuals.42  Nevertheless, whilst other measures of adiposity, such as skinfold 

thicknesses, bioelectrical impedance, underwater weighing, and dual energy x-ray absorption, 

maybe more accurate than BMI,42 they can be expensive, intrusive, not widely available, or 

difficult to standardize across observers or machines. Similarly, despite the shortcomings of BMI 

as a measure of obesity, in children it remains a widely used epidemiological measure of childhood 

obesity.43 As such, most of the evidence concerning obesity-related health risks is based on the 

association between BMI and various health outcomes.42 

2 . 2 . 2  O V E R W E I G H T  A N D  O B E S I T Y  P R E V A L E N C E  I N  A U S T R A L I A  

A N D  G L O B A L L Y  

A d u l t s  

In 1995, an estimated 200 million adults were obese worldwide.37 By 2010, this number had 

increased to over 475 million with a further one billion estimated to be overweight globally.44 

Indeed, the World Health Organization (WHO) describes the escalating global epidemic of 

obesity as ‘one of today’s most blatantly visible, yet most neglected, public health problems’.37  

 

Australia has the fourth highest rate of adult obesity in the OECD after the United States, Mexico 

and New Zealand.45 Indeed, according to the most recent National Health Survey (2007/2008) 

61.4% of the adult Australian population (68% of men and 55% of women) are estimated to be 

overweight or obese.46 When compared with measured results from the 1995 National Nutrition 

Survey, the proportion of adults classified as overweight or obese has increased from 64% in 1995 

to 68% in 2007-08 for males and from 49% to 55% in females. If this increasing trend continues 

it is estimated that 6.9 million Australians will be clinically obese (as defined by BMI) by 2025.47 
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C h i l d r e n  

In 2010 the International Obesity Task Force estimated that 150 million school-aged children 

world-wide were overweight and a further 50 million were classified as obese.44 Alarmingly, of 

the children estimated to be overweight, 40 million are under the age of five.44 Whilst obesity in 

children has followed the same increasing trend as adults, recent evidence from several countries 

including Australia, China, England, France, The Netherlands, New Zealand, Sweden, 

Switzerland and the USA is suggesting that the rise in childhood obesity has slowed appreciably, 

or even plateaued.48 Nevertheless, an alarming number of children are overweight or obese 

making it a health issue of great concern throughout the world. 

The prevalence of childhood overweight and obesity in Australia is among the highest of all 

developed nations and has been increasing rapidly over the past several decades. For instance, in 

the ten-year period from 1985 to 1995, the combined level of overweight and obesity in 

Australian children more than doubled whilst the prevalence of obesity approximately tripled in 

all age groups and sexes.49 In 2000 it was estimated that 20% of Australian children were either 

overweight or obese.49 More recently, the 2007-08 National Health Survey indicated that 24.9% 

of Australian children (approximately 600,000) aged 5 to 17 years were overweight or obese 

(25.8% of boys and 24.0% of girls).46At current trends, the rate of overweight and obese children 

is projected to increase by 3 to 7 percent during the next decade.50 

2 . 2 . 3  H E A L T H  C O N S E Q U E N C E S  O F  C H I L D H O O D  O B E S I T Y  

The wide range of physical health consequences of overweight and obesity in childhood are listed 

in Table 2.1. Most of these conditions can also occur in adulthood as a consequence of obesity. 

Indeed, the most important long-term effect of obesity in childhood is the continuation of excess 

weight into adulthood, which has been shown to be significantly associated with both mortality 

and morbidity later in life.40  
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Table 2.1 Physical health consequences of childhood overweight and obesity 

 
Organ system Condition 

Cardiovascular 

Hypertension 
Abnormal lipid profiles 
Atherosclerosis 
Left ventricular hypertrophy 
 

Endocrine 

Insulin resistance/abnormal glucose metabolism 
Type 2 diabetes 
Menstrual abnormalities 
Polycystic ovary syndrome 
 

Gastroenterological 

Nonalcoholic fatty liver disease 
Gastro-oesophageal reflux 
Gallstone development 
 

Pulmonary 
Asthma 
Sleep-associated breathing disorders 

  

Orthopaedic 

Slipped capital femoral epiphysis 
Genu valgum 
Tibia vara 
Flat feet 
Low back pain 
Scoliosis 
Osteoarthritis 
 

Neurological Idiopathic intracranial hypertension 
  
Dermatological Acanthosis nigricans 

 
Sources: Summarised from ‘Obesity in children and young people: a crisis in public health’

51
 and ‘An 

international consensus statement on childhood obesity’
52

 

 
There has been an increasing recognition that the effects of overweight and obesity go far beyond 

the physical health consequences listed above. In terms of psychosocial well-being, overweight 

and obesity in children has been associated with low self-esteem,53 body dissatisfaction,54 

depression,54 anxiety,54 eating disordered symptoms,55 emotional problems55 and stigma and 

discrimination.56 The future potential burden of disease from increasing numbers of overweight 

and obese children is high, thus, preventing overweight and obesity in children is an important 

public health priority. 

2 . 2 . 4  C A U S E S  O F  C H I L D H O O D  O B E S I T Y  

Put simply, obesity results from an imbalance between energy intake and energy expenditure, so 

that a person is in positive energy balance.57 However, this imbalance is the end point of the 

developmental pathway of childhood obesity, and a wide range of behavioural, social, 

environmental and policy factors have been suggested as potential drivers of the current obesity 

epidemic.58,59 These include, but are not limited to, a shift in the availability of food and changes 

in the composition of our diet such as a lack of fruit and vegetable consumption and increasing 
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amounts of juices, sweetened beverages, condiments, snacks, cheese, portion sizes and meals 

eaten at restaurants, in particular, fast food.60,61 The other side of the energy balance equation is 

decreased physical activity62 including reductions in active transport63 and physical education in 

schools 64 and increases in sedentary pursuits such as television viewing, the use of computers and 

other forms of electronic entertainment.65-67 Urban sprawl,68 limited free play in children due to 

real or perceived safety concerns,69 changes in the demands on parents’ time and family life are 

other suggested important environmental influences.67  

 

It is also widely accepted that genetic and biological factors are important in the aetiology of 

childhood obesity.67,70 For example, a small proportion of childhood obesity (less than 5%) arises 

from identifiable hormonal, neurological, or single gene defect conditions.71,72 The exponential 

rise in childhood obesity seen worldwide in recent decades, however, suggests that that it is not 

likely due to recent changes in genetics but rather a result of changes in behaviour.67 In terms of 

public health action, to reverse the rising prevalence trend, it is crucial to understand the 

environmental and societal aspects of childhood obesity, and apply this knowledge in the 

development of prevention strategies.  

2 . 2 . 5  D E F I N I T I O N  A N D  M E A S U R E M E N T  O F  P H Y S I C A L  A C T I V I T Y  I N  

C H I L D R E N  

Physical activity is defined as ‘any bodily movement produced by skeletal muscles that requires 

energy expenditure’.73 There are a number of different measurement approaches for assessing 

children's physical activity. These include self-report, direct observation, mechanical or electronic 

monitoring, direct or indirect calorimetry, and the doubly labelled water method.74 Selection of 

an appropriate instrument depends upon the research question as well as the relative importance 

of accuracy and practicality.75 For example, measures of energy expenditure obtained using 

doubly-labelled water, indirect calorimetry may be highly accurate,76 but their cost and 

inconvenience make them impractical for field-based assessments on large population samples. 

The measurement of physical activity in large population based research studies requires low cost 

accurate methods that are acceptable to study participants. Self-report and monitoring devices are 

not as difficult to implement and offer a lower cost per observation, but lack the precision of the 

laboratory-based measures.74 

 

Self-report or parent proxy methods to measure children’s physical activity are generally 

relatively inexpensive, quick to administer, unobtrusive, and versatile, and several sources of 
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physical activity information can be obtained from an interview, a questionnaire, or a log.74 Using 

a self-report method, study participants are often asked to recall information on physical activity 

participation during a period in the recent past (e.g., 1 day, 7 days, 1 month) or, alternatively, 

they may be asked about their usual or ‘habitual’ activity behaviour.74 Major disadvantages of self-

report methods include the limitations associated with accuracy of recall and individual 

interpretations of questionnaires. For example, young children have been shown to lack the 

cognitive ability to reliably recall details about their activity patterns,77 particularly in relation to 

physical activity intensity and duration.76 Furthermore, self-report is subjective and may be 

influenced by social desirability and other biases.76 As such, objective monitoring of children’s 

daily physical activity are increasingly being adopted using electronic motion sensors such as 

accelerometers and pedometers. 

 

Accelerometers and pedometers are small, light-weight, unobtrusive motion sensors instruments 

that are typically worn at the waist and detect and count movement.78 Accelerometers can detect 

movement in one plane (uniaxial, typically the vertical plane) or up to three planes (triaxial).78 

The accelerometer records ‘activity counts’ (raw or pure movement data) that are the product of 

frequency and intensity of movement over a selected time interval and the results are displayed as 

an accumulated total or downloaded for computer analysis.78 In contrast, the pedometer is much 

simpler in design and requires no additional software or expertise to access or interpret data.79 

The internal mechanism of a pedometer typically includes a horizontal, spring suspended lever 

arm that moves up and down with ambulation (e.g., walking, running) and an electrical circuit 

closes with each movement detected and an accumulated step count is displayed digitally on a 

feedback screen.79 Pedometers are not designed to capture pattern, intensity, or type of physical 

activity, restricting their use to measures of total accumulated steps taken over a specific time 

frame.80 

 

Accelerometers are considered the most reliable objective monitor for measuring varying 

intensities of children’s physical activity over extended periods76 and, as children are not able to 

read their scores, are thought to have lower wearer reactivity.81 However, accelerometers can be 

expensive and there are other costs associated with additional software and calibration hardware, 

and the associated demands of personnel expertise and time.82 In terms of practicality, 

pedometers offer a lower cost objective monitoring alternative for large scale studies with limited 

budgets. Pedometers correlate positively with time in observed activity (median of reported 

correlations r=0.82)83 and measures of energy expenditure (median of reported correlations 

r=0.68).83 Pedometers also display good agreement with accelerometers (r =0.80-0.90)84-88 
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indicating that the two types of motion sensors measure approximately the same total 

accumulated daily activity. As a result, pedometers are widely used in physical activity 

research39,40 and BMI referenced physical activity guidelines based on daily step counts have been 

published.3,89  

 

A detailed critique of pedometer measured physical activity is provided in Chapter 5, and briefly 

described here. Yamax SW series pedometers (Yamax Corp., Tokyo, Japan) are the most widely 

used pedometer in research to-date and have become the criterion pedometer against which 

others are compared because of their consistent performance in studies of adults.90-92 

Biomechanically, children’s walk patterns are less mature than that of adults due to maturational 

events like changes in body proportions, increases in muscular strength and postural control.93 

Moreover, children have higher variability in their walking and running stride frequency 

compared with adults.94 Thus, the performance of the Yamax SW series in children is less clear. 

Five pedometer validation studies measuring children’s physical activity in a controlled setting, 

using observer counted steps as the criterion, found that the Yamax Digiwalker SW-200 

performed well at moderate and fast walk speeds; but undercounted 25%95 to 100%96 of steps at 

lower speeds.97-99 Other factors that may impact the validity and reliability of pedometers in 

children relate to pedometer tilt angle,100 being overweight,96 and pedometer placement.99   

 

Recent pedometer models incorporate an internal clock and multiday memory function (e.g., 

New Lifestyles NL-2000, Accusplit AH120M9, and now the Yamax CW-700). The advantage 

that these pedometers have over conventional pedometers (e.g., Yamax SW-200) is that the in-

built memory function allows step counts on weekdays and weekends to be analyzed separately 

and negates the need for either researcher or child to manually record step counts each day and to 

reset the pedometer. Despite this new feature, to-date only one study has validated a built-in 

memory pedometer in children. This study of 85 children aged 5-7 and 9-11 years, found that the 

New Lifetstyles NL-2000 (New Lifestyles Inc., lee’s Summit, MO) built-in memory pedometer 

offered similar accuracy and better precision than the widely used Yamax SW-200 pedometer.100 

The accuracy of the NL-2000 may be related to its piezo-electric (versus spring-levered) internal 

mechanism that makes it less susceptible to errors due to tilt.101 However, the considerably higher 

cost of the NL 2000 (approximately twice that of the spring-levered pedometers) may preclude 

its use in large-scale studies with limited financial resources.99 Thus, further research validating 

the use of lower-cost pedometers with built-in memory in children is warranted. 
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2 . 2 . 6  B E N E F I T S  O F  P H Y S I C A L  A C T I V I T Y  

There are a wide range of health benefits associated with engaging in regular physical activity in 

childhood. For example, physically active children have been shown to be at a reduced risk of 

experiencing chronic disease risk factors such as elevated blood pressure102 and 

hypercholesterolemia,103 have higher bone mineral density,104,105 leaner body composition,104 

lower waist circumference,106 and are at reduced risk of becoming overweight or obese.107-109 

Increased physical activity during childhood is also associated with improved motor skills,110 

increased muscular strength and endurance,111 reduced reported physical complaints,112 reduced 

asthma rates113 and increased cardiovascular fitness114,115 which tracks into adulthood.116 

 

In addition to physical health benefits, a growing body of evidence indicates that physically active 

children are likely to have enhanced mental and emotional well-being. For example, more active 

children have been shown to have a better body image,112 feel less depressed,115,117 possess 

enhanced self-esteem,118,119 and have improved self-confidence.112  Furthermore, physical activity 

has been linked to improved learning capacity,120,121 cognitive function,122 concentration,123 and 

academic achievement.121,124,125 

2 . 2 . 7  P H Y S I C A L  A C T I V I T Y  G U I D E L I N E S  F O R  C H I L D R E N  

In recognition of the health benefits of regular physical activity, current national Australian 

guidelines recommend that children perform at least 60 minutes of moderate-to vigorous-

intensity physical activity (MVPA) every day.126 Activities typically classified as moderate-to 

vigorous-intensity include brisk walking, cycling and playing netball or football. Therefore, to 

attain the health benefits associated with physical activity, the accumulation of 60 minutes of 

moderate activity throughout the day for most days of the week is necessary. However, this 

activity can be conducted in as little as fifteen-minute bouts four times a day—the equivalent of a 

walk to and from school, plus running around at recess and lunchtime. 

 

A study exploring international physical activity data from 34 countries found that over one half of 

the school-aged children surveyed failed to meet physical activity guidelines.127 Similarly, the most 

recent national physical activity survey revealed that 68% of Australian children aged 9 to 16 years 

did not meet the guidelines for MVPA (i.e., accumulated at least 60 minutes of MVPA on each of 

the four days sampled).128 Furthermore, girls were less likely to meet the guidelines than boys, 

and MVPA declined with age, particularly in older girls. For girls aged 14-16, only 13% met the 

recommended MVPA level.128 Data from the most recent Western Australian Child and 
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adolescent Physical Activity and Nutrition Survey (CAPANS) also revealed low levels of physical 

activity amongst children with only 27% of primary school girls and 41% of primary school boys 

interviewed reported undertaking the recommended minimum 60 minutes of physical activity 

everyday.2 

 

Moreover, in recent years there has been increased interest in objective monitoring of children’s 

daily physical activity using pedometers.129 Although 10,000 steps per day is recommended for 

good health in adults,130,131 emerging data indicate that more steps may be required for children to 

elicit substantial health benefits. Tudor Locke and colleagues have established criterion-referenced 

standards for physical activity using pedometer assessed steps/day to identify optimal age- and 

sex-specific standards for steps/day related to international BMI cut points for normal weight and 

overweight/obesity. The recommended daily steps for 6 to 12 year-old children is 12,000 

steps/day for girls and 15,000 steps/day for boys,3,132 Pedometer data from the CAPANS study 

showed that on average, Western Australian primary school girls and boys surveyed took 12,015 

steps/day and 13,844 steps/day respectively,2 slightly higher than the data recorded in 2003 that 

used the same sampling frame,133 yet for boys, still substantially lower than what is 

recommended. Similarly, national Australian data show that both boys and girls aged 9-16 years 

fall short of meeting estimated pedometer recommendations by approximately 2000 steps with 

only 24% of boys and 33% of girls aged 9-13 years and 13% of boys and 16% of girls aged 14-16 

years meeting the recommended number of steps.128 These studies suggest that Australian 

children are insufficiently active to prevent overweight and obesity and more needs to be done to  

maximise opportunities to participate in physical activity.   

S e d e n t a r y  b e h a v i o u r  

Being physically inactive or ‘sedentary’ refers to behaviours that encompass sitting or lying as the 

dominant posture and result in very low levels of energy expenditure.134 Sedentary behaviour can 

be either ‘productive’ (e.g., reading and using the computer for homework) or ‘leisure’ (i.e., 

watching TV or playing non-educational video games) depending on the purpose of the activity.135 

Productive sedentary behaviours have not been associated with higher levels of physical inactivity 

in children and adolescents.135 Leisure-time sedentary behaviours, however, have been associated 

with metabolic risk factors independent of meeting physical activity recommendations,136 as well 

overweight and obesity.137 Furthermore, it has been hypothesised that the time spent in leisure 

screen-based activity may displace138 other activities that require more energy such as children’s 

active free play139 and structured physical activity.107  

 



 

20 
 

Despite Australian guidelines recommending that children limit their screen-based activity to <2 

hours daily,126 on average, Australian children spend 2.5 hours a day watching TV alone,140 with 

two thirds (66%) of Australian children exceeding the recommended time in sedentary 

behaviour.128 Furthermore, data from the CAPANS study revealed that the majority of Western 

Australian primary school children (71-75%) and secondary school children (79-83%) reported 

participating in more than the recommended two hours of screen-based recreation on at least one 

day in the previous week.2 To reduce children’s sedentary behaviours, identifying modifiable 

correlates is a priority.141  

 

2 . 2 . 8  O P P O R T U N I T I E S  F O R  C H I L D R E N ’ S  P H Y S I C A L  A C T I V I T Y  

Opportunities for children to be physically active can include school-based activity (formal and 

informal); participation in organised sport and recreation; unstructured activity and play 

undertaken in the backyard, park open space and community venues; and active transport, such as 

walking or cycling to school or other destinations.142 Until recently, the focus of efforts to 

promote children’s physical activity has been on increasing children’s participation in sport and 

exercise programs.143 However, very few countries have succeeded in increasing children’s 

physical activity levels at the population level through policies, programs and campaigns aimed at 

encouraging more children to participate in leisure-time physical activities such as sport and 

exercise.144 The school setting is an ideal environment for population-based physical activity 

interventions.145-148 It provides benefit to children from all risk groups, particularly those with 

limited or no access to play areas and avoids stigmatization of at-risk children.63 Although most 

schools require physical education as part of their curriculum, physical education classes may 

occur infrequently, children are often relatively inactive in them149-153 and activity levels vary 

considerably within and between classes, as a result of pedagogical, individual, and environmental 

factors.154 Increasing the frequency and duration of physical education classes is not always feasible 

given competing curriculum demands. It is thus essential to promote physical activity throughout 

the school day during classes, lunch times, and recess, in addition to developing strategies to 

encourage children’s participation in ‘incidental’ activity through active living.155 Active transport 

is a key component of active living. Using an active mode of transport to school presents an ideal 

opportunity for school children to accumulate additional moderate activity throughout the day for 

most days of the week, ‘incidentally’ and at low cost. 
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2 . 3  A C T I V E  S C H O O L  T R A N S P O R T  I N  A U S T R A L I A  A N D  

I N T E R N A T I O N A L L Y  

In the past, active school transport (AST) (defined as ‘travel by foot, bicycle and other non-

motorised vehicles’)156 offered an important source of daily physical activity for children. 

However, car trips have gradually replaced walking and cycling as the default travel choice to 

school. Australian children’s levels of AST are low and continue to decline in contrast to several 

European and Asian countries. In 1994, an epidemiological study comparing six international 

metropolitan cities found that Perth (Western Australian) children had the lowest prevalence of 

walking (35%) or cycling (6%) to school and the highest level of car use (59%) compared with 

77% of students walking and cycling to school in Sweden or 52% in Montreal.157 Indeed, an 

analysis of Australian Household Travel Surveys spanning several decades (1971-2003) showed 

that the proportion of 10-14 year old children walking to school decreased from 44.2% in 1971 

to 21.1% in 2003 whilst car use increased from 12.2% to 47.8%.5 Furthermore, levels of cycling 

to school in Australian children have also declined rapidly over the past few decades. For 

example, between 1985 and 2001 cycling to school at least once per week dropped from 20% to 

8% among 9-13 year olds.158 Notably, the decline in active transportation to school has not been 

accompanied by increased participation in sport or active recreation. Participation in sport or 

active recreation remained relatively steady between 2000 and 2009.159 

 

Similar school transportation trends have been shown in the US and the UK. For example, US 

National Personal Transportation Survey data show that the number of students walking and 

biking to school decreased more than three-fold over the past few decades, from 41% in 1969, to 

only 13% in 2001.160 This decreasing trend in walking and cycling was mirrored by a rise in 

driving to school, from 17% in 1969 to 55% in 2001.160 Although not as pronounced, National 

Travel Survey data from the UK collected between 1975/76 and 2009 also showed reductions in 

the proportion of children walking (53 to 38%) and cycling (7 to 3%) to school.161 In contrast, the 

proportion of elementary school-aged children travelling to school by car increased from 30% in 

1992/94 to 43% in 2010 in the UK.7,162 While the true causes of these changes in travel behaviour 

are not yet known, recent travel behaviour literature suggests several factors influence a child’s 

trip to school, and these are discussed later in this Chapter.  
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2 . 4  B E N E F I T S  O F  A C T I V E  S C H O O L  T R A N S P O R T A T I O N  

2 . 4 . 1  E N V I R O N M E N T A L  B E N E F I T S  

Walking and cycling are two of the cleanest and most energy-efficient forms of transportation. In 

contrast, motor vehicles emit various air pollutants including volatile organic compounds, 

nitrogen oxides, particulate matter, carbon monoxide, sulphur oxides and greenhouse gas 

emissions.163 All these pollutants have been associated with adverse health outcomes in children 

including decreased growth of lung function, bronchitis, asthma, allergies, and immune system 

suppression.157,164 Replacing car trips to school with walking for transport can help alleviate these 

negative impacts of motorised travel, particularly since short car trips can be the most 

polluting.165,166 Other environmental benefits of active transportation include reductions in global 

climate change and noise pollution.166 

2 . 4 . 2  R E D U C E D  T R A F F I C  C O N G E S T I O N  

Traffic congestion and car space requirements are a major concern for a number of school 

communities.167 Peak drop-off times before and after school are one of the greatest times of traffic 

congestion.28 Parents driving children to school have been shown to contribute around 20% of 

cars on the road in the morning rush hour.168 Additionally, around 40% of car trips to school are 

home-school-home trips (ie not part of linked trips from home to school to other destinations).169 

Thus, increasing the number of children using AST can reduce traffic congestion benefiting all 

road users, especially during peak hours. Clearer roads also create a safer and more pleasant 

environment for pedestrians, and thereby may encourage more children to walk or cycle to 

school. 

2 . 4 . 3  H E A L T H  A N D  O T H E R  B E N E F I T S  

There are many physical, social and mental health benefits to children using active modes of 

transport to school and a detailed discussion on the physical activity and body weight benefits of 

AST is provided later in this Chapter. Other physical health benefits of AST include increased 

cardio-respiratory fitness,170-173 muscular fitness170 and flexibility.18,170  

 

Moreover, research in the UK found that children who walked to school were more alert and 

ready to learn each morning than those children who made the journey by car.174,175 This is 

supported by other research suggesting that physically active children perform better academically 
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at school.125,165,176 Furthermore, Walking School Bus programs have been found to increase 

children’s (and parents) sense of community and provide children with the opportunity to 

develop valuable friendships with children of all ages, rather than just classmates.177,178 Indeed, in 

terms of social interactions among children, ’socialising with friends‘ was one of the three most 

frequently cited reasons for liking walking to school.179 

2 . 4 . 4  I N D E P E N D E N T  M O B I L I T Y  

AST can also play a key role in children’s maturation by equipping them with the skills required to 

navigate the world independently.180 Independent mobility refers to the child’s ability to walk or 

cycle to local neighbourhood destinations without adult supervision181 and is important for 

children as it helps develop spatial, motor and analytic skills, knowledge about their environment 

and community, social and emotional development and resilience.182-184 In addition, when 

children are away from adult supervision, they learn to socialise with others and build their 

confidence and self-esteem through increased independence and responsibility, which are 

required to provide a solid foundation for good health.182,185 Furthermore, Dollman and Lewis186 

found that AST predicts a greater likelihood of actively commuting to other destinations in the 

neighbourhood, irrespective of overall physical activity levels, socio-economic status and parents 

perceptions of neighbourhood risks. More recently, Villanueva181 found that children (and 

parents) who are confident in their ability to travel independently are more likely to actively 

travel to other utilitarian destinations. 

 

2 . 5  A C T I V E  S C H O O L  T R A N S P O R T  I N T E R V E N T I O N S  A N D  

P R O G R A M S  

Published intervention evidence on successful initiatives to improve active travel to school is 

scarce. A systematic review of interventions to promote walking in children identified only three 

school travel initiatives that presented before- and after results on walking level and used 

concurrent controls.187 There are few other published studies188-190 and there has been only one 

cluster randomised control trial of a program to increase walking to school.190 This study 

evaluated a UK program which developed and implemented travel plans in more than 2000 

schools. The evaluation found that travel patterns did not change at schools which developed and 

implemented travel plans, and parents' fears were not reduced.190  The authors concluded that 

travel plans alone are ineffective in changing school travel mode.190   
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Safe Routes to School (SRTS) programs support children walking or biking safely to and from 

school and incorporate  ‘Five Es’: Engineering (e.g., pedestrian and bicycle infrastructure 

improvements); Education (e.g., pedestrian and bicyclist safety courses); Enforcement (e.g., 

increased police patrols near schools); Encouragement (e.g., special events or media campaigns); 

and Evaluation (e.g., data collection and analysis).191 Evaluations of SRTS programs within the 

published scientific literature are limited. A recent review of AST programs identified three 

evaluations of SRTS projects in California that examined pre- and post-project rates of walking 

and cycling to school.189,192,193 While the results of these studies appear promising, in all three 

evaluations, none of the changes in rates of ATS could be directly attributed to the effects of SRTS  

programs because they were not compared to changes in rates at control schools.191 Evaluations 

using more rigorous experimental designs are necessary to assess the effect of SRTS programs on 

AST. 

 
Walking School Bus (WSB) programs – sometimes a component of SRTS programs – consists of 

adult volunteers that walk with children along a designated route to or from school, picking up or 

dropping off children along the way at designated ‘bus stops’. The adult monitors children, 

providing regular encouragement of appropriate pedestrian skills.194 WSB programs have been 

implemented in several countries including New Zealand, Canada, the US and the UK, as well as 

in Victoria and Western Australia but few evaluations have been published in peer reviewed 

journals. In Seattle, a WSB program resulted in a 25% increase in children walking to school.194 In 

Auckland, New Zealand, children who participated in a WSB program walked to or from school 

an average of 6.7 trips per week, resulting in an estimated 19.5 fewer cars outside the school at 

the start or end of each school day.195 In Hertfordshire, England, 22 schools with a total of 26 

WSBs reported an average of ten children per route, 62% of whom previously travelled to or 

from school by car.196 Authors of an evaluation of the WSB in Auckland, New Zealand195 

identified several benefits, but remained sceptical that the WSB alone could be a solution to car 

hegemony. Evaluation of a large scale WSB program in Victoria, Australia calculated that less than 

6% of students at participating schools take part in a WSB.197 Many parents volunteer their time 

to conduct WSBs and have been shown to be popular for some schools and surrounding 

suburbs/areas. However, the program's limited reach means it is unlikely to be an effective or 

cost efficient stand alone strategy to change the way that most students and parents travel to and 

from school.  

Importantly, it is likely that no one method of increasing active travel will be effective for 

students and parents at all schools, and more intensive and locally responsive programs may have 

greater success in increasing levels of AST. A better understanding of the factors that influence the 
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trip to school is needed to inform policy and guide the development of interventions targeting 

children’s travel behaviour.  

2 . 6  F A C T O R S  I N F L U E N C I N G  C H I L D R E N ’ S  A C T I V E  S C H O O L  

T R A N S P O R T  

Research on predictors of children’s active commuting to school has expanded rapidly over the 

past decade. Key categories of predictors that have emerged from the literature include socio-

demographic factors and characteristics of the individual and family, and social and physical 

environments.  

2 . 6 . 1  S O C I O - D E M O G R A P H I C  F A C T O R S  

A range of demographic factors appear to be associated with children’s AST. Generally, boys are 

more likely to use AST than girls.14,15,26,198,199 Furthermore, children from low socio-economic 

backgrounds are more likely than children from high socio-economic backgrounds to use AST200 

and this effect is noted using individual-level socio-economic measures (e.g., measures of 

household income and home ownership),201,202 school-level socio-economic measures203 and 

neighbourhood-level socio-economic measures.14 Having a non-white ethnic background has also 

been shown to have a positive association with AST.204 Some studies indicate that older children 

are more likely than younger children to actively commute to school,202,205,206 whereas other 

studies show the opposite pattern.13,200,207 

 

2 . 6 . 2  I N D I V I D U A L  A N D  F A M I L Y  F A C T O R S  

Active commuting to school also appears to be influenced by parent and family attributes and 

circumstances. Motor vehicle trips to school often reflect the need for children to be at school and 

parents to be at work by a certain time208 and evidence suggests that children are less likely to 

actively commute when their parents work209 and when the active commuting interferes with 

parents’ work schedules201 and children’s after-school commitments.209  

 

2 . 6 . 3  S O C I A L  A N D  C U L T U R A L  F A C T O R S  

Social and cultural factors may also influence AST and encompass crime and social norms. 

Children’s fear of encountering bullies (particularly older children) and fear of bicycle vandalism 
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(especially by a peer or someone known to the bike owner) have been identified as barriers to 

AST.210-212 However, the relationship between parents’ concerns about child safety (i.e., 

kidnapping, crime, strangers, child molestation or bullying) and children’s AST has had mixed 

results. Whilst parents often cite that they are fearful about their child being abducted or attacked 

by strangers or bullied en route to school,213,214 a non-significant association between this 

determinant and children’s AST was reported by five studies,11,12,215-217 whilst three4,10,218 reported 

a negative association. More consistent results are noted for perceived social norms. This research 

shows that children are more likely to walk or bicycle to school when parents perceive that other 

children in the area actively commute12 and when other family members agree with the decision 

to allow a child to walk or bicycle to school.201 Furthermore, parents who rarely or never allow 

their child out without an adult, are more likely to drive their child to primary school.198  

2 . 6 . 4  E N V I R O N M E N T A L  F A C T O R S  

S c h o o l  f a c t o r s  

Children who attend public schools are more likely than students who attend private schools to 

actively commute to school.202,205 This may reflect the school catchment and distances needed to 

travel rather than socio-economic status per se.219 Furthermore, school policies may or may not 

promote AST such as school busing policies, school choice, school location, and start times.220  

B u i l t  e n v i r o n m e n t  f a c t o r s  

In recent years there has been a growing amount of research exploring the influence of the ‘built 

environment’ on children’s AST (i.e., the physical environmental features surrounding the home 

and the school and en route to school). Three relevant literature reviews examining 

environmental correlates of children’s active travel have been conducted,221,222 with one focusing 

specifically on the trip to school.204 All three reviews recognise the need for more research to 

confirm environmental factors as predictors of AST.  

Distance  

One of the most important and consistent correlates of AST among children appears to be the 

proximity of residential homes to schools with more children walking or cycling to school as 

proximity increases.201,205,223,224 However, despite parents consistently citing distance as a barrier 

to their children using AST,213,225-227 only 31% of US children who live within 1.6km of their 

school walk to school, and only 2% who live within 3.2km cycle.226 Although a ‘walkable’ school 
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journey for a child has not been defined, parents of Victorian children aged 10-12 years, reported 

that a walkable distance for their children was a round trip of about 1.6 km.208 This is consistent 

with three other Australian studies that showed that levels of walking sharply decline when 

distance exceeded 0.8 km, whether objectively measured,12,14or self-reported.205  

Recently, Panter and colleagues11 found a moderating effect for distance, whereby attitudes (e.g., 

convenience of driving) were more important for short distances and parental concerns about 

dangerous traffic were more important for long distances. Indeed parents, and children 

themselves, repeatedly express concerns about traffic dangers as reasons for not walking to 

school.213,214,228 In Australia, traffic crashes are one of the leading major causes of paediatric 

mortality.229 However, transport accidents resulting in the death of a child between 1999-2003 

were more prevalent amongst children who were an occupant of a motor vehicle than those who 

were a pedestrian or cyclist.229 In fact, the effect of increased walking for transport decreases 

accident risk by reducing the number of trips per vehicle and the number of vehicles parking.210 

Therefore, driving children to school may be no safer than walking or cycling in terms child 

mortality risk. In addition, by increasing levels of walking and cycling, the levels of perceived and 

actual safety also increase, as there are ‘more eyes on the street’ for natural surveillance, an 

important factor in crime prevention and parents perceptions of safety.201,230 

Objective built environmental factors 

The use of Geographic Information System (GIS) technology, a tool used to integrate, analyse and 

map spatially referenced data, in active living research has facilitated objective assessment of 

physical environment attributes hypothesized to be related to walking to school. Three US studies 

found that higher intersection densities and lower proportions of cul-de-sacs were associated with 

walking to school in elementary school children.203,231 However, Kerr et al.216 found no such 

association among children aged 5–18 years and Ewing et al.232 found no association between 

walking or biking to school and land use variables such as residential density and land use mix. 

Kerr et al. did, however, find that greater neighbourhood walkability (i.e., how friendly the built 

environment is for people to live, visit, shop, or enjoy spending time in an area - measured by a 

combination of residential density, pedestrian oriented retail design, street connectivity, and land 

use mix) was associated with more active commuting in children, but only in high income 

neighbourhoods.216 Indeed in our own research studying the impact of the street design 

surrounding schools and using data from the TREK study, we found a highly significant 

interaction between street network connectivity (measured by pedsheds) and traffic exposure that 

has not been identified previously.233 Importantly, children attending schools located in areas with 
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roads with both high street connectivity and high traffic volumes were less likely to walk, while 

those attending schools in areas with high connectivity and low traffic were more likely to walk.233 

This interaction between connectivity and traffic exposure shows the complexity of these 

relationships and the potential for inconsistencies in the literature that do not examine 

interactions. 

 

Other physical environmental factors that may influence children’s AST include urban versus 

rural location,207,234 navigation of steep roads12 and road, sidewalk and pedestrian infrastructure.232 

Indeed intervention research on the US ‘Safer routes to school’ programs has shown that 

infrastructure improvement (such as improvements to sidewalks, crossings and traffic control 

systems) resulted in more children walking and biking to school compared with a control 

group.189,192 This suggests that small but strategic pedestrian or bicycle facility improvements may 

impact the propensity of children to walk or bicycle to school. How well these results generalize 

to other countries, however, remains to be seen.192 Aesthetics, such as trees, shade, interesting 

things to look at, litter, attractive natural surroundings, and architecture, have also been found to 

be significantly associated with AST in one study.216 Finally, in contrast to studies that examined 

modifiable environmental factors, no association was found  between weather and directly 

observed rates of active commuting.235,236 

 

Perceived built environmental factors 

Several perceived built environmental factors have been identified as predictors of children's 

travel behaviour.204,221,222 Parental perceptions of no traffic lights or crossings for their child to 

use, good connectivity en route to school and having to cross busy roads to get to school were all 

negatively associated with walking or cycling to school in an Australian study.208 Gender 

differences may also exist. For example, 10-12 year old Australian girls were less likely to walk or 

cycle 3 or more times a week, if their parents perceived there were several roads to cross, limited 

public transport, and no parks nearby.208 Whilst for boys, only parental perceptions of no traffic 

lights/crossings decreased the likelihood.208  

Kerr et al.216 found that having stores within a 20-minute walk and the presence of walking and 

bicycling facilities were associated with AST. These results indicate that parents’ perceptions of 

having places to walk to (in addition to the school) and having appropriate infrastructure are key 

elements associated with AST. Furthermore, Kerr et al.216 combined 11 survey items measuring 

parental perceptions of crime, amount and speed of traffic and no (or inadequate) provision of 
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sidewalks or bikeways en route to school into one parental concerns score and found that lower 

overall concerns were associated with increased odds of active commuting to school.  

2 . 6 . 5  T H E O R E T I C A L  M O D E L S  O F  T H E  F A C T O R S  I N F L U E N C I N G  A S T  

The conceptual framework relating urban form with children’s travel mode to school proposed by  

Millan221 provides an important contribution to understanding the complex structure and 

direction of relationships influencing children’s travel mode to school. McMillan221 argued that 

the built environment has an important but indirect influence on active commuting by children 

because parental decision-making mediates the relationship. In McMillan’s framework (see Figure 

2.1) it is assumed that the elements of the urban form are first processed by parents, and parents’ 

perceptions, beliefs, and attitudes then have a direct link to the parents’ decision. So, a particular 

element of the built environment (e.g., number of street intersections) can be measured 

objectively using GIS software, but how the elements of the environment are perceived by 

parents is critical to the behavioural outcome. The moderating factors (e.g., socio-demographics 

such as age, gender, number of children) are those factors that may interact with the mediating 

variables to produce the parents’ final decision about allowing their child to walk or bicycle to 

school. McMillan’s framework is limited, however, by its narrow definition of the environment 

and its omission of the child’s involvement in the decision-making process regarding his or her 

travel.222,237 

 

In 2008, Panter et al.222 extended McMillan’s theoretical model to encompass diverse 

environmental factors including characteristics of the neighbourhood, destination and route 

environment (Figure 2.2) and highlights three main moderators of behaviour (child age, gender 

and distance to destination) which she hypothesized altered the strength of the association 

between the physical environment and active travel. It also encompasses four main domains of 

influence (individual, environmental, external factors and main moderators), accommodates both 

children and adolescents and active travel behaviours to destinations other than school, and allows 

for the fact that the actual decision on travel mode is likely to be a result of both parental and 

child perceptions.222 
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Figure 2.1 McMillan’s
221

 conceptual framework of an elementary-aged child’s travel behaviour 

Note: Solid arrows indicate hypothesized direct relationships, dotted arrows highlight hypothesized indirect relationships and X indicates the interaction between mediating and 
moderating factors 
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Figure 2.2 Panter et al.’s
222

 conceptual framework for the determinants of active travel in children 

* Not studied in relation to active travel behaviour in children. TPA= Transport-related Physical Activity. Arrows indicate a hypothesised direct relationship, Larger thicker lines indicate 
a stronger hypothesised direct relationship.  
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2 . 6 . 6  L I M I T A T I O N S  O F  E X I S T I N G  R E S E A R C H  E X A M I N I N G  T H E  

C O R R E L A T E S  O F  A C T I V E  S C H O O L  T R A N S P O R T  

Despite the considerable amount of research in recent years exploring correlates of school travel, 

there are still important evidence gaps that need to be addressed. Firstly, only a handful of studies 

have concurrently examined multiple (i.e., individual, social and environmental factors) 

influences of children walking to and from school8-12 and none of these stratified analyses by 

gender, despite girls being less likely to use active forms of transport.14,15,26,198,199 Secondly, studies 

to date mainly examine self or proxy-reported environmental correlates. Objective 

measurements of the environment such as distance to school, traffic volume of roads en route to 

school and pedestrian connectivity offer a potentially unbiased measure of the characteristics of 

the environment, yet few studies have included objective measures.16 Thirdly, in the evidence 

base to-date few studies have examined walking and cycling separately. Active transport, by 

definition, includes both travel by foot, bicycle and other non-motorised vehicles. However, 

correlates of these behaviours are likely to be different and studies rarely present results 

separately for walkers and cyclists. De Vries et al. showed that environmental correlates of 

walking and cycling in children, differ by purpose and commuting mode.17 This being the case, 

there are little data enabling comparison of the correlates of different active transport modes. A 

better understanding of the factors that influence the trip to school is needed to inform policy and 

guide the development of interventions targeting children’s travel behaviour.  

2 . 7  C H I L D R E N ’ S  A C T I V E  S C H O O L  T R A N S P O R T  A N D  P H Y S I C A L  

A C T I V I T Y  A N D  W E I G H T  S T A T U S  

Active travel to school has been identified as a potential source of regular moderate-intensity 

activity that can sustain an active lifestyle which is important for preventing obesity.238,239 This 

section reviews the studies that have examined the association between children’s AST, higher 

physical activity levels and overweight and obesity. The limitations and gaps in the evidence base 

to-date are also outlined. 
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2 . 7 . 1   A C T I V E  S C H O O L  T R A N S P O R T  A N D  P H Y S I C A L  A C T I V I T Y :  A  

S U M M A R Y  O F  T H E  E V I D E N C E  

There has been a surge of studies examining the relationship between AST and higher physical 

activity levels over recent years. Four reviews,18-20,220 which included 30 studies between them, 

along with eight studies published since, have presented data on the association between active 

school transport and physical activity levels. A summary of these studies is provided in (Table 2.2 

and Table 2.3). Overall, the results tend to indicate that AST is associated with higher physical 

activity levels with 23 studies finding a consistent positive association between AST and levels of 

physical activity, however, eleven studies found no association and four studies reported mixed 

results in subsets of their study population. 

Table 2.2 Summary of literature reporting a statistically significant association 
between active school transport and increased physical activity 

Active school transport and higher physical activity levels 

Positive 23 

Inverse 0 

No association 11 

Mixed 4 

Total 38 
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Table 2.3 Summary of the literature examining the association between higher physical activity levels, lower weight status and active school transport 

Author 

(date) 

Study 

Location 

Sample 

(mean age) 

Physical 

activity 

measure 

AST question & 

classification 

% classified 

as active 

commuters 

Association between 

AST and increased PA 

Weight status 

measure 

Association 

between AST 

and lower 

BMI/weight 

status 

Alexander 

et al. 

(2005)
240

 

Edinburgh, 

Scotland  

 

92 

adolescents 

13.8±0.27 

years 

MTI (3–5 

days) 

Travel to/from school 

(motorized both 

ways/walk one 

way/walk both ways) 

48.9% 

(+) 25.9 min MVPA 

daily on weekdays for 

children walking both 

ways. 

Not assessed Not assessed 

Baig et al. 

(2009)
241

 
UK 

673 

adolescents  

11-14 years 

Self report 

Dominant mode of 

transport to/from school 

in past 7 days and past 

12 months (car, bus, 

train, walk, cycle). 

Commute duration 

56% (past 

7 days) 

59.6% 

(past 12 

months) 

(=) no association 

BMI - 

Clinically 

measured 

 

(=) no 

association 

Bere et al. 

(2011)
242

 

Norway & 

The 

Netherland

s 

Longitudinal 

467 

adolesents 

mean age T1 

=13.2, 

T2=13.4 

Not assessed 

Assessed cycling only: 

children who usually 

cycled to school ≥3 

days/week divided into: 

No cycling, started 

cycling, stopped 

cycling, continued 

cycling. Distance 

included 

48% Not assessed 

BMI - 

Clinically 

measured 

 

(+) children who 

stopped cycling 

had greater odds 

at T2 (OR 3.19) 

of overweight  

(+) children who 

continued cycling 

had lower odds 

of being 

overweight 
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Bungum & 

Lounsbery, 

(2007)
243

 

USA 
2689 children 

15 years  
Self-report 

Usual travel to and 

from school (car, walk, 

bike, some other way) 

4.7% 

(+) AC significantly 

more likely to meet 

guidelines for MVPA. 

Not assessed Not assessed 

Chillon et al. 

(2010)
244

 

Estonia 

and 

Sweden 

2271 children 

9-10years 

and 15-16 

years 

Accelerometer 

(4 days) 

Cycle 

ergometer test 

Usual travel to/from 

school (car, 

motorcycle, bus, train, 

bike, walk) 

60.9 

(+) 15 min more MVPA 

& 6.8% more PA levels 

for boys only 

(+) higher 

cardiovascular fitness 

in cyclists 

Not assessed Not assessed 

Cooper et 

al. (2003)
245

 

Bristol, 

England. 

114 children  

10.4±0.8 

years 

Accelerometer  

MTI (7 days) 

Usual travel to/from 

school 

(car/cycle/bus/walk) 

65% 

(+)  20.5 min MVPA 

daily on weekdays for 

boys only.  

Assessed  

(no further 

information) 

(=) no difference 

(data not 

reported) 

Cooper et 

al. (2005)
225

 

Odense, 

Denmark 

323 children  

9.7±0.4 years 

MTI (at least 4 

days) 

Usual travel to/from 

school (car, 

motorcycle, bus, train, 

bike, walk) 

63% 

(+) 37.4 min MVPA 

daily (walking); 10.5 

min MVPA daily 

(cycling).  

Assessed  

(no further 

information) 

(=) no difference 

(data not 

reported) 

Cooper et 

al. (2006)
171

 

Odense, 

Denmark 

529 children; 

390 

adolescents  

Children: 9.7 

years±0.5; 

adolescents: 

15.5 

years±0.4 

Self-report  

Accelerometer 

MTI (at least 4 

days) 

Cycle 

ergometer test 

Usual travel to/from 

school (car, 

motorcycle, bus, train, 

bike, walk) 

73.5% 

(+) MVPA for female 

walkers 

 (+) absolute fitness 

levels in cyclists   

(=) No association in 

adolescents 

(=) No association with 

time spent in MVPA 

BMI - 

Clinically 

measured 

 

(=) no difference 

(data not 

reported) 

 



 

36 
 

 
De  

Bourdeaudh

uij 

et al. 

(2005)
27

 

Belgium 

6078 

Children 11–

19 years 

Self-report 

Questions about 

walking and cycling to 

school (detail not 

provided) 

 

Not 

reported 
Not assessed 

BMI based 

on self 

reported 

height & 

weight 

(+) Normal-

weight children 

spent more time 

in AC than 

overweight/obese 

children (0.47 vs 

0.35 hrs/wk) 

Dollman & 

Lewis 

(2007)
186

 

Australia 

1643 

Children 

9–15 years 

Parental report 

 Usual travel to/from 

school 

 

31% 

(=) No significant 

association with free-

time physical activity.  

Not assessed Not assessed 

Duncan et 

al. (2008)
22

 

Auckland, 

New 

Zealand 

1513 girls  

11.58±2.77 

years  

5–16 years 

New Lifestyles 

NL-2000 

pedometer (5 

days) 

Usual travel to/from 

school (car, public 

transport, bike, walk, 

skateboard) 

 

73.5% 

(+) AC girls (both 

ways)  averaged 

significantly more 

weekday steps (1, 052)  

Not assessed Not assessed 

Evenson et 

al. 

(2003)
198

 

USA 

4448 children 

Grades 6-8 

and 9-12 

Self report 

When weather permits, 

usually number of 

days/week  walk and 

cycle to school. Active 

commuters = at least 

one day walk or cycle 

per week 

6-12% 

(=) no association 

between AC and days 

of physical education 

class per week 

BMI based 

on self 

reported 

height and 

weight 

(+) overweight 

children less 

likely to walk to 

school 

(=) no 

association 

amongst obese 

(=) No 

association for 
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students grade 

9–12. 

Ford et al. 

(2007)
246

 

South-

eastern 

England 

239 children  

8.1±2.0 years 

5-11 years 

Accelerometer 

MTI (at least 5 

days). 

Walk to and from 

school for a period >10 

min, more than 3/week 

for 

>15 weeks 

48% (=) No association 

% body fat 

and fat mass 

clinically 

measured 

using air 

displacement 

(=) No 

association with 

percent body fat  

(=) No 

association with 

fat mass 

Fulton et al. 

(2005)
26

 
USA 

1395 children  

Grades 4–12 

Self-report  

Parental report 

Usual travel to and 

from school  
14% 

(+) AC more likely to 

partake in moderate 

physical activity 5+ 

times/week compared 

with passive 

commuters; OR = 1.8. 

BMI based 

on self/parent 

report height 

& weight  

(=) no 

association 

Gordon- 

Larsen et al. 

(2005)
247

 

USA 

10,771 

children  

Grades 7–12  

Self-report 

Transportation to/from 

school: car, bus, 

subway, walking, 

biking, other 

26.7% 

 

(+) AC more likely to 

meet PA 

recommendations 

(37.5% vs 25.6%). 

BMI - 

Clinically 

measured 

(+) AC less likely 

to be overweight 

Heelan et al. 

(2005.)
224

 
USA 

320 children 

Ages 9–11 

longitudinal 

Self-report 

Active commuting to 

and from school index: 

1-week assessment of 

travel to and from 

school (walk, bike, car, 

skateboard, scooter) – 

number of active 

commutes x by 

distance travelled 

33.3% 

(+) Moderate activity 

higher in walkers vs 

non-walkers; 56 vs 45 

min per day.  

(=) No association with 

total physical activity or 

sedentary behaviour 

Clinically 

measured 

BMI, Skinfold 

measuremen

ts predicted 

body fat 

(+) positive 

correlation 

between BMI and 

AC in overweight 

children;  

(=) No 

association in 

normal-weight 

children. 
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Klein-Platat 

et 

al, (2005)
248

 

France 
2714 children 

12 years 

Self report PA 

(modifiable 

Activity 

Questionnaire 

for 

Adolescents) 

Active commuting: 

none, 0-20 mins/day 

>20 mins 

38.6% Not assessed 

BMI - 

Clinically 

measured 

 

(-) AC had 

significantly 

higher BMI 

values, 19.15 vs 

18.6 (boys) 19.3  

vs 18.8 (girls) 

Length of 

commute (≤20 

min vs >20 min) 

had no effect. 

Kremers et  

al, (2004)
249

 

Netherland

s 

3859 children 

Ages 12–18  
Self-report 

Usual transport to 

school: car, bus, walk, 

moped 

36.8% (=) No association. Not assessed Not assessed 

Landsberg  

et al. 

(2008)
250

 

 

Germany 

626  

adolescents 

Age 14 years 

 

Self-report 

Usual transport to and 

from school (walk, bike, 

car, bus, other) in 

summer and winter. 

AC-walking or cycling 

both in summer and 

winter 

Only those living 

between 1.5 and 11 km 

included in analysis 

62.6% 

(+) Overall physical 

activity 

for boys and girls, 9.3 

vs 6 h/wk and 7.9 vs 

3.0 h/wk, respectively. 

Clinically 

measured: 

BMI, fat 

mass 

(bioelectric 

impedance), 

Skinfolds, 

waist 

circumferenc

e, tanner 

stage 

(=) no 

association 

between AT and 

BMI 

(+) association 

between FM and 

AT x distance 

interaction 

Larouche et 

al. (2011)
251

 
Canada 

315 children 

Grades 4-6 

Pedometer 

(Digi-walker 

Usual transport to 

school in the fall/winter 

21%  

Fall/winter 
(=) no association 

BMI - 

Clinically 

(+) BMI 1.2 units 

lower in AC 



 

39 
 

SW2000) 7 

days 

and in the 

spring/summer 

30.9%  

spring/ 

summer 

measured 

 

(=) no 

association with 

waist 

circumference 

Li et al. 

(2007)
252

 

 

China 
6826 children 

Ages 7–17 

PA 

questionnaire 

Active: going to/from 

school mainly by bike, 

foot, inactive: bus, car, 

back of parents bike 

No further detail given. 

Not 

reported 
Not assessed 

BMI - 

Clinically 

measured 

 

(+) Overweight 

children less 

likely to AC (85% 

vs 92%).  

 

Loucaides 

et al. 

(2007)
253

 

Canada 

1398  

adolescents 

Mean age 

15.6 

Self-report 

Method of travel to and 

from school – no further 

detail given 

not 

reported 

(+) Significantly 

correlated with MVPA 

in urban and rural 

youth. 

BMI 

Assessed — 

no further 

detail 

Assessed — 

differences 

and data not 

reported 

Loucaides & 

Jago, 

(2008)
254

 

Lemesos, 

Cyprus 

247 children  

11.1 years 

 

Yamax 

Digiwalker 

(SW-200) 

pedometer 

(4 days) 

Usual mode of 

transport (walk or car) 
26.3% 

(+) Children who 

walked to school had 

significantly higher step 

counts over the day 

(14,710) than those 

using motorized 

transport (12,795). 

Not assessed Not assessed 

Mackett, et 

al. (2005)
196

 
UK 

112 10-

11years 

83 12-13 

years 

Accelerometer Student journal 
not 

reported 

(+) walk 2.3 ± 1.2 vs 

car 1.0 ± 0.5 activity 

calories/min 

Not assessed Not assessed 

Martin et al.  

(2007) 
215

 

 

USA 

2256 children  

Ages 11–15 

 

Self-report 

Parent reported usual 

number of days walking 

or cycling to school. 

47.9% 

 

(-) Children living within 

1 mile of school and 

who AC  less likely to 

Not assessed Not assessed 
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Active commuters 

defined 2 ways: ≤1 day 

and 5 days. Only 

children living <1 mile 

included in analyses 

(parent report) 

participate in organized 

physical activity. 

(=) No association with 

free-time physical 

activity. 

Metcalf et al. 

(2004)
255

 

Plymouth, 

England 

275 children  

5 years  

 

MTI (7 days) 
Usual mode of 

transport (walk or car) 
67% 

(=) No difference 

between AST (4.9 

±1.41 counts/time 

period) & PST 

(4.2±1.19) in total 

activity/week 

BMI 

(=) no 

association with 

BMI 

Mendoza et 

al. (2011)
256

 
US 

789 

adolescents 

12-19 years 

Accelerometer

s (7 days) 

Number of days of 

active transport 

(school, work errands) 

over past 30 days and 

commute duration 

Not 

reported. 

Average 

time spent 

in active 

commuting 

was 8.5 

mins/day 

(+) AC associated with 

overall daily PA  and 

before and after school 

MVPA 

Clinically 

measured 

BMI, waist 

circumferenc

e, skinfolds 

(+) AC 

associated with 

lower  BMI (-0.07 

units)  

(+) lower 

skinfolds (-0.06 

units) 

Mota et al.  

(2007) 
217

 

 

Portugal 

705 girls  

14.7 ± 1.6 

years 

Grades 7–12 

Not assessed 

Travel to/from school 

(walk, bike, bus, car) 

 

52.6% Not assessed 

BMI - 

Clinically 

measured  

 

(=) No 

association. 

 

Michaud-

Tomson 

et al. 

Queenslan

d, 

Australia 

491 children  

4–7th grade  

 

Self report  

Yamax 

Digiwalker 

Previous day mode of 

transport to school  
11.5% 

(+) children who 

walked to school 

averaged significantly 

Not assessed Not assessed 
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(2003)
21

 (SW-200) 

pedometer (4 

days) 

more steps per day 

(16,045) than those 

travelling by bus/car 

(12,579) & approx. 30–

35 min of additional 

physical activity per 

day. 

Ortega et al. 

(2007)
257

 
Spain 

2859 children 

Ages 13–18 

 

Cardio-

respiratory 

fitness 

Self report 

leisure time 

PA 

Divided into <15mins 

and >15 mins. No 

further detail provided 

10% Not assessed 

Clinically 

measured 

BMI, waist 

circumferenc

e, pubertal 

maturation  

(=) No 

association with 

BMI 

(+) AC 

associated with 

smaller waist 

circumference 

only in girls. 

Pabayo et 

al. (2010)
258

 
Canada 

1170 children 

Longitudinal 

study 

kindergarten 

(6 yrs) to 

grade 2 (8 

yrs)  

Not assessed Usual mode to school 
14.4% at 

age 6 
Not assessed 

BMI - 

Clinically 

measured  

 

(+) using AC to 

and from school 

in kindergarten, 

grade 1 and 

grade 2 was 

predictive of 

lower BMI in 

grade 2.   

Panter et al. 

(2011) 
24

 
UK 

1824 children 

10.24±0.30 

Year 5, 9-10 

years 

Accelerometer 

(7 days) 

Usual travel to school 

(car, bus or train, foot, 

bike) 

Distance to school 

48.7% 

 

 

(+)  weekday MVPA 

and overall PA (larger 

effect for girls and for 

larger distances to 

BMI - 

Clinically 

measured  

 

Not assessed  
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school) 

Rosenberg 

et al. 

(2006)
259

 

Southern 

California 

594 children  

4–5th grade 

longitudinal 

 

Self-report  

Caltrac 

Accelerometer 

(1 day) 

4–5 days/week active 

travel (walking, 

biking/skateboarding) 

 

32.5% 

(+) 0.78 Caltrac counts 

per hour difference for 

boys only. 

(=) No association in 

girls or boys at 

baseline. No follow-up 

data provided. 

Clinically 

measured 

BMI and 

skinfolds 

(=) AC over 2 

years not 

associated with 

BMI change or 

overweight 

status.  

(+) Boys who AC 

had significantly 

lower BMI values 

at baseline;  

(=) No 

association in 

girls at baseline 

(BMI). 

(=) No 

association 

between change 

in 

BMI values and 

AC over 2yrs.  

(=) AC not 

associated with 

overweight status 

Saksvig et 

al. (2007)
260

 
USA. 

1596 girls  

12±0.5 years  

 

Self-report 

Accelerometer 

MTI (6 days) 

Travel by walking on 1 

or more weekdays 

before/after school.  

15.7% 

(+) 13.7 more minutes 

of total physical activity 

and 4.7 min MVPA 

Assessed — 

(data not 

reported) 

(=) no 

association 

difference (data 
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 daily on weekdays. Clinically 

measured 

not reported) 

 

Sirard et al. 

(2008)
261

 

California, 

USA 

RCT 

12 students 

9-10 years 

6 in control 

group 

5 in 

intervention 

(WSB) group 

Accelerometer 

(14 days) 

RCT  

General commute time 
45% 

(+) WSB intervention 

group increased MVPA 

by 14 minutes during 

the commuting period 

Not assessed Not assessed 

Sirard et al. 

(2005)
262

 

South 

Carolina, 

USA 

219 children  

10.3 

years±0.6  

Self-report  

Accelerometer 

MTI (7 days) 

Journal: Walk/bicycle 

on at least 5 

commutes/week, 1–4 

commutes/week, and 

motorized transport 

every commute 

5% 

(+) 24 min MVPA daily 

on weekdays in regular 

AC vs irregular and 

non-active commuters 

BMI - 

Clinically 

measured  

 

(=)  no difference 

BMI: Regular 

AST=19.5; 

PST=20.3. 

(=) No 

association 

between BMI or 

overweight status 

and AC 

Santos et 

al, (2005)
263

 
Portugal 

450 children 

Grades 7–12 
Self-report 

Asked if they walked or 

biked (active 

commuters) or by bus, 

or by car (passive 

commuters) to and 

from school and 

duration.  

23.1% (=) No association. Not assessed Not assessed 

Sjolie & 

Thuen, 
Norway 

88 children 

Grades 8–9  
Self-report 

Usual travel to school 

(walk, cycle, bus, car) 
64% (=) No association Not assessed Not assessed 
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(2002)
234

 Measured commute 

distance 

Schofield et 

al, (2005)
207

 

Australia 

 

1033 

adolescents 

Grades 8 and 

11 

Self-report 

Active transport 

patterns were assessed 

in 30 minute blocks. 

Assumed to be active if 

recorded an active 30 

min block home from 

school.  

10.4% 

(+) AC more likely to 

be moderately active 

than passive 

commuters, OR = 5.76.

  

Not assessed Not assessed 

Silva, et al. 

(2008)
264

 
Brazil 

1570 children 

7-12 years 
Self-report 

Usual transport to 

school (car, motorcycle, 

bus, walking, bike) & 

duration 

70.0% 

Assessed — (data not 

reported) 

 

Clinically 

measured 

BMI & 

skinfolds 

Arterial 

pressure 

(+) lower 

prevalence of 

excess weight 

and body fat  

(=) no 

association with 

arterial pressure 

Spinks et 

al, (2006)
265

 
Australia 

518 children 

Ages 5–12 

Self-report 

 
No detail provided 

Not 

provided 

(+) AC less likely to 

have insufficient levels 

of physical activity; OR 

= 0.48. 

Not assessed Not assessed 

Tudor-Locke 

et al. 

(2003)
266

 

Rural 

community 

in Cebu, 

Philippines 

1518 

adolescents  

14–16 years 

Caltrac 

Accelerometer 

(1 day) 

Usual travel — walk, 

bicycle, motorized, 

combination of walk 

and motorized 

41.2% 

(walked) 

36.6% 

(walk + car) 

22.2% (car) 

(+) 38.7 kcal day 

caltrac derived energy 

expenditure difference 

between walking and 

motorized transport 

modes. 

BMI - 

Clinically 

measured  

 

(=) no difference 

BMI: 

AST=18.4; 

PST=18.9. 

 

Tudor-Locke Russia 1094 children Parent report Parent reported usual 91.6%  (+) Proportion meeting Not assessed Not assessed 



 

45 
 

 

 

 

et al. 

(2002)
267

 

 Ages 7–13 

10.2±1.9 

years 

mode to and from (car, 

walk, bike) & duration 

of commute (mins/day) 

PA guidelines 

Van Sluijs et 

al. (2009)
25

 
UK 

4688 children 

11.8 ± 0.2 

years 

11 years 

Accelerometer 

(7 days) 

Distance to 

school 

Parent reported travel 

mode (car, walk, public 

transport, bike) 

43.5% 

(+) 5.98 and 9.77 more 

minutes of MVPA in 

active commuters living 

0.5-1 and 1-5 miles 

from the school, 

respectively 

Not assessed Not assessed 

Wen et al. 

(2010)
268

 
Australia 

1362 children 

10-13 years 

Parent 

reported PA 

Parent reported travel 

mode to school (car, 

walk, public transport, 

combination) 

32% walk 

32% mixed 

36% car 

(=) no association 

between travel mode 

and PA 

BMI - 

Clinically 

measured  

 

(+)  children who 

walked less likely 

to be obese AOR 

= 0.20 

Ziviani et 

al. (2004)
209

 

Australia 

 

164 children 

Grades 1–7 

Parent 

reported  

 

Parent reported 

number of days walked 

to school 

Mean 

number of 

days 

walked/wee

k: 

1.00±1.62 

(=) No association. Not assessed Not assessed 
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There is considerable heterogeneity in the study populations, methods and analytic approaches 

used in these studies examining the association between AST and higher physical activity levels. 

Children ranged from kindergarten age through to adolescence and sample sizes ranged from 12 

to 10,771. Most studies dichotomized students as active versus passive commuters based on the 

students’ self-reported usual mode of commuting to school. Only two studies196,236 used a weekly 

journal to obtain the number of active commutes per week. Eleven studies used accelerometers to 

assess physical activity levels, four studies used pedometers, 23 used self- or parent-report 

methods and four used a combination of self-report and accelerometers. Of the eleven studies 

that used accelerometers, it is difficult to compare results between studies due to the different 

methodologies employed (e.g., length of observation period and the data reduction process) and 

the reporting of different outcome variables (e.g., accelerometer-derived counts per minute, 

minutes of MVPA, or caloric expenditure). Thirty six of the 38 studies were cross-sectional in 

design. Although Heelan et al.224 and Rosenberg et al.259 have undertaken longitudinal studies, to 

date they have only published baseline physical activity levels.  

Of the studies that found a positive association between AST and higher physical activity levels, 

the magnitude of the difference and measurement of total physical activity between active and 

passive commuters varied greatly among studies. Twelve studies examined the additional minutes 

per day of activity derived from participation in AST. Results ranged from as little as 4.7 

additional minutes of MVPA per day260 to as much as 45 additional minutes of MVPA per day,245 

with an average of approximately 28 minutes. Two studies reported that active commuters 

expended significantly more kilocalories per day.260,266 Of the four studies that used pedometers to 

measure physical activity, three found a significant positive association, with active school 

commuters accumulating between 1052 and 3466 more step counts than their passive 

counterparts.21,22,251,254 However, these studies did not adjust for distance to school. Distance has 

been found to moderate the association between AST and overall levels of physical activity 

whereby the contribution of AST to overall physical activity increases as the distance to school 

increases.24,25  

 

Gender differences in the relationship between AST and physical activity levels may exist, 

however the results to date are inconclusive. For example, three studies found that higher PA 

levels are associated with active commuting for both boys and girls,21,78,250 one study found 

associations in boys but not girls,245 two studies found associations in girls but not in boys,171,260 

and three studies found no association for either gender.186,255,259 Similarly, there were no clear 

distinctions in results by age.20 Among adolescents (ages 13 to 18), nine studies found a positive 



 

 

association between AST and higher physical activity levels207,240,243,244,247,250,253,256,266 and six found 

no association.171,186,234,241,249,263 Among children (ages 9 to 12) 12 found a positive association 

between AST and higher physical activity levels,21,24,25,196,244,245,254,260,261,267 three found no 

association246,251,268 and two found mixed.224,259 Two studies incorporated younger children (ages 5 

to 12). Whilst one found that active school commuters were more likely to meet physical activity 

guidelines,265 the other found no association between AST and higher physical activity levels.209 

L i m i t a t i o n s  w i t h  t h e  A S T - P A  e v i d e n c e  b a s e  t o - d a t e  

There are several problems common to studies to date examining the relationship between AST 

and PA that limit the interpretation of results. First, there is variation in the definition of AST and 

potential for misclassification bias. There is often a lack of detail concerning how participants are 

classified as being ‘active’ or ‘passive’ school commuters. Most studies dichotomised respondents 

into active or passive commuters based on the student’s reported mode of ‘usual’ transportation. 

However, if a sizable proportion of students use a combination of modes to travel to school (e.g., 

walking on some days, travelling by car on others), the categorisation used in these studies might 

be inaccurate and result in bias. For example, when children returned home from school in a 

passive way but travelled to school in an active way, they were still classified as active 

commuters.171,245 In addition, one study in the Philippines assumed that the return trip was the 

same as the outward trip.266 This assumption has been shown not to be true in other studies. For 

example, Australian and US studies suggest that more children walk or cycle home from school 

rather than to school.269,270 Furthermore, a questionnaire-based study in Germany reported that 

active commuting accounted for 28.4% of daily activity.250 In this case, however, ‘active 

commuting’ was restricted to those who travelled >1.5km to school, thereby excluding over 

58% of potential participants. This classification introduced a selection bias that accentuates the 

contribution of an active commute to total activity. Thus, more attention needs to be given to the 

issue of developing a standardised protocol for identifying active versus passive school transport in 

future studies.  

Another limitation that affects the interpretation of results is the lack of distinction between 

walking and cycling to and from school. Active transport, by definition, includes both travel by 

foot, bicycle and other non-motorised vehicles.156 However, only one study to date  presented 

results separately for walkers and cyclists.171 This study found a significant association with total 

physical activity among children who walked but not those who cycled. Yet this finding might be 

due, in part, to the use of accelerometers, which when waist mounted, perform poorly at 

quantifying cycling activity in children.76 The remainder of the studies either examined walking 
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alone or both cyclists and walkers together. This being the case, there is little data by which to 

compare the independent associations of active transport mode and physical activity.  

Although over half of the studies reported a positive association between AST and higher physical 

activity levels, the empirical evidence base to-date is based on cross-sectional data which do not 

allow investigation of the casual relationship between AST and physical activity As such, it is 

difficult, to determine, the extent to which the findings are an artefact of ‘more active’ children 

choosing active modes, or whether participation in AST results in children being more active 

overall. Moreover, there may be some positive compensation from actively commuting to school. 

Under this hypothesis, active commuting to school would promote more physical activity 

throughout the day, not just during school commute times. Because none of these studies are 

experimental, this causal effect cannot be established with the current literature. Adjusting for 

overall physical activity or reporting whether there were differences in weekend physical activity 

levels between active and passive commuters, has been suggested as possible evidence that 

differences in observed steps/day or MVPA during the school week are not explained by natural 

differences in activity level between passive and AST children.19,20  

Finally, built environments can either support or discourage AST but few studies to-date link the 

objectively measured or subjective geographic context of the study sample with the reported 

results, and this remains a future research priority.19 Finally, the empirical research to-date has 

been based primarily on European (n=21) and American (n=11) data, thus further research 

investigating AST and its contribution to overall PA in children in the Australian context is 

warranted. 

2 . 7 . 2  A C T I V E  S C H O O L  T R A N S P O R T  A N D  W E I G H T  S T A T U S :  A  

S U M M A R Y  O F  T H E  E V I D E N C E  

The relationship between AST and weight status is even less clear than the relationship between 

AST and physical activity levels. Of the 26 studies, that have examined whether children who 

commute to school by active modes have lower BMI/adiposity than their non-active commuting 

counterparts (see Table 2.3 for a detailed review), 11 found no significant association, seven 

found significant associations but only for subgroups of the study population, seven found a 

consistent association between AST and lower BMI, whilst one study found a significant 

association between AST and higher BMI (Table 2.4). Many are the same studies that measured 

physical activity, so the same heterogeneity of samples and categorisation criteria apply to these 



 

 

findings as well. Across the studies there is limited support for the hypothesis that active 

commuters are leaner than passive commuters. 

 

Table 2.4 Summary of literature reporting a statistically significant association 
between AST and weight status 

 

Active school transport and lower BMI/adiposity 
 

Positive                       7  

Negative                       1  

No association                     11  

Mixed                       7  

Total                      26  

 

Twenty studies used clinically measured weight and height values to calculate BMI, four studies 

relied on self-report and/or proxy reporting by parents and two studies did not provide sufficient 

information to determine how weight status was measured. Seven studies included other outcome 

measures of adiposity such as percent body fat, fat mass and waist circumference. Four of the 

studies followed subjects prospectively224,242,258,271 and the remainder were cross-sectional. 

The 14 studies that found positive or mixed results varied in terms of age, gender, geographical 

context, and weight status measurement. For instance, Li et al.272 found that active commuting 

was associated with overweight status among children 7-17 years in China; de Bourdeaudhuij et 

al.27 found similar results for children aged 11 to 19 in Belgium, and Gordon-Larsen et al.247 for 

children in grades 7 to 12 in the US. However, Tudor-Locke et al.266 and Rosenberg et al.259 both 

found an association in boys but not in girls; Ortega et al.257 found no association for BMI but an 

association among girls for smaller waist circumference (although not for boys); Evenson et al.198 

found an association for children in grades 6 to 8 but not among those in grades 9 to 12; and 

Heelan et al.224 found an association with BMI among overweight children but not among normal-

weight children. Interestingly, the study by Evenson et al.198 was the only study to differentiate 

between overweight children (BMI ≥ 85th percentile and < 95th percentile) and obese children 

(BMI ≥ 95th percentile). This study found that although overweight children were significantly 

less likely to walk to school than normal weight children, there was no difference in active 

commuting between obese children and normal-weight children. 

 

Of the four prospective studies, the results were mixed. Rosenberg et al.259 reported that 

although active commuting boys had significantly lower BMI than their passive counterparts, 

active commuting to school over two years was not associated with BMI change or overweight 
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status. In contrast, Heelan et al.224 found a negative association between an active commuting 

index and lower BMI over a 6 month period suggesting that the more physical activity 

accumulated from active commuting, the greater the BMI. The authors reported that the negative 

association was likely driven by the weight gain of the overweight subsample. For example, within 

the 6 month period, overweight children who actively commuted gained as much weight as their 

driven peers and 34% more weight than their normal weight peers. This excessive weight gain is 

suggested to have created a chronic positive energy balance that was not countered by the physical 

activity accumulated through active commuting. In a younger aged sample (6-8yrs), Pabayo et 

al.258 found that children who sustained AST to and from kindergarten through to grade two, on 

average, had a lower BMI than those who did not use AST or used AST intermittently. In the only 

study to examine cycling to school, Bere et al.242 found a positive longitudinal association between 

cycling to school and lower BMI in children aged 13 years. Children who stopped cycling had 

greater odds of being overweight after two years whilst children who continued cycling had lower 

odds of being overweight. 

L i m i t a t i o n s  w i t h  t h e  A S T - o v e r w e i g h t / o b e s i t y  e v i d e n c e  b a s e  t o -

d a t e  

A major factor that may contribute to the inconsistencies in the literature and the positive 

associations observed between AST and BMI relates to the need to consider the distance between 

the home address and school. For children living close to the school, AST may be the only travel 

choice for both healthy and overweight children. Moreover, it is possible that children who 

actively commute to school may live too close to the school for the distance to be sufficient to 

contribute to weight status. For example, Cooper et al.245 found that of those who walked to 

school, 42% had a journey of less than 5 min, while the majority (82%) had a walk of less than 15 

min. Consistent with this explanation, the Kiel Obesity Prevention Study in Germany found that 

active commuting to school did not affect BMI or fat mass, but there was a decrease in fat mass for 

longer walking or cycling trip distances.250 

Indeed, indirect evidence points to a relationship between active transport and overweight/obese 

children with cross-country comparative data showing an inverse relationship between the 

proportion of total distance travelled using active modes per child (10-14 years) per year and 

being overweight/obese (Table 2.5).273,274 Children in European countries with high active travel 

rates frequently cover relatively large distances by foot or bicycle which contributes to energy 

expenditure and maintenance of a healthy weight.273 Australia’s low AST rates potentially lead to 



 

 

lower energy expenditure than countries where children have relatively higher rates of walking 

and cycling to school.  

Table 2.5 Proportion of total distance travelled using active transport modes per year 
(10-14 year old children) and proportion of children overweight or obese 

 

Country  
Proportion of total distance 

travelled using active 
transport modes (%) 

Proportion of children 
overweight or obese (%) 

Netherlands 33.5 16 

Switzerland 14.4 15 

Germany 13.8 20 

Norway 9.7 14 

Sweden 7.4 18 

UK 6.8 24 

Australia 4.6 23 

USA 0.8 35 

Source: Christie et al.
273

 International Association for the Study of  Obesity
274

 

 

Current approaches to the classification of participants to the ‘active’ or ‘passive’ commuter 

categories may have introduced misclassification bias by overstating those who are ‘active’. For 

example, the inclusion of participants commuting one-day per week using an active mode, in the 

‘active commuter’ category, may overstate the proportion that are active commuters, and give 

rise to a greater variance in the anthropomorphic variables.  

At least three studies have relied on self-report and/or proxy reporting by parents for their 

child’s height and weight and did not provide reliability/validity data.13,26,27 Furthermore, the 

majority of studies did not examine associations by population sub- groups, e.g. gender or age, or 

adequately control for confounding health behaviour variables (diet, overall physical activity and 

sedentary behaviour) or stages of maturation. These limitations may contribute to the 

inconsistency in study findings to date. 

2 . 8  C H A P T E R  S U M M A R Y  

Given the substantial decline in Australian children walking and cycling to school over the past 

two decades, initiatives to promote an active form of school travel require an understanding of the 

factors that influence decisions about a child’s trip to school and most importantly which, if any, 

are potential intervention strategies. Factors contributing to the decline in AST are likely to 

include children’s and parents’ attitudes and perceptions, socio-cultural factors, urban design, 

traffic safety, and school programs and policies. Generally, these factors have not been widely 
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assessed using a multi-level ecological approach that considers individual-level, social and built 

environment variables concurrently. Future research is also needed to explore gender differences 

and whether the factors associated with walking to school differ from cycling to school.  

 

Given growing concerns about children not participating in sufficient activity coupled with 

increasing levels of overweight and obesity, encouraging active transport, particularly walking to 

school, has been identified as one strategy that may increase physical activity levels in children and 

contribute to preventing excess weight gain. Nevertheless, more empirical data are needed to 

demonstrate the health impacts of one mode of school commuting over another. To-date, studies 

examining the association between school travel mode, physical activity and weight status have 

had mixed results. This is likely due to the methodological weaknesses in the evidence base such 

as: school travel mode misclassification, reliance on self-reported behaviour and self-reported 

physical activity measures, inconsistent findings regarding the moderating effects of gender, 

failure to consider distance between home and school and other confounding health behaviour 

variables (e.g., diet, overall physical activity and sedentary behaviour). Thus, our current 

understanding of the relationship between school travel mode, physical activity and weight status 

is limited. In order to develop appropriate and effective child physical activity and obesity 

interventions, further research is warranted to inform decisions on whether to target active school 

transportation. 

 

Thus given the evidence to date, the overarching aim of this study was to investigate the 

relationship between school travel mode, physical activity and weight status in Perth metropolitan 

public primary school children. However, the specific objectives of the research were: 

• To explore factors that contribute to maximising data quality and response rates when 

conducting research in a primary school setting; 

• To validate the measurement device (i.e., the Accusplit AH 120M8 pedometer) used to 

measure children’s physical activity in the TREK project; 

• To examine, concurrently, the individual, social and environmental factors associated 

with walking and cycling to school and examine gender differences; 

• To investigate whether being driven to school is associated with lower weekday and 

weekend step counts, less active leisure pursuits and more sedentary behaviour; and 

examine gender differences; 

• To investigate the association between frequent car travel to school (versus walking) and 

weight status (i.e., body mass index) taking into account distance, overall physical 



 

 

activity, sedentary behaviour and diet; and examining gender differences; and 

• To investigate, the potential contribution of replacing school car trips with walking (i.e., 

‘mode shifting’) on children achieving the recommended daily steps. 
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“I support my children being independent and walking or riding to 
school but I do know I would feel much more comfortable (as would my 
partner) if it was much more common and therefore more likely that 
they had companions to travel with and/or at a lot more kids out and 
about - as a safety issue a lot more eyes and ears would be reassuring.”  

 

Parent participating in the TREK study 

 

  
 
 
 

Picture by a TREK participant in response to how they would most like to travel to school 



 

 

 

3 . 1  I N T R O D U C T I O N

This Chapter outlines the 

study, which forms part of the larger TR

enrolling in her PhD, the Candidate was the Research Co

Candidate’s independent contributions to the TREK project are described in the ‘Statement of 

Candidate Contribution’ section at the beginning of this thesis.

methods introduced here and provide greater detail on the techniques employed. Further 

information can also be found in Appendix I which details the TREK Project’s study protocols an

was developed by the candidate. 

3 . 2  T H E  T R

The TREK Project was a three year cross

Health and Medical Research Council (NHMRC). The project aimed to examine the exten

which the urban design of local neighbourhoods hinders or facilitates the active transportation 

patterns of Year 5 to 7 students attending Perth metropolitan government primary schools. The 

TREK project was conducted in three

walkability index and school selection

survey instruments; and Stage 3: C

parent, child and school principal questionnaire, a mapping activity, a pedometer study and child 

anthropometric measurements.

 

 

OV E R A L L  ST U DY  M E T H O D S

 
 

N T R O D U C T I O N  

outlines the overall design, methodology and statistical analyses 

, which forms part of the larger TRavel, Environment and Kids (TREK) Project. Prior to 

enrolling in her PhD, the Candidate was the Research Co-ordinator of the TREK Project. The 

Candidate’s independent contributions to the TREK project are described in the ‘Statement of 

on’ section at the beginning of this thesis. Later Chapters expand on the 

methods introduced here and provide greater detail on the techniques employed. Further 

information can also be found in Appendix I which details the TREK Project’s study protocols an

was developed by the candidate.  

T R A V E L ,  E N V I R O N M E N T  A N D  K I D S  ( T R E K )

The TREK Project was a three year cross-sectional designed project funded by the National 

Health and Medical Research Council (NHMRC). The project aimed to examine the exten

which the urban design of local neighbourhoods hinders or facilitates the active transportation 

patterns of Year 5 to 7 students attending Perth metropolitan government primary schools. The 

was conducted in three distinct stages: Stage 1: Development of a school

walkability index and school selection;233 Stage 2: Pilot study including reliability assessmen

survey instruments; and Stage 3: Cross sectional survey of children and their parents including a 

parent, child and school principal questionnaire, a mapping activity, a pedometer study and child 

anthropometric measurements. 

C H A P T E R  3  

E T H O D S  

, methodology and statistical analyses employed for the 

avel, Environment and Kids (TREK) Project. Prior to 

ordinator of the TREK Project. The 

Candidate’s independent contributions to the TREK project are described in the ‘Statement of 

Later Chapters expand on the 

methods introduced here and provide greater detail on the techniques employed. Further 

information can also be found in Appendix I which details the TREK Project’s study protocols and 

( T R E K )  P R O J E C T  

project funded by the National 

Health and Medical Research Council (NHMRC). The project aimed to examine the extent to 

which the urban design of local neighbourhoods hinders or facilitates the active transportation 

patterns of Year 5 to 7 students attending Perth metropolitan government primary schools. The 

evelopment of a school-specific 

including reliability assessment of 

en and their parents including a 

parent, child and school principal questionnaire, a mapping activity, a pedometer study and child 
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3 . 2 . 1  E T H I C S  A P P R O V A L  

Ethics approval was granted by The University of Western Australia’s Human Ethics Committee 

(RA/4/1/1394). In accordance with ethics guidelines, a number of documents were produced to 

recruit and gain informed consent from schools and parent and child participants. Examples of all 

study recruitment materials are provided in the TREK study protocols document (Appendix I). 

3 . 3  S T A G E  1 :  S C H O O L  S E L E C T I O N  

3 . 3 . 1  D E V E L O P M E N T  O F  A  S C H O O L  W A L K A B I L I T Y  I N D E X   

A school-specific walkability index (SWI) was developed by the TREK Chief Investigators (not 

the candidate) for all public primary schools in metropolitan Perth, Western Australia (n=238). 

Private schools were excluded on the basis that the school catchment area may preclude children 

from using Active School Transport (AST).202,205,219 The methodology used to develop the SWI 

have been published.233 and can be found in Appendix VI. Briefly, walkability indices used in adult 

studies were reviewed and were found to use the ‘formal’ street network as a proxy for the 

pedestrian network.275,276 However, for children, the ‘informal’ pedestrian network (which 

includes footpaths, cut-throughs at the end of cul-de-sacs and paths through parks) is likely to 

more closely reflect pedestrian movement through neighbourhoods. Thus, an initial step involved 

developing a Geographical Information System (GIS) dataset that contained both the ‘formal’ 

street and ‘informal’ pedestrian network, using the method developed by Chin.277 High-

resolution aerial photographs (one metre) were used to digitise the informal networks. To clearly 

identify features such as parks, schools, and shopping centres, GIS data of these features were 

used to supplement the digitising process. The SWI was based on two measures, pedsheds and 

road traffic volume.  

P e d s h e d  ( o r  w a l k a b l e  c a t c h m e n t  a r e a )  

The ‘Pedshed’ is a measure of the walkable catchment area.278 It is expressed as a ratio of the 

pedestrian network area to the maximum possible area within a defined distance.278 In the TREK 

study, the Pedshed was calculated by the TREK team (not the candidate) using a three-step 

procedure using GIS (Figure 3.1). First, an ‘as crows-fly’ distance buffer was created using a 2 

kilometer buffer around the school and the area within the buffer computed (referred to as ‘the 

actual area or AA’). Second, a polygon was generated using the pedestrian network within a 2 

kilometre buffer around the school and the area computed (referred to as ‘the walkable service 



 

area or WSA’). Finally, the Ped

A Pedshed closer to 100% indicates a more walkable neighbourhood. The Pedshed was collapsed 

into deciles and the groups recoded from 1 to 10 (where 1=least walkable and 10=most 

walkable).  

Figure 3.1 Three step pedshed calculation procedure 

 

R o a d  T r a f f i c  V o l u m e
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developed and trialled by the TREK team (not the candidate). As universal data for traffic volume 

were not available, ‘road function’ was used as a proxy for traffic volume based on the Main Road 

Department of Western Australia’s (MRDWA) Functional Road Hierarchy (Table 3.1). Using 

MRDWA GIS data, kilometres of each type of road was estimated within the walkable service 

area for each school and the ratio of kilometres of PD + DD + LD to kilometres of AR e

This was based on the premise that the lower the ratio, the lower the exposure to vehicular 

traffic. To create a standard measure for each school, each ratio was collapsed into deciles where 
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A Pedshed closer to 100% indicates a more walkable neighbourhood. The Pedshed was collapsed 
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have not included measures of exposure to traffic. However, 
208,279 a new measure was 

developed and trialled by the TREK team (not the candidate). As universal data for traffic volume 

were not available, ‘road function’ was used as a proxy for traffic volume based on the Main Road 

ent of Western Australia’s (MRDWA) Functional Road Hierarchy (Table 3.1). Using 

MRDWA GIS data, kilometres of each type of road was estimated within the walkable service 

area for each school and the ratio of kilometres of PD + DD + LD to kilometres of AR estimated. 

This was based on the premise that the lower the ratio, the lower the exposure to vehicular 

traffic. To create a standard measure for each school, each ratio was collapsed into deciles where 
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Table 3.1 Functional Road Hierarchy derived from Main Roads Western Australia  

 

Road type
1
  Description  Number of 

vehicles/day  

 
Primary Distributor (PD)  

 
Major regional and inter-regional roads. Fast-
moving traffic.  

 
> 15,000  

District Distributor A (DA)  Carry traffic between industrial, commercial and 
residential areas.  

> 8,000  

District Distributor B (DB)  Carry traffic between industrial, commercial and 
residential areas Generally connect to PD‟s  

> 6,000  

Local Distributor (LD)  Carry traffic within a cell and link district 
distributors to Access Roads (AR)  

6,000 max  

Access Road (AR)  Designed to be bicycle and pedestrian friendly 
through the prioritising of amenity, safety and 
aesthetic features over motor vehicle movement  

3,000 max  

1
Based on the formal street network 

C r e a t i o n  o f  t h e  S c h o o l  W a l k a b i l i t y  I n d e x  

The method for combining the measures of school walkability was based on previous studies of 

walkability275,276 and was carried out by the TREK team (not the candidate). After reverse coding 

the vehicular traffic exposure deciles to match the pedshed deciles (so that 1=least walkable and 

10=most walkable for both measures), the 1-10 scores for each measure were summed for each 

walkable service area resulting in a possible score of 2 to 20. The results of the SWI have been 

published in the journal Health and Place233 (Appendix VI).  

3 . 3 . 2  S C H O O L  S E L E C T I O N  A N D  R E C R U I T M E N T  

Each of the Perth metropolitan government primary schools were assigned a school walkability 

and socio-economic Status (SES) (high, medium and low) score and were divided into the 

following six categories:  

1) High walkability and high SES (HWHSES);  

2) Low walkability and high SES (LWHSES);  

3) High walkability and medium SES (HWMSES);  

4) Low walkability and medium SES (LWMSES);  

5) High walkability and low SES (HWLSES); and  

6) Low walkability and low SES (LWLSES).  

 

The school SES score was based on an unpublished index used by the Western Australian 

Department of Education and Training that provides a measure of the SES context of the school. 

The four top and bottom walkable schools in each SES category were invited to participate 

(n=36). To maximize the difference in the urban design of neighbourhoods surrounding schools 

from high and low walkable areas, schools located in semi-rural locations were excluded, as were 



 

 

‘high walkable’ schools located on a busy road (defined as a PD road or higher). Recruitment 

continued down the list until four schools from each category were recruited. One additional high 

walkable low SES school was recruited as students in this category were underrepresented.  

 

Recruitment procedures were undertaken by the Candidate in her original role as the TREK 

Research Co-ordinator. It consisted of posting the following documents to the school principal: a 

supporting letter from the Director General of the WA Department of Education and Training, 

an invitation letter from the TREK study’s Chief Investigator, a study information sheet, consent 

forms and a reply-paid envelope. Examples of these materials are provided in the TREK study’s 

protocol document (Appendix I). A follow-up phone call was made to the school principal one 

week after the invitation letter was sent. Table 3.2 shows participation response rates for each 

school category. Reasons why schools chose not to participate included; ‘too busy’ (n=5); ‘not 

interested’ (n=5); and ‘only if data collection occurred after school’ (n=1). In total, 25 public 

primary schools (i.e., 12 most walkable and 13 least walkable primary schools) across the Perth 

metropolitan area (Figure 3.2) participated (69.4% response rate).  

 

Table 3.2 Recruitment outcomes of TREK schools 

 

Category 

 

N
o
 Schools 

approached 

N
o
 schools 

consented  

 

Response rate (% ) 

 

HWHSES 6 4 

 

66.7 

HWMSES 6 4 66.7 

HWLSES 5 5 100 

LWHSES 5 4 80 

LWMSES 8 4 50 

LWLSES 6 4 66.7 

Total 36 25 69.4 
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Figure 3.2 Location of TREK (low and high walkable) schools across the Perth 
metropolitan area 

Source: Villanueva,2011
181

 

 

Western Australia 

Perth 



 

 

3 . 4  S T A G E  2 :  P I L O T  S T U D Y  A N D  R E L I A B I L I T Y  A S S E S S M E N T  

To pilot the TREK survey instruments and methodology, a pilot study was conducted between 

March-May 2007 involving four pilot schools. Three rounds of piloting (i.e., pre-pilot, pilot test 

1 and pilot test 2) were undertaken (Figure 3.3). The pre-pilot phase involved assessing the face 

validity of the parent and child questionnaire. This was conducted by the TREK team (including 

the Candidate) and several staff members from the Centre for the Built Environment and Health 

(School of Population Health, UWA). Pilot test 1 assessed the reliability of the parent and child 

questionnaire and involved administering the questionnaires to a sample of students and their 

parents on two occasions, seven days apart. Seventy seven students (10-12 year olds) and 46 of 

their parents completed the one-week test-retest in Pilot Test 1. Child and parent questionnaire 

items with acceptable reliability (i.e., Kappa or ICC >0.6) were included in the final survey 

instruments, whereas items <0.6 were modified to enhance their reliability. This was achieved by 

re-wording items to maximise ease of completion and readability. The ‘Flesch test’,280,281 a tool 

available in Microsoft Word that assesses readability, was used to ensure the language level was 

appropriate for grade 5-7 students (10-12 year olds). For example, unreliable questionnaire items 

(i.e., Kappa or ICC <0.6) that were assessed by the ‘Flesch test’ as having a reading grade level 

higher than Grade 5 were reworded to ensure that the vocabulary and grammar could be 

understood by a 10 year old while retaining the same meaning (see Table 3.3 for an example). 

Other TREK survey items (such as the Yamax pedometer, the pedometer and travel diary and the 

mapping activity) and survey administration methods were also piloted in pilot test 1. 
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1
TREK team: TREK Chief Investigators, TREK Coordinator, Centre for the Built Environment and Health employees, PhD candidate and work experience students; 

2
Staff members 

from the Centre for the Built Environment and Health; 
3
One-week test-retest reliability; 

4
Kappa and percentage agreement were calculated, items with unacceptable reliability (i.e., 

kappa or ICC <0.6) were modified;
5
Microsoft Word’s ‘Flesch test’, used to assess and modify readability; 

6
Other survey materials (TREK mapping activity, pedometer, 

travel/pedometer diary, height and weight stations) were also tested. 

Figure 3.3 TREK Pilot testing process (source : Villanueva, 2012)
181



 

 

Table 3.3 Reducing the reading grade level of survey items: examples from the TREK 
survey. 

Original Question 
Grade 

level* 
Amended Question 

Grade 

level* 

In a usual week (Monday to Sunday) HOW 

OFTEN do you eat breakfast? 
5.8 

How many days a week do you 

eat breakfast? 
2.3 

How strongly do you agree or disagree with 

the following statements? 
9.9 

What do you think about the 

comments below? 
3.7 

My school encourages students to walk to 

school. 
5.2 

My school would like students to 

walk to school 
1.0 

*Grade level = number of years schooling required to read sentence with ease. 

 

Pilot test two involved a second one-week reliability assessment to assess the reliability of the 

modified questionnaire items. Eighty three students and 55 of their parents completed the 

questionnaires seven-days apart. In addition to the reliability testing, the second pilot test enabled 

the Candidate to trial new survey administration procedures to enhance the efficiency and quality 

of data collection methods. For example, she found that in pilot-test one it was very important to 

build rapport with teachers as they had the ability to motivate (or de-motivate) students to 

participate. Teachers also played an important role and responsibility in collecting consent forms 

and reminding children to return their forms and survey items. Thus, to support teachers and 

develop rapport, strategies to minimise workloads were developed and teacher and student 

briefing sessions were offered to each school. Pilot test 2 also afforded the Candidate to trial a 

number of classroom management techniques to standardise and optimise group data collection 

sessions and provided research personnel with techniques for class control (Chapter 4). For 

example, room arrangement (i.e., sitting the students in rows versus groups) was found to be an 

important non-verbal cue impacting upon class control. Furthermore, pilot test 2 enabled the 

Candidate to trial new survey follow-up procedures and data collection management and 

monitoring methods to enhance data collection efficiencies and return rates. The next Chapter of 

this thesis provides further details on the strategies used to optimise research in the school setting.  

3 . 5  S T A G E  3 :  C R O S S - S E C T I O N A L  S U R V E Y  ( M A I N  S T U D Y )  

Once a school had agreed to participate and a signed consent form had been received, a ‘thank-

you for participating’ letter, a pre-written article for inclusion in the school’s newsletter and a 

school summary sheet were posted to each consenting school. Once the summary sheet had been 

returned it was possible to work out how many students there were in each class and year group. 

One class was randomly selected to participate from each year group. Classes were randomly 
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selected until a total of 90 students per school (a minimum of 30 students per year) were 

recruited (n=2617). On the summary sheet principals were asked to nominate a school liaison 

person for the TREK team for the duration of the study. This school contact person was usually 

the principal, a teacher or a sports teacher. The school contact person was asked to provide class 

lists (i.e., child’s christian and surname and teacher) and each student and parent were allocated 

an identification number.  

3 . 5 . 1  T E A C H E R  B R I E F I N G  S E S S I O N S  

Each participating school was offered a teacher briefing session. This involved the Candidate (in 

her role as Research Co-ordinator) attending a staff meeting and briefing the teachers about the 

study, its purpose and clarifying teachers’ roles and responsibilities. These briefing sessions were 

invaluable in identifying any schedule clashes (class excursions, incursions, sports carnivals etc) 

and in building overall rapport with the teachers. The sessions were enhanced by providing edible 

(relatively healthy) morning or afternoon tea. A quarter (n=6) of the schools agreed to a teacher 

briefing session and overall the data collection process was better in those schools who undertook 

a briefing session compared with those that didn’t. For schools that elected not to have a teacher 

briefing, a TREK Teacher Information Pack (Appendix I) was posted to either the principal or 

school contact person who was instructed to discuss the project and teacher involvement with 

his/her staff. 

3 . 5 . 2  S T U D E N T  B R I E F I N G  S E S S I O N S  

A student briefing session was held at each participating school either in the school assembly area 

with all selected classes or in each individual class, depending on the schools preference. All the 

students who had been invited to participate in TREK took part in these sessions, along with the 

school principal and/or school contact person. The principal’s presence appeared essential, 

providing a non-verbal message to the students: (1) of the importance of the study; and (2) that 

he/she supported their participation in the study. At the student briefing sessions the purpose of 

the study was explained by the Candidate, including what participants would be asked to do if 

they chose to participate. The study was presented in an enthusiastic way. The student briefing 

was used to hand out consent packs containing an individualised cover letter, consent forms and 

study information sheet, which the students were required to take home. Parents/guardians and 

the child needed to sign the study consent form and return to their teacher. Each consent form 

asked the parent to choose whether they gave consent for their child to participate in the survey 

(i.e., requiring completion of a student & parent questionnaire, travel diary and mapping 



 

 

activity), an optional pedometer study (wear a pedometer for one week and complete a 

pedometer diary) and optional height and weight measurements. 

Student briefing sessions were carefully piloted prior to the main study and feedback sought from 

teachers who attended those sessions. This feedback was very informative and helped the study 

team devise strategies for student engagement. For example, the student briefing sessions needed 

to emphasise that anyone could participate regardless of academic ability. Thus, the student 

briefing speech incorporated sentences like, ‘The questions that we ask in the questionnaire are 

very easy to answer. In fact, we read out aloud every question to you so don’t worry if you’re not 

a good reader’.  

3 . 5 . 3  T R E K  S U R V E Y  A D M I N I S T R A T I O N  P R O C E S S  

The TREK survey administration consisted of the following components: 

• A student survey (administered during a 1hr 15min classroom session in which the 

students were asked to complete a questionnaire, mapping activity and have their height 

and weight measured); 

• Objective measurement of physical activity (students were required to wear a pedometer 

and complete a travel and pedometer diary for one week); 

• Distributing the parent and principal questionnaire; and 

• An environmental audit of the school and it’s immediate neighbourhood in relation to 

active transport 

 

The TREK team administering the survey consisted of the Candidate, who was the Research 

Coordinator at the time and who managed the entire data collection process and the TREK team, 

a PhD student, Research Assistants (n=6) and Work Experience Students (n=9). A field team of 

four or five persons visited each school.  

To help reduce the possible bias from weather affecting patterns of AST, the order that schools 

were administered the survey was randomised simultaneously on two factors (School walkability 

and SES): using 2 x 3, factorial designs. Allocation was stratified by day of week (Monday or 

Tuesday) (see Table 3.4 below). Schools were offered the option of four dates that were matched 

to their walkability and SES level in order to find an appropriate date for the survey that suited 

their school’s schedule. 
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Table 3.4 TREK survey administration day school allocation schedule 

 

 

 

 

 

 

 

 

 

 

 

S t u d e n t  q u e s t i o n n a i r e  

The student questionnaire consisted of 20 questions relating to travel behaviour, demographic 

factors, individual factors, social-cultural factors, and environmental variables (Appendix VII). 

The questionnaire was developed by the Chief Investigators, with input from the Candidate in her 

role as Research Coordinator following the pilot work. Children completed the questionnaire in 

class guided by the Candidate who read each question aloud. Members of the TREK team assisted 

students who experienced difficulty and checked each questionnaire to ensure there were no 

missing responses. If there was time left at the end of the session, children were asked to draw a 

picture of how they would most like to travel to school. Whilst this qualitative information was 

not analysed as part of this thesis, several pictures have been included at the beginning of each 

Chapter 

P a r e n t  q u e s t i o n n a i r e  

Children were given a questionnaire for completion by their parent/guardian. The questionnaire 

was developed by the Chief Investigators with input from the Candidate in her role as Research 

Coordinator. Parents completed a questionnaire (63 questions) that included demographic 

factors, school factors, other parent and family factors, social- cultural factors, and environment 

variables (Appendix VIII). There was also a space for parents to make additional comments. 

Whilst this qualitative information was not analysed as part of this thesis, several quotes have been 

included at the beginning of each Chapter. An incentive was offered to parents that returned a 

completed questionnaire – a chance to win a $100 voucher to the store of their choice. 

Week Day Walkability SES Day Walk SES 

1 Monday High High Tuesday Low High 

2 Monday High Low Tuesday High Medium 

3 Monday Low Low Tuesday High Low 

4 Monday High Medium Tuesday High High 

5 Monday Low Medium Tuesday Low Medium 

6 Monday Low High Tuesday Low Low 

7 Monday Low Low Tuesday Low Medium 

8 Monday Low High Tuesday High Low 

9 Monday Low Medium Tuesday Low High 

10 Monday High Medium Tuesday High Medium 

11 Monday High Low Tuesday High High 

12 Monday High High Tuesday Low Low 



 

 

M a p p i n g  a c t i v i t y  

The mapping activity collected data about places children actively travelled to in their 

neighbourhood and the routes they walked/cycled to and or/from school. The mapping activity 

was developed and conducted by Dr Karen Villanueva and analysed as part of her PhD.181  

P r i n c i p a l  q u e s t i o n n a i r e  

The principal of each participating school completed a questionnaire that enquired about school 

policies regarding walking and cycling. There was also a space for the principal to make additional 

comments. Data from this questionnaire was not analysed for the purposes of this thesis, 

however, some of the additional comments have been included at the beginning of Chapters. 

A n t h r o p o m e t r i c  m e a s u r e m e n t s  

Children’s height and weight were measured on calibrated digital scales and calibrated portable 

stadiometers. Children were instructed to remove their shoes, hats, hair accessories and any other 

heavy clothing (e.g., jackets, jumpers). A detailed list of the procedures used to measure standing 

height and body weight are listed in the study’s protocol document (Appendix I). 

T r a v e l  d i a r y  

Children kept a 5-day travel diary indicating their mode of transport to and from school during 

the week of the TREK survey (Appendix IX). This was a modified version of a travel diary 

previously validated in children of similar ages (9-11-year olds; Heelan et al.).224 Recorded travel 

behaviours included walking, cycling, motor vehicle, and scooter. Each morning, children were 

asked to indicate how they travelled to school that morning and how they travelled home from 

school the previous afternoon. Teachers were asked to facilitate students completing the travel 

and pedometer diary daily. 

3 . 5 . 4  P E D O M E T E R  S T U D Y  

Eligible students (i.e., those with informed consent for the pedometer study) were asked to wear 

an Accusplit (AH 120M8 KS10) pedometer (Figure 3.4) to record step counts during waking 

hours for seven consecutive days, and to remove the pedometer before sleeping and during any 

water activities, such as bathing or swimming. The pedometer was worn level with the hip bone 

in line with the midpoint of the right knee. The pedometer was not sealed however, children 

were instructed not to open their pedometer nor swap the unit with other students. The 
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advantage of using the Accusplit pedometer was that it had an inbuilt memory function that 

negated the need for children to reset the pedometer daily and to manually record step counts. 

However, children were required to complete a pedometer diary (Appendix IX) under the 

instruction of the classroom teacher each morning to record whether they had worn the 

pedometer according to protocol on the previous day (i.e., whether they had worn it for the 

whole day, forgot to wear it or took it off to play sport or bathe). After seven days, the 

pedometers were collected and the number of steps double entered into an excel spreadsheet to 

minimise data entry error. Since this pedometer had not been used previously in children’s 

physical activity research, the candidate performed a validation study to assess its accuracy during 

treadmill walking (see Chapter 5). 

 

Figure 3.4 Accusplit Pedometer used in the TREK study (model AH120M8 KS10) 

3 . 6  S U R V E Y  I T E M  F O L L O W - U P  P R O C E D U R E S  

Three survey items (i.e., the parent questionnaire, pedometer and travel/pedometer diary) were 

to be completed and returned to classroom teachers in time for a courier collection one week 

later. This was facilitated by the multiple wave follow-up procedure described in Figure 3.5 and 

Appendix I. 



 

 

 

 

 
 

 
 
 

Figure 3.5 Data collection follow-up procedures used in the TREK project
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3 . 6 . 2  S P E C I A L  E F F O R T S  F O R  L O W - R E S P O N S E  C L A S S R O O M S  

Typically, return rates were lower in classrooms where teachers had minimal interest in the 

project, were new to the school or were relief teachers. Thus, for these classrooms additional 

visits, organisational assistance and reminders and prompts via phone and facsimile facilitated 

higher response rates and collection of survey items. 

3 . 7  D A T A  C O L L E C T I O N  M A N A G E M E N T  A N D  M O N I T O R I N G  

With the assistance of a software programmer, the Candidate developed a user-friendly, 

password-controlled Microsoft Access based software application that broke down the TREK data 

collection process into the following components: 1) student briefing and recruitment; 2) 

assignment of survey equipment; 3) production of teacher, parent and student documents 4) 

distribution of survey items and equipment; and 4) return of survey items and study equipment 

(Figure 3.6). 

  

 

Figure 3.6  TREK data management software application: main menu screen shot 

 

 



 

 

The application was linked to the study’s Microsoft Word document templates which allowed 

automatic assignment and insertion of due dates, teacher/parent/participant names, equipment 

or ID numbers into instruction sheets, letters and envelope labels. This streamlined data 

collection preparation and allowed rapid outstanding item list generation for follow-up. Late 

arriving consent forms, participants who were absent on the survey day and were no longer 

eligible to participate; re-assignment of survey equipment etc. could be most efficiently handled 

through the use of this flexible program. 

 

When completed survey items and equipment were returned to the office, the pull down menu’s 

and check-box data entry enabled study materials for a school returning four different survey 

materials from 100 students to be processed within 15 minutes. This included the generation of a 

list of names and contact details of students or parents with outstanding survey items. These 

people could then be contacted by telephone, email or fax the same day and reminded to return 

their survey item. This efficient process led to survey item return rates of up to 98%. Individual 

participant details could be easily accessed either through the back-end participant data 

spreadsheet or through a user-friendly interface (see Figure 3.7).  

 

 

Figure 3.7 TREK data management software application: individual participant look-up 
screen shot 
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The application was able to produce summary reports (e.g., response rates, proportion of 

returned survey items from each school etc), which proved invaluable in tracking the project’s 

progress on a weekly basis and summarising this information for Chief Investigator and Industry 

Partner meetings. In addition, survey equipment reports were easily generated which allowed the 

tracking of equipment in the field, which ones were lost, broken, ready for re-assignment or if 

more needed to be purchased. Indeed, the degree of sophistication required of a user for any 

aspect of the application was minimal. This was an important attribute since it meant that other 

research personnel were able to interact directly with the database.  

3 . 8  T R E K  S T U D Y  R E S P O N S E  R A T E S  

In total, 1480 children (56.6% response rate) participated and of these, 1314 of their parents 

(50.2% response rate) took part. A summary of the response rates for each survey item are shown 

in Figure 3.8.  



 

 

 

Figure 3.8 TREK Project response rates 
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3 . 9  P E D O M E T E R  V A L I D A T I O N  S T U D Y  

The pedometer that was trialled during TREK’s pilot test one phase was the Yamax Digiwalker 

SW-200. The Yamax SW series pedometers (Yamax Corp., Tokyo, Japan) are widely used in 

research and have become the criterion pedometer against which others may be compared 

because of their consistent performance in studies of adults.90,92,282 However, data from the 

pedometer study conducted during pilot test 1 (n = 199 10-12 year olds) revealed that children 

were unable to reliably record their daily pedometer steps in a diary. Issues encountered included 

missing data, failure to manually reset the pedometer to zero each morning, inaccurate recording 

of data in the diary (i.e., too many or too few digits) and illegible handwriting. The Accusplit 

AH120M9 pedometer model was trialled as an alternative. This model incorporated an internal 

clock and multiday memory function which negated the need for children to manually record step 

counts each day and to reset the pedometer. This pedometer had not been previously validated 

for use in children. With the assistance of the TREK study team, the Candidate devised and 

performed a validation study and this has been published as part of the Candidate’s PhD (see 

Chapter 5).  

 

Briefly, the aim of the pedometer validation study was to evaluate the accuracy of the spring-

levered Accusplit AH120M9 pedometer (built-in memory) for recording step counts of children 

during treadmill walking against: 1) observer counted steps; and 2) concurrently measured steps 

using the previously validated spring-levered Yamax Digiwalker SW-700 pedometer. A full 

description of the study methodology is provided in the pedometer validation study protocols 

document (Appendix X). In summary, pedometer validation studies performed in children and 

adults were reviewed to inform a robust study design that fitted within the budgetary and time 

constraints of the TREK project. A work experience student was co-opted to provide research 

assistance, and one TREK study primary school was invited to take part in the pedometer 

validation-study. The school was selected because of its high level of co-operation to the study 

team. Parents and children who had already signed informed consent forms to participate in the 

main TREK study were also asked to complete and return an ‘opt out’ form if they did not want 

their child to participate in this sub-study. Children also provided verbal consent prior to 

participating in the sub-study. This method of consent was chosen because of the non-sensitive 

nature of the study, the low risk to participants, and because parents and children had previously 

provided written consent to participate in TREK. It also aimed to maximize the number of 

participants and reduce non-participation bias.283 The University of Western Australia (UWA) 



 

 

Human Research Ethics Committee (HREC) provided ethics approval for the TREK study overall 

and the sub-study, including the methods of consent adopted (RA/4/1/1394). 

 

Children (n=45 9-12 year olds) wore Accusplit and Yamax pedometers concurrently on their 

right hip and were asked to walk normally for three walk sessions of three minutes at speeds of 

42, 66 and 90 m/min. Using video footage, steps taken in each walk session were tallied twice 

using a hand counter. Absolute value of percent error (i.e. ((pedometer steps – observer counted 

steps)/observer counted steps)*100) was calculated for each comparison (i.e., Accusplit and 

observer counted steps, Yamax and observer counted steps, Accusplit and Yamax) at each of the 

three walk speeds. Bland-Altman plots284 were constructed to show the distribution of the 

individual (criterion-comparison) scores around zero. Further details of the pedometer validation 

study and methods employed are provided in a study protocol document (Appendix X) and in 

results Chapter 5 as a published manuscript. 

3 . 1 0  D A T A  A N A L Y S I S  

Table 3.5 describes the statistical methods used in this thesis. The variables used and the statistical 

methods employed are described in full in Chapters 5 through 9. Statistical analyses were 

performed in SPSS v17 and Stata/IC 11.0 for Windows.  
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Table 3.5 Statistical methods used in this thesis 

Analysis focus Methods Aim of analysis Chapter 

Reliability testing  of parent 

and child questionnaire 

One-week test-retest reliability. Percent agreement, Cohen’s Kappa 

(dichotomous variables), Intra-class correlation (ICC) for continuous 

variables 

Determine the stability of questionnaire items. Improve 

readability and structure 

6 & 7 

Development of scales Factor analysis (principal components analysis) Data reduction technique. Identify common components to 

develop scales 

6 & 7 



 

 

 

 

    

Description of sample Means, standard deviations, standard error, percentages and counts Provide an overall summary of the sample 4-9 

 

Pedometer validation 

 

Absolute value of percent error, mean raw error. Paired, one-sample 

and independent sample t-tests. Bland Altman plots
284

 

 

Evaluate the accuracy of the Accusplit pedometer used in 

the TREK study 

5 

Correlates of walking and 

cycling  to and from school 

Bivariate associations between independent variables and dependent 

variable. Backwards stepwise logistic regression. Mediation analysis 

(Baron and Kenny
285

 approach). All analyses were stratified by 

gender 

Ecological approach to examine associations between 

independent variables and dependent variable adjusting for 

confounders and school clustering. Explore potential 

mediators and gender differences 

6 & 7 

Investigate the relationship 

between being driven to 

school and:  pedometer-

determined physical activity; 

sedentary behaviour; and BMI  

Chi-square analysis and independent sample t-tests. Multivariate 

linear regression models, generalised least square linear regression 

models. All analyses were stratified by gender  

Associations between independent variables and binary 

outcome variable, adjusting for confounders and school 

clustering. Gender differences were explored 

8 & 9 





 

 

3 . 1 1  C H A P T E R  S U M M A R Y  

This Chapter described the overall methods of the TREK Project and detailed three distinct study 

phases: Stage 1: development of a school walkability index and school selection; Stage 2: pilot 

studies; and Stage 3: cross sectional survey of children and their parents that included a parent, 

child and school principal questionnaire, a mapping activity, a pedometer study and child 

anthropometric measurements. The methods of the pedometer validation study were briefly 

described along with data analysis methods. The next six results Chapters present the study’s 

findings, including more detailed methods for specific studies such as the pedometer validation 

study.  

  



 

 

 
 
 
 

“I have no major concerns on how my children go to and from school 
whether he/she walks or bikes. Our children have been taught it is safe to
walk. We teach our children stranger danger, neighbourhood watch, 
always be with each other or with a group of their friends. If we teach our 
kids that walking or biking is 
their shadow, to scared to be alone
 

 

Picture by a TREK participant in response to how they would most like to travel to school

  

have no major concerns on how my children go to and from school 
whether he/she walks or bikes. Our children have been taught it is safe to
walk. We teach our children stranger danger, neighbourhood watch, 
always be with each other or with a group of their friends. If we teach our 
kids that walking or biking is dangerous they end up being scared of 

to be alone, which can be very unhealthy.”

Parent participating in the TREK study

Picture by a TREK participant in response to how they would most like to travel to school 
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have no major concerns on how my children go to and from school – 
whether he/she walks or bikes. Our children have been taught it is safe to 
walk. We teach our children stranger danger, neighbourhood watch, 
always be with each other or with a group of their friends. If we teach our 

dangerous they end up being scared of 
” 

Parent participating in the TREK study 
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in this setting. The aim of this study is to describe the five strategies used to increase response 

rates, data quality and quantity in the TRansport Environment and Kids (TREK) project. TREK 

examined the association between neighbourhood urban design and active transport in Grade 5 to 

7 school children (n=1480) attending 25 primary schools in metropolitan Perth, Western 

Australia during 2007. Children completed several survey components during school time (i.e., 

questionnaire, mapping activity, travel diary and anthropometric measurements) and at home 

(i.e. pedometer study, parent questionnaire). Overall, 69.4 per cent of schools and 56.6 per cent 

of children agreed to participate in the study and of these, 89.9 per cent returned a complete

travel diary, 97.8 per cent returned their pedometer and 88.8 per cent of parents returned their 

questionnaire. These return rates are superior to similar studies. Five strategies appeared 

important 1) building positive relationships with key school personnel; 2) child

approaches to survey development; 3) comprehensive classroom management techniques to 

standardise and optimise group sessions; 4) extensive follow-up procedures for collecting survey 
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travel diary, 97.8 per cent returned their pedometer and 88.8 per cent of parents returned their 
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items; and 5) a specially designed data management/monitoring system. Sharing methodological 

approaches for obtaining high quality data will ensure research opportunities within schools are 

maximised. These methodological issues have implications for planning, budgeting and 

implementing future research. 

4 . 2  I N T R O D U C T I O N  

The school setting provides researchers with access to large numbers of children in one location, 

but presents various challenges. Even for experienced researchers, many unexpected barriers 

result in loss of time and jeopardise data quality and generalizability. With the exception of 

strategies for increasing parental consent rates286-290 and the use of incentives,291-293 few papers 

focus on methodological techniques for enhancing data collection efficiencies and return rates in 

school research. Thus, this report aims to share strategies for optimising research in the school 

setting.  

The data collection described in this report was undertaken for the TRavel, Environment and 

Kids (TREK) project, which examined the association between neighbourhood urban design and 

active transport in Grade 5 to 7 students attending 25 Perth (Western Australia) primary schools 

during 2007. The study was approved by The University of Western Australia Human Ethics 

Committee (RA/4/1/1394).  Data collection was complex involving a variety of different modes 

and tools. Children completed a questionnaire, mapping activity, travel diary and anthropometric 

measurements in the classroom during school time, and a parent questionnaire and pedometer 

study at home. Active consent from both parent and child was required. Overall, 69.4 per cent of 

schools invited participated, 58.9 per cent (n=1480) of children agreed to participate in the 

survey, 89.9 per cent of children returned a completed travel diary, 97.8 per cent their 

pedometer and 89.6 per cent of parents returned their questionnaire. These return rates are 

superior to similar studies.9,12,208,246,294,295 Five strategies were used to maximise response rates and 

data completeness: relationship building; child-centred instrumentation; classroom management; 

follow-up procedures; and data collection management/monitoring. 

4 . 2 . 1  R E L A T I O N S H I P  B U I L D I N G  

The study team built relationships with all relevant members of the school community.   



 

 

T h e  s c h o o l  p r i n c i p a l  

As the principal is the school’s gatekeeper and generally decides whether the school will 

participate in any given research study, distinguishing a study as unique is essential. In the TREK 

project, initial contact with school principals was via an information pack with a covering letter by 

the Director General of the Western Australian’s Department for Education and Training which 

endorsed the study, emphasised the relevance of its findings to the school and encouraged the 

school to participate. This letter was followed up with a phone call to allay any concerns relating 

to the school workload and disruption to classes. Principals were asked to identify a school 

representative as the intermediary between the research personnel and the teachers. These 

representatives were typically opinion leaders, well-connected within the school and well-known 

to teachers and students.296 Principals were offered a short report detailing aggregated travel 

mode findings from their school and aggregated results across all participants. 

B u i l d i n g  r a p p o r t  w i t h  t e a c h e r s  a n d  s t u d e n t s  

Teachers have the ability to motivate (or de-motivate) students to participate, and shoulder much 

of the responsibility for collecting data collection materials, collecting consent forms and 

reminding children to return their forms. Thus, to support teachers and develop rapport, 

strategies to minimise workloads were developed and teacher and student briefing sessions 

offered to each school.  

Teacher briefing sessions 

The 20-minute teacher briefing session outlined the study’s importance, clarified teachers’ roles 

and responsibilities, identified schedule clashes (class excursions, sports carnivals etc) and aimed 

to build teacher rapport. One quarter of the schools accepted a teacher briefing session. Notably, 

the data collection process appeared to be smoother in these schools. 

Minimise teacher workload  

Teacher packs included materials to aid organisation (e.g. checklists) and labelled envelopes for 

collection of completed survey items. A small token of appreciation, was also provided to the 

teacher (usually a bookstore voucher) at the start of the data collection day.  

Student briefing sessions 
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All eligible student participants were invited to a 15-minute briefing session attended by the 

principal. The principal’s presence provided non-verbal reinforcement of the importance of the 

study and the school’s support of their participation.  

All briefing sessions were pilot-tested prior to the main study with feedback sought from school 

personnel to enhance student engagement. Strategies recommended by schools included being 

interactive with the students, emphasising that anyone could participate regardless of academic 

ability and demonstrating gadgetry (e.g., passing around the pedometer). 

4 . 3   C H I L D - C E N T R E D  I N S T R U M E N T A T I O N  

Extensive instrument pre-pilot, pilot testing and rewording, with attention paid to ease of 

completion and age-specific readability, ensured that children could understand the questions. 

The Microsoft Word accessible Flesch280 test was used to assess text readability. Although 

proposed questionnaire items were sourced from questionnaires aimed at similar aged children, 

we tested each question to ensure that the vocabulary and grammar could be understood by 10-12 

year olds.  All questions assessed by the Flesch test as a grade level higher than Year 5 were 

reworded to improve readability (see Table 4.1 for examples).  

Table 4.1 Examples of reducing the reading grade level of TREK survey items 

*Grade level = number of years schooling required to read sentence with ease. 

4 . 4  C L A S S R O O M  M A N A G E M E N T  

Classroom management techniques standardised and optimised group data collection sessions and 

provided research personnel with techniques for class control.  

Original Question 
Grade 

level* 
Amended Question 

Grade 

level* 

In a usual week (Monday to Sunday) HOW 

OFTEN do you eat breakfast? 
5.8 

How many days a week do you 

eat breakfast? 
2.3 

How strongly do you agree or disagree with 

the following statements? 
9.9 

What do you think about the 

comments below? 
3.7 

My school encourages students to walk to 

school. 
5.2 

My school would like students 

to walk to school 
1.0 



 

 

4 . 4 . 1  R O O M  A R R A N G E M E N T  T O  O P T I M I S E  P R O D U C T I V I T Y  

Throughout the TREK pilot phase, room arrangement was found to be an important non-verbal 

cue impacting upon class control. Students when sitting in groups exhibited more off-task and 

disruptive behaviour than when students sat in rows, and this practice is supported in education 

literature.297-299 To further avoid disruptive behaviour, the TREK team used seating arrangements 

that separated same-sex children and students from their regular class. It was also important that 

students could observe the lesson facilitator, whiteboards, demonstration areas and displays 

(Figure 4.1).  

 

Figure 4.1 Arranging the classroom to optimise individual task productivity 

4 . 4 . 2  D E V I S E  A  D I S C I P L I N E  P L A N   

The education literature suggests that when the group facilitator gives the impression that they 

‘run a tight ship’, student expectations of being able to misbehave decreases.300 Thus, the TREK 

team began sessions firmly and relaxed control only after the social dynamics of the class became 

apparent. When the TREK team first entered a classroom, they formally ‘introduced’ the rules of 

the data collection session and explained the consequences of breaking those rules and the rewards 

of appropriate behaviour (e.g., a sticker). Each child wore name tags so if they became unruly, 

they could be identified by name and moved. Notably, when a school staff member was present, 

students automatically knew behavioural boundaries and the consequences of exceeding those 

boundaries and appeared better behaved. 
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4 . 4 . 3  C O N T R O L  R I S I N G  N O I S E  L E V E L S  

The TREK team incorporated a number of strategies to manage noise levels including the ‘hand in 

the air’ technique, which was detailed to children during the rule discussion. This involved a 

TREK team member placing her hand in the air to indicate children should stop what they were 

doing, and place their own hand in the air. Data collection only continued once all hands in were 

the air and the class was silent.   

4 . 4 . 4  M A K E  T R A N S I T I O N S  B E T W E E N  A C T I V I T I E S  Q U I C K  A N D  

O R D E R L Y  

To help move the class along, the study team provided students with all directions they required 

before any movement began or study materials were passed out. In addition, different activities 

were printed on different coloured paper. This made instructions simple and easily understood 

(e.g. ‘please have in front of you your blue piece of paper’). 

4 . 4 . 5  P R O V I D E  A C T I V I T I E S  F O R  E A R L Y  F I N I S H E R S  

During the pilot phase we found that some students who finished a task early disturbed other 

students, resulting in reduced class control. To counter this, activities were added to the end of 

the questionnaire (i.e., crossword puzzles). 

4 . 4 . 6  E N S U R E  C L A S S  S I Z E S  A R E  M A N A G E A B L E  A N D  S U F F I C I E N T  

R E S E A R C H  S T A F F  

Disruptive behaviour was more likely in large classes (i.e, >=35). We found that smaller classes 

(i.e., 20-25 students) were optimal for class control. A staff/student ratio of 1/10 in addition to 

the session facilitator also assisted our ability to aid students experiencing difficulty.  

4 . 5  F O L L O W - U P  P R O C E D U R E S .   

Three survey items were to be completed at home and returned to classroom teachers in time for 

a courier collection one week later. This was facilitated by a multiple wave follow-up procedure 

described in Figure 4.2.  

 



 

 

 

 

Figure 4.2 The follow-up procedures for collecting survey items used in the TREK 
project 

4 . 5 . 2  S P E C I A L  E F F O R T S  F O R  L O W  R E S P O N S E  C L A S S R O O M S  

Although we did not collect objective data on low response classrooms, teachers in these classes 

appeared to have minimum interest in the research project, were new to their school or were 

relief teachers. Thus, for these classrooms additional visits and organisational assistance facilitated 

higher response rates and collection of survey items.   

4 . 6  D A T A  C O L L E C T I O N  M A N A G E M E N T / M O N I T O R I N G .  

The TREK study developed a user-friendly, password-controlled MS Access based software 

application linked to the study’s MS Word document templates. This allowed automatic 

assignment and insertion of due dates, teacher/parent/participant names, equipment or ID 

numbers into instruction sheets, letters, and envelope labels. This streamlined data collection 

preparation and allowed rapid outstanding item list generation for follow-up. This process led to 

return rates of up to 98 per cent and regular study progress tracking. The application also 

produced summary reports (e.g., response rates) and equipment reports to identify pedometer 

status (including loss and broken rates, the number available for re-assignment and if more needed 

to be purchased).  

4 . 7  C O N C L U S I O N  

There are few methodological papers sharing strategic field notes that assist researchers in 

planning, budgeting and implementing school-based research. Such papers are also important for 

providing funding agencies with insights into the level of funding required to successfully conduct 

studies of this kind. We identified five strategies to maximise data quality, response rates and 

return rates and thus investment in the data collection effort, resulting in a more representative 
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sample. Moreover, our efforts to build strong relationships with the school put us in a stronger 

position to re-contact the schools. A strategic approach to collecting data within schools is 

important to maximise research efficiencies and an evidence-based approach is encouraged. 
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My husband and myself try to walk with the kids to school, weather 

permitting. We feel it is too far and too many busy roads to let them 

ride a bike alone and don’t like them walking on their own for safety 

reasons. If we were closer we would let them ride or walk on their own but 

our suburb does not have a primary school.  

 
Parent participating in the TREK study 

 

  
 
 
 

Picture by a TREK participant in response to how they would most like to travel to school 
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of accuracy was dependent on walking pace. Pedometers should be used with caution in children 

as they significantly undercount steps, and this error is greatest at slower walk speeds. 

5 . 2  I N T R O D U C T I O N  

Self-report and recall methods of measuring physical activity are problematic in children because 

of a limited ability to accurately recall their behaviour.76,77 Pedometers (i.e., small, battery-

powered mechanical devices that count steps) are a feasible method of objectively measuring 

children’s physical activity derived from bipedal locomotion (e.g. walking, running, skipping and 

jumping). As a result, pedometers are widely used in physical activity research and guidelines 

based on steps are now being published.3,89,301 

 

Yamax SW series pedometers (Yamax Corp., Tokyo, Japan) are widely used in research and have 

become the criterion pedometer against which others may be compared because of their 

consistent performance in studies of adults.90,92,282 Biomechanically, children’s walk patterns are 

less mature than those of adults due to maturational events like changes in body proportions, 

increases in muscular strength and postural control.93 Moreover, children have higher variability 

in their walking and running stride frequency compared with adults.94 Thus, the performance of 

the Yamax SW series in children is less clear. Five pedometer validation studies measuring 

children’s physical activity in a controlled setting, using observer counted steps as the criterion, 

found that the Yamax Digiwalker SW-200 performed well at moderate and fast walk speeds; but 

undercounted steps by 25%95 to 100%96 at lower speeds.97,100 

 

In studies of children, other factors that may impact the validity and reliability of pedometer data 

relate to pedometer tilt angle,100 being overweight,96 and pedometer placement.99 Data from a 

pilot study for the TRavel, Environment and Kids (TREK) project showed that children (n = 199 

10-12 year olds) were unable to reliably record their daily pedometer steps in a diary. Issues 

encountered included missing data, failure to manually reset the pedometer to zero each 

morning, inaccurate recording of data in the diary (i.e., too many or too few digits) and illegible 

handwriting. Although this could be overcome by visiting child participants at school each 

morning and recording pedometer data from the previous day, this method is impractical, time 

consuming, costly (in terms of staff time to visit each school and class) and not feasible on 

weekends when children are at home.100 Alternatively, recent pedometer models incorporate an 

internal clock and multiday memory function (e.g., New Lifestyles NL-2000, Accusplit 

AH120M9, and now the Yamax CW-700). The advantage that these pedometers have over 



 

 

conventional pedometers (e.g., Yamax SW-200) is that the in-built memory function allows step 

counts on weekdays and weekends to be analyzed separately and negates the need for either 

researcher or child to manually record step counts each day and to reset the pedometer.  

 

Despite this new feature, to-date only one study has validated a built-in memory pedometer in 

children. This study of 85 children aged 5-7 and 9-11 years, found that the New Lifetstyles NL-

2000 (New Lifestyles Inc., Lee’s Summit, MO) multiday memory pedometer offered similar 

accuracy and better precision than the widely used Yamax SW-200 pedometer.100 The accuracy of 

the NL-2000 may be related to its piezo-electric (versus spring-levered) internal mechanism that 

makes it less susceptible to errors due to tilt.101 However, the considerably higher cost of the NL 

2000 (approximately twice as expensive as spring-levered pedometers) may preclude its use in 

large-scale studies, worksite wellness programs, school  physical education and other health 

promotion programs with limited financial resources.99 Further research validating the use of 

pedometers with built-in memory in children is required. 

 

The purpose of this study was to evaluate the accuracy of the spring-levered Accusplit AH120M9 

pedometer (built-in memory) for recording step counts of children during treadmill walking 

against 1) observer counted steps and 2) concurrently measured steps using the previously 

validated spring-levered Yamax Digiwalker SW-700 pedometer (note: the Yamax SW-700 uses 

the same spring loaded mechanism as the previously validated Yamax SW-200). 

5 . 3  M E T H O D S  

One TREK study primary school was invited to take part in this sub-study. The school was 

selected because of its high level of co-operation to the study team. Parents and children had 

signed informed consent forms to participate in the main TREK study.  However, parents were 

also asked to complete and return an ‘opt out’ form if they did not want their child to participate 

in this sub-study, and children provided verbal consent prior to participation. This method of 

consent was chosen because of the non-sensitive nature of the study, the low risk to participants, 

and because parents and children had previously provided written consent to participate in TREK. 

It also aimed to maximize the number of participants and reduce non-participation bias.283 The 

University of Western Australia (UWA) Human Research Ethics Committee (HREC) provided 

ethics approval for the TREK study overall and the sub-study, including the methods of consent 

used (RA/4/1/1394). Age and sex were determined from a child-report questionnaire. Bassett 

and colleagues92 suggest that a 10% error rate in pedometers is acceptable within a field setting. 
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Therefore to detect a 90% level of agreement, a minimum sample size of 32 children was 

estimated to be required (each with three ratings: Accusplit step counts, Yamax step counts and 

observer counted steps) with 80% power and an alpha of 5%.302 Children were selected at 

random to participate (49 in total). Data was collected in May 2008 during class time.  

 

Children’s weight status was calculated using objectively measured height and weight to compute 

body mass index (BMI, kg/m2). All BMI estimates were collapsed into age and sex-specific weight 

categories (acceptable, overweight and obese) based on internationally-recognized cut-off 

values.41 

 

Three new spring-levered Accusplit AH120 (Accusplit, Inc., Livermore, CA, USA) (herein 

referred to as ‘Accusplit’) pedometers and three new spring-levered Yamax Digiwalker SW-700 

(Yamax Corp., Tokyo, Japan) pedometers were used. Prior to use, all pedometers were fitted 

with new batteries and checked for faults using two repetitions of a 20-step short-walk 

test.83Absolute error was no more than 1 step for each of the 10 pedometers tested. A purpose-

made, firm, adjustable, elastic waistband holding two pedometers (i.e., one Accusplit and one 

Yamax) was placed around each child’s waist. These waistbands were used to improve stability 

and reduce any undercounting caused by large pedometer tilt angles (≥10%).100 Pedometers were 

positioned at the right hip (at the anterior superior iliac spine) in line with the front of each foot. 

Pedometers were proximal but not touching each other, with the Accusplit medial to the Yamax. 

 

Two identical motorized treadmills (TMR-802) placed on a flat surface were used to conduct the 

walk sessions. To record observer counted steps, a video camera (placed perpendicular to each 

treadmill approximately 1.5 meters away) filmed each participant’s walk session from the waist 

down. Numbered ID cards facing the video cameras were used to identify children and walk 

speeds in the footage. Without shoes, participants were encouraged to walk for several minutes 

on the treadmill to become familiar with it. Children were then asked to walk normally for three 

walk sessions of three minutes at speeds of 42, 66 and 90 m/min (in this order). These speeds 

were chosen as they have been used in previous pedometer validation studies to simulate slow, 

moderate and fast walking in children and the speed at which children walk to and from 

school.100,303 Each pedometer was set to ‘0’ immediately prior to observation. At the completion 

of each walk speed, children were instructed to straddle the treadmill whilst pedometer steps 

were recorded and reset to zero. A break of approximately two minutes was given, during which 

the treadmill was left running and set to the next speed. Using the video footage, steps taken in 



 

 

each walk session were tallied twice by the same person using a hand counter. If step counts 

varied by ≥1 step then the footage was reviewed and tallied a third time.  

 

Data for a total of 45 children were included in the study (four children were excluded because 

the child’s clothing inhibited the correct placement of the pedometer belt). Absolute value of 

percent error (i.e. ((pedometer steps – observer counted steps)/observer counted steps)*100) 

was calculated for each comparison according to the procedures described elsewhere.90 

Descriptive statistics were obtained for all demographic and anthropometric variables. Paired 

samples t-tests were used to compare mean raw error scores and mean absolute value of percent 

error scores. A one-sample t-test was used to compare mean absolute value of percent error 

scores to a test value of zero. Independent samples t-tests were used to examine the difference 

between absolute value of percent error scores according to sex, age and weight status. Bland-

Altman plots284 were constructed to show the distribution of the individual (criterion-comparison) 

scores around zero. This is a standard method to compare estimates from biomedical devices.304  

5 . 4  R E S U L T S  

The sample consisted of 45 children aged 10.67 ± 0.77 years. There were no differences in mean 

age, height, weight or weight status between boys (n=22) and girls (n=23) participating in this 

study (all p>0.05). 

 

The Yamax and Accusplit pedometers under-recorded the steps taken at each walk speed, with 

raw error largest at the slowest walk speed and decreasing at subsequent speeds (Table 5.1), and 

no significant differences (p>0.05) between pedometer raw error scores within each walk speed. 

 

Table 5.1 Total number of steps and raw error scores  

Walk speed Device Steps Raw error 

42m/min (slow) Observer counted steps 269.9 ± 38.2 NA 

 Yamax  153.6 ± 68.3 -116.3 ± 53.4 

 Accusplit 145.5 ± 60.6 -124.4 ± 52.2 

66m/min (medium) Observer counted steps 323.6 ± 39.7 NA 

 Yamax  279.0 ± 47.5 -44.58 ± 38.8 

 Accusplit 271.6 ± 43.5 -52.0 ± 43.9 

90m/min (fast) Observer counted steps 349.4 ± 39.5 NA 

 Yamax  318.2 ± 45.6 -31.2 ± 46.3 

 Accusplit 319.8 ± 37.0 -29.7 ± 45.5 

Values are mean ± standard deviation 

Raw error scores = pedometer steps minus observer counted steps 
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As shown in Figure 5.1, the absolute value of percent error was greatest at the slowest walk speed 

(42 m/min) and lowest at the fastest walk speed (90 m/min) for both pedometers. There were 

significant differences in percent error scores between the 42 m/min and 66 m/min and the 66 

m/min and 90 m/min walk speeds (all p<0.05) for both pedometers. Although the absolute 

value of percent error exhibited by the Accusplit was greater than the Yamax at 42 m/min and 66 

m/min and smaller than the Yamax at 90 m/min, these between-pedometer differences were not 

significant (all p>0.05).  

 

 

Figure 5.1 Absolute value of percent error scores of two pedometers at three different 
walk speeds 

 

Bland-Altman plots depicting levels of agreement between the Yamax and observer counted steps 

and the Accusplit and observer counted steps were constructed (Figure 5.2) and revealed that 

both pedometers (individually) were in agreement with observed steps for walk speeds of 66 

m/min (Yamax: regression coefficient = 0.219, p = 0.143, 95% limits of agreement = 155.1; 

Accusplit: regression coefficient = 0.219, p = 0.143, 95% limits of agreement = 175.6) and 90 

m/min (Yamax: regression coefficient = 0.204, p = 0.301, 95% limits of agreement = 185.4; 

Accusplit: regression coefficient = -0.099, p = 0.662, 95% limits of agreement = 182.1) but not 

42 m/min (Yamax: regression coefficient = 0.681, p<0.001, 95% limits of agreement = 213.4; 

Accusplit: regression coefficient = 0.586, p = 0.001, 95% limits of agreement = 208.7). 

 



 

 

 

Figure 5.2 Bland-Altman plots depicting agreement between the Accusplit pedometer 
and actual step counts, and the Yamax pedometer and actual step counts.  

Solid horizontal line = mean difference, dashed lines = 95% prediction intervals (i.e., confidence intervals 

of the individual observations). *P<0.05, significantly different from zero. 
a
P<0.05, significantly different 

from previous walk speed. Absolute value of percent error = ((pedometer steps – observer counted 

steps)/observer counted steps)*100 
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Although not shown, Bland-Altman plots depicting levels of agreement between the Yamax step 

counts and Accusplit step counts were constructed and revealed that the two pedometers were in 

agreement for all three walk speeds (42 m/min: regression coefficient = 0.145, p = 0.312; 66 

m/min: regression coefficient = 0.110, p = 0.467; 90 m/min: regression coefficient = 0.246; p 

= 0.063). The 95% limits of agreement were 220.5, 160.9 and 134.1 steps for 42, 66 and 90 

m/min, respectively (plots not shown). 

5 . 5  D I S C U S S I O N  

The results of this study indicate that the accuracy of the Accusplit pedometer was comparable to 

the Yamax pedometer for measuring treadmill walking steps in children. However, both the 

Accusplit and the Yamax pedometers significantly undercounted observer counted steps, and this 

error was greatest at slower walk speeds. Indeed, one of the most consistent findings in the 

pedometer literature is that pedometer accuracy is lowest at slow speeds in children, adults and 

older adults.90,92,96 A likely explanation for the inaccuracy of pedometers at slow walk speeds is 

that not enough vertical hip acceleration force is generated, particularly in children, to cause the 

internal mechanism to register a step. The relative importance of reduced pedometer accuracy 

during slow walking in studies of free-living activity depends upon the rationale for use (i.e. 

health promotion tool or research measurement device). In effect, the pedometer may 

automatically adjust for intensity by undercounting slow steps. Lowering the sensitivity threshold 

to improve the accuracy of pedometers is not a viable option because an inevitable sensitivity (i.e. 

ability to detect low step forces) / specificity (the ability to distinguish between actual steps and 

those that are non- ambulatory in nature) trade-off exists.305,306 Thus, any subsequent increase in 

motion sensor sensitivity will be accompanied by a reduction in specificity under free-living 

conditions. It is a priority for future research, therefore, to investigate this trade-off and 

determine the optimal sensitivity threshold that maximizes specificity for step counts in children. 

This could then become a useful indicator of motion sensor quality.305  

 

Bassett and Colleagues92 suggest that a 10% error rate in pedometers is acceptable within a field 

setting. Using this criterion, the Accusplit and Yamax pedometers only show acceptable accuracy 

for recording step counts in children at fast walking speeds (i.e. ≥90 m/min) with a significant 

underestimation of steps at lower speeds. Thus, caution must be used when using pedometer-

referenced cut points (e.g., 12,000 steps/day for girls and 15,000 steps/day for boys to avoid 

overweight/obesity)3,89 when different brands of step-counting activity monitors are used, which 

may not consistently under-record steps at slow and moderate walk speeds. Consistency of 



 

 

instruments is essential to prevent misclassification and allow results to be compared to other 

studies.  

 

It is important to note that in order to duplicate the protocol used in the TREK study, this study 

placed pedometers on the right hip. Whilst pedometer validation studies performed on adults 

have shown hip placement does not affect pedometer accuracy,307,308 studies in children have had 

mixed results.95,309 The impact of right and left hip placement of pedometers in relation to 

children’s gait patterns could be further explored in future studies. In addition, future studies may 

like to consider a validation study that includes other forms of physical activity. 

 

This study has a number of limitations. First, data were collected under controlled conditions and 

did not reflect a free-living state. Second, the measurements were only conducted once on each 

participant and intra-instrument reliability was not assessed. Third, we did not measure 

pedometer tilt angle, leg length, stride length or waist circumference. This may have influenced 

step-counting accuracy when comparing pedometer steps with observer counted steps. Finally, it 

was limited to comparing one commercially available pedometer with an in-built memory.  

5 . 6  C O N C L U S I O N  

Using pedometers with built-in memories for future studies may prove beneficial, allowing step 

data to be stored for multiple days thereby reducing the potential error and bias associated with 

children logging their step counts daily. This study found the accuracy of the Accusplit pedometer 

was similar to the Yamax pedometer, however, both pedometers were less accurate at slower 

walking speed. This appears to be the first study to compare the Accusplit and Yamax for studies 

in children. If other studies confirm these findings, the Accusplit may prove a useful tool for 

research involving children. 
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 “I mostly refuse to take my child to school because he is very capable of walking 

or riding to school. No one ever took me to school. Every child walked, rode or took 

public transport in the 1950’s and 60’s when I went to school.” 

Parent participating in the TREK study 

 

“I think part of the parental mindset is to worry that “something might happen”. 

But I also think it is up to parents to prepare our kids to deal with those 

“somethings” and to do that there will always be elements of risk.”  

Parent participating in the TREK study 

 

“I think parents don’t trust their own kids to walk to and from school and think it’s 

quicker and easier to drive them. I disagree – my kids walk to school everyday. I 

trust them completely. You just have to have ground rules. They must always come 

straight home, no stopping along the way.” 

Parent participating in the TREK study 

 

 
Picture by a TREK participant in response to how they would most like to travel to school 



 

 

U N D E R S TA N D I N G  T H E  C O R

A N D  F R O M  S C H O O L

 

 

This chapter is a published manuscript (

Trapp, G., Giles-Corti, B., Christian, H.E., Bulsara, M.K., Timperio, A.F., McCormack, G.R., Villanueva, 

K.P. 2011, 'Increasing Children’s Physical Activity: Individual, Social, and Environmental Factors Asso

With Walking to and From School', HEALTH EDUCATION & BEHAVIOR, October 11

6 . 1  A B S T R A C T

Efforts to increase the prevalence of children’s active school transport (AST) require evidence to 

inform the development of comprehensive interventions. This study u

framework to investigate individual, social and environmental factors associated with walking to 

and from school among elementary school

years (n = 617) and girls aged 9

located in high or low walkable neighbourhoods completed a one

parent/child questionnaire on travel habits and attitudes. 

0.05) to walk if their school neighbourhood had high connectivity and low traffic and less likely to 

walk if they had to cross a busy road (OR 0.49; p < 0.05). For girls, confidence in their ability to 

walk to or from school without an adult (OR 2.03), school encouragement (O

scheduling commitments (OR 0.41), and parent perceived convenience of driving (OR 0.24) 

were significantly associated (p < 0.05) with walking. Irrespective of gender and proximity to 

school, child perceived convenience of walking (boys OR 2.17 and

to walk to school (child perceived: boys OR 5.57, girls OR 1.84; and parent perceived: boys OR 

2.82, girls OR 1.90) were consistently associated (p < 0.05) with walking to and from school.
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B S T R A C T  

Efforts to increase the prevalence of children’s active school transport (AST) require evidence to 

inform the development of comprehensive interventions. This study used a multilevel ecological 

framework to investigate individual, social and environmental factors associated with walking to 

and from school among elementary school-aged children, stratified by gender. 

years (n = 617) and girls aged 9-13 years (n = 681) attending 25 Australian primary schools 

located in high or low walkable neighbourhoods completed a one-week travel diary and a 

questionnaire on travel habits and attitudes. Boys were more likely (OR 3.37; p < 

ir school neighbourhood had high connectivity and low traffic and less likely to 

walk if they had to cross a busy road (OR 0.49; p < 0.05). For girls, confidence in their ability to 

walk to or from school without an adult (OR 2.03), school encouragement (O

scheduling commitments (OR 0.41), and parent perceived convenience of driving (OR 0.24) 

were significantly associated (p < 0.05) with walking. Irrespective of gender and proximity to 

school, child perceived convenience of walking (boys OR 2.17 and girls OR 1.84) and preference 

to walk to school (child perceived: boys OR 5.57, girls OR 1.84; and parent perceived: boys OR 

2.82, girls OR 1.90) were consistently associated (p < 0.05) with walking to and from school.
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framework to investigate individual, social and environmental factors associated with walking to 

aged children, stratified by gender. Boys aged 10-13 

attending 25 Australian primary schools 

week travel diary and a 

Boys were more likely (OR 3.37; p < 

ir school neighbourhood had high connectivity and low traffic and less likely to 

walk if they had to cross a busy road (OR 0.49; p < 0.05). For girls, confidence in their ability to 

walk to or from school without an adult (OR 2.03), school encouragement (OR 2.43), 

scheduling commitments (OR 0.41), and parent perceived convenience of driving (OR 0.24) 

were significantly associated (p < 0.05) with walking. Irrespective of gender and proximity to 

girls OR 1.84) and preference 

to walk to school (child perceived: boys OR 5.57, girls OR 1.84; and parent perceived: boys OR 

2.82, girls OR 1.90) were consistently associated (p < 0.05) with walking to and from school. 
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While there are gender differences in factors influencing children walking to school, proximity to 

school, the safety of the route and family time constraints are consistent correlates. These need to 

be addressed if more children are to be encouraged to walk to and from school. 

6 . 2  I N T R O D U C T I O N  

Children who engage in regular physical activity are less likely to develop chronic disease risk 

factors,310 more likely to experience enhanced psychological health311,312 and more likely to remain 

active into adolescence and adulthood.313 Walking to and from school can contribute to higher 

overall physical activity levels. For example, several studies171,207,236,240,250,260 but not all,249,255 have 

found a positive association between walking to and from school and higher physical activity 

levels. However, levels of walking to and from school have declined rapidly in recent decades6,10 

and the low prevalence of this affordable and sustainable form of physical activity at a time of 

alarming childhood obesity levels is of public health importance. In many countries, including the 

US, UK and Australia, increasing active travel to and from school is a priority. However, there is 

limited evidence to guide policy and interventions designed to encourage walking to and from 

school among children. Factors that influence walking to and from school require further 

investigation. 

 

The limited available evidence suggests that a range of demographic factors appear to be 

important. Walking to and from school is less prevalent in girls13-15,26,199,223 and children with a 

higher socio-economic200 or white ethnic204 background. Household factors, such as the mother’s 

employment status, car ownership and parents who drive to work, also appear to affect travel 

mode to school.202 Moreover, parental concerns about traffic dangers and the risk of their child 

being abducted, attacked or harassed en route to and from school are identified as significant 

barriers.213,214 Children cite traffic safety and fear of crime as reasons for not walking to and from 

school.228 The built environment has also been shown to affect AST. A US study found that higher 

intersection densities and lower proportions of cul-de-sacs were associated with walking to 

school.231 By contrast, an Australian study found that although children were exposed to direct 

routes to school and reduced exposure to traffic, they still did not participate in active 

commuting.12 Perceptions of the local neighbourhood are also important. Australian 10-12 year 

old girls were less likely to walk or cycle to school ≥3 times/week if their parents perceived there 

were several roads to cross, limited public transport and no parks nearby.208 For boys, only 

parental perceptions of no traffic lights/crossings decreased the likelihood of walking to school.208 

Proximity of homes to school has also been identified as an important determinant of children’s 



 

 

AST.12,223 More children walk or cycle to school as proximity increases.201,205,223,224 However, only 

31% of US children, who live within 1.6km, walk to school.226  

 

Only a handful of studies have concurrently examined multiple (i.e., individual, social and 

environmental factors) influences of children walking to and from school8-12 and none of these 

stratify analyses by gender, despite girls being less likely to use active forms of 

transport.14,15,26,198,199 Moreover, most studies mainly examine self- or proxy-reported individual-

level correlates. Efforts to increase the prevalence of children’s AST require evidence to inform 

comprehensive interventions to be developed. Therefore, a multilevel ecological314 framework 

was used to investigate individual, social and environmental correlates of walking to and from 

school among boys and girls.  

6 . 3  M E T H O D S  

This paper draws on data from the TRavel, Environment and Kids (TREK) project.233 Data were 

collected in 2007 from children (travel diary, self-administered questionnaire and objectively 

measured height and weight) and their parents’ (self-report questionnaire) in 25 schools. 

Objective measures of the school neighbourhood were developed using a Geographic Information 

System (GIS), a tool used to integrate, analyze and map spatial data. The University of Western 

Australia’s Human Ethics Committee provided ethics approval (RA/4/1/1394).  

6 . 3 . 1  S C H O O L  S E L E C T I O N  

Methods used to select schools have been described fully elsewhere.233 In brief, the walkability of 

areas within 2km of all schools in metropolitan Perth, Western Australia (n = 238) was assessed 

using two GIS measures, pedsheds and road traffic volume (RTV). Pedshed, a measure of 

connectivity, was computed by taking the ratio of the pedestrian network area within 2km to the 

Euclidian (straight line) distance area (i.e., a 2km crow-fly buffer). RTV, a measure of traffic 

exposure, was the total length of each road type within the walkable catchment area including; 

primary distributors (≥ 15000 vehicles/day), district distributors (≥ 6000 vehicles/day), and local 

distributors (< 6000 vehicles/day); and divided by the total length of access roads (< 3000 

vehicles/day). Each GIS measure was collapsed into deciles and the groups recoded from 1 to 10 

(where 1 = least walkable/most exposure to traffic and 10 = most walkable/least exposure to 

traffic). The two decile rankings were summed together to create a school-specific walkability 

index (SWI) for each school. Schools classified as the most and the least walkable decile of 
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walkability, within each tertile of socioeconomic status (SES), in metropolitan Perth (n = 238) 

were approached to participate until four schools in each of the six categories (i.e., high 

walkability and either high/med/low SES or low walkability and either high/medium/low SES) 

agreed. A total of 25 schools participated (69.4% response rate (RR) (due to small numbers, one 

extra school was recruited in the high walkable/low SES category). The participating schools 

were located in suburban areas. Unlike other countries, the SES of suburban areas in Australia 

varies substantially, while inner city areas with high levels of disadvantage are rare. To reduce the 

bias that may arise due to weather conditions, the order of survey administration was randomized 

simultaneously on two factors (walkability and SES), stratified by Monday or Tuesday. Schools 

chose the most suitable survey administration date from four dates that matched their school’s 

walkability and SES level. 

6 . 3 . 2  P A R T I C I P A N T  S E L E C T I O N  

One entire class was randomly selected per 5th, 6th, and 7th grades until a total of 30 students 

per grade were recruited to participate at each of the 25 schools. Informed written consent was 

obtained from all children and their parents. The sample comprised 1480 children (57% RR) and 

1314 parents (88.8% RR). Children completed a questionnaire in class guided by research staff 

and parents completed a questionnaire at home. Participants were contacted by research staff to 

obtain any missing data.  

6 . 3 . 3  W A L K I N G  B E H A V I O U R  

Children kept a 5-day travel diary indicating their mode of transport to and from school during 

the week of the survey. This was a modified version of a travel diary previously validated in 

children of similar ages (9-11 year olds) 224 and was pilot-tested on 160 10-12 year old children. 

Walking trips were dichotomized (< 6 trips/week and ≥ 6trips/week) to reflect whether walking 

was the child’s most frequent school transport mode (i.e. they walked more than half of all school 

trips in the week surveyed).  

6 . 3 . 4  Q U E S T I O N N A I R E  D E V E L O P M E N T  

Modified versions of previously published items were used to measure individual, social and 

environmental factors.12,205,209,224,227,315,316 Test-retest reliability (1 week) of survey items was 

assessed (4 schools; n = 160 10-12 year old children; n = 101 parents) and items with acceptable 

reliability (i.e., Kappa or ICC > 0.60) were included in the final survey with items < 0.60 



 

 

modified to enhance reliability. Table 6.2 in the results section presents the ICC and Kappa values 

of all items.  

6 . 3 . 5  I N D I V I D U A L  F A C T O R S   

Seventeen single-items measuring individual factors were examined. Height and weight were 

measured with calibrated digital scales and portable stadiometers (dressed in light clothing and no 

shoes). Body Mass Index (BMI, kg/m2) estimates were collapsed into age- and sex-specific 

categories (i.e., acceptable weight, overweight and obese) based on Cole et al’s internationally-

recognized cut-points.41 

6 . 3 . 6  S O C I A L  F A C T O R S  

Eighteen single-items and three scales measuring social factors were examined using self- and 

parent-report measures. The three scales were created from eight single-items: i.e., a ‘Fear of 

injury’ scale (i.e., ‘How fearful are you that if your child walked or cycled in your neighbourhood 

without an adult he or she may: be injured in an incident whilst walking’, ‘be bitten by a dog’ 

Cronbach’s α = 0.767), a ‘Fear of child being bullied’ scale (i.e., ‘How fearful are you that if 

your child walked or cycled in your neighbourhood without an adult he or she may:’ ‘be bullied 

by children the same age’, ‘be bullied by older children or teenagers’, Cronbach’s α = 0.901), 

and a ‘Disapproval from others’ scale (i.e., ‘if I allowed my child to walk to school with other 

children but without an adult present:’ ‘other parents would disapprove’, ‘the school principal 

would be concerned’, ‘teachers at the school would be concerned’ and ‘members of my family 

would be concerned’, Cronbach’s α = 0.884). 

6 . 3 . 7  P E R C E I V E D  E N V I R O N M E N T A L  F A C T O R S   

Thirteen single-items and one scale variable measuring perceived environmental factors were 

examined using child- and parent-report measures The scale was created from four single-items: 

i.e., a parent perceived ‘Positive perception of neighbourhood’ (i.e., ‘I often see adults walking in 

our neighbourhood’, ‘I often see children walking in our neighbourhood’, ‘our neighbourhood is 

a nice place to walk around’, ‘our neighbourhood is friendly’, Cronbach’s α = 0.747) 

 



 

108 
 

6 . 3 . 8  O B J E C T I V E  E N V I R O N M E N T A L  F A C T O R S  

The pedshed and RTV indices were dichotomized into high and low categories. School SES, based 

on an unpublished index used by the Western Australian Department of Education and Training, 

was collapsed into tertiles. Using GIS, the shortest distance (in meters) along the pedestrian network 

was calculated from each child’s home address (parent reported) to the ‘access point’ of the 

school boundary (i.e. school polygon). 

6 . 3 . 9  S T A T I S T I C A L  A N A L Y S E S  

Children with no matching parent questionnaire (n = 183) were excluded. There were no 

significant demographic differences between those excluded and included in the sample. 

Independent t-tests and Pearson’s Chi-square were used to examine gender differences. Prior to 

testing for bivariate associations, principal components analysis with varimax or oblimin rotation 

was performed on individual, social and environmental perceptions to reduce the number of 

items into underlying dimensions. The number of components were determined based on Eigen 

values >1, factor loadings >0.40. Four scales (i.e., fear of injury, fear of child being bullied, 

disapproval from others and positive perception of neighbourhood) were derived from 12 items. 

Each of the individual, social and environmental variables were tested for bivariate associations 

with the outcome variable (walks > 6 trips/week) and non-significant variables (p > 0.1) were 

excluded from further analyses. Multivariate logistic regression analysis was undertaken and 

significant variables (p ≤ 0.05) remained in the final model to estimate the odds of walking to or 

from school > 6 trips/week. Using the ecological framework as a guide, four blocks of 

independent variables – objective environment (model 1), perceived environmental factors 

(model 2), social factors (model 3) and individual factors (model 4) – were sequentially added to 

the model from distal to proximal. This approach enabled us to examine the independent 

influence of the environment after adjustment for other factors. All models accounted for school 

clustering, adjusted for grade-level and highest level of maternal education and were stratified by 

gender. Effect modification by pedshed and RTV was also examined. SPSS 14 and Stata/IC 11.0 

were used for analysis (undertaken in 2010). All independent variables were checked for effects of 

multicollinearity. 



 

 

6 . 4  R E S U L T S   

6 . 4 . 1  S A M P L E  C H A R A C T E R I S T I C S  

Overall, demographic characteristics of boys and girls were similar (Table 6.1). Children were 

aged 9-13 years with a mean age of 10.99 ± 0.80 years. Nearly one in four children were either 

overweight (19.7%) or obese (3.5%). The majority of parent participants were female (87.7%) 

with at least a secondary/trade/diploma level of education (54.2%). Children resided, on 

average, 1.69km (SD = 2.40) from the school. Although only 25.9% of boys and 28.8% of girls 

walked to or from school for ≥ 6 trips during the survey week, twice as many girls (50.8%) 

reported walking as their preferred school transport mode. 

 

Table 6.1 Sample Characteristics 

 Gender 

Sample Characteristic Boys (n=617) Girls (n=681) 

Age of child (mean [SD]) 11.0 (0.8) 11.0 (0.8) 

Child’s year level (%)   

      5 29.5 25.4 

      6 34.8 37.6 

      7 35.7 37.0 

Weight status of child (%)   

     Acceptable  77.3 76.2 

     Overweight or Obese 22.7 23.8 

SES of school (%)   

      Low 22.9 27.8 

      Medium 36.8 34.2 

      High 40.4 38.0 

School neighbourhood walkability (%)   

      Low 54.6 52.6 

      High 45.4 47.4 

Sex of responding parent (%)   

     Male 13.8 10.9 

     Female 86.2 89.1 

Maternal education (%)   

     Less than TEE 26.9 30.7 

     TEE/trade/diploma  55.7 52.8 

     Bachelor degree or higher 17.4 16.5 

Maternal employment (%)   

     None/negligible 26.9 30.7 

     Part-time 55.7 52.8 

     Full-time 17.4 16.5 

Distance to school    
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(mean km [SE]) 1.8 (0.1) 1.6 (0.1) 

Commuting to/from school   

(mean trips/week, [SE])   

     Walking 2.9 (0.2) 3.3 (0.1) 

     Cycling 1.7 (0.1) 0.7 (0.1)*** 

     Driven 5.1 (0.2)     5.7 (0.2)** 

Walks to/from school ≥6 trips/week (%) 25.9 28.8 

Preference is to walk to school (%) 24.9       50.8*** 

*p≤0.05; **p≤0.01; *** p≤0.001 

SD: standard deviation; SE: standard error 

 

Table 6.2 presents bivariate associations between walking to or from school ≥6trips/week and 

individual, social and environmental variables stratified by gender. For boys, nine individual 

variables, eight social variables and 14 environmental variables were eligible (p ≤ 0.10) for 

inclusion into multivariate models. For girls, 10 individual variables, 14 social variables and 14 

environmental variables were eligible (p ≤ 0.10) for inclusion into the multivariate models.  



 

 

Table 6.2 Bivariate Associations of Walking To and From School at Least 6 Trips/Week with Individual, Social and 
Environmental Factors Stratified by Gender  

 

   Boys  Girls 

   Walks ≥6 trips/week  Walks ≥6 trip/week 

Variables 
Item 

ICC 
 

% No 

(n=457) 

% Yes 

(n=160) 
 

% No 

(n=485) 

% Yes 

(n=196) 

Individual factors
c
          

Family factors          

Maternal education
§
 0.96 (97.6%)

‡
         

     - Less than Secondary   29.3  20.0
#
  31.5  28.8 

     - Secondary/trade/diploma    54.5  59.3  51.7  55.4 

     - Bachelor degree or higher   16.2  20.7  16.7  15.8 

House located on a highway or busy road 0.76 (86.4%)
‡
  13.6    8.1

#
  13.0    6.1** 

At least one parent walks or cycles to work 0.59 (92.13)
 ‡
    9.6  11.3  8.9  16.3** 

Adult home after school on most days
§
 0.32 (91.6%)

‡
  90.2  83.1*  92.1  86.7* 

Child factors & perceptions          

Scheduling commitments before/after school
§
 0.56 (79.3%)

‡
  40.7  16.2***  45.4  11.6*** 

Walking is child’s preferred school transport mode
¥
 0.65 (87.42%)

‡
  16.0  50.0***  42.6  71.1*** 

Walking to school is cool
¥a

 0.63  42.5  50.6
#
  51.6  59.2

#
 

Walking to school is more convenient
¥a

 0.56  31.5  61.9***  29.2  70.9*** 

Confident in ability to walk to school without adult
¥a

 0.65  80.5  91.9***  67.1  89.3*** 

Feels safer being driven to school than walking
¥a

 0.60  36.3  18.8***  39.1  16.8*** 

Would feel safe whilst walking to school
¥a

 -  44.9  41.3  30.0  36.7
#
 

Social factors
d
          

Parent perceptions          
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Very/extremely fearful child may be injured if they walked to 

school without adult
§b

 
0.89  68.8  55.1**  69.5  57.7** 

Very/extremely fearful child cross road unsafely
§b

  0.65  13.5  10.3  16.4  6.9*** 

Very/extremely fearful of child being bullied
§b

 0.79  69.7  62.8  68.0  59.8* 

Very/extremely fearful child may get lost en route
§b

 0.65  7.0  7.1  7.0  7.1* 

Child has a lot to carry
§
 0.57 (75.9%)

‡
  16.5  10.4

#
  23.7  7.4*** 

Driving child to school is more convenient
§
 0.44 (65.4%)

‡
  43.2  17.5***  53.8  13.8*** 

It is irresponsible to let children walk to school with other 

children, without adult
§a

 
0.71  8.3  6.3  16.2  7.3** 

Disapproval from others
§a

 0.44  6.5  2.3  6.5  2.3
#
 

Other parents in child’s class would allow their child to walk to 

school with other children, without adult
§a

 
0.62  51.0  63.1**  50.5  66.1*** 

Perceives child’s preference is to walk
§
 0.65 (87.6%)

‡
  16.5  64.4***  33.9  67.7*** 

Confident in child’s ability to walk without adult
§a

 0.74  86.9  92.5
#
  80.4  90.1** 

The school encourages students to walk to school
§
 0.79 (89.7%)

‡
  72.3  72.3  70.2  77.4

#
 

Child perceptions          

My school would like students to walk to school
¥a

 0.45  66.1  74.4
#
  67.1  78.6** 

I have many friends in my neighbourhood
¥
 0.76 (87.9%)

‡
  67.8  83.8***  67.8  83.8*** 

Physical environmental factors
e
          

Parent perceptions          

Neighbourhood is safe enough for children to walk to school 

with friends
§ a

 
0.62  65.6  86.9***  63.1  80.1*** 

There are steep hills
§
 0.69 (86.8%)

‡
  11.1  5.8

#
  13.6  3.7*** 

There are not enough footpaths
§
 0.69 (80.7%)

‡
  16.7  10.4

#
  19.4  5.3*** 

My child would have to cross a busy road
§
 0.68 (83.1%)

‡
  47.7  20.1***  50.7  15.3*** 

There are no safe crossings for my child to use
§
 0.69 (81.9%)

‡
  31.2  17.5***  32.4  20.6** 

There is a lot of traffic in the neighbourhood
§a

 0.66  49.8  35.3**  48.0  34.2*** 



 

 

Positive perception of neighbourhood
§a

 0.76  59.4  70.5**  58.8  72.0*** 

Child perceptions           

I would have to cross a busy road
¥a

 0.45  55.6  30.6***  52.1  32.1*** 

I feel safe crossing the road near my school
¥a

 0.56  77.0  75.6  70.2  78.6* 

There is a lot of traffic in my neighbourhood
¥ a

 0.63  27.1  15.6**  21.3  19.4 

Objective Environmental factors           

School has a Walking School Bus operating -  13.8  22.5**  14.4  26.0*** 

School has ≥ 1 cross-guard present -  58.6  50.6
#
  59.2  53.6 

School SES          

     Low   23.2  21.9  27.0  29.6
#
 

     Medium   36.8  36.9  36.9  27.6 

     High   40.0  41.3  36.1  42.9 

School neighbourhood walkability -         

     High                                                              46.8  41.3  44.1  55.6** 

     Low   53.2  58.8  55.9  44.4 

Road traffic volume -         

     High                                              53.2  58.8  55.9  44.4** 

     Low   46.8  41.3  44.1  55.6 

Pedshed  -         

     High connectivity                 52.1  44.4
#
  52.2  58.2 

     Low connectivity   47.9  55.6  47.8  41.8 

Distance (km)          

     Mean [SE]            -                  2.1[0.1]       0.8[0.2]***            2.1[0.1]     0.5[0.1]*** 

#
p≤0.10 *p≤0.05 **p≤0.01 ***p≤0.001, 

‡
Kappa (% agreement), 

¥
based on child self-report, 

§
based on parent self-report 

a
Measured on a 5-point Likert scale coded 1=strongly disagree and 5=strongly agree then recoded into two categories: disagree (disagree, 

strongly disagree or neither) or agree (agree, strongly agree) 

b
Measured on a 5-point Likert scale coded 1=not at all fearful and 5=extremely fearful then recoded into two categories: not fearful (not at all 
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fearful, not very fearful, somewhat fearful) or fearful (very fearful, extremely fearful) 

c
Individual factors with no significant bivariate association with walking to school included: child’s grade level, number of siblings, mother’s 

employment, single-parent family, car ownership and child’s weight status 

d
Social factors with no significant bivariate association with walking to school included: child perceptions that many children live in their 

neighbourhood, their friends think it is cool to walk to school and fear of stranger danger; and parent perceptions of fear of stranger danger, often 

seeing/hearing news items a) promoting walking or cycling, b) traffic dangers and c) stranger danger 

e
Perceived environmental factors with no significant bivariate association with walking to school included: child perceived heavy traffic around 1) 

their school and 2) neighbourhood; child perceived friendliness of neighbourhood; parent perception of speeding traffic near school 

 



 

 

After full adjustment (Model 4, Table 6.3), boys had significantly (p≤0.05) lower odds of walking 

to or from school the further away from the school they lived and if they perceived they would 

have to cross a busy road. Conversely, the odds of walking to and from school was significantly 

(p≤0.05) higher if the neighbourhood surrounding the boy’s school had low traffic and high 

connectivity, if they perceived walking to school was more convenient than being driven, and if 

walking to school was their preferred transport mode. There was a significant non-linear 

relationship between walking to school and distance in all four Models. As Figure 6.1 shows, the 

further away from the school boys lived, the less likely they were to walk. 
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Table 6.3 Environmental, Social and Individual Factors Associated with Boys Walking To and From School ≥6 Trips/Week in Logistic Regression 
Models. 

 

Model 1 

(Objective environment) 

 

Model 2 

(Model 1 + perceptions of 

environment) 

Model 3 

(Model 2 + social factors) 

Model 4 

(Model 3 + individual 

factors) 

Variables OR     95%CI OR     95%CI OR     95%CI OR     95%CI 

         

Distance (km) 0.22 0.11-0.44*** 0.27 0.13-0.56*** 0.37 0.22-0.65*** 0.40 0.25-0.66*** 

Distance
 
(km)

2
 1.07 1.03-1.11*** 1.06 1.02-1.10** 1.04 1.02-1.07*** 1.04 1.02-1.07*** 

Low road traffic volume
a
 0.47 0.23-0.85*  0.52 0.29-0.94* 0.26 0.11-0.64** 0.22 0.08-0.60** 

High connectivity
b
 0.47 0.32-0.68*** 0.49 0.33-0.73*** 0.55 0.35-0.85** 0.70 0.44-1.13 

Low traffic*high connectivity
#
 2.81 1.37-5.76** 2.50 1.26-4.97** 3.72 1.45-9.56** 3.37 1.23-9.24* 

School has walking school bus
c
 1.60 1.04-2.46* 1.61 0.95-2.71 1.44 0.79-2.62 1.29 0.73-2.29 

Neighbourhood safe enough to allow child 

to walk to school with friends
‡d 

  1.94 1.08-3.47* 1.70 0.84-3.42 1.81 0.88-3.72 

I would have to cross a busy road
d
   0.54 0.31-0.95* 0.49 0.27-0.89* 0.49 0.278-0.88* 

Walking to school is child’s preference
‡c

     7.66 5.01-11.71*** 5.57 3.62-8.59*** 

Driving child to school is more convenient
‡ e

     0.48 0.24-0.95* 0.52 0.26-1.08 

Walking to school is child’s preference
c
       2.82 1.61-4.93*** 

Walking to school is more convenient
d
       2.17 1.41-3.35*** 

         

*p≤0.05 **p≤0.01 ***p≤0.001,‡Parent perception, #Interaction term 

Reference categories: 
a
High traffic 

b
Low connectivity 

c
Yes vs. No 

d
Strongly disagree/disagree/neither, 

e
Disagree/not applicable,  

All models adjusted for school clustering, school grade and maternal education 



 

 

 

                          

Figure 6.1 Relationship Between Distance From Child’s Home to School and the Odds 
of Walking To and From School ≥ 6 Trips/Week for Boys and Girls 

*Adjusted for school clustering, child’s grade level and maternal education 

 

After full adjustment (Model 4, Table 6.4), girls had significantly (p≤0.05) lower odds of walking 

to school the further away from the school they lived, if her parent perceived driving her to 

school was more convenient and if there were scheduling commitments present either before or 

after school. Conversely, the odds of walking to or from school were significantly (p≤0.05) higher 

if girls preferred to walk, the school encouraged walking, the child had confidence in her ability to 

walk and she perceived walking to school was more convenient than being driven. A significant 

non-linear relationship between walking to and from school and distance also existed for girls in 

all four Models. As Figure 6.1 shows, the further away from the school girls lived, the less likely 

they were to walk. 
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Table 6.4 Environmental, Social and Individual Factors Associated with Girls Walking To and From School ≥6 Trips/Week in Logistic Regression 
Models. 

 

Model 1 

(Objective environment) 

 

Model 2 

(Model 1 + perceptions of 

environment) 

Model 3 

(Model 2 + social factors) 

Model 4 

(Model 3 + individual factors) 

Variables OR  95% CI OR  95% CI OR  95% CI OR  95% CI 

         

Distance (km) 0.09 0.04-0.20*** 0.12 0.05-0.27*** 0.15 0.07-0.31*** 0.21 0.09-0.46*** 

Distance (km)
2
 1.12 1.08-1.16*** 1.11 1.06-1.15*** 1.09 1.05-1.13*** 1.07 1.03-1.12*** 

School has walking school bus operating 2.27 1.33-3.88** 2.44 1.27-4.67** 1.93 0.87-4.23 1.88 0.86-4.12 

My child would have to cross a busy road
‡a

   0.37 0.20-0.69** 0.59 0.29-1.19 0.67 0.33-1.39 

There are no safe crossings for my child to 

use
‡a

 
  0.67 0.46-0.99* 0.56 0.33-0.94* 0.57 0.32-1.03 

Perceives child’s preference is to walk to 

school
‡b

 
    2.67 1.77-4.03*** 1.90 1.24-2.92** 

Perceives driving is more convenient
‡a

     0.16 0.10-0.25*** 0.24 0.14-0.41*** 

My school would like students to walk to 

school
c
 

    2.42 1.64-3.56*** 2.43 1.58-3.74*** 

Scheduling commitments preventing AT 

present
‡a

 
      0.41 0.18-0.94* 

Walking is child’s preference
b
       1.84 1.11-3.05* 

Walking to school is more convenient
c
       1.84 1.09-3.10* 

Child is confident in their ability to walk to 

school without adult
c
 

      2.03 1.07-3.85* 

*p≤0.05 **p≤0.01 ***p≤0.001,‡Parent perception, #Interaction term 

Reference categories: aDisagree/not applicable bYes vs. No  cStrongly disagree/disagree/neither 

All models adjusted for school clustering, school grade and maternal education



 

 

6 . 5  D I S C U S S I O N  

This study found that the physical and social environments, as well as individual factors, were all 

associated with children walking to and from school, and some evidence of gender differences. 

However irrespective of gender, proximity to school, the safety of the route to school and family 

time constraints were consistently associated with children walking to and from school and need 

to be addressed if more children are to be encouraged to walk to school. 

 

Previous research has found distance to be correlated with AST, with more children walking or 

cycling to school as proximity increases.201,205,223,224 Yet, the past several decades have seen 

distances to school increase with continuing urban sprawl, and policies to amalgamate and 

increase the size of schools.231 For instance, the average length of the school journey in the UK 

increased by 18% from 1.8 km in 1985/86 to 2.1 km in 1995/97 for children aged 5-10, and for 

children aged 11-16 by 35% from 3.7 km to 4.9 km in the same period.317 Although a child’s 

‘walkable’ school journey has not been defined, parents of 10-12 year-old Melbourne children 

reported a walkable distance for their child to be 1.6 (±1.3) km (i.e., 800m one-way)208 and those 

that lived within 800m of school were 10.2 times more likely to use AST.12 In the US, students 

who lived less than 1 mile (1.6km) from school were more likely to walk.231 Indeed, the current 

study found a significant non-linear relationship between walking to and from school and distance. 

Thus, school siting decisions and the density of housing around schools, place real limits on 

household transportation options by placing children outside of a ‘walkable’ distance. 

Consequently, urban planning strategies aimed at promoting walking to and from school might 

consider housing density and street connectivity, to ensure more homes are proximate to schools. 

Similarly, schools may need to carefully consider the size of their school catchment area. 

 

Important transportation and urban planning characteristics of low traffic exposure and high 

connectivity, were positively associated with the odds of walking to and from school, in boys. The 

perceived environment was also important. Parent or child perceptions of the presence of a busy 

road to cross or a lack of safe crossings reduced the odds of walking to and from school in both 

boys and girls, while boys whose parents perceived the neighbourhood to be safe had higher odds 

of walking to and from school. Parental and child safety concerns are likely to be reduced by the 

creation of safer routes to schools by reducing traffic volume and speed and improving the 

availability and quality of sidewalks in neighbourhoods surrounding schools, with the aim of 

protecting pedestrians from traffic. Parental education may also assist.216 In this study the presence 
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of a Walking School Bus (WSB) was not a significant correlate in the final model. However, the 

presence of a WSB increases ‘adult presence’ and ‘eyes on the street’ in the school neighbourhood 

which may facilitate a safer journey to and from school.189 

 

The odds of walking were higher in children who perceived that walking to school is more 

convenient for them than being driven and lower in children whose parents perceived that it is 

more convenient to drive. These findings are consistent with previous research. A systematic 

review on attitudes to children walking and cycling found that children are more likely to 

perceive walking and cycling as convenient modes of transport than their parents.318 By contrast, 

parents were more likely to perceive car travel as more convenient than walking or cycling.318 A 

major factor influencing parental decision about children’s active transport is likely to be time 

constraints. The current study found that if scheduling commitments were present before or after 

school, the odds of girls walking to and from school significantly decreased. In fact an Australian 

travel survey revealed that up to 61% of trips to and from primary school made by car are linked 

trips (i.e., other activities were performed after dropping-off/picking-up children at school).319 

This suggests that the choice of school transport mode is not simply determined by the journey to 

school, but rather by a range of activities performed before or after the school run. Thus, private 

cars become the solution for time-poor households to fulfil these demands. Developing strategies 

to combat this aspect of children’s increasing car travel is challenging as it depends upon the 

individual household’s structure and lifestyle choices. Nevertheless, co-locating schools with 

after-school activity facilities (e.g., community centres; sporting fields or library) may assist in 

providing children with the option of walking while at the same time reducing demands on 

parents’ time.  

 

Strengths of this study include the large sample, use of an ecological approach, inclusion of 

objective and perceived measures of the environment, stratification of results by gender and an 

attempt to control for weather conditions. Although most survey items were newly developed, 

test-retest reliability and internal reliability of these items were acceptable. The cross-sectional 

design and limited range of objective environmental variables were assessed in the study are 

limitations. Distance to school may also be imprecise because potential ‘access’ points generated 

around each school boundary may not reflect true access points, the shortest route may not be the 

same as the route taken12 and digitization of the informal pedestrian network may have missed 

some cut-throughs and paths through parks. Furthermore, other approaches to the analysis of this 

study could have been undertaken. For example, analyses could have been stratified by proximity 

to school or time of day the child walks to school (i.e. ‘to’ school versus ‘from’ school). This may 



 

 

have provided further insights into the differences in correlates of walking to school and could be 

considered in further studies. Finally, although this study was limited to one city (i.e., Perth, 

Western Australia) we believe that the results are generalisable to other urban areas for several 

reasons. Firstly, the urban form in Perth does not vary dramatically from other cities in Australia 

and the US. Perth’s urban sprawl and conventionally designed neighbourhoods have resulted in a 

population that is widely dispersed in low density residential developments with large block sizes 

and a network of roads with poor connectivity.320,321 Not surprisingly, this has increased 

dependency on the private motor vehicle and discouraged more active forms of transport such as 

walking and cycling and public transport use. Secondly, the procedure used to select schools from 

which participants were recruited maximises the spread of different urban form environments, 

which is likely to generate findings relevant to most urban areas within the developed world. 

6 . 6  C O N C L U S I O N  

The associations found in this study have a number of important implications for developing 

effective walk-to-school interventions. In particular, they highlight the need to combine strategies 

to create safer routes to school that support children walking and cycling and allay parental and 

child safety concerns, educate children about safely navigating their neighbourhoods and address 

family time constraints. Importantly, to increase the potential for children to walk to school 

requires attention being given to transportation and urban planning. Neighbourhoods that 

encourage children to walk to school generally have proximate schools located in neighbourhoods 

with connected street networks and reduced traffic volumes.233 This highlights the importance of 

policies governing the siting of schools, the traffic carried by roads in the school catchment area 

and the need to educate developers about how to create safer routes to school. This study 

highlights the value of taking an ecological approach when seeking to understand the multiple 

levels of influence in different settings. Future studies may wish to adopt this approach to assist in 

designing effective and comprehensive interventions.  
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“I have always been more concerned about children cycling than walking 

(especially young children) as I have heard that children under 10 do not have 

the capacity to judge traffic situations as well as adults, particularly when on a 

bike.” 

Parent participating in the TREK study 

 

“My daughter would prefer to ride her bike to school but walks with her brothers as 

I am not confident of her bike skills – maybe next year? We moved closer to the 

school so the kids could walk. I find it much less stressful walking them to 

school than when we had to drive. 

Parent participating in the TREK study 

 

“We no longer live near the school, otherwise my child would cycle or walk to school. 

A lorry which ran a red light nearly knocked him off his bike which really affected 

his (and my) confidence.” 

Parent participating in the TREK study 

 

 
Picture by a TREK participant in response to how they would most like to travel to school 
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95% CI 0.20-0.82); and child's preference to cycle (boys: OR 5.68; 95% CI 3.23-9.98; girls: OR 

3.73; 95% CI 2.26-6.17). School proximity, street network connectivity and traffic exposure in 

school neighbourhoods were associated with boys (but not girls) cycling to school. Irrespective of 

gender, parents need to be confident in their child’s cycling ability and must prioritize cycling 

over driving. 

7 . 2  I N T R O D U C T I O N  

Physically active children are less likely to develop chronic disease risk factors,310 more likely to 

experience enhanced mental and emotional wellbeing311,312 and more likely to remain active 

during adolescence and adulthood.313 Participation in active school transport (AST) has the 

potential to improve health through its contribution to overall physical activity levels and fitness. 

For example, positive associations between cycling to school and cardiovascular fitness have been 

found among children.170-172 Despite the health, economic and environmental benefits of AST, 

levels of AST have declined rapidly in recent decades. For example, US National Personal 

Transportation Survey data show that the proportion of students who walk or cycle to school fell 

from 40.7% in 1969 to just 12% in 2001.6 Although not as pronounced, National Travel Survey 

data from the UK collected between 1975/76 and 2009 also showed reductions in the proportion 

of adolescents (11-16 years of age) walking (53 to 38%) and cycling (7 to 3%) to school.322 In 

addition, from 1985 to 2001, the prevalence of walking and cycling to school among Australian 

children (9-13 years of age) declined by 50% and 80%, respectively.158 It is therefore important to 

investigate correlates of AST to inform efforts to increase this important form of physical activity. 

While several studies have examined correlates of AST,204,220,222,318 the literature focuses mainly on 

walking, with little attention given to cycling. As a result, there is a lack of empirical knowledge 

about factors relating specifically to cycling to school. Correlates of cycling are likely to differ to 

those from walking and cycling enables AST from further distances. 

 

To date, three studies have examined correlates of cycling to school. Positive associations found 

between individual-level correlates and cycling to school include: being older or male,323 and 

having the skills and ability to safely ride a bicycle.323 Positive associations found between social 

correlates and cycling to school have included: social support from family and friends,324 parental 

perceived inconvenience of driving child to school324 and parental absence at home before or after 

school.11,325 Cycling to school has also been positively associated with physical environmental 

features including living close to the school,11,325 residing in a metropolitan area323 and perceptions 



 

 

of; low/safe traffic,323,324 appropriate lighting and weather conditions,323 a safe neighbourhood or 

route to school,324 neighbourhood sense of community324 and high walkability.324 

 

Limited evidence exists to guide public health policy and interventions developed to encourage 

cycling among children. To the best of our knowledge, only one study has taken an ecological314 

approach – simultaneously examining individual, social, and environmental correlates of cycling 

to school among children – and no study has stratified by gender, despite girls being less likely 

than boys to cycle to school.173,325 Moreover, few objectively-assessed built environmental 

variables (and potential mediators)221 have been examined in relation to cycling to school among 

children. Thus, the objective of this explorative study was to investigate individual, social, and 

environmental correlates of cycling to school among boys and girls using an ecological 

framework.  

7 . 3  M E T H O D S  

This paper draws data from the TRavel, Environment and Kids (TREK) project.233 Cross-sectional 

data were collected in 2007 using self-report travel diaries, self-completed questionnaires (child 

and parent), anthropometric measurements and Geographic Information Systems (GIS). The 

University of Western Australia’s Human Ethics Committee provided ethics approval 

(RA/4/1/1394).  

7 . 3 . 1  S C H O O L  S E L E C T I O N  A N D  S C H O O L  W A L K A B I L I T Y  I N D E X   

Methods used to select schools have been described fully elsewhere.233 In brief, the walkability of 

areas within 2km of all schools in metropolitan Perth, Western Australia (n=238) was assessed 

using two GIS measures, pedsheds and road traffic volume (RTV). Pedshed, a measure of 

connectivity, was computed by taking the ratio of the pedestrian network area within 2km to the 

Euclidian distance area (2km crow-fly buffer). RTV was the total length of all roads within the 

2km crow-fly buffer (excluding access roads) divided by the total length of access roads (designed 

to carry <3000 vehicles/day). Deciles of each measure were created and used to create a school-

specific walkability index (SWI) for each school. Schools were coded into six groups based on 

their walkability and socioeconomic (SES) status (i.e., high walkability and either high/med/low 

SES or low walkability and either high/medium/low SES) and the four top-ranking schools in 

each category were invited to participate (excluding those located in semi-rural areas or in high 

walkable areas but located on a busy road) until four schools were recruited within each category 
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(69% response rate). Due to small numbers, one additional school in the high walkability, low 

SES category was recruited (n=25 schools).  

7 . 3 . 2  P A R T I C I P A N T  S E L E C T I O N  

One class from grade 5, 6 and 7 in each school was randomly selected to participate until a 

minimum of 30 children per grade were recruited. Informed written consent was obtained from 

all children and their parents. In total, 1480 children (57% response rate (RR)) and 1314 of their 

parents (88.8% RR) participated. Children completed a questionnaire in class guided by research 

staff and parents completed a questionnaire at home.  

7 . 3 . 3  C Y C L I N G  B E H A V I O U R  

Children kept a 5-day travel diary indicating their mode of transport to and from school on each 

day of the school survey week. This was a modified version of a travel diary previously validated 

in children of similar ages (9-11 year olds)224 and was pilot tested on 160 10-12 year old children. 

Children were dichotomized into ≥1 cycle trips/week versus no cycle trips/week. 

7 . 3 . 4  Q U E S T I O N N A I R E  D E V E L O P M E N T  

Test-retest reliability (1 week) of survey items was assessed (4 schools; n=160 10-12 year old 

children; n=101 parents) and items with acceptable reliability (i.e., Kappa or ICC >0.60) were 

included in the final survey with items <0.60 modified to enhance reliability. Table 7.2 presents 

the ICC and Kappa values of all items. 

7 . 3 . 5  I N D I V I D U A L  F A C T O R S  

Eleven single items measuring individual factors were examined. Height and weight were 

measured with calibrated digital scales and portable stadiometers with the children dressed in light 

clothing and no shoes. Body Mass Index (BMI, kg/m2) estimates were collapsed into age and sex-

specific categories (i.e., acceptable weight, overweight and obese) based on internationally-

recognized cut-points.41  

7 . 3 . 6  S O C I A L  F A C T O R S  

Thirteen single items and three scales measuring social factors were examined using self- and 

parent-report measures. The three scales were created from nine single items using factor analysis 



 

 

and a varimax rotation i.e., a ‘peer support’ scale (‘my friends like to ride a bike to get to places’ 

and ‘my friends think it is cool to ride a bike to school’, Cronbach’s α=0.627); a ‘disapproval 

from others’ scale (i.e., ‘if I allowed my child to ride a bike to school with other children but 

without an adult present:’ ‘other parents would disapprove’, ‘the school principal would be 

concerned’, ‘teachers at the school would be concerned’ and ‘members of my family would be 

concerned’, Cronbach’s α=0.895); and a ‘fear of stranger danger’ scale (i.e., ‘how fearful are you 

that if your child walked or cycled in your neighbourhood without an adult he or she may:’’be 

approached on the street by a stranger’, ‘be taken by a stranger’, ‘be hurt by a stranger’, 

Cronbach’s α=0.935). 

7 . 3 . 7  P E R C E I V E D  E N V I R O N M E N T A L  F A C T O R S   

Fourteen single items measuring perceived environmental factors were examined using child and 

parent-report measures. 

7 . 3 . 8  O B J E C T I V E  E N V I R O N M E N T A L  F A C T O R S  

As noted above, the SWI incorporated two indices (i.e., pedshed and RTV).  The pedshed and 

RTV indices were dichotomized into high and low categories. School SES was based on an 

unpublished index used by the Western Australian Department of Education and Training that 

provides a measure of the socio-economic indicator for the school. This area-level SES index is 

based on parent occupation, parent level of education attainment, income level of parents, family 

structure (single parent family, etc.), language spoken at home, tenancy (home ownership or 

renting, etc.), crowding (number of occupants of a dwelling) and Aboriginality. The information 

is gathered from the national census and double weighting is given to the factors of occupation, 

income and education. The SES index was collapsed into tertiles (i.e. low, medium or high SES). 

The shortest distance (in meters) along the pedestrian network (i.e., formal street network plus 

informal networks such as laneways, walkways, pedestrian access ways at the end of cul-de-sacs 

and paths through parks) was calculated from each child’s home address (parent reported) to the 

‘access point’ of the school boundary (i.e. school polygon) using GIS.  

7 . 3 . 9  S T A T I S T I C A L  A N A L Y S E S  

Children with no matching parent questionnaire (n=183) and those who did not own a bicycle 

(n=101) were excluded. There were no significant demographic differences between those 

excluded and those included in the sample. Independent t tests and Pearson’s Chi-square were 
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used to examine gender differences in sample characteristics. Each of the individual, social and 

environmental variables were tested for bivariate associations with the outcome variable (i.e., 

cycles >1 trip versus no trips/week to or from school) and non-significant variables (p>0.1) were 

excluded from further analyses. Multivariate logistic regression analyses was undertaken and 

significant variables (p≤0.05) remained in the final model to estimate the odds of cycling to or 

from school >1 trip/week. Four blocks of independent variables – objective environment (model 

1), perceived environment (model 2), social factors (model 3) and individual factors (model 4) – 

were sequentially added to the model. All models adjusted for school clustering, the child’s grade 

and highest level of maternal education and were stratified by gender. Effect modification by 

pedshed and RTV was also examined. Mediation analyses were undertaken using the Baron and 

Kenny approach 285.  SPSS 14 and Stata/IC 11.0 were used for analysis (2010). All independent 

variables were checked for effects of multicollinearity. 

7 . 4  R E S U L T S  

7 . 4 . 1  S A M P L E  C H A R A C T E R I S T I C S  

Demographic characteristics of boys and girls were similar (p>0.05), although commuting 

behaviour (i.e., cycling, walking, and driving) and transport mode preference significantly 

differed (Table 7.1). Approximately 20.0% of children were overweight and 3.1% obese. The 

majority of parent participants were female (87.9%) with at least a secondary/trade/diploma 

level of education (51.3%). Children resided, on average, 1.7km (SD=2.4) from the school. A 

greater proportion of boys cycled to school than girls (1.8 vs. 0.8 trips/week, p<0.001), whilst a 

greater proportion of girls walked (3.3 vs. 2.8 trips/week, p=0.045) or were driven (5.6 vs. 5.0 

trips/week, p=0.010) than boys. Although only 31.2% of boys and 14.6% of girls cycled at least 

one trip to school, double the number of boys (59.4%) and more than twice the number of girls 

(36.7%) reported cycling as their preferred mode of transport to school. 

  



 

 

Table 7.1 Sample characteristics stratified by gender 

 Gender 

Sample Characteristic Boys (n=573) Girls (n=624) 

Child’s grade level (%)   

      5 29.7 25.8 

      6 35.8 37.3 

      7 34.6 36.9 

Weight status of child (%)   

     Acceptable  67.5 58.0 

     Overweight or Obese 19.7 17.9 

     Refused 12.7 24.0 

Socio-economic status of school (%)   

      Low 22.2 26.8 

      Medium 36.5 34.3 

      High 41.4 38.9 

School walkability index (%)   

      Low 54.5 51.9 

      High 45.5 48.1 

Sex of responding parent (%)   

     Male 13.8 10.6 

     Female 86.2 89.4 

Maternal education (%)   

     Less than Secondary 26.6 29.6 

     Secondary/trade/diploma  55.1 54.0 

     Bachelor degree or higher 18.3 16.4 

Maternal employment (%)   

     None 24.2 28.1 

     Part-time 47.3 48.5 

     Full-time 28.5 23.4 

Distance to school    

(mean km [SE]) 1.8 (0.1) 1.6 (0.1) 

Commuting to/from school   

(mean trips/week, [SE])   

     Cycles 1.8 (0.1)*** 0.8 (0.1) 

     Walks 2.8 (0.2)* 3.3 (0.2) 

     Driven 5.0 (0.2)** 5.6 (0.2) 

Cycles to/from school ≥1 trip/week (%) 31.2*** 14.6 

Child’s preference is to cycle (%) 59.4*** 36.7 

*p≤0.05; **p≤0.01; *** p≤0.001, SE=standard error 

 

Table 7.2 presents bivariate associations between cycling at least 1 school trip/week and 

individual, social and physical environmental variables stratified by gender. For boys, 10 

individual-level, 13 social, and 10 physical environmental factors were eligible (p≤0.10) for 
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inclusion into the multivariate logistic regression models. For girls, eight individual-level, seven 

social, and nine physical environmental factors were eligible (p≤0.10) for inclusion.  

 



 

 

Table 7.2 Bivariate associations of cycling to/from school ≥1 trip/week with individual, social and environmental 
variables 

   Boys  Girls 

   Cycles ≥1 trip/week  Cycles ≥1 trip/week 

Variables 
Item 

Reliability
Φ
 

 % No 

(n=394) 

% Yes 

(n=179) 

 % No 

(n=533) 

% Yes 

(n=91) 

Individual factors          

Family factors          

Maternal education
§
 0.96 (97.6%)

‡
         

     - Less than Secondary   25.0  30.0  30.3  25.0
#
 

     - Secondary/trade/diploma    56.3  52.4  52.2  65.5 

     - Bachelor degree or higher   18.7  17.6  17.5  9.5 

Maternal employment
§
 0.92 (96.4%)

‡
         

     - None   21.6  29.6
#
  29.2  20.3 

     - Part-time   50.2  41.4  47.3  56.5 

     - Full-time   28.2  29.0  23.5  23.2 

Adult home after school on most days
§
 0.32 (91.6%)

‡
  80.1  71.9*  83.6  72.6* 

Scheduling commitments before/after school
§
 0.56 (79.3%)

‡
  40.6  21.6***  37.6  28.7 

Child factors & perceptions          

Overweight or obese -  20.2  27.8
#
  23.8  23.0 

Cycling is child’s preferred school transport mode
¥
 0.61 (80.5%)

‡
  47.8  85.1***  30.7  71.4*** 

Cycling to school is cool
¥a

 0.62
ж
  50.8  73.7***  47.9  64.8** 

Cycling to school is more convenient
¥a

 0.67
ж
  45.2  74.9***  36.8  68.1*** 

Confident in ability to cycle to school without adult
¥a

 0.67
ж
  81.7  96.6***  73.1  87.9** 

Feels safer being driven to school than cycling
¥a

 0.60
ж
  29.2  14.0***  30.3  19.8* 

Would feel safe whilst cycling to school
¥a

 0.68
ж
  50.0  67.0***  37.0  50.5* 
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Social factors          

Parent perceptions
b
          

Very/extremely fearful child may be injured if they cycled to 

school without adult
§c

 

0.62
ж
  22.7  11.2**  26.9  18.6 

Very/extremely fearful of stranger danger
§c

 0.91
ж
  87.6  79.9*  90.3  75.6*** 

Often sees/hears news items about traffic dangers
 §c

 0.40
ж
  49.7  42.1

#
  52.0  39.5* 

Child has a lot to carry
§
 0.57 (75.9%)

‡
  18.6  8.0**  19.9  13.8 

Driving child to school is more convenient
§
 0.44 (65.4%)

‡
  42.2  23.9***  45.6  22.7*** 

It is irresponsible to let children cycle to school with other 

children, without adult
§a

 

0.71
ж
  9.3  5.1

#
  15.3  6.9* 

Disapproval from others
§
 0.53

ж
  3.8  0.7

#
  4.8  1.5 

Perceives child’s preference is to cycle
§
 0.60 (80.9%)

‡
  35.8  75.8***  20.4  70.0*** 

Confident in child’s ability to cycle without adult
§a

 0.67
ж
  73.2  97.8***  69.3  91.1*** 

The school encourages students to cycle to school
§
 0.71 (80.5%)

‡
  90.2  95.2

#
  90.9  92.9 

Child perceptions          

Peer support
¥a

 0.80
ж
  45.4  63.1***  27.4  41.8** 

My school would like students to cycle to school
¥a

 0.45
ж
  53.8  62.0

#
  55.2  54.9 

I have many friends in my neighbourhood
¥
 0.76 (87.9%)

‡
  69.6  77.7*  66.2  75.8

#
 

Physical environmental factors
d
          

Parent perceptions          

Neighbourhood is safe enough for children to cycle to school 

with friends
§a

 

0.62
ж
  60.2  80.4***  63.0  81.3** 

There are steep hills
§
 0.69 (86.8%)

‡
  10.6  8.0  12.7  3.4* 

My child would have to cross a busy road
§
 0.68 (83.1%)

‡
  46.9  27.8***  43.3  21.8*** 

There are no safe crossings for my child to use
§
 0.69 (81.9%)

‡
  30.2  21.0*  30.9  16.1** 

There is a lot of traffic near the school
§
 0.65

ж
  53.6  36.9***  52.3  35.6** 

Drivers near school often exceed the speed limit
§a

 0.64
ж
  65.6  64.8  63.5  53.9

#
 



 

 

Child perceptions           

There are safe places to leave bikes at my school
¥a

 0.74
ж
  74.9  82.1

#
  79.7  86.8 

I would have to cross a busy road
¥a

 0.45
ж
  48.2  50.8  44.5  59.3** 

I feel safe crossing the road near my school
¥a

 0.56
ж
  74.1  82.7*  72.7  72.5 

Objective Environmental factors           

School walkability index -         

     High                                                              45.4  45.8**  47.5  51.6 

     Low   54.6  54.2  52.5  48.4 

Road traffic volume -         

     High                                              54.6  54.2**  52.5  48.4 

     Low   45.4  45.8  47.5  51.6 

Pedshed  -         

     High connectivity                 50.5  51.4*  54.4  63.7
#
 

     Low connectivity   49.5  48.6  45.6  36.3 

Distance (km)          

     Mean [SE] - 2.0[0.2] 1.2[0.1]***    1.6[0.1]   1.3[0.2]* 

 

SE=standard error, km=kilometre 
 #

p≤0.10 *p≤0.05 **p≤0.01 ***p≤0.001, 
‡
Kappa (% agreement), 

¥
Item based on child self-report, 

§
Item based on parent self-report, 

ж
ICC, 

Φ
Reliability 

based on how items were originally measured not on how recoded for analysis. 

a
Measured on a 5-point Likert scale coded 1=strongly disagree and 5=strongly agree then recoded into two categories: disagree (disagree, strongly disagree or neither) or agree 

(agree, strongly agree) 

b
Social factors with no significant bivariate association with cycling to school included the following three items: child’s fear of stranger danger; parent perception that other parents in 

their child’s grade allow their child to cycle to school without an adult; whether the parent often sees/hears news items promoting cycling or walking 

c
Measured on a 5-point Likert scale coded 1=not at all fearful and 5=extremely fearful then recoded into two categories: not fearful (not at all fearful, not very fearful, somewhat fearful) 

or fearful (very fearful, extremely fearful).
  

d
Perceived environmental factors with no significant bivariate association with cycling to school included the following five items: child perceived neighbourhood friendliness, heavy 

traffic around the school, heavy traffic around the neighbourhood; parent perceived lack of footpaths and neighbourhood friendliness 
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After full adjustment (Model 4, Table 7.3), boys had lower odds of cycling to school the further 

away they lived, if their parent perceived they had a lot to carry and that driving to school was 

more convenient. Boys had significantly (p≤0.05) higher odds of cycling to school if their 

neighbourhood was characterized by low traffic and high connectivity, the neighbourhood was 

perceived as safe by their parent, they and their parent had confidence in their ability to cycle, 

their preference was to cycle and they thought cycling was cool. 



 

 

Table 7.3 Environmental, social and individual variables associated with boys cycling to/from school ≥1 trip/week in logistic 
regression models. 

 

Model 1 

(Objective 

environment) 

 

Model 2 

(Model 1 + perceptions of 

environment) 

Model 3 

(Model 2 + social factors) 

Model 4 

(Model 3 + individual factors) 

Variables OR  95% CI OR  95% CI OR  95% CI OR  95% CI 

         

Distance (km) 0.82 0.71-0.96* 0.88 0.79-0.98* 0.82 0.67-0.99* 0.70 0.63-0.99* 

Low road traffic volume (RTV)
a
 0.20 0.04-0.98* 0.24 0.05-1.24 0.52 0.11-1.50 0.66 0.07-1.14 

High pedshed (high connectivity)
b
 0.60 0.26-1.37 0.72 0.23-2.22 0.50 0.18-0.95 0.35 0.22-1.17 

Low RTV
x
high pedshed

#
 8.04 1.36-47.56* 6.19 0.86-44.57 4.83 1.09-21.50* 5.58 1.11-27.96* 

Neighbourhood is safe enough for children 

to cycle to school with friends
‡c 

  2.39 1.57-3.64*** 1.64 0.99-2.72 1.74 1.08-2.80* 

My child would have to cross a busy road
‡d

   0.51 1.41-2.79*** 0.68 0.48-0.96* 0.77 0.47-1.27 

Child has a lot to carry
‡d

     0.50 0.27-0.93* 0.43 0.21-0.89* 

Driving child to school is more 

convenient
‡d

 
    0.51 0.31-0.85* 0.42 0.23-0.74** 

Perceives child’s preference is to  cycle
‡e

     7.58 3.99-14.42*** 5.08 2.62-9.87*** 

Confident in child’s ability to cycle without 

adult
‡c

 
    10.60 3.85-29.25*** 10.39 3.79-28.48*** 

Cycling is child’s preference
e
       5.68 3.23-9.98*** 

Cycling to school is cool
c
       1.85 1.19-2.88** 

Confident in ability to cycle to school 

without adult
c
 

      3.42 1.30-9.00* 

RTV=road traffic volume, OR=odds ratio, CI=confidence interval, *p≤0.05 **p≤0.01 ***p≤0.001,
‡
Parent perception, 

#
Interaction term. Reference categories: 

a
High RTV 

b
Low pedshed 

c
Strongly disagree/disagree/neither, 

d
Disagree/not applicable, 

e
Yes vs. No. All models adjusted for school clustering, school grade and maternal education.
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After full adjustment (Model 4, Table 7.4), the odds of cycling to/from school were lower 

among girls whose parents perceived they had to cross a busy road, whose parent considered 

driving to school more convenient and who had an adult home every day after school. The odds of 

cycling to/from school were greater if their preference was to cycle and both parent and child had 

confidence in their ability to cycle. 

  



 

 

Table 7.4 Environmental, social and individual variables associated with girls cycling to/from school ≥1 trip/week in logistic regression 
models. 

 

Model 1 

(Objective 

environment) 

 

Model 2 

(Model 1 + perceptions of 

environment) 

 

Model 3 

(Model 2 + social factors) 

Model 4 

(Model 3 + individual factors) 

Variables OR  95% CI  OR  95% CI OR  95% CI  OR  95% CI 

         

Neighbourhood is safe enough for children to cycle 

to school with friends
‡a

 
  2.21 1.16-4.24** 1.72 0.89-3.32 1.73 0.89-3.38 

My child would have to cross a busy road
‡b

   0.32 0.19-0.56*** 0.37 0.23-0.61*** 0.44 0.25-0.76** 

I would have to cross a busy road
a
   0.42 0.23-0.78** 0.55 0.30-1.01 0.59 0.30-1.15 

Driving child to school is more convenient
‡b

       0.44 0.23-0.83** 0.40 0.20-0.82** 

Perceives child’s preference is to cycle
‡c

       10.18 5.30-19.55*** 7.69 3.77-15.66*** 

Confident in child’s ability to cycle without adult
‡a

       3.63 1.93-6.82*** 4.03 2.02-8.05*** 

Adult home after school on most days
c
           0.41 0.20-0.83** 

Cycling is child’s preference
c
           3.73 2.26-6.17*** 

Confident in ability to cycle to school without adult
a
           2.13 1.29-3.52** 

OR=odds ratio, CI=confidence interval, *p≤0.05 **p≤0.01 ***p≤0.001,
‡
Parent perception 

Reference categories: 
a
Strongly disagree/disagree/neither, 

b
Disagree/not applicable, 

c
Yes vs. No 

All models have been adjusted for school clustering, school grade and maternal education 
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For both boys and girls, the strength of the association between neighbourhood safety and cycling 

attenuated and became non-significant once social factors were added to the model 3, (Table 7.3 

and Table 7.4). As shown in Figure 7.1, mediation analysis285 that combined boys and girls 

showed that the association between parental perception of neighbourhood safety and cycling to 

or from school was partially mediated by parent’s confidence in their child’s ability to cycle to 

school without an adult, as there was a reduction in the regression coefficient after adjusting for 

parental confidence in their child’s ability. Moreover, urban features were associated with 

whether parents perceived the neighbourhood to be safe enough to allow their child to cycle to 

school without an adult and how confident parents were in their child’s ability to cycle safely to 

school without an adult. For example, if the school neighbourhood was characterized by low 

traffic and high connectivity, the odds of parents perceiving the neighbourhood as safe (OR: 3.50, 

95% CI 1.18-10.36) and having confidence in their child’s ability to cycle were higher (OR: 2.15, 

95% CI 1.08-4.26). For every 1km the child lived from the school, the odds that parents 

perceived the neighbourhood to be safe decreased by 0.87 (95% CI 0.81-0.93).  

 

 

Figure 7.1 Relationship between parent perceived neighbourhood safety, parent 
confidence in child’s cycling ability and cycling to/from school ≥1 trip/week, 
for boys and girls. 

 

  



 

 

7 . 5  D I S C U S S I O N  

This study used an ecological framework to examine individual, social and environmental factors 

associated with cycling to school, stratified by gender and is one of the first to consider cycling 

independent of other forms of active transport. Urban features such as distance, traffic exposure 

and pedestrian connectivity were associated with cycling behaviour in boys, however in girls, 

parental perceptions of the environment appeared more important. These results support other 

evidence within the AST literature that distance and parental concerns about traffic safety are 

associated with AST12,208,216,221 and emphasize the importance of proximate school catchment areas 

with highly connected streets and low traffic volumes to encourage cycling to school.156,326 

 

Environmental perceptions regarding neighbourhood safety issues (i.e., whether the 

neighbourhood is safe enough and the need to cross busy roads) were associated with cycling in 

boys and girls.  Safety is a common correlate of AST.11,12,204,220 Kerr and colleagues216 found that 

children whose parents had few safety concerns were up to five times more likely to use AST 

compared with parents who had more concern.216 However, they argue that a simple 

interpretation of this association, that parental education could increase children’s active 

transport, should be resisted because parental concerns were related to real safety issues such as 

poor walking and cycling facilities and traffic danger. Interventions that attempt to change 

parental perceptions without considering the commuting environment may be less effective. 

Approaches such as the Safe Routes to School interventions that aim to improve safety through 

planning and design192 in combination with promotion activities189 hold most promise. 

 

This study found that parental confidence in their child’s ability to cycle to school mediated the 

association between perceived safety and cycling. This highlights that in addition to modifying the 

environment to make it safer, skill development may also be an important strategy to help 

alleviate parental concerns about safety and increase cycling. Cycling accidents are among the 

most common causes of physical injury to children,327 and a  number of studies have found that 

untrained328 or less cycling-proficient children329 have much higher accident rates than other 

children, even though they may cycle less frequently. Thus, educational programs that develop 

children’s motor development, such as pedaling, balancing, steering, and braking as well as 

cognitive elements such as concentration, attention, judgment, planning, decision making and 

overall confidence are likely to be important.330 Moreover, education of the road rules, wearing 

the right protective gear and bicycle maintenance are other important skills needed to make 
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children’s  journey to school safer327 and increase parent’s confidence in their child’s ability to 

negotiate their environment.  

 

This study also found that if parents perceived driving their child to school was more convenient, 

the likelihood of cycling in both boys and girls was significantly decreased. Indeed, previous AST 

research has found that parents are more likely to perceive car travel as more convenient than 

walking or cycling.318 Lorenc and colleagues suggest that parents’ emphasis on the convenience of 

car travel may relate to cultural influences, e.g. the perception that walking and cycling are 

associated with low social status.318 It may also be a reflection of private cars becoming the 

solution for busy time-poor households fulfilling scheduling commitments by linking school travel 

with other activities. Clearly, strategies to combat this aspect of children’s increasing car travel 

are probably the most challenging as they are very much dependent upon the individual 

household’s structure, decision-making and lifestyle choices. Nevertheless, behaviour change 

programs are likely to be more successful if they are undertaken in conjunction with 

environmental interventions to make walking and cycling more convenient. For example, Morris 

and colleagues suggest co-locating schools with facilities where afterschool activities are 

conducted (e.g., community centres and sporting fields) may assist in providing children with the 

option of walking or cycling while at the same time reducing the demands on parents’ time.169   

 

The cross-sectional design, lack of information on non-respondents and limited range of objective 

environmental variables assessed in the study are limitations. The school-specific walkability index 

was not based on cyclability and it is possible the environmental correlates may be stronger if 

explicit environmental measures of the presence and quality of cycling infrastructure were 

measured. Distance to school may not be accurate because potential ‘access’ points generated 

around each school boundary may not reflect true access points, the shortest route may not be the 

route actually taken12 and digitization of the informal pedestrian network may have missed some 

potential cut-throughs and paths through parks. Since few studies have specifically examined 

cycling to school, most survey items were newly developed or modified from existing items 

regarding walking to school. However, we did undertake test-retest reliability and internal 

reliability testing. Furthermore, other approaches to the analysis of this study could have been 

undertaken. For example, analyses could have been stratified by proximity to school which may 

have provided further insights into the differences in correlates of cycling to school and an 

alternative modeling strategy based on theoretical significance rather than statistical significance 

could have been adopted. Future studies might also like to use more advanced statistical methods 

(e.g. structural equation modeling) to explore other mediation pathways. Despite these 



 

 

limitations, the study included a relatively large sample, used an ecological approach, included a 

combination of objective and perceived measures of the environment and stratified the analysis by 

gender.   

7 . 6  C O N C L U S I O N S  

In conclusion, our results suggest that there is great potential for increasing levels of cycling to 

school in children. Creating child cycle-friendly communities while at the same time providing 

children with the skills to safely navigate the environment are important strategies required to 

increase cycling to school and give parents the confidence that their child can safely do so. The 

results suggest that urban planning strategies aimed at promoting more child cyclable 

neighbourhoods might focus on ensuring residential areas are proximate to schools and improving 

street connectivity and reducing traffic volumes around schools. This highlights the importance of 

policies concerned with where schools are situated and the traffic carried by roads in the school 

catchment area. Initiatives clearly need to target parents as well as children and programs such as 

bicycle education should focus on providing educational and practical support to ensure safe 

journeys to school. Given the lack of empirical knowledge about factors related to cycling to 

school, it is important that future studies seek to further understand the role of individual, social 

and environmental factors in order to design effective interventions in different settings.  
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“The reason my daughter doesn’t walk to or from school is because her sister is at 
high school and she doesn’t have a lot of confidence to walk on her own. 
Fortunately, this week she has started to walk with a friend down the road. 
Yippee! A bit more exercise!!” 
 
Parent participating in the TREK study 

 

“I fully support the focus on evaluating how people juggle travel, kids, work and 

exercise and what factors determine our actions. I would love to do more activity 

(physical) with the kids – just time! 

Parent participating in the TREK study 

 

“Thank you for designing this survey! We live in a battle axe block so have a small 

garden. There are no parks within a few minutes’ walk from our house either, which 

has always been a bugbear from my point of view. We don’t participate in before or 

after school activities as I’m a believer that the girls need time to 'play' which they do 

a lot. The girls are both very responsible and independent and enjoy walking to 

school. I encourage this exercise and don't dwell on the negative dangers that 'could 

happen'.” 

Parent participating in the TREK study 

 

 
Picture by a TREK participant in response to how they would most like to travel to school 
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=500) attending 25 Australian 

primary schools wore a pedometer and completed a travel diary for one week (2007, 

ed 2011). Parents and children completed surveys capturing leisure activity, screen-

jectively measured. Car travel was 

the most frequent mode of school transportation (boys: 51%, girls 58%). After adjusting for 

demographics, commute distance, and school clustering, compared with children who 

fewer steps on weekdays (girls: -1393 steps 
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p<0.001, boys: -1569 steps, p=0.009) and participated in fewer active leisure activities (girls 

only p=0.043), but there were no differences in steps taken on weekends or screen time. 

Being driven to and from school is associated with less weekday pedometer-determined 

physical activity in 9–13 year-old elementary school children. Encouraging children, 

especially girls, to walk to and from school (even for part of the way for those living further 

distances) could be particularly beneficial in protecting the health and wellbeing of those not 

participating in other forms of physical activity. 

I N T R O D U C T I O N   

Despite the journey between home and school being relatively short, private motor vehicles 

are becoming the predominant mode of school travel for many US and Australian elementary 

school-aged children.5,331 Discouraging car travel and promoting walking to and from school 

has been posited as a practical and convenient solution for increasing physical activity.238 

Research to-date tends to indicate that children who use a passive school transportation 

mode (i.e., are driven) have lower physical activity levels than children who use active 

modes (such as walking or cycling).19,20 However, failure to consider distance between home 

and school,  travel mode misclassification, reliance on self-reported physical activity 

behaviour, and inconsistent findings regarding the moderating effects of gender has limited 

the current understanding of this relationship.19,20 Furthermore, it is not clear whether 

inactive children are being driven to school or whether the drive to school decreases 

children’s physical activity per se. If sedentary behaviour, out-of school active leisure pursuits 

and weekend physical activity levels do not differ between school commute modes then this 

may provide tentative evidence for the latter. Only two studies appear to have examined the 

relationship between school travel mode and sedentary behaviour.224,268 Both showed no 

association, however neither investigated whether the relationship was moderated by gender, 

despite established gender differences in sedentary behaviour.332-334 Thus, in order to gain a 

better understanding of the role that school transportation plays in contributing to physical 

activity, the objective of this exploratory study was to examine the extent to which travel 

mode to school (i.e., being driven versus walking) was associated with pedometer-

determined physical activity on weekdays and on weekend days, participation in active 

leisure activity outside school and sedentary behaviour (i.e., screen-time) among boys and 

girls.  



 

 

8 . 2  M E T H O D S  

Cross-sectional data from 1291 Western Australian children taking part in the the TRavel, 

Environment, and Kids (TREK) project’s pedometer study were examined. Full methods of 

the TREK project are presented elsewhere.233 Briefly, schools from low and high walkable 

areas and low, medium and high socio-economic strata were invited to participate and 25 

agreed (69.4%). Children from grades 5-7 were randomly selected to participate (n=1480, 

56.6%). Of those, 1291 participated in the current pedometer study. Parent and child 

written informed consent was obtained for all participants. The University of Western 

Australia’s Human Ethics Committee provided ethics approval (RA/4/1/1394). 

8 . 2 . 1  M E A S U R E S  

S c h o o l  t r a n s p o r t a t i o n  m o d e  

Children completed a modified travel diary224 during the physical activity monitoring period.  

Mode of transport to and from school (i.e., car, bus, walk, cycle, other) was recorded each 

day and the most frequent mode of travel computed (i.e., the mode used for >50% of school 

trips). Participants with an even proportion (i.e., 50% each) of active and passive trips 

(<5%) were coded according to the active travel mode. 

S o c i o - d e m o g r a p h i c  v a r i a b l e s  

Children reported their age, gender and school year and parents reported their highest level 

of education (i.e., completed high school or less, diploma/college/technical school, or 

university). 

P e d o m e t e r - a s s e s s e d  p h y s i c a l  a c t i v i t y  

Accusplit AH120 pedometers (Accusplit, Inc., Livermore, CA, USA) were used to capture 

children’s step counts.335 Children wore the pedometer level with their hip bone in line with 

the midpoint of the right knee for seven consecutive days, including weekdays and weekend 

days, except during water activities and while sleeping (distribution and collection days were 

excluded from analysis). Each morning children recorded their school travel mode and 

whether they had worn the pedometer the previous day according to protocol. 
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S e d e n t a r y  b e h a v i o u r  ( i . e . ,  s c r e e n - t i m e )  

Total screen-time was the sum of minutes/day the child spent using a computer or internet 

for pleasure, watching television/videos, and playing passive or active electronic games 

(parent-report). 

A c t i v e  l e i s u r e - t i m e  i n d e x  

Children reported whether they had played in a park, playground, or playing field; played 

team sport; attended a club or youth group; gone for a walk in the neighbourhood; played in 

the street; played in the yard; and took the dog for a walk in the last week. An active leisure 

index was estimated representing the count (0-7) of the different activities participated in 

outside of school. 

C o m m u t e  d i s t a n c e  t o  s c h o o l  

The shortest distance (in metres) along the pedestrian network was calculated from each 

child’s home address (parent reported) to the ‘access point’ of the school boundary using 

Geographical Information System technology. Distance was collapsed into three categories 

(≤800m; 801-1600m; >1600m) based on previous literature indicating one-way distances of 

800m and 1600m are considered ‘walkable’ for children.12,208,231  

8 . 2 . 2  S T A T I S T I C A L  A N A L Y S I S  

Trips to school by bus (<1%) or ‘other’ (i.e., scooter, rollerblades, skateboard) (<1%) were 

treated as car trips and cycle trips, respectively. Children who had <3 weekdays of valid 

pedometer data (n=299, 23%) or who cycled >50% of school trips (n=108, 8%) were 

excluded from analysis (pedometers perform poorly at quantifying activities that involve 

minimal vertical displacement).84 A final sample of 884 cases were analyzed (note: 50 cases 

had missing distance to school data and 185 cases had missing weekend pedometer steps). All 

results were stratified by gender and analyzed in 2011 using STATA IC 11. Chi-square 

analyses and independent t-tests were used to examine the univariate associations between 

driving to and from school and categorical variables (e.g., sex of child) and continuous 

variables (e.g., weekday and weekend steps), respectively. Multivariate linear regression 

models estimated the association between driving versus walking to and from school and 

mean weekday and weekend pedometer steps/day, active leisure index, and minutes of 



 

 

screen time/day. In all models children who walked to and from school for >50% of trips 

were the referent group. 

8 . 3  R E S U L T S  

On average, children were 11.0 (±0.8) years old, took 12513 (±3489)  steps/day on 

weekdays (boys 13523 ± 3815; girls 11737 ± 2997; p<0.001) and 8820 (± 4407) steps/day 

on weekends (boys 9431 ± 4934; girls 8389 ± 3943, p=0.003), spent 205 (±141) 

minutes/day in screen-based activity (boys 222 ± 143 minutes/day; girls 191 ± 139 

minutes/day, p=0.002) and participated in 3.6 (± 1.6) active leisure activities/week outside 

school hours (boys 3.7 ± 1.6; girls 3.5 ± 1.6, p=0.186). 

 

Children averaged 5.22 (± 3.52) school trips/week by car (3.07±3.40 by foot and 

0.33±1.00 by bike). 

 

Overall, 54.4% of boys and 57.4% of girls were driven for >50% of trips to and from 

school. Children who were driven were more likely to live further away (boys and girls 

p<0.05), take fewer steps/day on weekdays (boys and girls p<0.05) and participate in fewer 

out-of-school active leisure activities (overall and girls p<0.05, boys p>0.05) compared with 

children who walked (Table 8.1). Being ‘driven’ to and from school was not associated with 

steps/day taken on weekends or minutes/day of screen time (Table 8.1). 

 

After adjusting for demographic factors and commute distance to school (Table 8.2), boys  

who were driven took 1569 fewer steps/day on weekdays (95% CI -2709, -429) than boys 

who walked, and girls who were driven took 1393 fewer steps/day on weekdays (95% CI -

2030, -756) compared with girls who walked. Girls, but not boys, who were driven 

participated in fewer out-of-school active leisure activities compared with those who walked 

(beta -0.20, 95% CI -0.39, -0.01). There were no differences in steps/day accrued on 

weekends or daily duration of screen time according to travel mode among either boys or 

girls (Table 8.2).   
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Table 8.1 Bivariate associations of travelling to and from school by car or walking (n=884) 

 
All Children (n=884) Boys (n=384) Girls (n=500) 

 
Walked (n=388) Driven (n=496) Walked (n=175) Driven (n=209) Walked (n=213) Driven (n=287) 

Demographics (%) 
      

Sex of child – female 54.9 57.9         

School Year  
      

     Year 5 26.5 28.8 30.3 30.6 23.5 27.5 

     Year 6 38.1 36.1 38.9 34.9 37.6 36.9 

     Year 7 35.3 35.1 30.9 34.4 39.0 35.5 

Highest maternal education  
      

     Less than Secondary 22.1 28.1 16.1 28.6 26.9 27.8 

     Secondary/Diploma 58.9 54.7 62.1 57.1 56.3 53.0 

     University 19.0 17.1 21.7 14.3 16.8 19.2 

Distance to school
a
  

      
     Mean meters (SD) 791 (1375) 2582 (2935)*** 959 (1861) 2764 (3176)*** 652 (747) 2452 (2749)*** 

     0 and 800m  72.4 23.0*** 68.3 19.6*** 75.7 25.5*** 

     801 and 1600m  19.2 24.1 20.4 23.7 18.3 24.4 

     1600m +  8.4 52.9 11.4 56.7 5.9 50.2 

Physical activity 
      



 

 

Mean weekday steps (SD) 13310 (3498) 11889 (3355)*** 14525 (3628) 12684 (3774)*** 12312 (3053) 11310 (2886)** 

Mean weekend steps
b
 (SD) 9036 (4197) 8656 (4558) 9550 (4620) 9337 (5183) 8657 (3825) 8192 (4024) 

Active leisure index (SD) 3.8 (1.7) 3.5 (1.5)*** 3.8 (1.7) 3.5 (1.4) 3.7 (1.7) 3.4 (1.5)* 

Sedentary behaviour (%) 
      

Mean screen time (minutes/day) (SD) 

 
207.0 (145.2) 202.9 (138.3) 216.8 (142.9) 227.5 (143.3) 198.7 (146.9) 185.3 (132.0) 

*p≤0.05; **p≤0.01; *** p≤0.001
 

a
n=834 cases (361 males and 473 females) who had provided a home address 

b
n= 699 cases (289 boys and 410 girls) who had valid pedometer data for at least one weekend day  
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Table 8.2 Linear regression results of being driven to and from school
a
 (n=884) 

   Model 1
b
  Model 2

c
 

  β 95% CI P β 95% CI P 

Physical activity 
 

 
  

 
 

Mean weekday steps 
 

 
  

 
 

     All children -1413 -2051, -776 0.000 -1471 -2126, -817 0.000 

     Boys -1744 -2717, -771 0.001 -1569 -2709, -429 0.009 

     Girls -1152 -1815, -488 0.001 -1393 -2030, -756 0.000 

Mean weekend steps 
 

 
  

 
 

     All children -419 -1063, 225 0.192 -470 -1135, 195 0.158 

     Boys 28 -1094, 1149 0.959 -251 -1509, 1006 0.684 

     Girls -659 -1356, 37 0.062 -599 -1453, 255 0.160 

Active Leisure index 
 

 
  

 
 

     All children -0.25 -0.46, -0.04 0.020 -0.24 -0.45, -0.03 0.025 

     Boys -0.26 -0.63, 0.11 0.154 -0.33 -0.75, 0.10 0.128 

     Girls -0.27 -0.51, -0.03 0.030 -0.20 -0.39, -0.01 0.043 

Sedentary behaviour 
 

 
  

 
 

Mean screen time (minutes/day)       

     All children -6.75 -24.68,11.17 0.444 -11.60 -31.98, 8.77 0.251 



 

 

     Boys -0.87 -30.12, 28.38 0.952 3.59 -27.60, 34.78 0.814 

     Girls -12.49 -37.66, 12.68 0.316 -24.9 -55.08, 5.26 0.101 

a
Defined as being driven more than half of all school trips to and from school (reference category = walking) 

b
Adjusted for school clustering and demographic factors (i.e., sex, child's grade, maternal education) 

c
Adjusted for school clustering, demographic factors and distance to school 
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8 . 4  D I S C U S S I O N  

This study found that regardless of gender, children who were frequently driven to and from 

school undertook significantly fewer weekday steps (n= -1471 weekday steps) than children who 

walked, even after adjusting for demographic factors and distance to school. This finding is 

consistent with previous studies quantifying the association between school-related transport and 

daily pedometer steps (i.e., between -1052 and -3500 fewer daily steps).21-23 However, previous 

studies did not adjust for distance to school and only one examined gender differences but found 

no difference between boys and girls.21 Furthermore, studies using accelerometers have also 

found negative associations between passive school travel and physical activity levels,225,236 with 

inconsistent findings among boys245,259 compared to girls.171 

 

This study found no association between being driven to/from school and steps/day on weekends 

or minutes/day of screen time for boys or girls. Whilst previous studies have also shown weekend 

physical activity332-334 and sedentary behaviour332-334 not to differ between active and passive 

commuters, this appears to be the first study to stratify results by gender. Whilst longitudinal 

research is needed, these results suggest that differences in observed steps/day during the school 

week are not a result of less active or inactive children being driven, but rather that being driven 

to and from school contributes to lower levels of physical activity in boys and girls. Thus, efforts 

to decrease the proportion of children who are driven to school are likely to result in modest net 

gains in children’s physical activity.  

 

Changing school travel patterns should be seen as a long-term project as the culture of car 

dependency is unlikely to change over the short to medium term. Importantly, promoting active 

school travel must combine a number of strategies to remove barriers and increase support, not 

least of which include addressing family time constraints and allaying parental and child safety 

concerns by creating supportive environments around schools (i.e., walking/bicycle paths, 

pedestrian crossings, reducing traffic volume and speed) and urban planning strategies (i.e., 

school siting decisions that reduce traffic exposure and improve street connectivity).204-206 For 

children whose only option is to be driven to school, replacing some of the three hours of screen-

time with physical activity is recommended. 

 

The limitations of this study include it’s cross-sectional design, exclusion of 32% of the sample 

(which may have resulted in a bias) and pedometers not providing an accurate measure of physical 



 

 

activity associated with cycling, walking at slow speeds,335 swimming and upper body movement. 

Nevertheless, it has overcome many common limitations of previous studies19,20,220 by using a 

travel diary during the physical activity monitoring period to classify children’s school travel 

mode, including an objective measure of distance, examining differences in sedentary behaviour, 

out-of-school leisure activities and weekend physical activity as well as weekday physical activity, 

and stratifying analyses by gender. Future research should incorporate longitudinal designs.  

 

In conclusion, being driven to and from school is associated with reduced weekday pedometer-

determined physical activity in 9–13 year-old elementary school children. Encouraging children, 

especially girls, to walk to and from school could be particularly beneficial in protecting the health 

and wellbeing of those not participating in other forms of physical activity. The fact that similar 

results have been described in different cultures and school systems provides consistent evidence 

supporting public health and transportation policy initiatives to promote active school transport as 

a means of increasing children’s weekday physical activity.  
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“We have always encouraged our children to walk or ride anywhere local, 
especially school. Our local school is 2km away and many others – including 
some of the school’s teachers live around us. They choose to drive instead of 
setting a good example!” 
 
Parent participating in the TREK study 

 

“Due to my shift work my children now have to walk to school by themselves. The 

walking has been very good for their health and confidence. However, I worry 

about them and pray they stay safe from strangers, cars and bullies – the worry 

is always there. 

Parent participating in the TREK study 

 

 

 
Picture by a TREK participant in response to how they would most like to travel to school 
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This chapter has been submitted to the Journal of Pediat

Trapp, G., Giles-Corti, B., Christian, H., Bulsara, M., Timperio, A., McCormack, G.R.M., Villanueva, K. 

Driving down obesity: exploring the benefit of replacing car trips to and from school with walking

JOURNAL OF PEDIATRICS.

9 . 1  A B S T R A C T

Findings from studies examining the association between children’s school travel mode and body 

mass index (BMI) are mixed and are limited by 

confounders. The aims of this study were to: 1) examine the association between

school and BMI by gender and by distance, adjusting for health behaviours;

hypothetical contribution of replacing school car trips with walking (i.e., ‘mode shifting’) on 

proportion of boys and girls 

and girls (n = 386) aged 10

completed a 1-week school travel diary

and sedentary behaviour. 

(but not boys) who were driven to and from school and whose school commute was >1.6km had 

a BMI 1.70 units higher 

‘walkable’ distance (i.e., <1.6km) but travelled by car shifted to an active transport mode,

proportion achieving step count guidelines

with walking is unlikely to provide sufficient amounts 

children living within 1.6km of school, but may help to increase the proportion of children 

meeting BMI-referenced step recommendations. 

 

 

N V E S T I G AT I N G  T H E  R E L AT I O N S H I P  B E T W E E N  B E

D R I V E N  TO  A N D  F R O M  S C H O O L  A N D  

 

has been submitted to the Journal of Pediatrics:  

Corti, B., Christian, H., Bulsara, M., Timperio, A., McCormack, G.R.M., Villanueva, K. 

Driving down obesity: exploring the benefit of replacing car trips to and from school with walking

JOURNAL OF PEDIATRICS. 

B S T R A C T  

studies examining the association between children’s school travel mode and body 

are mixed and are limited by the failure to consider distance and other known 

confounders. The aims of this study were to: 1) examine the association between

school and BMI by gender and by distance, adjusting for health behaviours;

contribution of replacing school car trips with walking (i.e., ‘mode shifting’) on 

of boys and girls achieving recommended levels of physical activity.

= 386) aged 10-12 years attending 25 Australian primary schools wore a pedometer, 

school travel diary and a questionnaire on travel habits, 

r. Height, weight and commute distance were objectively measured. 

(but not boys) who were driven to and from school and whose school commute was >1.6km had 

units higher than girls who walked (p=0.009). If children who lived

‘walkable’ distance (i.e., <1.6km) but travelled by car shifted to an active transport mode,

proportion achieving step count guidelines would double. Simply replacing

with walking is unlikely to provide sufficient amounts of physical activity to attenuate BMI among 

children living within 1.6km of school, but may help to increase the proportion of children 

referenced step recommendations.  

C H A P T E R  9  

AT I O N S H I P  B E T W E E N  B E I N G  

C H O O L  A N D  BMI 

Corti, B., Christian, H., Bulsara, M., Timperio, A., McCormack, G.R.M., Villanueva, K. 

Driving down obesity: exploring the benefit of replacing car trips to and from school with walking. 

studies examining the association between children’s school travel mode and body 

ider distance and other known 

confounders. The aims of this study were to: 1) examine the association between being driven to 

school and BMI by gender and by distance, adjusting for health behaviours; and to 2) describe the 

contribution of replacing school car trips with walking (i.e., ‘mode shifting’) on the 

commended levels of physical activity. Boys (n = 331) 

attending 25 Australian primary schools wore a pedometer, 

and a questionnaire on travel habits, physical activity, diet 

Height, weight and commute distance were objectively measured. Girls 

(but not boys) who were driven to and from school and whose school commute was >1.6km had 

). If children who lived within a 

‘walkable’ distance (i.e., <1.6km) but travelled by car shifted to an active transport mode, the 

would double. Simply replacing car trips to school 

of physical activity to attenuate BMI among 

children living within 1.6km of school, but may help to increase the proportion of children 
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9 . 2  I N T R O D U C T I O N   

Car trips are gradually replacing walking or cycling as the default travel mode to school for many 

children. For example, the proportion of elementary school-aged children travelling to school by 

car has increased from 12.2% in 1971 to 47.8% in 2003 in Australia,5 from 17% in 1970 to 55% 

in 2001 in the US331 and from 30% in 1992/94 to 43% in 2010 in the UK.7,162 Therefore, a large 

proportion of children are missing out on the habitual physical activity the school commute offers 

five days a week.19,20 Insufficient physical activity and the over-consumption of energy-dense foods 

are acknowledged as being the primary mechanisms underlying the rise in childhood obesity seen 

in many developed countries.70,71 Australia, Canada, US and UK national estimates show that rates 

of overweight and obesity among children have more than doubled since the 1970s.336 Current 

levels of child obesity are an important impetus for implementing child active transportation 

interventions, however little is known about the contribution of being driven to school, as 

opposed to walking, on weight status.  

To date, mixed evidence exists about whether children who commute to school by passive modes 

have a higher body mass index (BMI) than those who use active modes, and if this relationship 

differs for boys and girls.19,20 These inconsistencies may be due to a lack of consideration of 

distance between school and home and other confounding health behaviours such as diet, physical 

activity and sedentary behaviour), misclassification of participants as ‘active’ or ‘passive’ 

commuters and use of self- and/or parental proxy-report of child weight.26,27,198  

The accumulation of active commuting even over short distances could contribute to total 

physical activity levels and reduce the risk of overweight and obesity. For example, in Australia, 

around 67% of girls and 76% of boys (ages 9-13 years) fail to achieve the 12,000 and 15,000 

steps/day3 (respectively) recommended to reduce the likelihood of overweight and obesity, 

falling short by around 2000 steps/day.128 Encouraging families to replace motorized trips to 

school with walking, even for only part of the way, may enable these children to make-up this 

shortfall. Indeed, converting short motorized trips into walking trips allows estimation of 

children’s ‘steps in reserve’ (i.e., how many steps could potentially be added to children’s daily 

routines).337 For example, Morency et al.337 found that if children aged 5-14 years replaced 

motorized trips of 1km or less (0.6 miles), on average, they would undertake an additional 2238 

steps/day. However, the effect of ‘mode shifting’ specific to the school journey on the proportion 

of children achieving sufficient physical activity levels has not yet been examined. 



 

 

The aims of this study are to: 1) examine the association between being driven to and from school 

(compared with walking) and BMI by gender, taking into account distance, physical activity (PA), 

sedentary behaviour and diet, and; 2) predict the contribution of replacing school car trips with 

walking (i.e., ‘mode shifting’) on the proportion of boys and girls achieving the recommended 

number of daily steps suggested to avoid overweight and obesity.3 

9 . 3  M E T H O D S  

9 . 3 . 1  S T U D Y  D E S I G N  

This study draws on data from the TRavel, Environment, and Kids project (TREK) which aimed 

to examine environmental influences on the active transportation patterns of 10-12 year old 

children in Perth, Western Australia. A detailed description of TREK’s research methodology has 

been previously reported.233 Briefly, schools were selected based on their walkability index score 

(taking into account traffic exposure and pedestrian network connectivity within 2km Euclidian 

distance area of the school) and school socio-economic index (based on an unpublished index used 

by the Western Australian Department of Education and Training). The most and least walkable 

schools scoring low, medium and high on the socio-economic school index were invited to 

participate (n=25, 69% response rate). Participants were randomly selected from grade 5-7 

classes until a minimum of 30 children per grade were recruited. In total, 1480 children (57% 

response rate (RR)) and 1314 of their parents (88.8% RR) participated in the TREK project. This 

study draws on data from the 1291 children that participated in the TREK pedometer study. Data 

collection occurred during July-December 2007 and included self-completed questionnaires 

(parent and child), self-report travel diaries, anthropometric measurements and pedometers. 

Child and parent written informed consent was obtained for all participants and The University of 

Western Australia’s Human Ethics Committee (RA/4/1/1394) granted ethics approval. 

9 . 3 . 2  M E A S U R E S  

S o c i o - d e m o g r a p h i c  c h a r a c t e r i s t i c s  

Each child’s sex, age and grade were collected in the self-report questionnaire, and highest level 

of maternal education was collected in the parent questionnaire. 
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W e i g h t  s t a t u s  

Children’s height and weight were measured with calibrated digital scales and portable 

stadiometers (children were dressed in light clothing and no shoes). Body Mass Index (BMI, 

kg/m2) was computed and collapsed into age- and gender-specific categories (i.e., acceptable 

weight, overweight, and obese) based on internationally recognized cut-points.41  

T r a n s p o r t a t i o n  t o  a n d  f r o m  s c h o o l  

A modified version of a travel diary previously validated in children aged 9-11 years224 was used. 

During the physical activity monitoring period, each morning children recorded their mode of 

transport home from school the day before and to school that day (i.e., car, bus, walk, cycle, 

other) for one school week. Trips were summed by travel mode and each were dichotomized to 

indicate whether that mode of travel was used for ≥ half of school trips versus < half of school 

trips.  

C o m m u t e  d i s t a n c e  t o  s c h o o l  

Using the pedestrian network (i.e., formal street network plus informal networks such as 

laneways, walkways, pedestrian access ways at the end of cul-de-sacs and paths through parks), 

the shortest distance (in meters) was calculated from each child’s home address (parent reported) 

to the ‘access point’ of the school boundary (i.e., school polygon) using Geographical Information 

Systems technology. The literature indicates that one-way distances of 800m and 1.6km are 

considered to be ‘walkable’ for children aged 10-12 years,12,208,231 thus three cut points of ≤800m, 

801-1.6km and >1.6km were used. 

P e d o m e t e r - a s s e s s e d  p h y s i c a l  a c t i v i t y  

Accusplit AH120 pedometers (Accusplit, Inc., Livermore, CA, USA) were used to record 

children’s step counts.335 Children wore the pedometer level with their hip bone in line with the 

midpoint of the right knee for seven consecutive days, including weekdays and weekend days, 

except during water activities and while sleeping (distribution and collection days were excluded 

from analyses). Each morning children recorded their school travel mode and whether they had 

worn the pedometer the previous day according to protocol. Mean weekday steps, mean weekly 

steps and the proportion achieving the 12,000 (boys) and 15,000 (girls) steps/day recommended 

to reduce the likelihood of overweight and obesity3 were estimated.  



 

 

A c t i v e  l e i s u r e  i n d e x  

The child survey captured self-reported participation in the following seven leisure activities in 

the previous week: playing in a park, playground, or playing field; playing team sport; attending a 

club or youth group; going for a walk in the neighbourhood; playing in the street; playing in the 

yard; and taking the dog for a walk. An active leisure index was estimated by summing the 

different activities participated in (i.e., a count of 0-7). 

S e d e n t a r y  b e h a v i o u r  

Parents estimated the minutes/day their child spent: 1) using a computer or internet for pleasure; 

2) watching television/videos; and 3) playing passive or active electronic games. Minutes/day of 

these three screen time activities were summed. 

H e a l t h y  d i e t  i n d e x  

The healthy diet index was adapted from five short questions used to assess food habits in 

Australian children.338,339 Children were asked to report how often in a usual week, Monday to 

Sunday, they ate or drank the following: breakfast (response options: never, 1-2 days, 3-5 days, 

6-7 days), pieces of fruit (response options: I don’t know, I don’t eat fruit, 1 piece or less, 2-3 

pieces, 4 or more), pizza, burgers from fast food chains and soft drinks (response options: never, 

1-3 times/month, 1-2 times/week, 3-6 times/week, everyday. Each item was scored 1 if the 

child’s intake met the Australian Guide to Healthy Eating and the Australian Dietary Guidelines 

for children340,341 and -1 if it did not (pizza, burgers and soft drink were treated as ‘extras’). 

Scores were summed and ranged from -5 [unhealthy diet] to 5 [healthy diet].  

M o d e  s h i f t i n g   

A 1.6km cut-off was used as a walkable one-way distance for conversion of motorized school trips 

into potential walking steps (called ‘steps in reserve’). The number of ‘walking steps per school 

trip’ was estimated to be equal to the distance (in metres) from the child’s home to the school 

divided by the child’s step length. Step length was estimated to correspond to 43% of a 10-12 

year old’s standing height.342 To calculate each child’s ‘steps in reserve’, the number of car trips 

each child took to or from school (obtained from the one-week travel diary) was multiplied by the 

number of ‘walking steps per school trip’. To calculate each child’s ‘average weekday pedometer 

steps if mode shifted’ (i.e. if all car trips shifted to walking trips), ‘steps in reserve’ were added to 

total weekday pedometer steps. The proportion of children meeting the recommended daily steps 

for BMI132 was calculated before and after ‘mode shifting’ (i.e., before and after including each 



 

162 
 

child’s ‘steps in reserve’ in average weekday pedometer step scores) for children who frequently 

travelled to and from school by car and lived within 1.6km of the school (n=177). 

9 . 3 . 3  S T A T I S T I C A L  A N A L Y S I S  

Of the 1291 children that participated in the TREK pedometer study, 717 cases were eligible for 

inclusion in the current study. Children who had <3 weekdays of valid pedometer data (n=299), 

did not consent to having their height and weight measured (n=167) or who cycled >50% of 

school trips (n=108) were excluded from analyses (pedometers perform poorly at quantifying 

activities that involve minimal vertical displacement84). Trips to school by bus (<1%) or ‘other’ 

(i.e., scooter, rollerblades, skateboard) (<1%) were treated as car trips and cycle trips, 

respectively Data were analyzed using SPSS v19 and STATA IC 11 and all results were stratified 

by gender. Chi-square analyses were used to examine differences in categorical variables, and 

independent sample t-tests were used to assess differences in continuous variables. Three 

Generalized Least Square Linear Regression models were used to estimate the association 

between BMI (dependent variable) and driving versus walking to and from school and were 

stratified by distance to school.  

9 . 4  R E S U L T S  

Table 9.1 displays sample descriptive information. 

After adjusting for school clustering, walkability and school SES, socio-demographic 

characteristics, pedometer measured weekly steps, active leisure index, sedentary behaviour and 

diet (Model 3, Table 9.2), girls (but not boys) whose school commute was >1.6km and who 

were driven to and from school had, on average, a BMI 1.93 units higher (95% CI 0.59,3.26, 

p=0.007) than girls who walked.  

For children who lived within <1.6km of school, replacing motorized school trips with walking 

trips  would generate (on average) an additional 11,011 steps across weekdays, doubling the 

proportion of both boys and girls achieving the recommended daily pedometer steps required to 

reduce the likelihood of overweight/obesity (Table 9.3).  

  



 

 

Table 9.1 Sample descriptive information  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

 

a
12,000 steps/day for girls and 15,000 steps/day for boys

3
 

b
 based on internationally recognized BMI cut-points

41
 

#p<0.1; *p≤0.05; ***p<0.001 

 

 

All children 

(n=717) 
Boys (n=331) Girls (n=386) 

Mean age (SD) 11.0 (0.80) 11.0 (0.80) 11.0 (0.81) 

Highest maternal education (%)    

 Less than Secondary 24.1 21.9 26.0 

 Secondary/Diploma 56.6 58.9 54.7 

 University 19.3 19.2 19.3 

Distance to school    

Mean distance (metres) (SD) 1446.3 (1604) 1535.8 (1710.0) 1371.2 (1507.4) 

 0 to 800m (%) 45.5 42.3 48.1 

 801m to 1600m (%) 23.0 22.4 23.4 

 1600m+ (%) 31.6 35.3 28.5 

School travel mode    

  Driven to and from school ≥ 3 

days 
54.3 52.9 55.4 

Physical Activity    

 Mean weekday steps (SD) 12655 (3545) 13557 (3889) 11881 (3018)*** 

 Mean weekly steps (SD) 11786 (3249) 12656 (3569) 11041 (2740)*** 

 Proportion achieving  

recommended    

 weekday step counts
a 

(%) 

42.5 34.4 49.5*** 

 Mean active leisure index (SD) 3.6 (1.6) 3.71 (1.61) 3.55 (1.63) 

Sedentary behaviour    

 Mean screen-based activity time 

(SD) 
201.1 (139.1) 220.1 (144.64) 184.65 (132.12) 

Diet    

 Mean healthy diet index (SD) 0.73 (1.69) 0.65 (1.69) 0.80 (1.69) 

Weight status    

Mean BMI  18.74 (2.75) 18.65 (2.73) 

Overweight or obese
b
 (%) 22.7 23.6 22.0 
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Table 9.2 Linear regression results of the association between being driven to and from schoola and BMI, stratified by distance to school  

 

*p≤.05; **p≤.01; *** p≤.001
 

a
Defined as being driven more than half of all school trips to and from school per week 

b
Defined as the shortest distance (in meters) from each child’s home to the ‘access point’ of the school boundary (i.e., school polygon) as measured by a Geographical 

Information System.  

Model 1: adjusted for school clustering, school walkability and school SES  

Model 2: further adjusted for socio-demographic factors (i.e., sex, age, maternal education) 

Model 3: further adjusted for active leisure index, weekly steps, sedentary behaviour and diet  

 

 

 

 

 

  Distance to school
b
  

 <800m  800-1600m >1600m 

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

Boys          

Driven  

(ref: walk) 

-0.42 

(-1.37, 0.54) 

-0.42 

(-1.29, 0.44) 

-0.60  

(-1.62, 0.42) 

-0.60 

(-2.28, 1.08) 

-0.45  

(-2.16, 1.27) 

0.00  

(-1.95, 1.95) 

-1.89 

(-3.83, 0.04) 

-1.80  

(-3.72, 0.12) 

-1.28  

(-3.20, 0.64) 

 

Girls          

Driven  

(ref: walk) 

-0.56 

(-1.21, 0.85) 

-0.36  

(-0.99, 0.27) 

-0.27  

(-1.09, 0.55) 

0.32 

(-1.52, 0.89)  

-0.31  

(-1.68, 1.05) 

-0.31  

(-1.62, 1.01) 

1.57 

(0.22, 2.93)* 

2.00  

(0.69, 3.30)** 

 

1.93  

(0.59, 3.26)** 

 



 

 

Table 9.3 Effect of mode shifting from car travel to walking to and from school on achieving recommended daily pedometer steps
a 

 

 

  Distance to school 

 
<800m 800m-1.6km ≤1.6km 

 All children (n= 177)    

Mean weekly ‘steps in reserve’(SD)
b
 6382 (2489) 15191 (4530) 11011 (5754) 

Weekday steps > recommended
a
 (%) 34.5 29.0 31.6 

Weekday steps > recommended
a
 if mode shifted (%)

c
 50.0 75.3 63.3 

Boys (n=68)    

Mean weekly ‘steps in reserve’(SD)
b
 6417 (2756) 14961 (3856) 11317 (5452) 

Weekday steps > recommended
a
 (%) 31.0 20.5 25.0 

Weekday steps > recommended
a
 if mode shifted (%)

c
 34.5 64.1 51.5 

Girls (n=109)    

Mean weekly ‘steps in reserve’(SD)
b
 6364 (2362) 15358 (4990) 10819 (5951) 

Weekday steps > recommended
a
 (%) 36.4 35.2 35.8 

Weekday steps > recommended
a
 if mode shifted (%)

c
 58.2 83.3 71.6 

Note: This sample (n=177) only includes children who travelled to and from school by car for more than half of all trips to school (as obtained from the one-week travel diary) 

and lives within a 1.6km distance to school. 

a
12,000 steps/day for girls and 15,000 steps/day for boys

3
 

b
’Steps in reserve’ represent the potential number of additional weekly walking steps if each child’s motorized school trips were converted into walk trips(calculated by 

multiplying the number of motorized school trips logged in each child’s one-week travel diary by the number of walking steps to school (distance from school to home in 

meters * step length (i.e., 0.43* child’s height)). 

c
Average weekday steps included each child’s ‘steps in reserve’  
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9 . 5  D I S C U S S I O N  

After controlling for potential confounders, there was no association between travel mode to 

school and BMI in boys. However, girls living within 1.6km who were driven had a higher BMI 

than girls who walked. This suggests that, among girls, there may be a threshold distance (i.e., 

>1.6km one-way) where the walk to school elicits sufficient physical activity to attenuate BMI. 

However, it is not clear why this relationship did not exist in boys. It may be that the school 

commute makes a smaller contribution to overall physical activity and to adiposity among boys 

because they accumulate greater amounts of physical activity over the course of the day than do 

girls.343 An alternative explanation could be the pace of the school commute. Boys aged 8-11 

years, for instance, have been shown to walk slightly slower than girls on school journeys.303 It is 

possible that lighter intensity walking may have less of an effect on obesity levels.344  

To our knowledge only two other studies have examined the effect of school travel mode on BMI 

in children whilst taking into account distance to school and the results are equivocal. Heelan et 

al.224 found a negative association between an active commuting index and lower BMI over a 6 

month period in 9-11 year olds, suggesting that the more physical activity accumulated from 

active commuting, the greater the BMI. The authors reported that the negative association was 

likely driven by the weight gain of the overweight subsample. In contrast, Landsberg et al.250 

found decreasing BMI and fat mass with increasing distance between home and school among 

actively commuting adolescents (aged 14 years). The current study found being driven to school 

and higher BMI were positively associated but only amongst girls living the furthest distances from 

school. Further research incorporating longitudinal designs that consider distance to school are 

needed to better understand the relationship between school travel mode and BMI. 

It has previously been suggested that frequent walking (or cycling), regardless of intensity, 

expends energy and is therefore important in the prevention of overweight and obesity.238 This 

study showed that mode shifting in children who lived within a walkable distance to school 

doubled the proportion of children in our sample achieving step count guidelines on weekdays. 

Given that a large proportion of children fail to reach the 12,000 (for girls) and 15,000 (for boys) 

steps/day recommended to avoid overweight and obesity,3,212 switching from being driven to 

walking to and from school has the potential to significantly influence children’s health.    

Choice of school travel mode is likely influenced by a host of individual, family, social and 

environmental factors.345,346 Thus, promoting active school travel must combine a number of 



 

 

strategies to remove barriers and increase support, not least of which is creating safe and 

supportive walkable neighbourhoods. Modifying environments to facilitate active transport (i.e., 

footpaths, pedestrian crossings, reducing traffic volume and speed) and urban planning strategies 

that ensure school catchment areas are proximate to schools, reduce traffic exposure and improve 

street connectivity233 will help to allay parent and child safety concerns and help encourage 

alternatives to car transport to and from school, particularly in a context of an epidemic of 

childhood obesity and physical inactivity. 

This study appears to be the first to investigate the potential effect of replacing motorized trips to 

school with walk trips on the proportion of children achieving the recommended daily steps to 

avoid overweight and obesity. It is also one of the few studies to examine the association between 

school travel mode and BMI in 10-12 year old boys and girls whilst taking into account an 

objective measure of distance to school and other confounding health behaviour variables (i.e., 

diet, overall physical activity and sedentary behaviour). However, the study’s cross-sectional 

design limits causality and the estimation of step counts for school journeys was based on distance 

rather than actual step counts. Analyses were limited to children who consented to have their 

height and weight measured and had valid pedometer data and this may have resulted in a sample 

bias. Although there were no significant demographic differences between those included and 

those excluded (all p>0.05), it is possible that BMI may have been higher among those not 

included in this analysis. Further, the sample may have been too small to detect significant 

associations with BMI when stratified by both sex and commute distance.  

In conclusion, for children living within ‘walkable’ distances to school, simply replacing car trips 

to school with walking is unlikely to provide sufficient amounts of physical activity to attenuate 

BMI. However, the results of this study suggest that mode shifting would double the proportion 

of children meeting BMI-referenced pedometer step recommendations.3 Thus, strategies designed 

to encourage healthy weight could include promoting walking to school alongside other 

nutritional and physical activity strategies. 
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“We live in a relatively new housing development. It really annoys me when 
developers set up these estates with no infrastructure in place. The schools, shops, 
libraries, banks etc are all too far to walk. I would love for my children to walk or 
ride to school/shops but it is too far or there are no walkways or paths. Our local 
primary school is only about a 25 minute walk away but there is no footpath 
along the main road. it is very frustrating. I hope this highlights some of these 
problems” 
 
Parent of a Year X child participating in the TREK study 

“The local council just approved the Catholic school across the road from the state 

primary school to double it’s school population! The vehicle numbers are a problem 

now!!! With the Catholic school doubling it’s numbers a lot of the students are 

driven to school from other areas and this brings increased traffic to our local 

community. Very anti-pedestrian friendly!” 

Parent participating in the TREK study 

“I trust my son to ride to school but given the large volume of car traffic around 
the school I worry about him being hit by a car. Schools should be designed so 
that all car traffic is directed to one place and children walking or riding enter 
the school at a separate and safer location.” 
 
Parent participating in the TREK study 

“I think the 40km school zone should be extended to local roads within one 

kilometre of the schools as this may encourage more parents to allow their 

children to walk (safely). More advertising is needed especially on TV in regard 

to the availability of safety houses for children.” 

Parent participating in the TREK study 

 
Pictures by two TREK participant’s in response to how they would most like to travel to school 



 

 

D

 

1 0 . 1  I N T R O D U C T I O N

This thesis sought to examine whether school transport mode was associated with physical activity 

levels (Chapter 8) and weight status 

It also sought to provide insight into the relative influence of environmental, social, and 

factors associated with walking 

inform initiatives to promote an active form of sc

research methods in this area. To assist other researchers in planning, budgeting and 

implementing school-based research this thesis synthesised methodological considerations to 

maximise response rates, data q

collection phases (Chapter 4). Finally, this thesis evaluated the accuracy of a pedometer with a 

built-in memory capabilit

potentially improving data accuracy and completeness

to augment the preceding discussions by summarising the key study findings, discussing the 

findings in relation to the literature to date, presenting a revised

study’s limitations and strengths, considering implications for policy and practice and proposing 

recommendations for future research. 

1 0 . 2  O V E R V I E W  O F  K E Y  F I N D I

The key findings from this study are summarised below:

 

Methodological considerations for conducting research within a school setting

• The following five strategies appeared important to increase response rates, data quality 

and quantity when conducting research in a primary school setting: 1) building positive 

 

 

D I S C U S S I O N  &  C O N C L U S I O N

 

N T R O D U C T I O N  

This thesis sought to examine whether school transport mode was associated with physical activity 

and weight status (Chapter 9) in 10-12 year old primary school aged childr

It also sought to provide insight into the relative influence of environmental, social, and 

tors associated with walking (Chapter 6) and cycling (Chapter 7) to and from school in order 

nitiatives to promote an active form of school travel. Furthermore, it sought to advance 

research methods in this area. To assist other researchers in planning, budgeting and 

based research this thesis synthesised methodological considerations to 

maximise response rates, data quality and quantity during participant recruitment and data 

collection phases (Chapter 4). Finally, this thesis evaluated the accuracy of a pedometer with a 

in memory capability that eliminates the need for children to manually log step counts daily,

potentially improving data accuracy and completeness (Chapter 5). This Discussion chapter seeks 

to augment the preceding discussions by summarising the key study findings, discussing the 

findings in relation to the literature to date, presenting a revised theoretical model, discussing the 

study’s limitations and strengths, considering implications for policy and practice and proposing 

recommendations for future research.  

V E R V I E W  O F  K E Y  F I N D I N G S  

The key findings from this study are summarised below: 

odological considerations for conducting research within a school setting

The following five strategies appeared important to increase response rates, data quality 

and quantity when conducting research in a primary school setting: 1) building positive 
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C H A P T E R  1 0  

O N C L U S I O N  

This thesis sought to examine whether school transport mode was associated with physical activity 

primary school aged children. 

It also sought to provide insight into the relative influence of environmental, social, and individual 

to and from school in order to 

Furthermore, it sought to advance 

research methods in this area. To assist other researchers in planning, budgeting and 

based research this thesis synthesised methodological considerations to 

uality and quantity during participant recruitment and data 

collection phases (Chapter 4). Finally, this thesis evaluated the accuracy of a pedometer with a 

the need for children to manually log step counts daily, 

(Chapter 5). This Discussion chapter seeks 

to augment the preceding discussions by summarising the key study findings, discussing the 

theoretical model, discussing the 

study’s limitations and strengths, considering implications for policy and practice and proposing 

odological considerations for conducting research within a school setting 

The following five strategies appeared important to increase response rates, data quality 

and quantity when conducting research in a primary school setting: 1) building positive 
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relationships with key school personnel; 2) child-centred approaches to survey 

development; 3) comprehensive classroom management techniques to standardise and 

optimise group sessions; 4) extensive follow-up procedures for collecting survey items; 

and 5) a specially designed data management/monitoring system. 

 

Measurement of children’s physical activity using a pedometer with built in 

memory capability 

• Pedometers with built-in memories may be beneficial for studies involving children 

because they allow step data to be stored for multiple days thereby reducing the potential 

error and bias associated with children logging their step counts daily. 

• The accuracy of the Accusplit AH120 pedometer (built-in memory) was found to be 

similar to the widely used Yamax SW-700 pedometer, however, both pedometers 

undercounted steps, particularly at slower walk speeds.  

• When using pedometers to assess physical activity in children, the practical significance of 

this measurement error is an important consideration. Caution should be exercised when 

using pedometer-based cut points with data collected by different brands of step-counting 

activity monitors (such as accelerometers) that may not share this consistent under-

recording of steps at slow and moderate walk speeds. Further research is required in this 

regard. 

 

Correlates of active school transport (AST) 

• Having a supportive physical environment (e.g., living close to the school, attending a 

school located in a neighbourhood characterised by low traffic and high pedestrian 

connectivity), parents perceiving the neighbourhood to be safe, parents and children 

perceiving AST as convenient, parents and children being confident in the child’s ability 

to use AST independently, children having a preference to use AST, and not having 

scheduling commitments preventing AST were positively associated with both walking 

and cycling to and from school.  

• The association between parental perception of neighbourhood safety and cycling to or 

from school was partially mediated by parent’s confidence in their child’s ability to cycle 

to school without an adult. 

• Some gender differences were observed. Boys were more likely than girls to prefer to 

cycle to school, while girls were more likely to prefer to walk. 

• For boys, urban features such as distance, traffic exposure and pedestrian connectivity 
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were associated with AST. However in girls, parental perceptions of the environment 

appeared more important. 

• For boys, not having too much to carry and perceiving that cycling was ‘cool’ were 

associated with cycling (but not walking) to and from school. For girls, proximity to 

school and school encouragement were associated with walking (but not cycling) to and 

from school. 

 

School travel mode, physical activity levels and weight status 

• Most children travelled to and from school (≥6 trips/week) by car (girls 64%, boys 

57%), followed by walking (girls 29%, boys 26%) and cycling (girls 7%, boys 17%). 

• Children travelling to and from school by car had lower weekday physical activity levels 

than children who walk (girls -1393 steps/day, boys -1569 steps/day, respectively).  

• Weekend step counts, sedentary behaviour and participation in active leisure pursuits 

outside of school did not differ between children who were driven versus walked to 

school, providing tentative evidence that the drive to school leads to less weekday 

physical activity rather than less active children simply choosing passive modes. 

• ‘Walkable’ school distances for 10-12 year olds (i.e., <1.6km one-way) were not found 

to be of sufficient duration to significantly impact children’s weight status per se. 

• Nevertheless, if children living within a ‘walkable’ distance (i.e., <1.6km) who travelled 

by car shifted to an active transport mode, the proportion of children achieving step 

count guidelines (to reduce the likelihood of overweight and obesity) would double. This 

suggests a major potential public health impact by shifting from a passive to an active 

mode. 

1 0 . 3  D I S C U S S I O N  O F  M A I N  F I N D I N G S  

1 0 . 3 . 1  C O N D U C T I N G  R E S E A R C H  W I T H I N  A  P R I M A R Y  S C H O O L  

S E T T I N G  

Schools are an ideal setting in which to involve children in research. However, with the exception 

of strategies for increasing parental consent rates286-290,347 and the use of incentives,291-293 very few 

papers focus on methodological techniques for enhancing data collection efficiencies and return 

rates in this setting. Increasing response rates is critical. In recent years there appears to be some 
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evidence that response rates have been declining which threatens the generalisability of school-

based research.6 This thesis therefore aimed to collect and share strategic field notes that increased 

response rates, data quality and quantity during the TREK project’s recruitment and data 

collection phase. The following five strategies appeared important: 1) building positive 

relationships with key school personnel; 2) child-centred approaches to survey development; 3) 

comprehensive classroom management techniques to standardise and optimise group sessions; 4) 

extensive follow-up procedures for collecting survey items; and 5) a specially designed data 

management/monitoring system. This information will assist in the planning, budgeting and 

implementation of future school-based research. 

1 0 . 3 . 2  M E A S U R E M E N T  O F  C H I L D R E N ’ S  P H Y S I C A L  A C T I V I T Y  U S I N G  

P E D O M E T E R S  

This thesis has validated the accuracy of a pedometer model that incorporates an internal clock 

and multiday memory function (Accusplit AH120M9). This pedometer was considered superior 

to conventional pedometers because it has an in-built memory function allowing step counts on 

weekdays and weekends to be analysed separately and negating the need for either researcher or 

child to manually record step counts daily and to reset the pedometer. Yamax has since brought 

out a similar model, the CW-700, which has an in-built memory function. However, at the time 

this validation study was performed (i.e. 2008) this pedometer was not available, and examining 

the validity of the Accusplit pedometer for the TREK study was therefore critical and an original 

contribution to the literature. 

 

The accuracy of the Accusplit pedometer was found to be similar to the widely used Yamax SW-

700 pedometer model, however, both pedometers were found to undercount steps, particularly 

at slower walk speeds.  This is consistent with previous findings in the pedometer literature which 

suggest that pedometer accuracy is lowest at slow speeds in children, adults and older adults.90,92,96 

The relative importance of reduced pedometer accuracy during slow walking in studies of free-

living activity will depend upon the rationale for use (i.e. health promotion tool or research 

measurement device) as, in effect, the pedometer automatically adjusts for intensity by 

undercounting slow steps.  

 

Using the criterion set by Bassett and Colleagues,92 (i.e., that 10% is a suitable error rate within a 

field setting) the Accusplit and Yamax pedometers only showed acceptable accuracy for recording 

step counts in children at fast walking speeds (i.e. ≥90m/min). Thus, when using pedometers to 
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assess physical activity in children, the practical significance of this measurement error is an 

important consideration. In terms of physical activity guidelines for children (6-12 years), it has 

been recommended that the number of steps required to avoid overweight or obesity is 12,000 

steps/day for girls and 15,000 steps/day for boys.3,89 These recommendations are based on 

physical activity data derived from pedometers. Thus, caution should be exercised when using 

these pedometer-based cut points with data collected using different brands of step-counting 

activity monitors, which may not share this consistent under-recording of steps at slow and 

moderate walk speeds. For example, Mitre and colleagues96 found an accelerometer-based step-

counter to be more accurate than both the Omron HJ-105 and Yamax Digi-Walker SW-200 

pedometers. Consistency among measuring devices is essential to prevent misclassification and to 

ensure results are meaningful and can be comparable with other studies.  

1 0 . 3 . 3  L E V E L S  O F  A C T I V E  S C H O O L  T R A N S P O R T  

This study found that most children travelled to and from school (≥6 trips/week) by car (girls 

64%, boys 57%) followed by walking (girls 29%, boys 26%) and cycling (girls 7%, boys 17%). 

Therefore, less than one half of children in this sample regularly used an active form of school 

transport. This is consistent with AST estimates from studies in other Australian cities5 and in 

Perth.2 However, the proportion of children regularly cycling to school was slightly higher in this 

sample compared with UK and US national estimates.160,161 This study also found that boys were 

more likely to use AST than girls (43% versus 36%, respectively). Indeed, previous studies in 

Australia,13,14,207 and internationally15,26,173,199,259,266,325 have also noted that boys are more likely 

than girls to actively commute to school, with one study showing boys were almost twice as likely 

as girls to walk or bicycle to school.14 It has been suggested that higher rates of AST among boys 

may reflect social norms and tendencies for parents to be more protective of girls than boys and 

hence place greater restrictions on girls’ independent mobility.235  

 

Whilst less than one half of children walked or cycled to and from school, this study found 90% of 

children reported that, if they had the choice, they would prefer to travel to school by active 

means. Thus, there appears to be an important un-met desire for children to use AST, with the 

majority of boys preferring to cycle to school and the majority of girls preferring to walk. 

Overall, the results suggest there is significant opportunity to increase the proportion of children 

using AST to and from school.  
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1 0 . 3 . 4  F A C T O R S  A S S O C I A T E D  W I T H  C H I L D R E N ’ S  A C T I V E  S C H O O L  

T R A N S P O R T  

An ecological framework was used to examine the relative and cumulative influence of individual, 

social and perceived and objectively measured environmental factors for children’s walking and 

cycling to and from school for boys and girls. Despite the considerable amount of emerging 

research on the correlates of school travel, only a handful of studies have concurrently examined 

multiple (i.e., individual, social and environmental factors) influences of children’s AST,8-12 only 

one study reported results separately for walkers and cyclists324 and no study has stratified results 

by gender. Examining gender differences in AST correlates is important because girls are less 

likely than boys to use active forms of transport and thus the factors affecting their decision to 

walk or cycle to school may differ.15,26,173,199,325 Moreover, existing studies have largely relied on 

self or proxy report measures of the environment. A major strength of this study is that it 

included both self report (e.g., perceptions of traffic around the school and the neighbourhood) as 

well as objective (e.g., road traffic volume of roads within 2 kilometres of the school) measures of 

the built environment to examine their association with AST.  

E n v i r o n m e n t a l  c o r r e l a t e s  o f  A S T  

Consistent with other studies investigating supportive built environments for AST,12,16,201,205,222-

224,279 this study found that proximity to school and attending a school in a neighbourhood 

characterised by low traffic and high pedestrian connectivity were associated with increased odds 

of both walking and cycling to school. The perceived environment was also important. Parent or 

child perceptions of the presence of a busy road to cross reduced the odds of walking and cycling 

to and from school in both boys and girls, while boys whose parents perceived the neighbourhood 

to be safe had higher odds of walking to and from school. These findings highlight the need to 

consider traffic exposure and street connectivity when siting schools.233 

Important gender differences were identified. For boys, urban features such as distance, traffic 

exposure and pedestrian connectivity were associated with AST. However in girls, parental 

perceptions of the environment appeared more important. This finding suggests that even if the 

physical environment is supportive, parents of girls may still be reluctant to allow their daughter 

to use AST. Parental decision-making itself, however, may be mediated by other intervening 

variables. For example, McMillan221 suggests that elements of urban form may influence 

psychosocial factors (perceptions of safety and/or traffic), which in turn may influence parental 

decision-making about how their child travels to school. Indeed, this study found that urban 
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features were associated with whether parents perceived the neighbourhood to be safe enough to 

allow their son or daughter to cycle to school without an adult and how confident parents were in 

their child’s ability to cycle safely to school without an adult. For example, if the school 

neighbourhood was characterized by low traffic and high connectivity, the odds of parents 

perceiving the neighbourhood as safe and having confidence in their child’s ability to cycle were 

higher. Furthermore, for every kilometre the child lived from the school, the odds that parents 

perceived the neighbourhood to be safe decreased. 

 

S o c i a l  a n d  i n d i v i d u a l  c o r r e l a t e s  o f  A S T  

Several social and individual level correlates were common amongst both walkers and cyclists and 

boys and girls:  

Preference of travel mode: This study found that if the child’s preferred school travel mode 

was by active means and their parent was aware of this preference, this was strongly associated 

with children’s active travel behaviour. This appears to be one of the first studies to examine this 

relationship and suggests that having a dialogue between the parent and child regarding the 

journey to school and mode choice is important. Indeed Valentine348 suggests that parents and 

children often hold conflicting views regarding children’s abilities to be safe in public places when 

unaccompanied by an adult. As a result, Valentine348 argues that this may prompt regular re-

negotiation of parental rules governing their children’s independent mobility according to age, 

maturity and demonstrated ability to avoid danger in public. It seems that older children have the 

ability to renegotiate their travel modes with their parents and therefore such discussion between 

parents and children should be encouraged. 

Convenience of driving: The odds of AST were higher in children who perceived that walking 

to school is more convenient for them than being driven and lower in children whose parents 

perceived that it is more convenient to drive. These findings are consistent with previous 

research. A systematic review on attitudes to children walking and cycling found that children are 

more likely to perceive walking and cycling as convenient modes of transport than their parents318 

and, by contrast, parents are more likely to perceive car travel as more convenient than walking 

or cycling.318 A major factor influencing parental perceptions that it is more convenient to drive is 

likely to be related to time constraints. For example, in many families both parents are in paid 

employment which means less time to walk or cycle with their children to and from school.349 

There is a perception that it is quicker and easier to drop their children to school in the car on the 

way to paid employment.349 However, this may not be the case due to the large amount of 
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congestion around schools. Furthermore, women tend to do more ‘child-serving’ travel than 

men, juggle paid work, domestic responsibilities and ferrying their children from one activity to 

another.350 As a result, time is scarce as they attend to a myriad of pursuits and co-ordinate family 

member schedules. Indeed, if scheduling commitments were present before or after school, the 

current study found the odds of girls walking to and from school significantly decreased. With up 

to 61% of trips to and from primary school made by car being linked trips (i.e., other activities 

were performed after dropping-off/picking-up children at school),319 this suggests that the choice 

of school transport mode is not simply determined by the journey to school, but rather by a range 

of activities performed before or after the school run. Thus, private cars are becoming the 

solution to fulfil these demands for time-poor households.  

 

Confidence in child’s ability to travel independently to school: This study found that 

the more confident children and parents were in the child’s ability to walk or cycle to school 

safely without an adult, the more likely they were to use AST. Being confident in a child’s ability 

to use AST independently may largely depend upon the child’s level of competency in relation to 

negotiating traffic and crossing roads. Thus, in addition to modifying the environment to make it 

safer, skill development may also be an important strategy to help alleviate parental and child 

concerns about safety and increase AST. In terms of individual education programs targeted at 

children, Oxley351 highlights that there is some evidence to suggest there is a dissonance between 

theory and practice around road education. On the one hand, children may receive the theory on 

road education but unless it is put into practice it is unlikely to improve safety and behaviour. 

Oxley351 suggests that developing an awareness of traffic and learning age-appropriate 

fundamental road safety practices should be undertaken under adult supervision. Once children 

are familiar with, and have had practice negotiating their neighbourhoods under supervision, they 

should then be allowed to travel independently.  

In addition, parents must be educated about the actual safety dangers of children walking and 

cycling to school and the consequences of driving their children to school. Karsten highlights the 

concerns over a ‘backseat generation’ or ‘cotton-wool kids’ who are not allowed to walk or cycle 

to school or play outside and consequently have little ability to assess risk or to even know their 

neighbourhood.352 It has been suggested that as a society we need to embrace a philosophy of a 

resilient child by valuing our children’s ability to recover from adverse outcomes such as accidents 

and injuries.353 Whilst it is possible that walking to and from school, even for short distances, may 

increase the risk of injury as a result of children being exposed to traffic, the absolute levels of risk 

are relatively low. For example, an Australian child is nearly twice as likely to be killed as a car 
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passenger than as a pedestrian, and more than four times as likely to be killed as a car passenger 

than as a cyclist.273 Nevertheless, promoting active travel must be combined with risk reduction 

strategies, not least of which is creating safe and supportive walkable neighbourhoods.  

1 0 . 3 . 5  S I M I L A R I T I E S  A N D  D I F F E R E N C E S  I N  T H E  C O R R E L A T E S  O F  

W A L K I N G  V E R S U S  C Y C L I N G  T O  S C H O O L  

This study found many similarities between the correlates of walking and cycling to and from 

school. Having a supportive physical environment (e.g., living close to the school, attending a 

school in a neighbourhood characterised by low traffic and high pedestrian connectivity and 

perceiving the neighbourhood to be safe), perceiving AST to be convenient, being confident at 

using AST, having a preference for AST and not having scheduling commitments preventing AST 

were positively associated with both walking and cycling to and from school. Some differences, 

however, existed. For example, for boys, not having too much to carry and perceiving that 

cycling was ‘cool’ were important correlates for cycling but not walking to and from school. For 

girls, proximity to school and school encouragement were important for walking but not cycling 

to and from school. Studies investigating the correlates of AST rarely present separate results for 

walkers and cyclists (or by gender). Thus, these findings may help inform interventions 

specifically targeting walking or cycling.   

1 0 . 3 . 6  F A C T O R S  N O T  A S S O C I A T E D  W I T H  C H I L D R E N ’ S  A C T I V E  

S C H O O L  T R A N S P O R T  

S t r a n g e r  d a n g e r   

It is noteworthy that in this study, parental fear of their child’s personal safety (i.e., bullying, 

strangers, and personal injury) was not associated with either boys or girls AST in multivariate 

analyses. Indeed, two other Australian studies by Timperio et al.208 and Villanueva et al.181 found 

no association between stranger concerns and AST or independent mobility in general, with the 

authors suggesting that it was unsurprising given the high prevalence (over 80%) of concerns 

about strangers. Indeed in this study approximately 85% of parents reported being concerned 

about strangers and their children’s safety. Nevertheless, despite personal safety concerns failing 

to discriminate between children using active versus passive school transport, it would be 

premature to dismiss its potential to constrain children’s AST, given the high prevalence of 

concern and that other studies have identified personal safety concerns to be a barrier to 
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AST.235,354,355 Worthy of further exploration are factors that distinguish parents who, despite their 

own fears, still allow their child to walk or cycle to school.182 

 

H a v i n g  a  w a l k i n g  s c h o o l  b u s  o p e r a t i n g  a t  t h e  s c h o o l  

Walking School Buses (WSB) provide social support and safety to facilitate active journeys to 

school189 and may overcome some of the parental concerns about traffic and personal safety. 

Although only a minority of schools in this study had a WSB program, children who regularly 

walked to school appeared significantly more likely to have this program operating at their school. 

However, after adjustment for other factors the presence of a WSB was not found to be a 

significant correlate of AST. 

1 0 . 3 . 7  S C H O O L  T R A V E L  M O D E  A N D  P H Y S I C A L  A C T I V I T Y  L E V E L S  

This study found a negative association between being driven to school and daily pedometer steps 

in boys and girls. After full adjustment, boys and girls who were driven took 1569 and 1393 

fewer steps/day on weekdays, respectively, than their walking counterparts. These findings are 

consistent with previous studies quantifying the association between school-related transport and 

daily pedometer steps.21-23 Overall, these studies identified that children who were driven to 

school did between -1052 and -3500 fewer daily steps than those who walked.  However, these 

studies did not adjust for distance to school and only one examined gender differences but found 

no difference.21 Furthermore, other studies using accelerometers to investigate the association 

between school travel mode and physical activity in 10-12 year old children have also found 

negative associations between passive school travel and physical activity levels,225,240,244,260,356 

especially during the hour preceding and following the school day.245,256 The current study 

confirms earlier findings and provides more robust evidence of the relationship between AST and 

physical activity by adjusting for distance to school. The fact that similar results have been 

described in different cultures and school systems provides good evidence in support of policy 

initiatives to promote walking to school as a means of increasing children’s daily moderate 

physical activity for most days of the week ‘incidentally’, at low cost. Given that children’s 

physical activity guidelines allude to engagement in vigorous as well as moderate physical 

activities, strategies designed to encourage physical activity should include promoting walking to 

school in conjunction with other vigorous physical activity interventions. 

It is possible that the findings of this study (i.e., that children who are regularly driven to school 

undertake fewer pedometer steps than those who walk) were due to naturally less active children 
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choosing to travel to school by passive means. To explore this issue, we examined physical activity 

levels at the weekend, engagement in active out-of-school- leisure activities and sedentary 

behaviour. Consistent with previous studies,22,224,225,236,245,268 there were  no significant associations 

between being driven to/from school and steps/day on weekends or minutes/day of screen time 

in boys or girls. These results suggest that differences in observed steps/day during the school 

week are not explained by natural differences in physical activity level between passive and AST 

children. Whilst longitudinal research is needed, the results provide tentative evidence that being 

driven to and from school contributes to lower levels of physical activity, rather than less active or 

inactive children being driven. Thus, efforts to decrease the proportion of children who are 

driven to school are likely to result in modest net gains in children’s physical activity.  

1 0 . 3 . 8  S C H O O L  T R A V E L  M O D E  A N D  B O D Y  M A S S  I N D E X  ( B M I )  

This study examined the relationship between school travel mode and weight status by 

considering confounding health behaviour variables (diet, overall physical activity and sedentary 

behaviour) and stratifying results by distance and gender. No association between travel mode to 

school (being driven versus walking) and BMI was observed in boys. However, girls living 1.6 

kilometres or more from the school who were driven had a higher BMI than their walking 

counterparts. This suggests that, among girls, there may be a threshold distance (i.e., >1.6 

kilometres one-way) where the walk to school elicits sufficient physical activity to attenuate BMI. 

It is not clear why this relationship did not exist in boys. It may be that the school commute 

contributes a smaller proportion of overall physical activity and thus adiposity among boys 

because they accumulate greater amounts of physical activity over the course of the day than do 

girls.357 An alternative explanation could be the pace of the school commute. Boys aged 8-11 

years, for instance, have been shown to walk slightly slower than girls on school journeys.303 and 

thus this lighter intensity walking may have less of an effect on obesity levels for boys than girls.344  

To our knowledge only two other studies have examined the effect of school travel mode on BMI 

in children whilst taking into account distance to school and the results are equivocal. Heelan et 

al.224 found a positive association between an active commuting index and BMI in 9-11 year olds. 

In contrast, the current study found being driven to school and BMI were positively associated 

only among girls living the furthest from school, with negative (though not statistically significant) 

trends among boys and other commute distances. Similarly, Landsberg et al.250 found decreasing 

BMI and fat mass with increasing distance between home and school among actively commuting 

adolescents (aged 14 years). Further research incorporating longitudinal designs that consider 
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distance to school are needed to better understand the relationship between school travel mode 

and BMI.  

1 0 . 3 . 9  M O D E  S H I F T I N G  

This study appears to be the first to convert motorised school trips into potential walking steps 

(‘steps in reserve’) and to examine the potential effect on the proportion of children achieving the 

recommended number of daily steps suggested to avoid overweight and obesity. It found that 

‘mode shifting’ (i.e., switching from being driven to walking) in children who lived within a 

‘walkable’ distance to school (i.e., <1.6 kilometres) potentially doubled the proportion of 

children achieving step count guidelines on weekdays. Given that a large proportion of children, 

boys in particular, fail to reach the recommended number of daily steps required to avoid 

overweight and obesity,3,107 switching from being driven to and from school to walking has the 

potential to significantly influence children’s health. In population terms, AST cannot prevent all 

young people from becoming overweight, or provide a stand-alone intervention for weight loss. 

However, as part of a comprehensive strategy, it is likely to contribute to reducing the prevalence 

of overweight and obese children and adolescents.   

1 0 . 3 . 1 0  M O D E L  D E R I V E D  F R O M  R E S E A R C H   

Based on an ecological framework, the original conceptual model in Chapter 1 (Figure 1.1) 

proposed that there were simultaneous and multiple individual, social and environmental factors 

that influence parental and child perceptions which in turn influence the decision to use AST and 

subsequently contribute to overall physical activity levels and weight status. This built on 

McMillan’s theoretical framework by encompassing diverse environmental factors and proposing 

that there was a direct influence on the relationship between the built environment and children’s 

active commuting to school. Similar to Panter et al.’s222 model, the original conceptual model 

proposed that the actual decision on travel mode is likely to be a result of both parental and child 

perceptions (as opposed to only parental perceptions in McMillan’s model) and that increases in 

total physical activity associated with AST would be moderated by distance. Panter et al.’s222 

model accommodated both children and adolescents and active transport behaviours to 

destinations other than the school. However, the current study has specifically focused on active 

transport to and from school in primary school children (10-12 years).  Furthermore, Panter et 

al.’s222 model encompassed four domains of influence (individual, environmental, external factors 

and main moderators). The current study has expanded this to include socio-cultural factors as an 

additional and separate domain, in line with an ecological approach. Finally, the current study 
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expanded the breadth of previous AST model’s by encompassing the hypothesised relationship 

between active school transport and BMI. 

Based on this study’s findings, the original model has been modified (Figure 10.1). Key features 

that were confirmed from the original model included that: 1) environmental (objective and 

perceived), social and individual factors were associated with whether a child used an active mode 

of school transport; 2) urban features were associated with whether parents perceived the 

neighbourhood to be safe enough to allow their son or daughter to cycle to school without an 

adult and how confident parents were in their child’s ability to cycle safely to school without an 

adult. For example, if the school neighbourhood was characterized by low traffic and high 

connectivity, the odds of parents perceiving the neighbourhood as safe and having confidence in 

their child’s ability to cycle were higher. Furthermore, for every kilometre the child lived from 

the school, the odds that parents perceived the neighbourhood to be safe decreased; 3) that the 

decision to walk to and from school contributed to higher physical activity levels. New features 

were added to the model, such as: 1) parent confidence in their child’s ability to use AST 

independently may mediate the relationship between perceived environment factors and AST; 2) 

walking to and from school may contribute to meeting BMI-referenced step recommendations; 3) 

the relationship between AST and BMI is moderated by gender and distance whereby for girls, 

greater distances (i.e., >1.6km) of AST appear to contribute sufficient physical activity to 

attenuate BMI. Furthermore, walking to or from school was not found to be associated with 

reduced sedentary behaviour. Future research should use this revised theoretical model to help 

guide future studies, intervention and longitudinal research. 
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Figure 10.1 Theoretical framework of the factors influencing active school transport (AST) (i.e., walking and cycling to school) and the relationship with  
physical activity and body mass index (BMI) 
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1 0 . 4  S T U D Y  L I M I T A T I O N S  A N D  S T R E N G T H S  

The limitations and strengths of the study were discussed briefly in previous chapters, but are 

comprehensively explored here. These limitations and strengths are categorised under the themes of study 

design, self-report measures, objective environmental measures and pedometer data, operationalisation of 

outcome measures and data analysis. 

1 0 . 4 . 1  O V E R A L L  S T U D Y  D E S I G N  

This study used data from the TREK project, a large cross-sectional study designed to examine the urban 

design features that may hinder or facilitate AST among 10-12 year old children. To achieve this aim, TREK 

recruited 1480 children and 1318 of their parents from 13 high walkable and 12 low walkable government 

primary schools across the Perth metropolitan area. The nature and design of the TREK study has 

implications for the results reported in this thesis. 

G e n e r a l i s a b i l i t y  o f  f i n d i n g s  

This study was limited to one city, Perth, Western Australia. Perth is characterised by a population that is 

widely dispersed in low density residential developments with large block sizes and a network of roads with 

poor connectivity.358 Consequently, these conditions may compromise the generalisability of the results to 

other cities and non-metropolitan areas. Nonetheless, the urban form in Perth is similar to other Australian 

and US cities where urban sprawl increases the dependency on the private motor vehicle and discourages 

more active forms of transport such as walking and cycling.320,321 Overall, implications of the results could be 

relevant for many cities where there is large urban sprawl and high proportion of children being driven to and 

from school.  

 

Importantly, the procedure used to select schools from which participants were recruited (i.e., selecting 

schools from low and high walkable areas and low, medium and high socio-economic strata) maximised the 

spread of different urban form environments and provided an even comparison across socio-economic groups 

within the general population.275 The study sample therefore provides variation in environmental exposures, 

aiding the detection of environmental associations with AST.  

 

Finally, the generalisability of results is further limited to 10-12 year-old children attending metropolitan 

public primary schools. It is likely that the correlates of AST and the effect of AST on physical activity and 

weight status would differ for other age groups (i.e., younger school children or adolescents) and children 

who attend private schools and this should be explored in future research. For example, children attending 
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private schools are more likely to be driven,202 which may reflect the school catchment and distances needed 

to travel rather than socio-economic and other factors per se.219 Furthermore, health or other data related to 

AST was not obtained from schools or participants that did not take part in the TREK study. Thus it is 

possible that the schools and participants included in the TREK study are different to those excluded. 

C r o s s - s e c t i o n a l  d e s i g n  

A major limitation of this study is that data were collected at one point in time. This cross-sectional design 

does not allow causal relationships to be drawn from observed associations. For example, it is not known if 

more supportive physical environments caused children to engage in AST or if parents of children who 

undertook more AST chose to live in more supportive physical environments. Future research should 

incorporate longitudinal designs to overcome this issue. Nevertheless, the potential merits of cross-sectional 

studies should also be recognised. Cross-sectional studies contribute to conceptual clarity and the formulation 

of hypotheses, which in addition to observed associations, may help inform and prioritise potential 

interventions and further research.359 

E c o l o g i c a l  f r a m e w o r k  

A strength of this study was the use of an ecological model to guide the research and provide the basis for the 

study’s conceptual model of the correlates of AST. The use of an ecological framework encouraged a 

comprehensive assessment of the range of factors influencing AST. An ecological framework is increasingly 

being used in research and practice to predict the influences on health behaviour and design of health 

promotion and public health interventions and policy.360-362 The benefit of adjusting for a range of individual, 

social and physical environmental variables is exemplified by the number of significant associations that 

reduced dramatically between the univariate and ecological models. Furthermore, it enabled examination of 

the independent influence of the environment after adjustment for a variety of other factors. Importantly, all 

independent variables were checked for effects of multi-collinearity. The results of this thesis highlight the 

importance of using an ecological approach for understanding school travel behaviour and identifying 

potential strategies aimed at creating more supportive environments for AST.  

R e l i a b i l i t y  a n d  v a l i d i t y  t e s t i n g  o f  s u r v e y  i t e m s  

A strength of this study was the comprehensive reliability and validity assessment of survey items. The TREK 

parent and child questionnaires and travel diary measured participants travel habits as well as potential 

correlates of walking and cycling to and from school. These survey items included established items that were 

both reliable and valid. New items underwent an extensive reliability assessment. Pilot testing occurred in 

three phases; 1) pre-pilot which assessed face validity; 2) pilot test 1 which assessed test-retest reliability and 

involved administering the questionnaires to a sample of 77 students and 46 their parents on two occasions, 
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seven days apart. Questionnaire items with acceptable reliability (i.e., kappa or ICC >0.6) were included in 

the final survey instruments, whereas items <0.6 were modified to enhance their reliability. Other TREK 

survey items (such as the Yamax pedometer, pedometer and travel diary and mapping activity) and 

administration methods were also piloted in pilot test 1. 3) Pilot test 2 involved a second one-week test- 

retest to assess the reliability of modified questionnaire items in a sample of 83 children and 55 of their 

parents.  

D a t a  q u a l i t y  

A key strength of the TREK project is its high quality of data and large sample size. By incorporating a range 

of recruitment methods, the response rate was relatively higher than other children’s AST 

studies.9,12,208,246,294,295 Moreover, return rates achieved for completed survey materials (e.g., questionnaires, 

pedometer, travel diary) surpassed similar studies.9,12,208,246,294,295 As detailed in Chapter 4, strategies used to 

maximise response rates and data completeness included relationship building, child-centred survey 

development, classroom management techniques, extensive follow-up procedures and data management. 

Investment in maximising the data collection effort increased research efficiencies, data quality (e.g., minimal 

missing data) and resulted in a more representative sample.   

1 0 . 4 . 2  S E L F - R E P O R T E D  D A T A  

Environmental perceptions, social-cultural, sedentary behaviour, active leisure pursuits, and demographic 

data analysed as part of this thesis were all self-reported or parent-reported, and are therefore subject to 

measurement error, reporting and recall bias.363,364 Nevertheless, the test-retest reliability results in the 

TREK study were generally of acceptable levels of agreement, suggesting that children and parents were able 

to answer the questions reliably. Furthermore, since it has been reported that children are less likely to give 

accurate self-reports than adults due to developmental differences, especially in recalling details,75 extensive 

instrument pre-pilot, pilot testing and rewording, with attention paid to ease of completion and age-specific 

readability, ensured that children could understand the questions.  

1 0 . 4 . 3  O B J E C T I V E L Y  M E A S U R E D  E N V I R O N M E N T A L  D A T A  

This study was strengthened by the use of objectively measured environmental data (e.g., distance from each 

participant’s home to school and traffic volume and pedestrian connectivity of the streets surrounding the 

school) obtained by Geographic Information Systems (GIS). However, the use of GIS data to objectively 

assess environmental characteristics has its limitations. Distance to school, for example, may have been 

imprecise for several reasons. First, potential ‘access’ points generated around each school boundary may not 

reflect true access points. Second, the shortest route may not be the same as the route taken.12 Third, 



 

 186

digitization of the informal pedestrian network may have missed some cut-throughs and paths through parks. 

Also, when examining the influence on distance to school on the likelihood of walking or cycling to school, 

distance was fitted as a linear term. Had distance been fitted as a quadratic term, a different association may 

have been specified. 

 

The school-specific walkability index (SWI) and its sub-components (road traffic volume and pedestrian 

connectivity) were calculated using a two kilometre buffer around each school. However, not all children 

lived within this distance (15.3% did not) potentially introducing measurement error for children living 

outside of the school neighbourhood boundary. Moreover, the index incorporated network connectivity and 

road traffic volume exposure only. Concerns about traffic is a major barrier to AST12,233 and is therefore an 

important consideration in creating safe, pedestrian-friendly, walkable environments. Other aspects of the 

built environment however, such as residential or intersection density and land-use mix may be important for 

children’s AST.16 Zhu et al.365 for example, incorporated a measure of pedestrian facilities, residential 

density, land-use mix and street connectivity into their neighbourhood walkability index for children. Whilst 

the TREK study developed an index that was child-specific, with a focus on the school and incorporating 

traffic exposure, future studies of AST might consider incorporating both traffic exposure and other urban 

features in walkability indices. Finally, the SWI was not based on cyclability and it is possible that the 

environmental correlates may be stronger if explicit environmental measures of the presence and quality of 

cycling infrastructure were measured. 

 

The combination of objectively measured (e.g., distance, walkability characterised by traffic and network 

connectivity) and perceived (e.g., parental perceptions of living on a busy road) measurements of 

environmental predictors is a strength of this study because behaviour may be influenced by both the actual 

environment as well as how it is perceived.366 Indeed, in this study, objective measures of the built 

environment were found to be associated with boys AST, however for girls, perceptions appeared more 

important. 

1 0 . 4 . 4  P E D O M E T E R  D A T A  

A major strength of this study was the inclusion of an objective measure of children’s physical activity. 

However, the limitations of pedometry should be considered when interpreting the results. For example, 

pedometers do not provide an accurate measure of physical activity derived from cycling.84 As such, cyclists 

were excluded from analyses and the effect of cycling to school on children’s weekday physical activity levels 

could not be ascertained. Furthermore, pedometers may not measure vigorous physical activity very well and 

their use in any activity (mainly sport or school recess) that is vigorous is questionable. Finally, pedometers 
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do not accurately reflect activity associated with contact sports (pedometers are not usually worn in this 

situation), swimming and upper body movement. 

 

The results of the pedometer validation study (Chapter 5) indicated that whilst the accuracy of the Accusplit 

pedometer used in this study was comparable with the Yamax pedometer (widely used in child and adult 

research) it significantly undercounted observer counted steps, and this error was greatest at slower walk 

speeds. Given the speed at which children walk to and from school is generally within the slow to moderate 

range,303 the pedometers may have underestimated a large proportion of these step counts. Therefore the 

effect sizes in weekday pedometer steps in active verses passive school commuters in this study may be 

conservative and represent an underestimate.  

 

In this study, physical activity was objectively measured over seven consecutive days. Four to five days of 

activity monitoring have been proposed as suitable duration for accurately and reliably assessing the usual 

activity behaviour in children.367 Children who wore the pedometer according to protocol for at least three 

weekdays and one weekend day were included in analyses. Earlier TREK findings showed significant 

differences between children providing valid physical activity data and those that did not.368 For example, 

children with valid pedometer data were more likely to be female, spend <2 hours on screen-based 

activity/day, participate in more leisure activities, attend a school in a higher SES neighbourhood and take 

more daily pedometer steps (11407 ± 3136 vs. 10294 ± 3891 steps/day, p<0.001). This may have resulted 

in an unrepresentative sample. Furthermore, the pedometers were not sealed. While a potential limitation, 

other researchers have compared step counts obtained from sealed versus unsealed pedometers and report no 

evidence of a reactivity bias.224-226 Furthermore, it is unlikely that potential participant reactivity would be 

different among active or passive commuter groups. 

 

Accelerometers have been shown to be a more accurate and reliable tool for measuring physical activity than 

pedometers.367,369,370 However, the cost of accelerometers and associated software and calibration hardware, 

made their use prohibitive in this study. For the large TREK study, pedometers offered a lower cost, feasible 

and user-friendly alternative to accelerometers. Despite the limitations of pedometers, objective 

measurement of physical activity using pedometers has less error and bias than self-report measures.  

1 0 . 4 . 5  O P E R A T I O N A L I S A T I O N  O F  O U T C O M E  M E A S U R E S  

T r a v e l  m o d e  t o  s c h o o l  

School travel mode was assessed objectively using a prospective five-day travel diary capturing children’s 

transport mode to and from school. This was a modified version of a travel diary previously validated in 
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children of similar ages (9-11 year olds)224 and was pilot-tested for the TREK study on 160 10-12 year old 

children. Walking, cycling and car trips were dichotomized (< 6 trips/week and ≥ 6 trips/week) to reflect 

whether walking, cycling or being driven was the child’s most frequent school transport mode (i.e. they 

walked more than half of all school trips in the week surveyed). The small proportion of children (<2%) who 

used other transport modes (e.g., scooter, skateboard, bus), were treated as travelling by bike or by 

motorised transport, respectively. Dichotomising participants as being ‘driven’ or ‘walked’ may have resulted 

in a bias because there may have been differences in the behaviors of those who had an active mode 50% or 

more of the time compared with those who had an active mode each time 

 

Although the use of a prospective travel diary offers benefits in terms of its objective approach to capture 

travel behaviour, it places a burden on respondents to complete it each day for the one-week monitoring 

period. There is also the possibility that the week sampled was not a typical week for the child and thus the 

categorisation of children into active or passive modes could have been under or over-estimated. 

Furthermore, the TREK, travel diary and pedometer data were collected throughout June to December 2007 

(i.e., winter, spring and summer months) and thus the data collected in winter months may have resulted in 

lower levels of AST. However Perth enjoys a Mediterranean climate and, in a study of Perth adults, Badland 

et al. showed that there was no seasonal variation in physical activity behaviour (transport and recreational 

walking).371 

 

B o d y  M a s s  I n d e x  ( B M I )  

A major strength of this study was the objective measurement of child height and weight which allowed 

calculation of children’s BMI and weight status.41 Other measures of adiposity, such as skinfold thickness, 

bioelectrical impedance, underwater weighing, and dual energy x-ray absorption, maybe more accurate 

measures of adiposity than BMI.42 However these measures were not feasible in the TREK study. 

Furthermore, not all children consented to having their height and weight measured (20.2% refused) and this 

may have resulted in a sample bias. Although there were no significant demographic differences between 

those who had their height and weight measured compared with those that did not (all p>0.05), it is possible 

that BMI may have been higher among those not included in analyses, which needs to be taken into account 

when considering findings.  
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1 0 . 4 . 6  D A T A  A N A L Y S I S  

A d j u s t m e n t  f o r  c o n f o u n d e r s  

Overall, this study adjusted for a comprehensive list of potential confounders. All analyses adjusted for socio-

demographic factors. Moreover, investigation of the relationship between school travel mode and weight 

status considered health behaviour variables (diet, overall physical activity and sedentary behaviour) and 

stratified the results by distance and gender. However, there may have been other confounders that were not 

collected during the study (e.g., stage of maturation) which should be considered in future research. 

1 0 . 5  I M P L I C A T I O N S  O F  M A I N  F I N D I N G S  

The findings of this thesis have implications for policy makers, public health officials, urban planners and 

designers, government departments and organisations requiring evidence to justify and fund initiatives to 

promote AST and facilitate increases in children’s physical activity. The results will also have implications for 

parents, children, school principals and other school community members. Indeed, discouraging car trips to 

school and promoting AST is a shared responsibility of researchers, policy makers and practitioners across all 

sectors and levels of government, as well as individuals, school and community groups. With levels of 

children’s AST and physical activity on the decline coupled with increasing levels of overweight and obesity, 

it is both timely and important to undertake research that informs policies that aim to promote ‘active living’. 

Therefore, the following recommendations focus primarily on developing interventions promoting AST.  

1 0 . 5 . 1  I M P L I C A T I O N S  F O R  P O L I C Y  A N D  P R A C T I C E  

The associations found in this study have a number of important implications for developing effective AST 

interventions. In particular, they highlight the need to combine strategies to create safer routes to school that 

support children walking and cycling and allay parental and child safety concerns, educate children about 

safely navigating their neighbourhoods and address family time constraints. Importantly, the results suggest 

that urban planning strategies aimed at promoting more child cycle-friendly and walkable neighbourhoods 

might focus on ensuring residential areas are proximate to schools and improving street connectivity and 

reducing traffic volumes around schools. This highlights the importance of policies governing the siting of 

schools,204 the traffic carried by roads in the school catchment area and the need to educate developers about 

how to create safer routes to school.  
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L o c a l  g o v e r n m e n t  a n d  p l a n n i n g   

The results of this study suggest that efforts to encourage children to walk or cycle to school will be 

hampered unless urban and transport policies ensure that school catchment areas are proximate to schools 

and that streets near schools are highly connected to minimise distances between home and school, yet carry 

lower levels of traffic. This is important, given global trends towards amalgamating schools, which increases 

the size of school catchment areas and decreases the proximity of schools to students’ homes.6,108,227 For 

example, in the US the median distance between home and school for children aged up to 15 years is 3.2 

kilometres (two miles).372 Children who live within 1.6 kilometres (one mile) of school are three to five 

times more likely to walk or cycle to school than those living further away.235 Thus, the potential for children 

to walk is clearly diminished if schools are not within a real and perceived ‘walkable’ distance. 

 
Many schools are now located on or near busy roads to facilitate parents driving their children to school.233  

While this facilitates parents driving their children to school, it also increases exposure to traffic and may 

therefore prevent children from walking to school. Changing planning polices such as the Western Australian 

Liveable Neighbourhood Guidelines so that new schools are located away from busy roads in areas with highly 

connected street networks would move the focus away from motor vehicles around schools towards one of 

active transportation.233  

Where possible, there should be a commitment by local government to improve the built environment 

surrounding schools. This could include: 1) reducing the number of busy roads to cross within 800m to 2 

kilometres of the school; 2) providing infrastructure that aids safe walking and cycling; and 3) increasing the 

number of short-cuts (i.e., access paths) in existing neighbourhoods with cul-de-sacs present, and in new 

neighbourhoods to increase connectivity and reduce the distance children have to walk to get to school.  

The concept of locating school drop-off zones some distance from the school should be explored. This may 

involve creating avenues or boulevards that separate children, pedestrians and cyclists away from cars and 

ensuring the drop off zones are on the school side of any busy roads in the area making it safer for all children 

to walk or cycle. This strategy would help to: 1) reduce the traffic immediately surrounding schools, making 

it safer for all children to walk or cycle; 2) help to develop social norms about using non-motorised modes to 

reach school; and 3) encourage children living further distances to walk part of the way. A realistic distance 

for the siting of drop-off zones should be explored (e.g., 500m to 800m). Although a ‘walkable’ school 

journey for a child has not been defined, previous research has shown that levels of walking to school sharply 

decline when distance exceeds 0.8 to 1.6 kilometres.12,15,98,151 Clearly the further away, the better in terms of 

reducing exposure to traffic for children who live closer to school, as well as maximising the physical activity 

benefits to be derived.    
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A c t i v e  s c h o o l  t r a n s p o r t  i n t e r v e n t i o n s  a n d  p r o g r a m s  

It is likely that no one method of increasing active travel will be effective for students and parents at all 

schools, and more intensive and locally responsive programs that incorporate strategies to create more 

supportive environments around schools may have greater success in increasing levels of AST. In the current 

study, four schools had a WSB program operating (16%). Although not a significant predictor of walking 

after full adjustment, children who regularly walked to school were more likely to have a WSB program 

operating at their school. The presence of a WSB increases ‘adult presence’ and ‘eyes on the street’ in the 

school neighbourhood which may facilitate a safer journey to and from school189 and may overcome some of 

the parental concerns about traffic and personal safety. Many parents volunteer their time to conduct WSB’s 

and they have been shown to be popular for some schools and surrounding suburbs/areas.194-196 However, the 

program's limited reach means it is unlikely to be an effective or cost-efficient standalone strategy to change 

the way that most students and parents travel to and from school. Thus, creating safer neighbourhoods that 

facilitate children walking would be more sustainable. 

There is a need for practical education programs aimed at helping children gain competence and confidence 

to safely navigate the built environment in their neighbourhoods and to provide them with skills to ride 

bicycles safely. Thus, educational programs that develop children’s motor development, such as pedalling, 

balancing, steering, and braking as well as cognitive elements such as concentration, attention, judgment, 

planning, decision making and overall confidence are likely to be important.330 Moreover, education of the 

road rules, wearing the right protective gear and bicycle maintenance are other important skills needed to 

make children’s  journey to school safer327 and increase parent’s confidence in their child’s ability to negotiate 

their environment. In Western Australian primary schools, bicycle education and skills classes are currently 

not part of the curriculum. Thus, programs such as this should be considered as an important strategy for 

improving children’s cycling proficiency and their choice (and their parent’s) to cycle to and from school. 

Finally, full implementation of community safety programs (e.g., Western Australian ‘Neighbourhood 

Watch’) may help to allay child and parent fears about safety, strangers and antisocial behaviour, thereby 

increasing sense of community and allowing children to actively commute to and from school.  

Strategies to combat time constraints and the perceived convenience of driving to school are likely to be the 

most challenging to develop as they are very much dependent upon the individual household’s structure, 

decision-making and lifestyle choices. Nevertheless, behaviour change programs are likely to be more 

successful if they are undertaken in conjunction with environmental interventions to make walking and 

cycling to and from school more convenient. For example, Morris and colleagues169  suggest co-locating 

schools with facilities where afterschool activities are conducted (e.g., community centres and sporting fields) 

to assist in providing children with the option of walking or cycling to after-school programs while at the 
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same time reducing the demands on parents’ time. Furthermore, AST programs could assist parents to walk 

or cycle to school with their children and then go to work by active travel (walking, cycling, or public 

transport). Other policy changes that could assist in reducing the car being used to drop and pick up children 

from school may be more flexible working hours, which could redistribute the number of commuters 

travelling during ‘peak’ times more evenly throughout the working day. Furthermore, future social 

marketing interventions targeting parents could raise awareness that many child desire to use active modes to 

travel to school as findings from this study indicated that if the child’s preferred transport mode was by active 

means and their parent was aware of this preference, this was strongly associated with children’s active travel 

behaviour.  

Schools also have a role in encouraging active travel by students to and from school. Findings from this study 

indicated that if girls perceived that their school encouraged active modes of travel to school, they were more 

likely to walk to and from school. Schools can use their own policies and procedures to encourage more 

walking and cycling to and from school, manage car congestion near their entrances and teach road safety 

skills. School strategies that increase safety for students, such as parking restrictions around the school, should 

be considered an important means of discouraging driving and promoting active forms of transport to school. 

Schools may consider providing parents with information on public transport options and recommend 

walking or cycling routes to the school.  

P o l i c i e s  a n d  p r a c t i c e s  r e q u i r e d  t o  a c h i e v e  c h a n g e  

There are a number of processes required to achieve change in AST patterns. The provision of a supportive 

built environment surrounding schools and homes is key to promoting walking and cycling to school. For 

Perth specifically, the Liveable Neighbourhood Subdivision Design Code needs to be strengthened to 

minimise exposure to traffic in areas surrounding schools, including a specific recommendation not to locate 

schools on or near busy connector roads.233 Partnerships across all agencies and practitioners involved in AST 

(e.g., health, transportation, education, urban planning, local government and property developers) need to 

be initiated and existing relationships strengthened to optimise AST programs and to create more supportive 

local neighbourhood environments. The support of the school community including principals, teachers, 

students and parents is critical to create a culture which encourages and supports AST among children. 

Moreover, increased discussion and monitoring of children’s participation in AST is necessary. The more that 

children use AST, the more common and socially acceptable it becomes, resulting in a ‘domino’ type effect 

or ‘tipping point’ that increases levels of AST further. An ideal situation would be that driving children to and 

from school is socially unacceptable. In addition, parents need to be educated about both actual danger of 

children walking and cycling to school, and the health consequences of driving their children to school. 

Parents also need to be made aware of the effects of more parents driving their children to school as a result 
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of their perceived concerns for their child’s safety. This behaviour results in a greater number of cars on the 

road which increases traffic exposure and danger for pedestrians, resulting in further increased parental fear. 

Furthermore, children need to be educated about road rules for pedestrians and cyclists to ensure that they 

have the competencies to independently actively travel to school. Changing school travel patterns should be 

seen as a long-term project as the culture of car dependency is unlikely to change over the short to medium 

term. Importantly, a single strategy approach is unlikely to have any significant effect on AST behaviour. 

Future intervention programs and policies should consider a comprehensive, multi-strategy approach aligned 

with growing concerns about obesity, sustainability and oil depletion, which may assist in changing social 

norms, and include strategies that are likely to be effective at the individual, home and family, social, physical 

and policy environment level. 

O b e s i t y  p r e v e n t i o n  p r o g r a m s  

Given the tracking of obesity from child hood to later adult life and the associated risk factors, childhood is an 

important period for prevention. The results from this thesis suggest that strategies designed to encourage 

healthy weight might include promoting walking to school alongside other nutritional and physical activity 

strategies. Indeed three recent review’s of interventions to prevent obesity in children373-375 all conclude that 

effective strategies are likely to be those that focus on facilitating shifts towards healthy overall patterns of 

behaviour rather than shifts in any one single behaviour. These preventive interventions should encourage 

physical activity and a healthy diet, restrict sedentary activities, offer behavioural support,373,374,376 involve not 

only the child but the whole family, school and community376 and be embedded into everyday practices in 

homes, schools, child care settings, the health system and the wider community.375 Indeed investigations into 

the cost-effectiveness of the ACE-obesity project  reported that the greatest health benefit is likely to be 

achieved by interventions that target a ‘Reduction in TV advertising of high fat and/or high sugar foods and 

drinks to children’, ‘Laparoscopic adjustable gastric banding’ and ‘Multi-faceted school-based programme 

with an active physical education component’.377 Thus, comprehensive school-based strategies encompassing 

physical education, classroom activities, provision of playground markings and other physical activity 

structures for use at recess and lunch times,378 after-school sports, as well as active transport policies are 

likely to lead to increases in physical activity in children and facilitate the maintenance of a healthy body 

weight.379  

In summary, the prevention and control of childhood obesity will require multifaceted and community-wide 

programs and policies, with parents, schools, planners, developers, policy makers, practitioners, all sectors 

and levels of government, as well as individuals, schools and community groups playing a critical role. 

Further large-scale, well-designed prevention studies are required in order to expand the currently limited 

evidence base upon which clinical recommendations and public health approaches targeting childhood obesity 
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can be formulated.373,374 This must be accompanied by the enhanced monitoring of paediatric obesity 

prevalence and continued support from all stakeholders at global, national, regional and local levels.376 

1 0 . 6  R E C O M M E N D A T I O N S  F O R  F U T U R E  R E S E A R C H  

1 0 . 6 . 1  M E T H O D O L O G Y  

Variation in the physical activity and obesity levels previously reported for active and passive school 

commuters is likely due to methodological weaknesses such as: school travel mode misclassification, reliance 

on self-reported behaviour and self-reported physical activity measures, failure to consider distance between 

home and school and other confounding health behaviour variables (e.g., diet, overall physical activity and 

sedentary behaviour). Future studies need to address these design issues to facilitate more conclusive findings 

and allow between-study and cross-country comparisons. In particular, considerable heterogeneity exists in 

the methods used to measure active commuting (i.e., parent-report, child-report, prospective travel diary) 

and the definition used to identify ‘active’ versus ‘passive’ commuters (e.g., one day, three days, five days, 

‘usual’) Thus, greater attention needs to be given to standardizing protocols for the classification of children 

and youth as ‘active’ or ‘passive’ commuters in future AST studies.  

Importantly, longitudinal studies are needed to examine the causal relationship between school travel mode, 

physical activity levels and weight status. This study provides preliminary evidence to suggest that being 

driven to and from school contributes to lower levels of physical activity and that walking to and from school 

contributes to higher levels of physical activity. Whilst the cross-sectional design of this study precludes 

establishment of the causative effects of school travel mode, the lack of significant step count differences 

between passive and AST groups on weekends would suggest that overall activity levels have little or no 

influence on AST participation. Moreover, there may be some positive compensation from actively 

commuting to school. Under this hypothesis, active commuting to school would promote more physical 

activity throughout the day, not just during school commute times. However, these findings need to be 

confirmed in future intervention and longitudinal studies. Finally, further research is required to examine the 

threshold of AST necessary to elicit enough physical activity to attenuate overweight and obesity in boys and 

girls.   

 

This thesis used an ecological model to explore built and perceived environmental, social and individual 

factors predicting children’s AST. Although it appears to be the most comprehensive study to-date, it is likely 

that other factors such as the aesthetics and quality of local streets (e.g., footpath width, shaded areas and 

manicured front gardens), school policy factors, ethnicity, sibling order, maturity, sense of community, 

collective efficacy and access to mobile phones may be important for children’s AST. Furthermore, objective 
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data such as crime statistics (e.g., graffiti, kidnappings, molestation, burglaries etc), could be included in 

future analyses exploring the environmental determinants of AST and its association with perceived 

neighbourhood safety. Moreover, other approaches to the analysis of this study could have been undertaken 

and should be explored in future research. For example, only one study has stratified by proximity to school11 

and no studies have stratified by time of day the child walks to school (i.e. ‘to’ school versus ‘from’ school). 

Future studies could also consider using more advanced statistical methods (e.g. structural equation 

modeling) to explore mediation pathways. 

 

Finally, a combination of qualitative and quantitative methods may be important for future studies examining 

the correlates and strategies for increasing AST. For example, focus group research with parents could be 

used to better understand how children’s unmet desire to walk and cycle to school could be fulfilled, how 

best to overcome parental perceived barriers to daily active commuting and factors contributing to parent, 

child confidence in travelling to school independently and perceived feasible distances for drop-zones near 

schools. 

 

M e a s u r e m e n t  o f  c h i l d r e n ’ s  p h y s i c a l  a c t i v i t y  u s i n g  p e d o m e t e r s  

This study found that pedometers underreported step counts during slow walk speeds. Lowering the 

sensitivity threshold to improve the accuracy of pedometers is not a viable option because an inevitable 

sensitivity (i.e. ability to detect low step forces) / specificity (the ability to distinguish between actual steps 

and those that are non- ambulatory in nature) trade-off exists.305,306 Thus, any subsequent increase in motion 

sensor sensitivity will be accompanied by a reduction in specificity under free-living conditions. It is a priority 

for future research, therefore, to investigate this trade-off and determine the optimal sensitivity threshold 

that maximizes specificity for step counts in children.305 The impact of right and left hip placement of 

pedometers in relation to children’s gait patterns should also be explored in future studies. Finally, 

pedometers perform poorly at quantifying AST modes such as cycling. Thus, future studies wishing to 

examine the overall effect of active transport modes on physical activity levels should use objective measures 

of physical activity which accurately capture cycling behaviour. 

1 0 . 6 . 2  R E S E A R C H  S C O P E  

In light of the epidemic of childhood overweight and obesity and declining levels of physical activity and AST, 

exploration of the potential contribution of replacing car trips to school with active transport as well as the 

determinants of school travel requires further investigation. Future AST studies need to be based upon sound 

theoretical or conceptual frameworks. The combined ecological and AST theoretical model designed for this 
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study (Figure 10.1) provides a comprehensive framework that can be used in future studies examining the 

relationship between school travel mode, physical activity and weight status. 

Further research investigating the impact of urban design on AST is required. Future studies should explore 

options for retrofitting existing neighbourhoods to support AST and the economic viability of such 

interventions. Interventions and natural experiments of policy changes enable the study of causal relationships 

and provide valuable information on whether a change in the built environment surrounding schools causes a 

change in children’s AST behaviour. Future studies should also consider collecting both objective data of 

behaviour, physical activity and environments (e.g., accelerometry, GPS and GIS), as well as self-report of 

behaviour and perceptions of the environment.  

 

Future research might consider the effects of walking or cycling to school on other health-related outcomes. 

The environmental benefits of higher levels of AST and less children being driven to school have been 

estimated for air pollution, traffic congestion, and children’s respiratory health.380,381 However, to-date no 

studies have explored the direct relationship between AST and such health outcomes or on children’s 

cognitive development, attitudes, beliefs, and enjoyment of overall physical activity.191,235 Research on these 

topics would help accurately account for the full range of potential benefits of AST. 

1 0 . 7  O V E R A L L  C O N C L U S I O N  

This thesis sought to extend the understanding of the factors associated with walking and cycling to and from 

school and the relationship between school travel mode, physical activity and weight status. This study, which 

incorporated a large sample of Western Australian 10-12 year old children, showed that the prevalence of 

children being driven to and from school is high and that being driven to school is associated with lower 

physical activity levels. Increasing AST might therefore be a feasible strategy for increasing physical activity in 

large populations of children. Future public health strategies should focus on encouraging children who live a 

walkable distance from school to change their mode of transport from passive to active. These interventions 

should be evaluated using methodologically sound approaches in order to investigate whether a shift in 

transport mode does indeed lead to increased levels of physical activity. 

In the context of an epidemic of childhood obesity, the findings from this thesis highlight that simply replacing 

car trips to school with walking is unlikely to provide sufficient amounts of physical activity to attenuate BMI 

among children living within 1.6km of school, but may help to increase the proportion of children meeting 

BMI-referenced step recommendations. Strategies designed to encourage healthy weight should therefore 

include promoting walking to school in conjunction with other nutritional and physical activity interventions. 

Future research should examine the effect of replacing car trips to school with cycling. Experimental 
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interventions to examine energy expenditure, changes in BMI and other measures of adiposity which result 

from increasing AST are needed. Additionally, longitudinal studies are needed to determine the causal 

relationship between AST and physical activity, overweight and obesity as well as children’s cognitive 

development and attitudes, beliefs, and enjoyment of overall physical activity. Research on these topics 

would help accurately account for the full range of potential benefits of AST.  

The associations found in this thesis have a number of important implications for developing effective AST 

interventions. In particular, they highlight the need to combine strategies to create safer routes to school that 

support children walking and cycling and allay parental and child safety concerns, educate children about 

safely navigating their neighbourhoods and riding their bikes and address family time constraints. Importantly, 

the results suggest that urban planning strategies aimed at promoting more child cycle-friendly and walkable 

neighbourhoods might focus on ensuring residential areas are proximate to schools, improving street 

connectivity and reducing traffic volumes around schools. This highlights the importance of policies 

governing the siting of schools, the traffic carried by roads in the school catchment area and the need for 

specific guidelines for urban developers about how to create safer routes to school.  
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“Active transport for children is not just about getting from point A to 
point B, it’s a chance for kids to be active, kick stones, pat the dog, 
dawdle with friends, build play houses and forts, dig the ground and 
swap notes about the old lady who lives in the spooky house on the 
corner”  

 
Cadzow, 2004: “The bubble-wrap generation” The Age Good Weekend Magazine 17 January. 

 

 
 

 

Pictures by two TREK participant’s in response to how they would most like to travel to school 
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Appendix Title Location in the TREK folder 
 
1 

 
Supporting Letter from the DET 

 
Master Documents\Main Study\Cover Letters\Principal 
Letters/DET Letter of Support 

2 Invitation Letter from the CI Master Documents\Main Study\Cover Letters\Principal 
Letters/school_invitation_letter 

3 Principal’s Study Information Sheet Master Documents\Main Study\Information Sheets\Principal info 
sheets/ MS_Infosheet_principals_Final 

4 Consent Form - UWA copy Master Documents\Main Study\Consent Forms\Principal consent 
forms/Consent formprincipal_UWAcopy 

5 Consent Form - School's copy Master Documents\Main Study\Consent Forms\Principal consent 
forms/Consent formprincipalyourcopy 

6 1st Follow-up Call Checklist Master Documents\Main Study\Phonecall 
checklists/phone_followup1_final 

7 School Summary Sheet Master Documents\Main Study\SCHOOL SUMMARY 
SHEETS/school_summary_sheet 

8 Thank-you for Participating Letter Master Documents\Main Study\Cover Letters\Principal 
Letters/Principal_thankyou_letter 

9 School Class Summary Fax Sheet Master Documents\Main Study\Cover Letters\Principal Letters/ 
principal_ClassList_faxsheet 

10 Newsletter Article Master Documents\Main Study\Newsletter article/ School 
Newsletter_Final 

11 Survey Administration Day Booking List TREK Main Study Database/Survey Administration Booking List 
 

12 2nd Follow-up Call Checklist Master Documents\Main Study\Phonecall 
checklists/phone_followup2_final 

13 Teacher Information Pack Master Documents\Main Study\Teacher, Student & Parent 
Packs\Teacher & Principal Briefings/Teacher briefing info & 
instruction sheet 

14 Teacher/Principal Briefing Checklist Master Documents\Main Study\School Visit Checklists/Teacher 
principal briefing checklist 

15 Student Briefing Pack Master Documents\Main Study\Teacher, Student & Parent 
Packs\Student Briefings/TREK Student Briefing Packs.doc 

16 Student Briefing Parent Cover Letter Master Documents\Main Study\Cover Letters\Parents/ Briefing 
cover letter to parent-carer.doc 

17 Student Briefing Parent Information Sheet Master Documents\Main Study\Information Sheets\MS parent info 
sheets/ Briefing_Parents_Infosheet.doc 

18 Student Briefing Parent Consent Form  
(UWA Copy) 

Master Documents\Main Study\Consent Forms\Parent consent 
forms / Briefing _ConsentForm_Parents_UWAcopy.doc 

19 Student Briefing Parent Consent form - 
(YOUR Copy) 

Master Documents\Main Study\Consent Forms\Parent consent 
forms / Briefing _ConsentForm_Parents_UWAcopy.doc 

20 Student Briefing Checklist Master Documents\Main Study\School Visit Checklists/Student 
briefing checklist 

21 Environmental Scan Master Documents\Main Study\Environment Scan/ TREK School 
Environ Scan audit form_FINAL 

22 Environmental Scan User Manual Master Documents\Main Study\Environment Scan/User Manual 
 

23 Principal Questionnaire Questionnaires\Principal Questionnaire/ Principal Q_FINAL 
 

24 Script for Student Briefing Master Documents\Main Study/Scripts/ Script for student briefing 
 

25 Student Briefing Teacher Pack Master Documents\Main Study\Teacher, Student & Parent 
Packs\Student Briefings\Teachers/ TREK Student Briefing Teacher 
Packs 

26 Survey Administration Day Teacher Pack Master Documents\Main Study\Teacher, Student & Parent 
Packs\Data Collection Day\Teachers 

27 Survey Administration Day Teacher 
Instructions 

Master Documents\Main Study\Teacher, Student & Parent 
Packs\Data Collection Day\Teachers/Teacher instructions 

28 Pedometer Information Sheet for Teachers Z:\Master Documents\Main Study\Pedometer Instruction 
Sheets/TEACHER instructions pedometer diary_BELT 

29 Survey Administration Day Parent Packs Master Documents\Main Study\Teacher, Student & Parent 
Packs\Data Collection Day\Parents/Parent Questionnaire Packs 
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DET  Department of Education and Training 
SES  Socioeconomic Status 
TREK  TRavel Environment and Kids  
ID   Identification Number 
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30 
 

Survey Administration Day Parent Cover 
Letter 

 
Z:\Master Documents\Main Study\Cover Letters\Parents/Parent 
questionnaire cover letter 

31 Pedometer Information Sheet for Parents Z:\Master Documents\Main Study\Pedometer Instruction 
Sheets/PARENT instructions pedometer diary_BELT 

32 Survey Administration Day Student Packs Master Documents\Main Study\Teacher, Student & Parent 
Packs\Data Collection Day\Students/Student Questionnaire Packs 

33 Pedometer Instruction Sheet for Students Z:\Master Documents\Main Study\Pedometer Instruction 
Sheets/STUDENT instructions pedometer diary_BELT 

34 Travel/Pedometer Diary Z:\Master Documents\Main Study\Travel Diary/ Travel 
Diary_version A_ Monday * or use Tuesday's version* 

35 Survey Administration Day Checklist Master Documents\Main Study\School Visit Checklists/ TREK 
Survey Administration Day Checklist 

36 Survey Administration Day Roles & Tasks Master Documents\Main Study\School Visit Checklists/TREK 
Survey Administration Day Roles & Tasks.doc 

37 End of Study Thank-you Letter Master Documents\Main Study\Cover Letters\Principal Letters/ 
End of Study Thank you letter.doc 

38 Certificate of School Participation Master Documents\Main Study\Certificates/Certificate of 
Participation_FINAL 

39 TREK Confidentiality Agreement Project admin/TREK Confidentiality Agreement.doc 
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TREK MAIN STUDY SCHOOL PROTOCOLS 
 
1. SCHOOL RECRUITMENT 
239 public schools within the Perth metro area were allocated a walkability and SES score (found at 
TREK:\Walkability Index\school_selection_index). These were divided into the following six 
categories: 
 

1) High walkability & high SES (HWHSES) 
2) Low walkability & high SES (LWHSES) 
3) High walkability & medium SES (HWMSES) 
4) Low walkability & medium SES (LWMSES) 
5) High walkability & low SES (HWLSES) 
6) Low walkability & low SES (LWLSES) 
 

Four of the top ranking schools in each category need to be invited to participate. Recruitment is to 
continue down the list until four schools from each category are recruited (schools should not be 
invited to participate if they are located next to a school which has already been recruited from the 
same category).  
 

 1.1  Sending Project Information 
1. Record the school’s contact details onto the main schools recruitment spreadsheet 

(TREK:\TREK Main Study Database/Main Study_School Database) under the “Main Study 
Recruitment” tab. 

2. Addressed to the principal, post the following documents: 

• Supporting letter from the Director General of the Department of Education and 
Training (DET) (APPENDIX 1); 

• Invitation letter from the CI (APPENDIX 2); 

• Principal’s study information sheet (APPENDIX 3); 

• Consent forms (APPENDIX 4 & APPENDIX 5);  

• Reply-paid envelope.  
3. Record the date that the letters were sent onto the main schools recruitment spreadsheet 

(TREK:\TREK Main Study Database/Main Study_School Database) under the “Main Study 
Recruitment” tab. 

 
1.2  Project Information - 1st Follow-Up 
After initial contact is made, a follow-up phonecall should be made approximately 7 days later. 

1. Phone the principal and cover each of the points listed on the 1st follow-up call checklist 
(APPENDIX 6). 

2. Record the date of the phone call and any comments (including the established contact 
person) onto the main schools recruitment database (TREK:\TREK Main Study 
Database/Main Study_School Database) under the “Main Study Recruitment” tab. 

If the school did not agree to participate, note their reason for non-participation in the database and  
select the next school in that category to be recruited and repeat step 1 & 2.  
 
If the school agreed to participate: 
 
1.3  Class Summary List 

1. Create a school file (one manila folder per school), which will live in the TREK filing cabinet. 
2. Fill out the school summary sheet (APPENDIX 7) and place in the school file. 
3. Place the signed consent form (once received) into the school’s file. 
4. Send to the school the following: 

• Thank-you for participating letter (APPENDIX 8) (if signed consent hasn’t been received, 
enclose another copy of the consent forms and a reply-paid envelope); 
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• School class summary fax sheet (APPENDIX 9) - add the school name to this document; 

• The newsletter article (APPENDIX 10) - make sure the term number is updated. 
 
1.4  School Booking Schedule 
The order of schools’ survey administration was randomised simultaneously on 2 factors (Walkability 
and SES): 2x3, factorial designs. Allocation was stratified by Mon or Tuesday (see Table 1 below). 
 
 
 
 
 
 
 
 
 
              
 
 
 
 
 
 
Table 1: Order in which each category of school must be booked for survey administration. 

 
Consult the TREK survey administration day booking sheet (APPENDIX 11) when booking schools 
for the main study. This booking sheet tabulates the four possible dates each category of school has 
for their survey administration day. 
 
School briefings are to be booked for any day in June. Schools can be offered an AM school briefing 
(i.e., starting when their school day starts) or a PM school briefing (i.e., starting when their school 
finishes lunch). Thus, two schools can be briefed on any one day in June. 
Any school bookings need to be updated in the TREK Main Study School database (Z:\TREK Main 
Study Database\School Recruitment Database/ Main Study_School Database), the TREK calendar 
(Z:\2007 TREK Calendar) and the booking sheet (APPENDIX 11). 
 
 1.5  Class Summary List – Follow-up 
One week later a follow-up of the Class summary list should occur.  

1. Ensure that the school class summary fax sheet (APPENDIX 9) has been faxed back. 
2. If not, phone school reception/principal/nominated contact person and request the 

information. 
 

 1.6.  Student Briefing Booking 
1. Randomly select one class from each year group to participate. Keep randomly selecting 

classes until a total of 90 students per school (a minimum of 30 students per Year) are 
recruited. 

2. Phone the principal/contact person and cover all of the points on the 2nd follow-up call 
checklist (APPENDIX 12). 

3. Particularly, establish whether the principal would like to discuss the project and teacher 
involvement with his/her staff, or whether the TREK team will be responsible for this.  If the 
latter is the case, it will be important for the staff briefing to take place before the student 
briefing. Establish whether they would prefer for the meeting to take place at a staff meeting, 
at recess or before/after school. 

•••• If the principal does not agree to a teacher briefing, ask if a TREK Teacher Information 
Pack (APPENDIX 13) can be sent (either via the principal or to the respective teachers). 
*Remember to type in the tentative dates/times of student briefing & data collection day. 

Week Day Walk SES Day Walk SES 

1 Mon HW HSES Tue LW HSES 

2 Mon HW LSES Tue HW MSES 

3 Mon LW LSES Tue HW LSES 

4 Mon HW MSES Tue HW HSES 

5 Mon LW MSES Tue LW MSES 

6 Mon LW HSES Tue LW LSES 

7 Mon LW LSES Tue LW MSES 

8 Mon LW HSES Tue HW LSES 

9 Mon LW MSES Tue LW HSES 

10 Mon HW MSES Tue HW MSES 

11 Mon HW LSES Tue HW HSES 

12 Mon HW HSES Tue LW LSES 
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•••• When discussing the student briefing, establish whether the principal would prefer to do 
one briefing with all the selected classes (i.e., in the assembly area)*our preference or do each 
class individually. Stress the need for the principal to be present at the briefing to help 
improve response rates.  

•••• Discuss possible dates/times for teacher and/or student briefing and data collection. 

•••• Ask the principal/contact person to advise teachers of the agreed dates/times. 

•••• Establish whether the newsletter article (Appendix 10) has been used. If not, stress the 
importance of its use in helping parents become familiar with the TREK project. 

•••• Ensure provision of the class lists for each selected class.  If possible, request the class lists 
in an electronic form (to save time entering details into data base). 

4. Ensure dates of teacher briefing (if applicable), student briefing & survey administration day 
are entered into the participating schools database (Z:\TREK Main Study Database/Main 
Study_School Database), the TREK calendar (Z:\2007 TREK Calendar) and the booking 
sheet (APPENDIX 11). 

  
1.7  TREK ID Allocation 

1. Once the names of students in participating classes have been received, enter the names of 
each student into the participant database (Z:\TREK Main Study Database\TREK Student & 
Parent Participant Database/ TREK Student & Parent Participant Database) under the 
‘student briefing’ tab.  

2. These students can then be allocated a TREK ID which will be used on the student consent 
form documents (see Student Briefing STEP 1). 

    NOTE: ID number format: 
1ST  & 2nd DIGIT:        RELATES TO SCHOOL (e.g. 01, 02, 03 etc.) 
3rd DIGIT:                  1=STUDENT; 2=PARENT 
4th 5th 6th & 7th DIGIT:  0001, 0002 ETC UNIQUE ID FOR EACH PERSON  

(SAME FOR PARENTS AND STUDENTS) 
 
2. TEACHER & PRINCIPAL BRIEFING 
2.1  Preparation  

1. One week prior to briefing, phone the contact person to confirm date and time for the study 
team to visit the school and brief the teachers about the study. 

2. Confirm where the briefing will take place (i.e. staff room, classroom or common area). 
3. Prepare materials as per the teacher briefing checklist (APPENDIX 14). 

 
2.2  Teacher briefing instructions 
Follow the instructions on the teacher briefing checklist (APPENDIX 14), in particular: 

1. Hand out the teacher kits – ensure the principal also has a copy. 
2. Brief them about the study & its benefits. 
3. Clarify the role of the teachers in the study, in particular - encouraging students to participate, 

hand their consent forms in on time, fill out travel diaries and return pedometers. 
4. Confirm that the date for the survey administration is suitable for each class (i.e., avoiding 

swimming carnivals, scholarship testing days, excursions etc). 
5. Establish the timetable of the survey administration day (e.g., which class first, which class 

after recess). 
6. Confirm which room is available to do the data collection – making sure there are enough 

desks and chairs for the students to work on. 
7. Thank them for their participation. 
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3. STUDENT BRIEFING 
3.1 Preparation  

1. One week prior to briefing, phone the contact person to confirm date and time for the 
briefing. Ensure details are entered in the schools summary sheet, participating schools 
database (Z:\TREK Main Study Database/Main Study_School Database) and the TREK 
electronic diary (Z:\2007 TREK Calendar). 

2. Prepare documents as per the student briefing pack (APPENDIX 15): 

•••• Parent Cover letter (APPENDIX 16); 

•••• Parent Information Sheet (APPENDIX 17); 

•••• Consent form (UWA & YOUR copy) (APPENDIX 18 & 19)*make sure these have 
the student’s TREK ID number mail merged in the top right hand header of the 
document. 

3. Make sure you have all the materials ready to take to the school listed on the student briefing 
checklist (APPENDIX 20). 

 
3.2 Arrival at the school 

1. Arrive at the school at least 15 minutes prior to the agreed appointment time. 
2. If the appointment time is at the start of the school day, arrive 45 minutes prior to the agreed 

time and complete the environmental scan (APPENDIX 21) using the environmental scan 
user manual (APPENDIX 22) as a guide. The crosswalk question (Q5) is the most important 
question to complete first as it can only be done at the beginning or end of the school day. If 
you run out of time to complete the rest of the environmental scan, complete it at the end of 
the student briefing. 

3. Go to reception and sign-in in the visitors’ book. 
4. Meet principal or contact person and confirm order of proceedings. 
5. Provide principal with principal questionnaire (APPENDIX 23) & reply-paid envelope. Note 

the date it was given in the school summary sheet. If the principal isn’t present, leave it with 
the receptionist to pass on. 

 
3.3 Student briefing procedures 

1. In the order agreed, attend each class and address the students: 

• Cover all of the points on the briefing script (APPENDIX 24); 

• Describe the study, and highlight what each student’s involvement will entail; 

• Show students the pedometer and demonstrate how it is worn; 

• Encourage children to be involved and answer questions about the study; 
2. Hand out student briefing packs– either through teacher, or directly to students. 
3. Emphasise the date that the consent forms are due back. 
4. Provide teacher with their teacher briefing pack (APPENDIX 25). 
5. Confirm the teacher is aware that they should: 

• Tick off names of students returning consent forms; 

• Remind students to return forms; 

• Hand the consent form package to the principal/contact person. 
6. Discuss proposed date for administering the questionnaire with the teacher – confirm that it is 

convenient. 
 
3.4 Consent form collection 

1. Ask the principal or contact person to collect consent packages from teachers. 
2. Provide them with a reply-paid envelope and the due date to return them to us by. 
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4. DATABASE MANAGEMENT 
 

4.1 Returned consent forms: 

• Transfer the names of consenting students to the ‘consenting students’ tab of the master 
database (located at Z:\TREK Main Study Database\TREK Student & Parent Participant 
Database/Participant database). 

 

4.2 Parent TREK ID Numbers 

• Allocate corresponding TREK ID numbers for parents of each consenter. These are to go in 
the master database under the ‘parents’ tab. 

 
 NOTE: ID number format: 

1ST  & 2nd DIGIT: RELATES TO SCHOOL (e.g. 01, 02, 03 etc.) 
3rd DIGIT: 1=STUDENT; 2=PARENT 
4th 5th 6th & 7th DIGIT: 0001, 0002 ETC UNIQUE ID FOR EACH PERSON 

(SAME FOR PARENTS AND STUDENTS) 
 

4.3 Study Sections consented to: 

• Enter which parts of the study parents have given consent for their child to participate in (i.e., 
pedometer and/or height and weight) in the TREK database under the ‘consenting students’ 
tab. 

• If a parent has left any boxes unticked and provided their contact number, call them and 
clarify their consent. 

• If a parent has signed and filled out the consent form but the child has not signed their 
section, include them in the study but bring along the consent form to the survey 
administration day and get them to sign it then. 

 

4.4 Mapping Addresses: 

• Enter the residential address of the child and contact home phone number into the TREK 
database under the ‘consenting students tab’. 

• Let Karen Villanueva know when the addresses for each school have been entered so she can 
access the database and geocode the addresses for the mapping activity. 

 
 
5. RANDOM SELECTION FOR PEDOMETER STUDY 
 
If the number of consenting pedometer study students in each year exceeds 18, it will be necessary to 
randomly select students to wear the 7-day memory pedometer (note: over-sampling is necessary to 
ensure that a minimum of 15 students provide pedometer data).   
 
Take the list of names and allocate each student a number starting at 1. This number corresponds 
with column B below. Then proceed with the following protocol for conducting a random selection 
of students (in excel): 
 

•••• Type in each student’s name or ID number in column B (or code each student with a 
number)  

 
A B C 

 Student name =rand() 

 

•••• In cell C next to first name…type: =rand() then click on the tick (green tick) 
 

•••• Double click on the bottom right square in order to fill the entire column. 
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•••• Copy the whole column and paste special - values - into Column A (right click of the 
mouse). 

 

•••• Delete column of original random numbers  
 

•••• Highlight column A & B and click sort (sort by column A) 
 

•••• This will generate a random order of names (or numbers), from which the desired number 
of students can be selected.  

 

•••• The first 18 students in each year will receive a 7-day pedometer, the students listed 19 
onwards will receive a Yamax Digiwalker pedometer. 

 
Print and save the randomisation output. Enter which students have been selected for each 
pedometer type into the TREK database under the ‘consenting students tab’. 
 
6. DATA COLLECTION  
 
6.1 Four weeks prior to Survey Administration: 

• Ensure consent forms have been returned 

• Double check that only the students who have returned a hard copy of the consent form have 
been given an ID code. 

• Phone school contact to re-confirm the time and date & chase late consent forms 

• Request that the date be confirmed with individual teachers; 

• Ensure that a suitable room is available for administering the survey and measuring height and 
weight. 

• Ensure TREK staff members are aware of their attendance at the survey administration day. 

• Organise students to attend survey administration day. 
 

6.2 Three weeks prior to Survey Administration: 

• Organise teacher packs (APPENDIX 26) 

• Organise parent packs (APPENDIX 29) 

• Organise student packs (APPENDIX 32) 
 

                      6.3 One 1 week prior to Survey Administration: 

• Confirm with school contact that a room with desks will be available and that a teacher will be 
on duty. 

• Confirm that there are no conflicting events on the survey administration day for the students 
involved. 

• Consult the TREK list of roles and duties (APPENDIX 36) and ensure each TREK team 
member is aware of their role and the duties which they will carry out once at the school. 

• Confirm any student’s attendance at survey administration. 
 

6.4 School Cancellation 
Determine which category they are in (e.g. HWLSES, LWMSES etc) and see if another school in the 
same category is able to swap dates. If not, there are 4 spare survey administration days available in 
Term 4. Alternatively, reschedule them for one of the study break days (27th and 28th August – 
providing there will be enough pedometers to use). 
 
 
6.5 Study Day 
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Checklist 
Consult the TREK survey administration day checklist (APPENDIX 35) prior to leaving for the 
school. This lists all materials that need to be taken to the school. 
Roles & Duties 
Consult the TREK list of roles and duties (APPENDIX 36) and ensure each TREK team member is 
aware of their role and the duties which they will carry out once at the school. 
Procedures 
The following pages detail the procedures to be carried out on the survey administration day. 
 
 
 
 

          



 

          6.5.1 TRE
 
 
 

Step 1: 
Prior to leaving the office 
� Use the TREK survey administration day checklist (Z:

Study\School Visit Checklists) to make sure all materials have been packed
� Remember to take the ma
� Allocate TREK staff  

 
Step 2 
Arriving at the school 
� If the environmental scan was not conducted on the student briefing day, arrive 45 minutes 

prior to the agreed appointment time and complete the cross
the environmental scan can be completed at the end of the day to allow the team to focus on 
setting-up the survey administration and starting on time!).

� Otherwise, arrive at school at least 30 minutes before survey administration to allow enough 
time to set up the room 

� Sign in the visitors book. Introduce the project team and ask to see contact person or be 
shown to the room to be used for survey administration

 
Step 3 
Setting up the room 
� Arrange the desks & chairs so that students are all facing in the same direction
� Place a red pen, black pen and green pen on each desk
� Place a questionnaire on each desk (in a boy/girl boy/girl order)
� Set-up the height & weight station in a suitable place (away from the group but still in sight)
� Place 4 chairs close to the height & weigh

be used by students who are next in line for the measurements)
Step 4 

Beginning the survey administration
1. Once the room has been set

timetable and instruct the teacher to send the participating students to the data collection 
room. 

Make sure the session starts on time!
2. Once the students have arrived, ask them to find their name (attached to the questionnaire) 
       and sit at that desk. 
3. Introduce each TREK member and remind the students about the project and its objectives 
      (briefly). 
4. Thank the students for their participation.
5. Provide overview of what will happen in the next hour (questionnaire, pedometers, mapping            
       and height and weight; then they will return to class). Emphasise the fact that there is a lot to  
       do in so little time, thus, it requires them to be well behaved and to listen carefully.
6. Ask them to put on their name
      recorded. 
7. Establish the rules which are to be obeyed:

• Only one person speaks at a time

• Put your hand up if you have a question

• There is to be no talking whilst the questionnaire & mapping is being carried out.

 

6.5.1 TREK Survey Administration Day Procedures

 
Use the TREK survey administration day checklist (Z:\TREK\Master Documents

School Visit Checklists) to make sure all materials have been packed
Remember to take the map book! 

If the environmental scan was not conducted on the student briefing day, arrive 45 minutes 
prior to the agreed appointment time and complete the cross-walk section (Q11)(the rest of 

tal scan can be completed at the end of the day to allow the team to focus on 
up the survey administration and starting on time!). 

Otherwise, arrive at school at least 30 minutes before survey administration to allow enough 

Sign in the visitors book. Introduce the project team and ask to see contact person or be 
shown to the room to be used for survey administration 

Arrange the desks & chairs so that students are all facing in the same direction
ace a red pen, black pen and green pen on each desk 

Place a questionnaire on each desk (in a boy/girl boy/girl order) 
up the height & weight station in a suitable place (away from the group but still in sight)

Place 4 chairs close to the height & weight station but facing away from the measuring area (to 
be used by students who are next in line for the measurements) 

Beginning the survey administration 
Once the room has been set-up ready for data collection, go to the first class on the 

and instruct the teacher to send the participating students to the data collection 

Make sure the session starts on time! 
Once the students have arrived, ask them to find their name (attached to the questionnaire) 

ce each TREK member and remind the students about the project and its objectives 

Thank the students for their participation. 
Provide overview of what will happen in the next hour (questionnaire, pedometers, mapping            

height and weight; then they will return to class). Emphasise the fact that there is a lot to  
do in so little time, thus, it requires them to be well behaved and to listen carefully.
Ask them to put on their name-tag and that the names of any misbehaving students will be  

Establish the rules which are to be obeyed: 

Only one person speaks at a time 

Put your hand up if you have a question 

There is to be no talking whilst the questionnaire & mapping is being carried out.
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K Survey Administration Day Procedures 

Master Documents\Main 
School Visit Checklists) to make sure all materials have been packed 

If the environmental scan was not conducted on the student briefing day, arrive 45 minutes 
walk section (Q11)(the rest of 

tal scan can be completed at the end of the day to allow the team to focus on 

Otherwise, arrive at school at least 30 minutes before survey administration to allow enough 

Sign in the visitors book. Introduce the project team and ask to see contact person or be 

Arrange the desks & chairs so that students are all facing in the same direction 

up the height & weight station in a suitable place (away from the group but still in sight) 
t station but facing away from the measuring area (to 

up ready for data collection, go to the first class on the 
and instruct the teacher to send the participating students to the data collection 

Once the students have arrived, ask them to find their name (attached to the questionnaire)  

ce each TREK member and remind the students about the project and its objectives  

Provide overview of what will happen in the next hour (questionnaire, pedometers, mapping             
height and weight; then they will return to class). Emphasise the fact that there is a lot to   

do in so little time, thus, it requires them to be well behaved and to listen carefully. 
ehaving students will be   

There is to be no talking whilst the questionnaire & mapping is being carried out. 
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8. Note names of any absent students in the exercise book and label their questionnaire pack 
with a post-it note saying ‘away’ and place in the plastic tub.  

9. If students are present who we do not have a copy of their consent form, ask them to return 
to class unless they can provide a consent form on the day. 

 
Step 5 
Questionnaire (30 minutes max) 
1. Stress that it is not a test – there are no right or wrong answers. 
2. Remind them of the rules & to put up their hand if they are unsure what to do or do not 

understand a question. 
3. Go over the instructions written on the front of the questionnaire (i.e., use a black pen, shade 

the circle, write clearly in text boxes, and how to cross out a wrong answer). 
4. Explain that each question will be read out aloud & that the next question won’t be started 

until the last person has finished. Stress that everyone is to go at the same pace as those who 
choose to go ahead without the proper instruction can make mistakes. 

5. If the session has started late skip the sample questions. 
6. Read out the questionnaire.  
7. Have the assistants glance at everyone’s answers so that mistakes can be picked up. 
8. The assistants should help the reader judge when each student has finished the question. 
9. The questionnaire should take no longer than 30 minutes. 
10. Once each question has been completed, ask the students to close their questionnaire and take 

out their pedometer/travel diary and pedometer instruction sheets. 
11. Hand the children over to the pedometer study administrator. 

 
Step 6: 
Pedometers and Travel Diaries (10 minutes max) 

Explanation of Travel Diary and Pedometers 

• The person explaining the pedometers/travel diary should introduce themselves. 

• The travel diary should be explained and then student details and the current day’s entry 
completed as a class. 

• The students are reminded what a pedometer is and the instructions for use explained 

• Students should be reminded of the pedometer rules, which include: 
o The pedometer is expensive, therefore they should take good care of it so other 

children can use them 
o It should be worn at all times except in water and while sleeping 
o If they forget to put it on, they should do so as soon as they remember 
o They should not open the pedometer 
o They should not swap the pedometer – they are all engraved with a number 
o If a student loses a pedometer or thinks it is broken, they should tell their teacher as 

soon as possible. 

• The students are shown how to wear their pedometers and they are then instructed to stand 
up and put on their own pedometer belts/pedometers according to the pedometer instruction 
sheet.  

 
Overview of travel diary as it relates to the pedometer: 

• Students are asked to complete their travel diary each morning with their teacher, filling out 
how they got to and from school and whether they wore their pedometer the previous day. 

• The five options for wearing the pedometer are explained 

• Students are instructed to wear their pedometer over the weekend, but not to take their diary 
home or open the pedometer 

• It should be stressed that students should bring the pedometer back to school on Monday and 
if they do they will receive a small incentive  
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• Students are given the opportunity to ask any questions relating to the pedometers or travel 
diary. 

 
Step 8: 
Wrapping-up the session 

� Ask the students to place their map and map instructions inside their questionnaire and to take 
out their pedometer diary, pedometer instruction sheet and height & weight sheet. 

� Each assistant should then collect the questionnaires (so that the students don’t accidentally 
take their questionnaire with them when they leave). 

� Explain to the students that they need to take home the envelope addressed to their parents 
that contains the parent questionnaire.  

� Explain to them when the questionnaire is due (point out the fluro sticker on the front) and 
instruct them that they are to return the completed parent questionnaire to their teacher. 

� Highlight the fact that if their parent completes and returns the questionnaire, they will go into 
the draw to win a $100 shopping voucher at the store of their choice. 

� If time permits, distribute the questionnaires. If not, hand them to the classroom teacher for 
distribution. 

� Thank the students for their participation. 
� Hand out a ‘walk there today’ sticker to each student. 
� Show them the bouncy balls and explain to them that they will be given to the teacher to hand 

out upon return of the pedometer and travel diary. 
� Stress the due date for the return of the pedometers and travel diaries and that they are to 

hand them in to their teacher. 
� Instruct the students they are to return to their class after they have had their height & weight 

measured and to take their travel diaries and pedometer instruction sheets with them 
� Give them a crossword/wordsleuth to complete whilst they are waiting for their height & 

weight to be measured. 
 
Step 9: 
Height & Weight (15 minutes max)  
NOTE: This is now to be carried out after mapping and  

•••• Ensure the two sets of Scales and stadiometers are located on a flat and firm surface and the 
switch on the bottom-side of the scales set to kilograms. 

•••• Calibrate both sets of scales: 
1) Check scales are reading zero 
2) Place standardised weight in the centre of the scale  
3) If the scale does not read the correct weight then remove the weight and repeat step 1 though 

3. 
4) If the scale still does not read the correct weight then replace batteries with new batteries 
5) Repeat steps 1 and 2 
If the scale does still does not read the correct weight then record measured weight on in the 
“Technician Notes” and proceed to collect student’s weight as instructed below. 

 
Step-by-step procedure for the weight and height measurements 

1) Students who have finished the mapping activity will be ushered to the height and weight 
waiting area by TREK staff and instructed to remove their shoes, hats and any other heavy 
clothing (e.g., jackets, jumpers). They will be asked to take their height & weight sheet with 
them. 

2) Introduce yourself to the student, take their height & weight sheet and double check that they 
have consented to this part of this study on the master list. Place a tick next to their name on 
the master list to denote they have had their height and weight measured. 

3) Ask the student if they are comfortable with having their height & weight measured. Student 
participation in this part of the survey is completely voluntary and they have the right to 



 

withdraw from the project at any time. Students no longer wishing to participate in the study 
should have their request granted, should be thanked for their participation, and asked to 
return to their classroom. Please note their withdrawal and reason (if given) on 
“Technician Notes” section of the profile recording form

4) Complete all the information at the top of the height & weight sheet (these sheets are to be 
kept in the technician’s clipboard for the rest of the data collection session 
the student). 

 
Weight measurement 

1) Check that the scale is reading zero
2) Ask the student to stand on the scale without support, and feet positioned on the blue markers
3) Record weight to the nearest 0.1 kg on profile recording form
4) Ask student to step off the scale 
5) Repeat steps 1 through 4 
6) If the two measurements differ by more than 0.4 kg then repeat steps 1 through 4 

Height measurement 
1) Ask student to stand with back, buttocks and heels against stadiometer. The student’s feet should be 

together and flat on the ground (i.e., on the stadiometer base) and his/her arms should be hanging 
naturally by the sides. 

2) Ask student to look straight ahead, and ensure the student’s head is in the Frankfort plane (Figure 1).
3) The student is instructed to breath in and briefly hold

place the headboard firmly down on the vertex (highest point of the skull when head is in the 
Frankfort plane), gently crushing the hair as much as possible. The recorder or technician should 
ensure that body position in step 1 and 2 is maintained.

4) Read the stadiometer dial ensuring that the technician is at eye level with the instruments dial. Use a 
chair or box if the dial cannot be read from a standing position.

5) Record height on the profile recording form
6) Ask the student to step away from the stadiometer.
7) Repeat steps 1 through 6. 
8) If the two measurements differ by more than 0.4 cm then repeat steps 1 through 6.

Figure 1. Head position for the Frankfort plane
(Source: Gore, C.J and Edwards, D.A 1992. Aus

Feedback to students regarding their weight and height
Some children may be sensitive about their physique. Comments regarding the student’s height or 
weight should be avoided. Height and weight measur
they request this information Furthermore, the student should be asked to not talk about their height 
or weight with other children.  
Weight is not a measure of adiposity or body composition. Some students m
measurement with adiposity (e.g., student comments such as “being fat” or “being skinny”). Students 

 

rom the project at any time. Students no longer wishing to participate in the study 
should have their request granted, should be thanked for their participation, and asked to 
return to their classroom. Please note their withdrawal and reason (if given) on 
“Technician Notes” section of the profile recording form 
Complete all the information at the top of the height & weight sheet (these sheets are to be 
kept in the technician’s clipboard for the rest of the data collection session 

Check that the scale is reading zero 
Ask the student to stand on the scale without support, and feet positioned on the blue markers
Record weight to the nearest 0.1 kg on profile recording form 

 

If the two measurements differ by more than 0.4 kg then repeat steps 1 through 4 

Ask student to stand with back, buttocks and heels against stadiometer. The student’s feet should be 
round (i.e., on the stadiometer base) and his/her arms should be hanging 

Ask student to look straight ahead, and ensure the student’s head is in the Frankfort plane (Figure 1).
The student is instructed to breath in and briefly hold breath (i.e., for 1-2 seconds). At the same time 
place the headboard firmly down on the vertex (highest point of the skull when head is in the 
Frankfort plane), gently crushing the hair as much as possible. The recorder or technician should 

dy position in step 1 and 2 is maintained. 
Read the stadiometer dial ensuring that the technician is at eye level with the instruments dial. Use a 
chair or box if the dial cannot be read from a standing position. 
Record height on the profile recording form. 
Ask the student to step away from the stadiometer. 

If the two measurements differ by more than 0.4 cm then repeat steps 1 through 6.

Figure 1. Head position for the Frankfort plane 
(Source: Gore, C.J and Edwards, D.A 1992. Australian Fitness Norms: A Manual for Fitness Assessors)

Feedback to students regarding their weight and height 
Some children may be sensitive about their physique. Comments regarding the student’s height or 
weight should be avoided. Height and weight measurements should be provided to the student 
they request this information Furthermore, the student should be asked to not talk about their height 

Weight is not a measure of adiposity or body composition. Some students m
measurement with adiposity (e.g., student comments such as “being fat” or “being skinny”). Students 
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rom the project at any time. Students no longer wishing to participate in the study 
should have their request granted, should be thanked for their participation, and asked to 
return to their classroom. Please note their withdrawal and reason (if given) on the 

Complete all the information at the top of the height & weight sheet (these sheets are to be 
kept in the technician’s clipboard for the rest of the data collection session – not given back to 

Ask the student to stand on the scale without support, and feet positioned on the blue markers 

If the two measurements differ by more than 0.4 kg then repeat steps 1 through 4  

Ask student to stand with back, buttocks and heels against stadiometer. The student’s feet should be 
round (i.e., on the stadiometer base) and his/her arms should be hanging 

Ask student to look straight ahead, and ensure the student’s head is in the Frankfort plane (Figure 1). 
2 seconds). At the same time 

place the headboard firmly down on the vertex (highest point of the skull when head is in the 
Frankfort plane), gently crushing the hair as much as possible. The recorder or technician should 

Read the stadiometer dial ensuring that the technician is at eye level with the instruments dial. Use a 

If the two measurements differ by more than 0.4 cm then repeat steps 1 through 6. 

 

tralian Fitness Norms: A Manual for Fitness Assessors) 

Some children may be sensitive about their physique. Comments regarding the student’s height or 
ements should be provided to the student only if 

they request this information Furthermore, the student should be asked to not talk about their height 

Weight is not a measure of adiposity or body composition. Some students may associate weight 
measurement with adiposity (e.g., student comments such as “being fat” or “being skinny”). Students 
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may make negative comments about themselves as being “too fat” or “skinny”. Should this situation 
arise, then positive reinforcement should be provided such as: 

1)  “Your weight does not mean you are fat or skinny” 
2)  “Your weight is not important. It is how much you play and be active and the types of food 

you eat which is important” 
3)  “There is no such thing as being too fat or too skinny. Everyone’s body comes in different 

shapes and sizes, and that is what makes us unique” 
4)  “We are not measuring your weight to see how fat or skinny you are, we a just wanting to see 

how much children weigh overall in your school” (in addition to this you could say that weight 
and height from all children in the school will be added together)”. 

 
Step 10: 
Instructing the teachers of what they need to do 
� A TREK team member walks with the students back to class.  
� Provide the teacher with their teacher pack and explain their role over the next week: 

• Ensure students fill out their travel & pedometer diary daily. 

• Tick the names of students whose diaries and pedometers are collected. 

• Collect travel/pedometer diaries, pedometers and parent questionnaires ON THE 
DUE DATE and place them in the envelopes provided. 

• Let them know that the contact person will collect the envelopes from them on the 
due date ready for the courier to pick up. 

• Give a reminder to students who have not returned their pedometer. 
 

Step 11: 
Prior to leaving the school 
� Collect the pens and return them to the tub. 
� Leave the room as it looked when the team arrived (i.e., stack chairs and move desks). 
� Pack-up the height and weight measuring area. 
� Scan the room and make sure there is nothing left behind. 
� Sign out of the visitors book. 
� Thank the contact person for their time and effort and that we will be in touch. 
� Complete the rest of the environmental scan. 

  
7. DATA CLEANING AND PROCESSING 

• Modify the TREK participant database to note which student questionnaires were completed 
(note absences) and on what date and any miscellaneous changes which occurred on the day 
(these will have been noted down in the exercise book taken out to the school). 

• Carefully check questionnaires for errors or unclear markings. 

• Check each student’s map and mark whether route to and from school is the same or different 
(page 9 of student questionnaire). 

• Remove spines from questionnaires. 

• Print list of questionnaire ID’s for SAVANT, and pin to batch of questionnaires to be sent for 
scanning. Keep a copy for ourselves as well since this records which questionnaires have been 
given to SAVANT for scanning and on what date. 

• Record in the TREK database the date questionnaires were sent to SAVANT and received 
back after scanning. 

• Place the completed height and weight sheets in a pile ready to be given to Georgie for data 
entry when the pedometers from the same school are returned. 

• Place the maps and mapping instruction sheets in a batch labelled with the school’s name and 
hand over to Karen Villanueva for data entry. 
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8. COLLECTION OF PEDOMETERS AND TRAVEL DIARIES 
8.1 Courier bookings 

• Fastway Couriers need to be booked for a pick-up 48hrs prior to the pickup time. 
� Take one of the ‘receiver pays’ courier forms (found in the TREK filing cabinet under 

‘courier info’) and fill out the details. Be sure to put in bold capital letters that the 
goods must be picked up from the school and delivered to UWA ON THE SAME 
DAY! 

� Fax the form to Fastway Couriers and follow up with a phonecall to ensure they 
received the fax. 

• A courier needs to be booked to ensure that the pedometers, travel diaries and parent 
questionnaires are collected on their due date (i.e. 7 days from the survey administration day). 

• Another courier run needs to be booked for the day after this due date in case there are any 
outstanding pedometers/travel diaries & parent questionnaires. 

• Phone the school contact person the day before the courier is booked for a pick-up so that 
they can ensure the sealed envelopes will be ready for collection. 

• When the courier delivers the goods, they are to be paid with a pre-purchased Fastway courier 
payment sticker (stored in the TREK filing cabinet in the ‘courier info’ folder). This equates to 
$6.60 per delivery. 

 
8.2 Chasing unreturned pedometers, travel/pedometer diaries and parent questionnaires 

• Due to the recycling of pedometers and their 7-day memory, the collection of pedometers 
needs to be vigilantly controlled. 

• Any student who has not returned their pedometer should be followed up by a phone call to 
their parent.  Politely request to the parent that they ensure the pedometer is returned to their 
child’s teacher the next morning. 

• Create a list of names of students who failed to return their pedometers, travel/pedometer 
diary and parent questionnaire and fax or email this list to the contact person. Ask the contact 
person to ensure that these are returned in the padded reply paid envelope provided (if they 
have missed the two courier runs). 

 
9. SCHOOL FOLLOW UP 

•••• Approximately two weeks following data collection (or during school holidays), send the end 
of study thank you letter to the principal/contact person (APPENDIX 37) along with the 
school certificate (APPENDIX 38). 

• Confirm when it is anticipated that feedback/results will be available. 

• Ensure report is sent to school as soon as possible. 
 
10. PROJECT CONFIDENTIALITY PROCEDURES 

• All staff, Postgraduate and work experience students working on the project must read and 
sign a TREK project Confidentiality Agreement as well as the University’s ‘Code of Practice for 
the use of name-identified data’. (APPENDIX 39). 

• Once a School has consented to participate in the project, the Principal sends class lists to the 
Project Coordinator to enable individual briefing packs to be made for each student/parent 
(consent forms etc).  Once a Parent has consented to their child’s participation in the study, 
the page containing identifying information must be removed immediately and their name and 
address details are entered into a password protected excel database, given a project ID 
number and the hard copy is then stored in a locked cabinet.  Access to the electronic 
database is restricted to the Chief Investigator and Project Coordinator.  

• The project ID number is, therefore, the only identifier used on all project questionnaires, 
height/weight measurement sheets, travel diaries and mapping activities.   
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Appendix 1: 
Supporting Letter from the DET



 

 245

 
  



 

 246

 
 
 
 
 
 
 
 
 
 

Appendix 2:  
Invitation Letter from the CI 



 

 

 S C H O O L  O F  P O P U L A T I O N  H E A L T H  

The University of Western Australia 
M707, 35 Stirling Hwy 

CRAWLEY  WA  6009 

Telephone: +61 8 6488 1257 
Facsimile:  +61 8 6488 1199 

Email:  Billie.Giles-Corti@uwa.edu.au 
<Insert date here> 
 
The Principal 
<Insert school name here> 
<Insert street address here> 
<Insert school suburb here> WA <postcode> 
 

Dear <name> 
 

RE: TRAVEL, ENVIRONMENT AND KIDS (TREK) PROJECT 
 

I would like to invite your school to take part in research being undertaken by the UWA School of Population Health in 
collaboration with Walking WA, a multi-sector committee that includes the Department of Education and Training.  This 
project is examining the range of factors that influence children using active modes of transport, including the impact of 
neighbourhood design surrounding their homes and their school.   
 
A detailed information sheet about the study is attached.  The research will involve a survey of a random selection of 90 
Year 5-7 students.  Once parents have given their permission for their child to participate, we would like to arrange for 
students to complete their questionnaire during class time.  A research assistant will assist students to complete their 
questionnaires, and measure the children’s height and weight.  As we are piloting and testing the reliability of the surveys 
at this stage, we would need to administer the questionnaires twice, approximately one week apart.  We will work with 
you and your staff to ensure that we conduct the study at a time that there is minimal disruption to classroom activities.  
 
The information collected will be used by Walking WA to assist in improving neighbourhoods to make walking and 
cycling safer for children, and to develop programs designed to encourage children’s active transport.  Each school that 
participates will be provided with feedback about its results. 
 
Participation is entirely voluntary, and participants will not have to answer any question that they do not wish to. The 
questions will not be of a sensitive nature, and all discussions will be treated confidentially.  The research has been 
approved by the University of Western Australian Human Research Ethics Committee. 
 
I hope that you will be willing to participate in this important study.  If you would like more information, please contact 
me on 6488 1257 or Gina Wood, the project co-ordinator, on 6488 1310 or by email (trek@meddent.uwa.edu.au).  We 
will telephone you in the next week or so discuss whether your school is willing to participate. 
 
 
We look forward to speaking to you soon.  
 
Yours faithfully, 
 

 
Billie Giles-Corti 
Professor and NHMRC / NHF Career Development Fellow 
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Appendix 3:  
Principal’s Study Information Sheet 



 

 

 
      

 

TRavel, 

 
This research is being undertaken by researchers at The University of Western Australia. The overall aim of this 
project is to examine the extent to which the urban design of local neighbourhoods discourages or encourages 
children walking and cycling in their local neighbourhood, particularly using active forms of transport to school.  
 

WHY DO THIS RESEARCH? 
 

There are many potential health and social benefits that result from children using active forms of transport.  
However, in the last few decades there has been a rapid decline in children walking and cycling in the local 
neighbourhood.  There are many factors that might be contributing to this trend: children’s and parents’ attitudes 
and perceptions; urban design changes; traffic; concerns regardi
 

This study will examine which of these factors are most important and which, if any, of them are open to an 
intervention.  For example, is it possible to create neighbourhoods that are safer for children, 
that might encourage more children to walk or cycle in the local neighbourhood?
 

HOW WILL THIS RESEARCH BE CONDUCTED
 

Government primary schools will be selected to take part in the survey.  The schools will be selected on the basis of
the urban design of the neighbourhoods in which they are located.  Principals will be asked if their school will 
participate, and the permission of class room teachers will be sought.  
 

A random selection of approximately 90 Year 5
the survey.  Participation in the study is voluntary.  We would like consenting students to complete their 
questionnaire during school hours, and take their parent’s questionnaire home for completion.  
 

We will require a suitable room in which to administer the survey with the students, and to measure their height 
and weight.  To obtain an objective measure of overall physical activity, students will be asked to wear a pedometer 
which will record the number of steps they take.  
 

Principals will be asked to complete a short questionnaire about the size of the school, the school’s policy in relation 
to active transport, the presence of any programs that encourage active transport (such as a ‘Walking School Bus
and any perceived benefits or problems with these programs. When the research team visits the school to 
administer the student surveys, they will conduct an environmental scan of the neighbourhood and paths leading to 
the school ground.   
 
 
 
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that
manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles
Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 

be provided with a copy of the Information Sheet and Consent Form for their personal records

 

          S C H O O L  O F  

H E A L T H  

The University of

Email:  

avel, Environment and Kids (TREK) Project 
 

INFORMATION SHEET 

This research is being undertaken by researchers at The University of Western Australia. The overall aim of this 
project is to examine the extent to which the urban design of local neighbourhoods discourages or encourages 

in their local neighbourhood, particularly using active forms of transport to school.  

There are many potential health and social benefits that result from children using active forms of transport.  
there has been a rapid decline in children walking and cycling in the local 

neighbourhood.  There are many factors that might be contributing to this trend: children’s and parents’ attitudes 
and perceptions; urban design changes; traffic; concerns regarding road safety; and school policies and programs.

This study will examine which of these factors are most important and which, if any, of them are open to an 
intervention.  For example, is it possible to create neighbourhoods that are safer for children, 
that might encourage more children to walk or cycle in the local neighbourhood? 

H BE CONDUCTED? 

Government primary schools will be selected to take part in the survey.  The schools will be selected on the basis of
the urban design of the neighbourhoods in which they are located.  Principals will be asked if their school will 
participate, and the permission of class room teachers will be sought.   

A random selection of approximately 90 Year 5-7 students and their parents or carers will be invited to take part in 
the survey.  Participation in the study is voluntary.  We would like consenting students to complete their 
questionnaire during school hours, and take their parent’s questionnaire home for completion.  

will require a suitable room in which to administer the survey with the students, and to measure their height 
and weight.  To obtain an objective measure of overall physical activity, students will be asked to wear a pedometer 

of steps they take.   

Principals will be asked to complete a short questionnaire about the size of the school, the school’s policy in relation 
to active transport, the presence of any programs that encourage active transport (such as a ‘Walking School Bus
and any perceived benefits or problems with these programs. When the research team visits the school to 
administer the student surveys, they will conduct an environmental scan of the neighbourhood and paths leading to 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that if they have any complaint regarding the 
manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, alternatively to the Secretary, 

ffice, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 

be provided with a copy of the Information Sheet and Consent Form for their personal records. 

 

C H O O L  O F  P O P U L A T I O N  

M431 

The University of Western Australia 
35 Stirling Hwy 

CRAWLEY  WA  6009 

Telephone: +61 8 6488 1257 
Facsimile: +61 8 6488 1188 

Email:  Billie.Giles-Corti@uwa.edu.au 

This research is being undertaken by researchers at The University of Western Australia. The overall aim of this 
project is to examine the extent to which the urban design of local neighbourhoods discourages or encourages 

in their local neighbourhood, particularly using active forms of transport to school.   

There are many potential health and social benefits that result from children using active forms of transport.  
there has been a rapid decline in children walking and cycling in the local 

neighbourhood.  There are many factors that might be contributing to this trend: children’s and parents’ attitudes 
ng road safety; and school policies and programs. 

This study will examine which of these factors are most important and which, if any, of them are open to an 
intervention.  For example, is it possible to create neighbourhoods that are safer for children, or develop programs 

Government primary schools will be selected to take part in the survey.  The schools will be selected on the basis of 
the urban design of the neighbourhoods in which they are located.  Principals will be asked if their school will 

arents or carers will be invited to take part in 
the survey.  Participation in the study is voluntary.  We would like consenting students to complete their 
questionnaire during school hours, and take their parent’s questionnaire home for completion.   

will require a suitable room in which to administer the survey with the students, and to measure their height 
and weight.  To obtain an objective measure of overall physical activity, students will be asked to wear a pedometer 

Principals will be asked to complete a short questionnaire about the size of the school, the school’s policy in relation 
to active transport, the presence of any programs that encourage active transport (such as a ‘Walking School Bus’) 
and any perceived benefits or problems with these programs. When the research team visits the school to 
administer the student surveys, they will conduct an environmental scan of the neighbourhood and paths leading to 

if they have any complaint regarding the 
Corti 6488 1257) or, alternatively to the Secretary, 

ffice, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 
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WHAT ARE THE BENEFITS OF THIS RESEARCH? 
 

This research is consistent with the activities of the Premier’s Physical Activity Task Force, which aims to increase 
physical activity in adults and children.   
 

The results of the survey will be provided to each School that takes part.  This information could assist the school 
community in planning programs related to active transport, and may provide insights into matters concerning 
school traffic and parking, and road safety for children at the school. 
 

This research is being conducted in collaboration with Walking WA.  This committee includes representatives from 
the Department for Planning and Infrastructure, the Department of Education and Training, Main Roads WA, and 
the National Heart Foundation.  Information we collect from the survey could be used by these groups to develop 
guidelines for creating streets that encourage children to walk or cycle, and introduce programs that might 
encourage more children to use active modes of transport.   
 
HOW MUCH TIME WILL THIS TAKE? 
 

We would like to visit the school to brief the students on the study, and provide them with information sheets and 
consent forms to take home to their parents or carers.  We would appreciate the classroom teachers collecting the 
forms when they are returned.  Due to the relatively non-sensitive nature of the study, we expect to achieve a 
relatively high level of participation in the survey.   
 

The research team will arrange with the school for a suitable time to visit and conduct the surveys.  The student 
survey will take about 1hr 15 minutes to complete and with the teacher’s permission will be completed during class 
time.  We anticipate administering the questionnaire with groups of 15-30 students at one time, which will enable 
us to survey all students on one day. 
 
CONFIDENTIALITY 
 

In general the questions will not be of a sensitive nature, but all information will be treated in the strictest of 
confidence. No information about an individual will be reported separately, and results for individual schools will 
be provided to that school only. 
 
DO I HAVE TO TAKE PART? 
 

Participation in this study is completely voluntary.  You do not have to answer any question that you do not wish 
to, and are free to withdraw at any time. You do not have to provide a reason for deciding not to participate.  If you 
are willing for your school to be in the study, please sign the enclosed consent forms, and return the ‘UWA Copy’ 
in the postage paid envelope supplied.  Please retain ‘Your Copy’ for your records. 
 
QUESTIONS AND QUERIES 
 

We would very much appreciate your involvement in this important study.  If you require additional information 
about the project or your involvement, please do not hesitate to contact the project’s coordinator, Gina Wood on 
6488 1310 (or email: trek@meddent.uwa.edu.au).    
 
If you have any concerns please contact the principal investigator, Professor Billie Giles-Corti on 6488 1257 (or 
email: Billie.Giles-Corti@uwa.edu.au). 
 
 
 
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that if they have any complaint regarding the 
manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, alternatively to the Secretary, 
Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 

be provided with a copy of the Information Sheet and Consent Form for their personal records. 

 



 

 

 

 
 
 
 
 
 
 
 

Appendix 4:  
Consent form - UWA copy 



 
 
 
 
 
 
 

TRavel, Environment and Kids (TREK) Project

Because this is a University study, we are required to ask you to provide written confirmation of consent aft
reading the study information sheet. 

I ____________________________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising that I 
may withdraw at any time without reason and without prejudice.
 
I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are bein
will be done with the data upon completion of the research.
 
I acknowledge that participation in the study will involve:
 

1. Distribution of parent consent forms to children selected to participate in the study;
2. Completion of a questionnaire during class time by children participating in the survey;
3. Completion of a short questionnaire by myself about school policy and practice;
4. The research team conducting an environmental scan of the surrounding streets and entrances to the 

 
I acknowledge that in exchange for participation in the study, the research team will:
 

1. Provide items for the school newsletter to inform parents about the study if required;
2. Provide the School with a report on the results for our school.

 
I agree that research data gathered for the study may be published provided my name, the school at which I work 
and any other identifying information is not used.
 
 
 
Signature: ________________________________  
 
 
 
 
 
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 
regarding the manner in which a research project is conducted, it
alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Ned
number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal records.

 

 

 

S C H O O L  O F  

The University of Western Australia

Telephone:

Facsimile:
Email:  

 
 

TRavel, Environment and Kids (TREK) Project 
 

PRINCIPAL CONSENT FORM 

 
Because this is a University study, we are required to ask you to provide written confirmation of consent aft

 
I ____________________________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising that I 

ay withdraw at any time without reason and without prejudice. 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, and what 
will be done with the data upon completion of the research. 

I acknowledge that participation in the study will involve: 

Distribution of parent consent forms to children selected to participate in the study;
f a questionnaire during class time by children participating in the survey;

Completion of a short questionnaire by myself about school policy and practice; 
The research team conducting an environmental scan of the surrounding streets and entrances to the 

I acknowledge that in exchange for participation in the study, the research team will: 

Provide items for the school newsletter to inform parents about the study if required;
Provide the School with a report on the results for our school. 

that research data gathered for the study may be published provided my name, the school at which I work 
and any other identifying information is not used. 

Signature: ________________________________    Date: ____________

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 
regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles
alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Ned

study participants must be provided with a copy of the Information Sheet and Consent Form for their personal records.
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C H O O L  O F  P O P U L A T I O N  H E A L T H  
M707 

The University of Western Australia 
35 Stirling Hwy  

CRAWLEY  WA  6009 
Telephone: +61 8 6488 1257 

Facsimile: +61 8 6488 1199 
Email:  Billie.Giles-Corti@uwa.edu.au  

 

Because this is a University study, we are required to ask you to provide written confirmation of consent after 

I ____________________________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising that I 

I understand that all information provided is treated as strictly confidential and will not be released by the 
g collected, its purpose, and what 

Distribution of parent consent forms to children selected to participate in the study; 
f a questionnaire during class time by children participating in the survey; 

 
The research team conducting an environmental scan of the surrounding streets and entrances to the school. 

Provide items for the school newsletter to inform parents about the study if required; 

that research data gathered for the study may be published provided my name, the school at which I work 

Date: ____________ 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint 
may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, 

alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone 
study participants must be provided with a copy of the Information Sheet and Consent Form for their personal records. 



 

 

 

 
 
 
 
 
 
 
 

Appendix 5:  
Consent form - School’s copy 



 
 
 
 
 
 
 

TRavel, Environment and Kids (TREK) Project

Because this is a University study, we are required to ask you to provide written confirmation of consent 
after reading the study information sheet.

I ____________________________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 
that I may withdraw at any time without reason and wit
 
I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 
and what will be done with the data upon completion of the research.
 
I acknowledge that participation in the study will involve:
 

5. Distribution of parent consent forms to children selected to participate in the study;
6. Completion of a questionnaire during class time by childre
7. Completion of a short questionnaire by myself about school policy and practice;
8. The research team conducting an environmental scan of the surrounding streets and entrances to 

the school. 
 
I acknowledge that in exchange for pa
 

3. Provide items for the school newsletter to inform parents about the study if required;
4. Provide the School with a report on the results for our school.

 
I agree that research data gathered for the study may
work and any other identifying information is not used.
 
 
 
Signature: ________________________________  
 
 
 
 
 
 
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 
regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Gi
alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The 
number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their pe

  

 

S C H O O L  O F  P O P U L A T I O N  

The University of Western Australia

Telephone:
Facsimile:

Email:  Billie.Giles

 
 

TRavel, Environment and Kids (TREK) Project 
 

PRINCIPAL CONSENT FORM 

 
Because this is a University study, we are required to ask you to provide written confirmation of consent 
after reading the study information sheet. 

 
_________________________________ (full name) have read the information provided and any 

questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 
that I may withdraw at any time without reason and without prejudice. 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 

e with the data upon completion of the research. 

I acknowledge that participation in the study will involve: 

Distribution of parent consent forms to children selected to participate in the study;
Completion of a questionnaire during class time by children participating in the survey;
Completion of a short questionnaire by myself about school policy and practice;
The research team conducting an environmental scan of the surrounding streets and entrances to 

I acknowledge that in exchange for participation in the study, the research team will: 

Provide items for the school newsletter to inform parents about the study if required;
Provide the School with a report on the results for our school. 

I agree that research data gathered for the study may be published provided my name, the school at which I 
work and any other identifying information is not used. 

Signature: ________________________________    Date: ____________

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 
regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Gi
alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone 
number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their pe

254

O P U L A T I O N  H E A L T H  
M707 

The University of Western Australia 

35 Stirling Hwy  
CRAWLEY  WA  6009 

Telephone: +61 8 6488 1257 
Facsimile: +61 8 6488 1199 

llie.Giles-Corti@uwa.edu.au  

 

Because this is a University study, we are required to ask you to provide written confirmation of consent 

_________________________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 

Distribution of parent consent forms to children selected to participate in the study; 
n participating in the survey; 

Completion of a short questionnaire by myself about school policy and practice; 
The research team conducting an environmental scan of the surrounding streets and entrances to 

 

Provide items for the school newsletter to inform parents about the study if required; 

be published provided my name, the school at which I 

Date: ____________ 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint 
regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, 

University of Western Australia, Nedlands, 6907 (telephone 
number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal records. 



 

 

 

 
 
 
 
 
 
 
 

Appendix 6:  
1st Follow-up Call Checklist 

 
 
 



 

                   TREK 1

Name of School: ________________________ Number: _________________
Date of phone call: ______________________ Person: __________________

  
 

 
 

1. Introduce self 
 

2. Ascertain whether they have received the CI letter, DET supporting letter, principal info sheet and 
consent forms. 

 
3. Ascertain their interested in participating. If not, what is their main reason? 

__________________ 
 
4. Reiterate what would be required of the school:

Visit one: Student briefing (approx 10 mins per class)

• Introduce the study to the students

• Provide students with info sheets and consent forms to take home to parents/carers
Tentative Date: _______________________
 
 

Visit two: Survey administration day (approx 1hour per class of 15

Date: ________________________
 
      Opportunity to have a teacher briefing also
 
5. Ask them to sign the consent form and post/fax us back the original.
 
6. Do they wish to be the contact person, or would they like to nominate someone else? 
      _____________________________

 
7. Next step: 

• We will post them a thank
year 5, 6 & 7 details. 

• We will then notify them of the classes we have selected at random to participate

• Book briefing & survey administration day

• Questionnaire 

• Mapping activity 

• Pedometers 

Notes: 

 

 
                          

TREK 1st FOLLOW UP PHONE CALL PROTOCOL
                                  

Name of School: ________________________ Number: _________________
Date of phone call: ______________________ Person: __________________

 

Ascertain whether they have received the CI letter, DET supporting letter, principal info sheet and 

Ascertain their interested in participating. If not, what is their main reason? 

required of the school: 
Student briefing (approx 10 mins per class) 

Introduce the study to the students 

Provide students with info sheets and consent forms to take home to parents/carers
_______________________ 

y administration day (approx 1hour per class of 15-30 students)

________ 

Opportunity to have a teacher briefing also 

Ask them to sign the consent form and post/fax us back the original. 

Do they wish to be the contact person, or would they like to nominate someone else? 
_____________________________ 

will post them a thank-you letter, newsletter article and a sheet to 

We will then notify them of the classes we have selected at random to participate

Book briefing & survey administration day 

 

• Travel/pedometer diary 

• Hand out the parents questionnaire 

• Measure height and weight.  
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FOLLOW UP PHONE CALL PROTOCOL 

Name of School: ________________________ Number: _________________ 
Date of phone call: ______________________ Person: __________________ 

Ascertain whether they have received the CI letter, DET supporting letter, principal info sheet and 

Ascertain their interested in participating. If not, what is their main reason? 

Provide students with info sheets and consent forms to take home to parents/carers 

30 students) 
 
 
 

 
           Tentative 

Do they wish to be the contact person, or would they like to nominate someone else?  

you letter, newsletter article and a sheet to fax back with their 

We will then notify them of the classes we have selected at random to participate 

 



 

 

 
 
 
 
 
 
 

Appendix 7:  
School Summary Sheet 

 
 
 
 
 
 
 
 



 

TREK SCHOOL SUMMARY SHEET

 
 
Timetable/Checklist 
 

 

School:  
 
 

Phone:  

Address: 
 

Class start:  Recess: 

Teachers involved: 

Activity: Proposed 
Date:

School consent received  

Thank you letter  

Newsletter item provided  

Class details faxed back  

Class lists provided  

Consent forms printed  

Information sheets printed  

Envelopes addressed  

Teacher information kit 
organised 

 

Teacher briefing  

Student briefing   

Consent forms issued  

Consent forms received  

Call to school to confirm 
data collection date 

 

 

          

TREK SCHOOL SUMMARY SHEET

 
 

Principal:   
 

Contact Person:   
 

Fax:  

Recess:  Lunch:  Finish: 
 

Proposed  
Date: 

Confirmed  
by: 

Actual  
Date: 
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TREK SCHOOL SUMMARY SHEET 

Finish:  

Comments: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

Venue confirmed     

Staff confirmed     

Data collection date     

Maps printed with ID’s     

Pedometer/diary complete     

Pedometer/diary collection     

Teacher gifts presented     

School gift presented     

Student gifts presented     

Thank you letter sent     

School results/follow up 
provided 

    

Notes: 
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Appendix 8:  
Thank-you for Participating Letter 

 
 

 
 



 

 

 S C H O O L  O F  P O P U L A T I O N  H E A L T H  
M707 

The University of Western Australia 
35 Stirling Hwy 

CRAWLEY  WA  6009 
 

Telephone: +61 8 6488 1257 
Facsimile:  +61 8 6488 1199 

Email:  Billie.Giles-Corti@uwa.edu.au 

<Insert date here> 
 
The Principal 
<Insert school name here> 
<Insert street address here> 
<Insert school suburb here> WA <postcode> 
 

Dear <name> 
 
 

RE: TRAVEL, ENVIRONMENT AND KIDS (TREK) PROJECT 
 
 

Thank you for agreeing to take part in the TREK study – your participation is sincerely appreciated and is critical to the 
success of the project. 
 

One of our study team members will contact you in the next week or so to discuss the proposed approach to administering 
the student questionnaires, and to establish a suitable date to visit the school to invite students to take part in the study.  To 
help us determine how to select classes and children to participate, we would be grateful if you could provide us with 
details of the year 5, 6 and 7 classes at your school on the attached sheet and fax this back to us on 6488 1199 before we 
come and visit your school.   
 

In addition, we have attached an overview of the TREK project for parents, which may be suitable for inclusion in your 
school newsletter.  Please feel free to edit this document to meet your school’s requirements.  
If you would like an electronic version of this overview, please email: trek@meddent.uwa.edu.au 
 

Thank you again for involving your school in this important study.  If you would like to discuss the project, or need further 
information, please contact me on 6488 1257 or phone one of the TREK project officers on 64881310.  We look forward 
to speaking with you soon. 
 
 

Yours faithfully, 
 
 
 
 
 
Billie Giles-Corti 
Professor and NHMRC / NHF Career Development Fellow 
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Appendix 9:  
School Class Summary Fax Sheet 



 

 

TRavel, Environment and Kids (TREK) Study  

Health Promotion Research and Evaluation Group  

School of Population Health   M707  

The University of Western Australia  

35 Stirling Highway  

Crawley, Western Australia  6009 
 Telephone: +61 8 6488 1310  

Fascimile:  +61 8 6488 1199  

TRavel, Environment and Kids (TREK) Project 
______________  Primary School 

School Timetable: 
School start time:_____________  First break:_________  Lunch:_____ to ______ 
Afternoon break:_____________  Close time:__________ 

 
YEAR 5, 6, 7 CLASS DETAILS: 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please fill out this sheet and fax to the TREK project on: 6488 1199 

  

 
Year 6 

 
Name of teacher 

Number of 
year 6 

students 

Is this a 
split class 

(Y/N) 

How is this class 
split? 

(5/6 or 6/7) 

Class 1     

Class 2     

Class 3     

Class 4     

 

 
Year 5 

 
Name of teacher 

Number of 
year 5 

students 

Is this a 
split class 

(Y/N) 

How is this class 
split? 

(4/5 or 5/6) 

Class 1     

Class 2     

Class 3     

Class 4     

 

 
Year 7 

 
Name of teacher 

Number of 
year 

7students 

Is this a 
split class 

(Y/N) 

 

Class 1     

Class 2     

Class 3     

Class 4     
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Appendix 10:  
Newsletter Article 



 

 

TRavel, Environment and Kids (TREK) Project 
 
Our school has been invited to take part in an important research project being run by The 
University of Western Australia during term X. The study will be investigating how things 
such as neighbourhood design, traffic, and school location affect whether children walk and 
cycle to school and other places in the local area.  Some year 5-7 students and their 
parents will be invited to participate in the TREK project.  The research team will survey 
parents and children to collect their opinions about walking and cycling to and from school, 
and their views on matters such as road safety.  By participating in this study, you and your 
child can provide information that may be used by state and local government to design 
neighbourhoods that are safer for kids. The TREK project has been endorsed by the 
Director General of the Department of Education and Training and the study team is 
working with government departments who will use the results to design future schools. I 
would encourage you all to take part if you are invited to participate. 
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Appendix 11:  
Survey Administration Day Booking List



 
 

         TREK Main Study Survey Adminis

 
 
 
  

 

2nd Foll

Category  New Dates
HWHSES Mon 30
 Tue 21
 Tue 13
 Mon 19
LWHSES Tue 31
 Mon 10
 Mon 22
 Tues 30
HWMSES Tue 7
 Mon 20
 Mon 5
 Tue 6
LWMSES Mon 3
 Tue 4
 Tues 18
 Mon 29
HWLSES Mon 6
 Tue 14
 Tue 23
 Mon 12
LWLSES Mon 13
 Tue 11
 Mon 17
 Tue 20

 

TREK Main Study Survey Administration Booking Schedule
 

 
 
 
 
 
 
 

Appendix 12:  
Follow-up Call Checklist

 

New Dates School Booked 
Mon 30th Jul  
Tue 21st Aug  
Tue 13th Nov  
Mon 19th Nov  
Tue 31st Jul  
Mon 10th Sep  
Mon 22nd Oct  
Tues 30th Oct  
Tue 7th Aug  
Mon 20th Aug  
Mon 5th Nov  

e 6th Nov  
Mon 3rd Sep  
Tue 4th Sep  
Tues 18th Sep  
Mon 29th Oct  
Mon 6th Aug  
Tue 14th Aug  
Tue 23rd Oct  
Mon 12th Nov  
Mon 13th Aug  
Tue 11th Sep  
Mon 17th Sep  
Tue 20th Nov  

tration Booking Schedule 

up Call Checklist 



 
                TREK 2

        Name of School: ________________________ Number: _________________
                               Date of phone call: _________________

  
 

 
8. Introduce self 
9. Thank them for faxing back the year 5, 6 & 7 class details
 
10. Tell them which classes we would like to invite to participate

______________________________________________________
_____________________

 
11. Ask them to provide us with the names of the students in these classes (fax/email)
12. Tell them we need to arrange a time to come into their class to do the:

Student briefing session
(brief students on the project and give them parent information sheets and consent forms)
 
Date and time confirmed: ___________________
 
Data collection session 
(perform student questionnaire, mapping activi
diary, give out parent questionnaires)
 
Date and time confirmed: ___________________

 Room to conduct all sessions (e.g. library or art room) ______________________
 
13. Are they happy to inform the teache

teacher briefing, email them the teachers info pack.
     Date of teacher briefing _______________________

 
7. Thank them and inform them we will be sending a confirmation email with th

times. 

Notes: 

 

TREK 2nd FOLLOW UP PHONE CALL PROTOCOL
                                  

Name of School: ________________________ Number: _________________
Date of phone call: _____________________ Contact: __________________

 

Thank them for faxing back the year 5, 6 & 7 class details 

Tell them which classes we would like to invite to participate 
______________________________________________________ 
______________________________________________________ 

Ask them to provide us with the names of the students in these classes (fax/email)
Tell them we need to arrange a time to come into their class to do the: 
Student briefing session (approx 10 mins per class) 

nts on the project and give them parent information sheets and consent forms)

Date and time confirmed: ___________________ 

 (approx 1hr duration per class of 20 participating students)
(perform student questionnaire, mapping activity, fit the pedometers, explain the use of the travel 
diary, give out parent questionnaires) 

Date and time confirmed: ___________________ 
Room to conduct all sessions (e.g. library or art room) ______________________

Are they happy to inform the teachers involved in the study or would they like a teacher briefing? If no 
teacher briefing, email them the teachers info pack. 

Date of teacher briefing _______________________ 

7. Thank them and inform them we will be sending a confirmation email with th
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FOLLOW UP PHONE CALL PROTOCOL 

Name of School: ________________________ Number: _________________ 
____ Contact: __________________ 

Ask them to provide us with the names of the students in these classes (fax/email) 

nts on the project and give them parent information sheets and consent forms) 

(approx 1hr duration per class of 20 participating students) 
ty, fit the pedometers, explain the use of the travel 

Room to conduct all sessions (e.g. library or art room) ______________________ 

rs involved in the study or would they like a teacher briefing? If no 

7. Thank them and inform them we will be sending a confirmation email with the booked dates    and 



 

 

 
Appendix 13:  

Teacher Information Pack 
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S C H O O L  O F  P O P U L A T I O N  H E A L T H  

M707 
The University of Western Australia 

35 Stirling Hwy 

CRAWLEY  WA  6009 
Telephone: +61 8 6488 1257 

Facsimile: +61 8 6488 1199 
E M A I L :   B I L L I E . G I L E S - C O R T I@ U W A . E D U . A U  

 
Dear ______________________ 
 
Thank you for being involved with the TRavel, Environment and Kids (TREK) project – we 
sincerely appreciate your support. 
 
Attached is a summary of the study, which includes an overview of the things we will need 
your help with. 
 
Also enclosed are: 

• spare copies of the parent/carer consent form; 

• spare copies of the parent/carer information sheet; 

• an envelope for returned consent forms; 

• a class list to mark off the names of students who return the consent form. 
 
The due date for consent forms is ______________________ 
 
We would be grateful if you could encourage students to return the consent forms, and 
fax us (6488 1199) the up-dated class list on ___________________. 
 
Please post the consent forms back to us in the reply-paid envelope provided by 
___________________. 
 
We will be returning to the school to conduct the first survey on  
_________________.  The second survey will be conducted on _____________. 
 
 
We would like to offer you a book store voucher, or a bottle of wine as a token of our 
appreciation for your support.  Please let Gina know which you would prefer. 
 

 
If you have any questions or comments, please don’t hesitate to contact 

the TREK team on 6488 1310 or trek@meddent.uwa.edu.au 
 



 

 
How will this study be conducted?
One Year 5, Year 6, and Year 7 class from each school will be invited to take part.  
TREK staff will brief students on the study, and gi
consent form to take home to their parents. Parents who agree to their child’s 
participation will be asked to send the consent form back to school with their child.  
 

There are three parts to the children’s survey:
1) the completion of a questionnaire and travel diary during class time;
2) the measurement of height and weight;
3) a pedometer study (15 students from each group will be randomly selected).

 
Parents may consent to their child’s involvement in all aspects of the survey, 
out of some components. 
 

As your school has been selected as a pilot school, we will administer the student 
questionnaire on two occasions, approximately one week apart.  Students will be asked 
to wear the pedometer only on the first occasion, a
measurements on the second occasion only.
 

How much time will this take?
Student Briefing:  approximately 15 minutes
Student Survey:   approximately 1 hour (each time)
 

What do I need to do?
We will need your support befor
 
Before the survey is administered

• collect consent forms from students;

• mark the names of students who return consent forms on the list provided;

• fax the list of names to the TREK team by the due date.
 
On the day the survey is administered

• allow us access to the consenting students for approximately 1 hour.

• If there are a large number of students who do not wish to participate, we will 
need to conduct the survey in a separate room or ask you to provide an 
alternative activity for those who choose not to participate.

After the survey is administered

• remind students to complete their travel diaries each day;

• monitor the children reading their pedometers and recording their steps on their 
travel diary each morning (fo

• collect parent surveys when returned;

 

How will this study be conducted? 
One Year 5, Year 6, and Year 7 class from each school will be invited to take part.  
TREK staff will brief students on the study, and give them an information sheet and 
consent form to take home to their parents. Parents who agree to their child’s 
participation will be asked to send the consent form back to school with their child.  

There are three parts to the children’s survey: 
pletion of a questionnaire and travel diary during class time;

the measurement of height and weight; 
a pedometer study (15 students from each group will be randomly selected).

Parents may consent to their child’s involvement in all aspects of the survey, 

As your school has been selected as a pilot school, we will administer the student 
questionnaire on two occasions, approximately one week apart.  Students will be asked 
to wear the pedometer only on the first occasion, and we will take height and weight 
measurements on the second occasion only. 

How much time will this take? 
Student Briefing:  approximately 15 minutes 
Student Survey:   approximately 1 hour (each time) 

What do I need to do? 
We will need your support before and after we administer the survey.

Before the survey is administered:  

collect consent forms from students; 

mark the names of students who return consent forms on the list provided;

fax the list of names to the TREK team by the due date. 

e survey is administered: 

allow us access to the consenting students for approximately 1 hour.

If there are a large number of students who do not wish to participate, we will 
need to conduct the survey in a separate room or ask you to provide an 

ve activity for those who choose not to participate. 
After the survey is administered: 

remind students to complete their travel diaries each day; 

monitor the children reading their pedometers and recording their steps on their 
travel diary each morning (for 1 week); 

collect parent surveys when returned; 

TRavel Environment & K

Project 

 

Teacher Information
One Year 5, Year 6, and Year 7 class from each school will be invited to take part.  

ve them an information sheet and 
consent form to take home to their parents. Parents who agree to their child’s 
participation will be asked to send the consent form back to school with their child.   

pletion of a questionnaire and travel diary during class time; 

a pedometer study (15 students from each group will be randomly selected). 

Parents may consent to their child’s involvement in all aspects of the survey, or may opt 

As your school has been selected as a pilot school, we will administer the student 
questionnaire on two occasions, approximately one week apart.  Students will be asked 

nd we will take height and weight 

e and after we administer the survey. 

mark the names of students who return consent forms on the list provided; 

allow us access to the consenting students for approximately 1 hour. 

If there are a large number of students who do not wish to participate, we will 
need to conduct the survey in a separate room or ask you to provide an 

monitor the children reading their pedometers and recording their steps on their 

& Kids (TREK) 

 

Teacher Information 
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• mark the names of students returning parent questionnaires; 

• fax list of names to TREK by the due date. 
 
The TREK team will collect pedometers from students when they come to administer 
the second survey. 
 

What is the study about? 
The aim of the TREK project is to examine whether the design of neighbourhoods 
discourages or encourages children to walk or cycle to school and around their 
neighbourhood.   
 

Why do this research? 
There are many potential health and social benefits that result from children using active 
forms of transport.  However, in the last few decades there has been a rapid decline in 
children walking and cycling in their local area.   
 
The TREK study will examine which of the factors leading to this trend are most 
important and which, if any, are open to an intervention.  We hope to discover, for 
example, if it is possible to create neighbourhoods that are safer for children, or develop 
programs that might encourage more children to walk or cycle in the neighbourhood. 
 

What are the benefits of this research? 
The research is being conducted in collaboration with Walking WA, a committee that 
has representatives from the Department for Planning and Infrastructure, the 
Department of Education and Training, Main Roads WA, and the National Heart 
Foundation.  The TREK study is consistent with the activities of the Premier’s Physical 
Activity Task Force, which aims to increase physical activity in adults and children.   
 
The results of the survey will be provided to each school that takes part.  This 
information could assist the school community to plan programs related to active 
transport.  It may also provide insights into matters concerning school traffic and 
parking, and road safety for children at the school.   
 

  



 

 

 
 
 
 
 
 

Appendix 14:  
Teacher/Principal Briefing Checklist 



 

Teacher & Principal Briefing Checklist
 
Name of school:     _____________________________ Principal: _________________________
Address of school: __________________________________
Date of visit:          _______________________________
Time of briefing:   _______________________________
Teacher’s Present:   ______________________________________________________________
TREK team members present: _______
Vehicle: ___________________ 
Odometer reading: 
 start: ___________________  finish: __________________ Total km:_______________________
  
Prior to the student briefing ensure you take the following:

Map of the school 
Streetsmart directory 
ID badges 
Business cards 
1 envelope for each teacher containing:

• Teacher information pack (includes summary of the study and tasks we require assistance with)
Principal questionnaire 
Tin of biscuits with thank-you stic
 
 
 

 
 
 

 

Teacher & Principal Briefing Checklist
At the teacher briefing ensure you:

Give them the tin of biscuits 
Explain the aim and importance of the study
Explain that their school and the teachers present have been specifically chosen to participa
Explain what the study involves:
Briefing: 10-15mins per group of students

• Explain the study to students, give students the consent forms & parent info sheets
What is required of the teachers:

• Encourage the students to bring back their consent forms (p

• Collect signed consent forms from students and hand to contact person (i.e. principal) who will 
post them back to us in a reply paid envelope)

Survey administration day

• 1hr session per group of 15

• Questionnaire, mapping, 
Ask them what strategies they use to control the class

TR

 

 
 

Teacher & Principal Briefing Checklist 

Name of school:     _____________________________ Principal: _________________________
Address of school: _______________________________________________________________
Date of visit:          _______________________________ 
Time of briefing:   _______________________________ 
Teacher’s Present:   ______________________________________________________________
TREK team members present: ______________________________________________________

start: ___________________  finish: __________________ Total km:_______________________

Prior to the student briefing ensure you take the following: 

1 envelope for each teacher containing: 

Teacher information pack (includes summary of the study and tasks we require assistance with)

you sticker 

Teacher & Principal Briefing Checklist 
At the teacher briefing ensure you: 

 
Explain the aim and importance of the study 
Explain that their school and the teachers present have been specifically chosen to participa
Explain what the study involves: 

15mins per group of students 

Explain the study to students, give students the consent forms & parent info sheets
What is required of the teachers: 

Encourage the students to bring back their consent forms (prior to the deadline)

Collect signed consent forms from students and hand to contact person (i.e. principal) who will 
post them back to us in a reply paid envelope) 

Survey administration day 

1hr session per group of 15-30 students 

Questionnaire, mapping, pedometers, height & weight, travel diary, distribute parent Q
Ask them what strategies they use to control the class 

TRavel Environment & Kids (TREK)

Project 
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Name of school:     _____________________________ Principal: _________________________ 
_____________________________ 

Teacher’s Present:   ______________________________________________________________ 
_______________________________________________ 

start: ___________________  finish: __________________ Total km:_______________________ 

Teacher information pack (includes summary of the study and tasks we require assistance with) 

 

Explain that their school and the teachers present have been specifically chosen to participate 

Explain the study to students, give students the consent forms & parent info sheets 

rior to the deadline) 

Collect signed consent forms from students and hand to contact person (i.e. principal) who will 

pedometers, height & weight, travel diary, distribute parent Q 

(TREK) 
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What is required of the teachers: 

• Ensure they fill out the travel/pedometer diary each day for one week 

• Ensure all students return their pedometer on the due date 

• Collect pedometers and hand to contact person 

• Collect parent Q and hand to contact person  
 

Encourage them to inform parents about the study (i.e. use the newsletter item) 
 
Confirm date of student briefing visit: _______________________ 
 
Confirm date of survey administration day: _______________________ 

* Ensure these dates are suitable for each class (ie avoiding swimming carnivals, excursions etc)  
* If possible, establish the timetable of the survey administration day (e.g., which class first, which 
class after recess)  
1.______________________ 2. ________________________ 3.______________________ 
 

Thank them for their time and participation 
 
Mention they will receive a bottle of wine for their efforts. 
 
Mention that we are aiming for an 80% response rate 
 
Ask if they have any questions / suggestions 
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Appendix 15:  
Student Briefing Pack 



 

        TREK Student Briefing Packs
 
 
 
 
For all students in all classes that have been chosen to be briefed:

Cover letter 
Z:\Master Documents\Main Study
carer.doc 

Info sheet (printed double sided)
Z:\11.05.07\Master Documents
Briefing_Parents_Infosheet.doc

Consent form (UWA copy)
Z:\Master Documents\Main Study
_ConsentForm_Parents_UWAcopy.doc

Consent form (Your copy)
Z:\Master Documents\Main Study
_ConsentForm_Parents_YOURcopy.doc
 
*the consent forms need to have each student’s ID number mail merged into the top right 
hand corner 
**make sure the consent forms are stapled using the photocopier not hand stapled!
 

Putting the pack together
•••• Place all materials inside a B5 TREK envelope 

•••• “To the parent / carer of X” label with the correct mail merged name on the front & name 
of school 
(Z:\Labels/Student briefing/ Student briefing 'to the parent

•••• “Please return the consent form to your child’s teacher by __________” fluro label on the
front with amended date 

     (Z:\Labels/Student briefing/Student briefing 'consent form due by'.doc)

 

TREK Student Briefing Packs

For all students in all classes that have been chosen to be briefed:

Main Study\Cover Letters\Parents/ Briefing cover letter to parent

Info sheet (printed double sided) 
Master Documents\Main Study\Information Sheets\MS parent info sheets/ 

Briefing_Parents_Infosheet.doc 

Consent form (UWA copy) 
Main Study\Consent Forms\Parent consent forms / Briefing 

_ConsentForm_Parents_UWAcopy.doc 

Consent form (Your copy) 
Main Study\Consent Forms\Parent consent forms / Briefing 

_ConsentForm_Parents_YOURcopy.doc 

sent forms need to have each student’s ID number mail merged into the top right 

**make sure the consent forms are stapled using the photocopier not hand stapled!

Putting the pack together 
Place all materials inside a B5 TREK envelope  

parent / carer of X” label with the correct mail merged name on the front & name 

Labels/Student briefing/ Student briefing 'to the parent-carer of'.doc) 
“Please return the consent form to your child’s teacher by __________” fluro label on the

Labels/Student briefing/Student briefing 'consent form due by'.doc) 
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TREK Student Briefing Packs 

For all students in all classes that have been chosen to be briefed: 

Parents/ Briefing cover letter to parent-

MS parent info sheets/ 

Parent consent forms / Briefing 

Parent consent forms / Briefing 

sent forms need to have each student’s ID number mail merged into the top right 

**make sure the consent forms are stapled using the photocopier not hand stapled! 

parent / carer of X” label with the correct mail merged name on the front & name 

“Please return the consent form to your child’s teacher by __________” fluro label on the 
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Appendix 16:  
Student Briefing Parent Cover letter
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                                                                                                    School of Population Health M707 
  The University of Western Australia 

  35 Stirling Highway 
  CRAWLEY.   6009 

  Tel:  6488 1257  
  Fax:  6488 1199 

   Email: Billie.GilesCorti@.uwa.edu.au  

8th May 2007 
 
Dear Parent/Carer, 
 

RE: TRavel, Environment and Kids (TREK) Project 
 
The School of Population Health at The University of Western Australia (UWA) is conducting a survey on children’s active 
transport in collaboration with Walking WA, a multi-sector committee that includes the Department of Education and 
Training. This project is examining the full range of factors that influence children using active modes of transport, including 
the impact of neighbourhood design surrounding their homes and their school.  I am writing to ask you and your child to 
take part in this study.  
 
Participation in this project involves two separate surveys – one for primary school students in years 5-7 and one for the 
parents of these students. The student survey will be completed in the classroom and the parent survey will be sent home 
for completion by the parents.  If you agree for you and your child to participate, you will both be asked to complete a 
survey.  
 
The parent survey involves the completion of a questionnaire, which will take approximately 30-45 minutes. The student 
survey involves the completion of a questionnaire, pedometer study and height and weight measurements. This will take 
approximately one hour of class time. 
 
Participation in this project is entirely voluntary.  The questions will not be of a sensitive nature, and all discussions will be 
treated confidentially.  You and your child will not have to answer any question that you do not wish to. A detailed 
information sheet about the study is attached.   
 
If you would like more information about the project, please contact Miss Gina Wood, the project co-ordinator, on 6488 
1310 or by email (trek@meddent.uwa.edu.au). If you would like to take part, please read the attached 
information sheet, and sign the UWA copy of the consent form. Please return the form to your child’s 
teacher by the due date. 
 

This is an important study, and we sincerely hope that you will take part.   
 
We look forward to speaking to you soon.  
 
 

Yours faithfully, 
 

 
 
Billie Giles-Corti 
Professor 
NHMRC / NHF Career Development Fellow 
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Appendix 17:  
Student Briefing Parent Information sheet



 

 
 
 
 
 
 
 
 
 
 
 

TRavel, E

PARENT/CARER INFORMATION SHEET

This research is being undertaken by researchers at 
examine the extent to which the design of local neighbourhoods discourages or encourages children walking and cycling in 
their local neighbourhood, particularly using active forms of
 
Why do this research? 
There are many potential health and social benefits that result from children using active forms of transport.  However, in 
the last few decades there has been a rapid decrease in children walking and cycling 
many factors that might be contributing to this trend:  children’s and parents’ attitudes and perceptions, urban design 
factors, traffic safety factors, and school programs and policies.  
 
This study will examine which of these factors are most important and which, if any, of them are open to change.  For 
example, is it possible to create neighbourhoods that are safer for children or introduce programs that might encourage 
more children to walk or cycle in the local n
 
How will this research be conducted?
Government primary schools will be selected to take part in the survey.  The schools will be selected on the basis of the 
urban design of the neighbourhoods in which they are located.  Principals will be 
 
Year 5-7 students and their parents/carers will be invited to take part in the survey.  Participation in the study is entirely 
voluntary.   
 
Student survey:   
There are three parts to the children’s survey:
 
1. Questionnaire: 
Each child in the study will be required to complete a questionnaire about how they travel to school and other destinations; 
their recreation and leisure activities and the facilities used; their nutritional intake; their perceptions of traffic a
safety; and perceptions of school and neighbourhood environments.  The questionnaire will be completed during school 
time, under the guidance of a research assistant from The University of Western Australia.
 
2. Pedometer: 
Each participating student will be asked to wear a pedometer for seven days. The pedometer counts the number of steps 
taken each day. Students will be instructed not to open the pedometer at any time. Children may participate in the survey, 
without wearing a pedometer.   
 
 
 
3. Measurements: 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint regarding th
manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles
Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 64
be provided with a copy of the Information Sheet and 

 

 

  

, Environment and Kids (TREK) Project
 

PARENT/CARER INFORMATION SHEET 
 

This research is being undertaken by researchers at The University of Western Australia. The overall aim of the project is to 
examine the extent to which the design of local neighbourhoods discourages or encourages children walking and cycling in 
their local neighbourhood, particularly using active forms of transport to school.   

There are many potential health and social benefits that result from children using active forms of transport.  However, in 
the last few decades there has been a rapid decrease in children walking and cycling in the local neighbourhood.  There are 
many factors that might be contributing to this trend:  children’s and parents’ attitudes and perceptions, urban design 
factors, traffic safety factors, and school programs and policies.   

ch of these factors are most important and which, if any, of them are open to change.  For 
example, is it possible to create neighbourhoods that are safer for children or introduce programs that might encourage 
more children to walk or cycle in the local neighbourhood? 

How will this research be conducted? 
Government primary schools will be selected to take part in the survey.  The schools will be selected on the basis of the 
urban design of the neighbourhoods in which they are located.  Principals will be asked if their school will participate.  

7 students and their parents/carers will be invited to take part in the survey.  Participation in the study is entirely 

There are three parts to the children’s survey: 

Each child in the study will be required to complete a questionnaire about how they travel to school and other destinations; 
their recreation and leisure activities and the facilities used; their nutritional intake; their perceptions of traffic a
safety; and perceptions of school and neighbourhood environments.  The questionnaire will be completed during school 
time, under the guidance of a research assistant from The University of Western Australia. 

nt will be asked to wear a pedometer for seven days. The pedometer counts the number of steps 
taken each day. Students will be instructed not to open the pedometer at any time. Children may participate in the survey, 

School of Population Health M707

The University of Western Australia 

The University of Western Australia requires that all participants are informed that, if they have any complaint regarding th
manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 12
Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 64
be provided with a copy of the Information Sheet and Consent Form for their personal records. 
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Project 

The University of Western Australia. The overall aim of the project is to 
examine the extent to which the design of local neighbourhoods discourages or encourages children walking and cycling in 

There are many potential health and social benefits that result from children using active forms of transport.  However, in 
in the local neighbourhood.  There are 

many factors that might be contributing to this trend:  children’s and parents’ attitudes and perceptions, urban design 

ch of these factors are most important and which, if any, of them are open to change.  For 
example, is it possible to create neighbourhoods that are safer for children or introduce programs that might encourage 

Government primary schools will be selected to take part in the survey.  The schools will be selected on the basis of the 
asked if their school will participate.   

7 students and their parents/carers will be invited to take part in the survey.  Participation in the study is entirely 

Each child in the study will be required to complete a questionnaire about how they travel to school and other destinations; 
their recreation and leisure activities and the facilities used; their nutritional intake; their perceptions of traffic and personal 
safety; and perceptions of school and neighbourhood environments.  The questionnaire will be completed during school 

nt will be asked to wear a pedometer for seven days. The pedometer counts the number of steps 
taken each day. Students will be instructed not to open the pedometer at any time. Children may participate in the survey, 

School of Population Health M707 

The University of Western Australia  

35 Stirling Highway  

The University of Western Australia requires that all participants are informed that, if they have any complaint regarding the 
Corti 6488 1257) or, alternatively to the Secretary, 

Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 
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Each child in the study will be invited to have their height and weight measured by the researchers.  The researchers will not 
be providing details of these measurements to the children, their parents/carers, or teachers.  Children may participate in 
the survey, without having their height and weight measured.   
 
Parent survey: 
Parents/carers of the children in the study will be asked to complete a questionnaire, which asks about their child’s 
transport to school, perceptions of safety and school policies relating to active transport.  This questionnaire will also include 
questions about employment and occupational status, and level of education.   
 
Parents will be asked to provide their child’s residential address.  This information will enable us to examine the urban 
design around the child’s home, to examine urban design factors that encourage or discourage children to walk or cycle 
locally. 
 
What are the benefits of this research? 
The results of the survey will be provided to each School that takes part.  This information could be used to assist the school 
community in planning any programs related to active transport.  In addition, the research is being conducted in 
collaboration with Walking WA, a committee that includes representatives from the Department of Education and Training, 
the National Heart Foundation, the Department for Planning and Infrastructure, and Main Roads WA.  Information we 
collect from the survey could be used by these groups to develop guidelines for creating streets that encourage children to 
walk or cycle and programs that might encourage more children to walk or cycle.   
 
How much time will this take? 
The parent questionnaire should take between 30-45 minutes to complete.  It will be completed at home.  The children’s 
questionnaire will take about the same time to complete and will be completed at school.   
 
Confidentiality 
In general the questions will not be of a sensitive nature, but all information will be treated in strictest of confidence.  
Participant addresses will be securely stored away from any participant data.  No information about an individual or 
particular school will be reported separately.  All the information will be reported as a group. 
 
Do I have to take part? 
Participation in this study is completed voluntary.  You do not have to answer any question that you do not wish to, and are 
free to withdraw at any time. You do not have to provide a reason for deciding to no longer participate. It does not cost 
anything for you or your child to participate in this study. 
 
Questions and queries 
We would very much appreciate your participation in this important study. If you require additional information about the 
study, please do not hesitate to contact the project’s coordinator, Miss Gina Wood on 6488 1310 (or email: 
trek@meddent.uwa.edu.au).    
 
If you have any concerns please do not hesitate to contact the principal investigator, Professor Billie Giles-Corti on 6488 
1257 (or email: Billie.Giles-Corti@uwa.edu.au). 

 
  

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint regarding the 
manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, alternatively to the Secretary, 
Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 
be provided with a copy of the Information Sheet and Consent Form for their personal records. 
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Appendix 18:  
Student Briefing Parent Consent form (UWA copy)



 

 

 

 
TRavel, Environment and Kids (TREK) Project

Because this is a University study, we are required
reading the study information sheet, as indicated below.

 
I ____________________________________ (
provided and any questions I have asked have been answered to my satisfaction.  I agree to participate in this 
activity, realising that I may withdraw at any time without reason and without prejudice.
 
I understand that all information provided is treated as strictly confidentia
investigator unless required to by law. I have been advised as to what data are being collected, its purpose, and 
what will be done with the data upon completion of the research.  
 
I agree that research data gathered for 
identifying information is not used. 
 
Parent/Carer’s signature: ________________________________Date: _________
 
Please indicate whether you are happy for your child to participate in th

 
 
Please indicate which of the following parts of the study you are happy for your child to participate in:
 

Part 2 – Pedometer study:                      

Part 3 – Height and weight measurements:
 

 
I ___________________________________ (
study has been explained to me and I know that I can stop at any time without giving a reason.
 
Child’s signature: ______________________________________Date: __________

 
The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any 
complaint regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor
1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Aust
(telephone number 6488 3703). All study participants must be provided with a copy of the Information Sheet an
records. 

 

 

TRavel, Environment and Kids (TREK) Project
 

PARENT/CARER CONSENT FORM 

 
Because this is a University study, we are required to ask you to provide written confirmation of consent after 
reading the study information sheet, as indicated below. 

 
PARENT/CARER CONSENT 

I ____________________________________ (parent/carer’s full name) have read the information 
ons I have asked have been answered to my satisfaction.  I agree to participate in this 

activity, realising that I may withdraw at any time without reason and without prejudice.

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been advised as to what data are being collected, its purpose, and 
what will be done with the data upon completion of the research.   

I agree that research data gathered for the study may be published provided my name, my child’s name or other 

________________________________Date: _________

Please indicate whether you are happy for your child to participate in the study: 

Yes      No   

Please indicate which of the following parts of the study you are happy for your child to participate in:

Pedometer study:                       Yes      No   

Height and weight measurements: Yes      No   

CHILD CONSENT 

I ___________________________________ (child’s full name) agree to take part in this study.  The 
study has been explained to me and I know that I can stop at any time without giving a reason.

: ______________________________________Date: __________

at The University of Western Australia requires that all participants are informed that, if they have any 
complaint regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor
1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Aust
(telephone number 6488 3703). All study participants must be provided with a copy of the Information Sheet an

Email:  Billie.Giles
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TRavel, Environment and Kids (TREK) Project 

to ask you to provide written confirmation of consent after 

) have read the information 
ons I have asked have been answered to my satisfaction.  I agree to participate in this 

activity, realising that I may withdraw at any time without reason and without prejudice. 

l and will not be released by the 
investigator unless required to by law. I have been advised as to what data are being collected, its purpose, and 

the study may be published provided my name, my child’s name or other 

________________________________Date: _________ 

Please indicate which of the following parts of the study you are happy for your child to participate in: 

) agree to take part in this study.  The 
study has been explained to me and I know that I can stop at any time without giving a reason. 

: ______________________________________Date: __________ 

at The University of Western Australia requires that all participants are informed that, if they have any 
complaint regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 
1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 
(telephone number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal 

 
School of Population Health  

The University of Western Australia  
M707, 35 Stirling Highway  

CRAWLEY  6009 
Tel:  6488 1257 
Fax:  6488 1199 

Email:  Billie.Giles-Corti@.uwa.edu.au 
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CONFIDENTIAL PAGE 
 
 
CHILD’S RESIDENTIAL ADDRESS 
 
 
Street Number:      ……………………………. 
 
 
Street Name:          …………………………………………………………………. 
 
 
Suburb:                   ………………………………………………………………….. 
 
 
Phone Number:      ………………………………………………………………….. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any 
complaint regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 
1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 
(telephone number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal 
records. 
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Appendix 19:  
Student Briefing Parent Consent form (YOUR copy) 

 



 

 

 

 
TRavel, Environment and Kids (TREK) Pro

Because this is a University study, we are required to ask you to provide written confirmation of consent after 
reading the study information sheet, as indicated below.

 
I _____________________________
provided and any questions I have asked have been answered to my satisfaction.  I agree to participate in this 
activity, realising that I may withdraw at any time without reason and without preju
 
I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been advised as to what data are being collected, its purpose, and 
what will be done with the data upon completion of the research.  
 
I agree that research data gathered for the study may be published provided my name, my child’s name or other 
identifying information is not used. 
 
Parent/Carer’s signature: ________________________________Date: 
 
Please indicate whether you are happy for your child to participate in the study:

 
 
Please indicate which of the following parts of the study you are happy for your 
 

Part 2 – Pedometer study:                      

Part 3 – Height and weight measurements:
 

 
I ___________________________________ (
study has been explained to me and I know that I can stop at any time without giving a reason.
 
Child’s signature: ______________________________________Date: __________

 
The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 
complaint regarding the manner in which a research project is cond
1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Aust
(telephone number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal 
records. 

 

 

TRavel, Environment and Kids (TREK) Project
 

PARENT/CARER CONSENT FORM 

 
Because this is a University study, we are required to ask you to provide written confirmation of consent after 
reading the study information sheet, as indicated below. 

 
PARENT/CARER CONSENT 

I ____________________________________ (parent/carer’s full name) have read the information 
provided and any questions I have asked have been answered to my satisfaction.  I agree to participate in this 
activity, realising that I may withdraw at any time without reason and without prejudice.

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been advised as to what data are being collected, its purpose, and 

he data upon completion of the research.   

I agree that research data gathered for the study may be published provided my name, my child’s name or other 

________________________________Date: _________

Please indicate whether you are happy for your child to participate in the study: 

Yes      No   

Please indicate which of the following parts of the study you are happy for your child to participate in:

Pedometer study:                       Yes      No   

Height and weight measurements: Yes      No   

CHILD CONSENT 

I ___________________________________ (child’s full name) agree to take part in this study.  The 
study has been explained to me and I know that I can stop at any time without giving a reason.

_____________________________Date: __________

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 
complaint regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles
1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Aust

03). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal 

Email:  Billie.Giles
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ject 

Because this is a University study, we are required to ask you to provide written confirmation of consent after 

) have read the information 
provided and any questions I have asked have been answered to my satisfaction.  I agree to participate in this 

dice. 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been advised as to what data are being collected, its purpose, and 

I agree that research data gathered for the study may be published provided my name, my child’s name or other 

_________ 

child to participate in: 

) agree to take part in this study.  The 
study has been explained to me and I know that I can stop at any time without giving a reason. 

_____________________________Date: __________ 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any 
ucted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 

1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 
03). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal 

 
School of Population Health  

The University of Western Australia  
M707, 35 Stirling Highway  

CRAWLEY  6009 
Tel:  6488 1257 
Fax:  6488 1199 

Email:  Billie.Giles-Corti@.uwa.edu.au 
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CONFIDENTIAL PAGE 
 
 
CHILD’S RESIDENTIAL ADDRESS 
 
 
Street Number:      ……………………………. 
 
 
Street Name:          …………………………………………………………………. 
 
 
Suburb:                   ………………………………………………………………….. 
 
 
Phone Number:      ………………………………………………………………….. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any 
complaint regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 
1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 
(telephone number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal 
records. 
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Appendix 20: 
Student Briefing Checklist



 

      TREK Student Briefing Checklist
 
Name of school:     _____________________________ Principal: _____________________________
Address of school: ___________________________________________________________________
Date of visit:          _______________________________
Time of briefing:   _______________________________
Teacher’s/classes involved in the briefing:   _______________________________________________
__________________________________________________________________________________
TREK team members present: _________________________________________________________
Vehicle: ___________________ 
Odometer reading: 
 Start: ___________________ Finish: __________________ Total km:_________________________
 

Prior to the student briefing ensure you
School summary sheet 
Briefing speech 
Streetsmart directory 
ID badges 
Business cards 
1 envelope for each student containing:

• Parent cover letter 

• Parent information sheet

• Consent forms (UWA copy and parent’s copy)
Teacher information pack (study summary and important dates)
Teachers briefing pack (envelope with names of students to tick off when forms are returned)
Stickers 
Prizes, map, questionnaire, pedometer, travel diary (for demonstration)
 

At the student briefing ensure y
Deliver the briefing speech with enthusiasm!
Give out student and teacher briefing packs
Ask the students to have their consent form signed and given to their teacher by ____________
Confirm date of next visit with the teacher and contact person ___

 

TREK Student Briefing Checklist 

Name of school:     _____________________________ Principal: _____________________________
Address of school: ___________________________________________________________________

___________________ 
Time of briefing:   _______________________________ 
Teacher’s/classes involved in the briefing:   _______________________________________________
__________________________________________________________________________________

am members present: _________________________________________________________

Start: ___________________ Finish: __________________ Total km:_________________________

Prior to the student briefing ensure you take the following: 

1 envelope for each student containing: 

Parent information sheet 

Consent forms (UWA copy and parent’s copy) 
ion pack (study summary and important dates) 

Teachers briefing pack (envelope with names of students to tick off when forms are returned)

Prizes, map, questionnaire, pedometer, travel diary (for demonstration) 

At the student briefing ensure you: 
Deliver the briefing speech with enthusiasm! 
Give out student and teacher briefing packs 
Ask the students to have their consent form signed and given to their teacher by ____________
Confirm date of next visit with the teacher and contact person __________________________

290

Name of school:     _____________________________ Principal: _____________________________ 
Address of school: ___________________________________________________________________ 

Teacher’s/classes involved in the briefing:   _______________________________________________ 
__________________________________________________________________________________ 

am members present: _________________________________________________________ 

Start: ___________________ Finish: __________________ Total km:_________________________ 

Teachers briefing pack (envelope with names of students to tick off when forms are returned) 

Ask the students to have their consent form signed and given to their teacher by ____________ 
_______________________ 
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Appendix 23: 
Principal Questionnaire
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TRAVEL, ENVIRONMENT AND KIDS (TREK) PROJECT 
 

PRINCIPAL QUESTIONNAIRE 
 

CONFIDENTIAL 

 
 

Thank you for taking part in the TREK Study. 
 

This questionnaire focuses on issues relating to students walking and cycling to 
and from your school. 

 
The questionnaire should take approximately 10 minutes to complete.  Once 
completed, please return the questionnaire to us in the reply-paid envelope 

provided. 
 

We would be grateful if you would have the questionnaire ready for us to 
collect on that date. 

 
 

IF YOU HAVE ANY QUESTIONS OR COMMENTS REGARDING THIS QUESTIONNAIRE OR THE 
TREK PROJECT IN GENERAL 

PLEASE CONTACT GINA WOOD ON 6488 1310  
OR EMAIL trek@meddent.uwa.edu.au 

 
 
 

 

 

ID: 
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1. How many students are enrolled at your school? __________________ 
 
 

2. Does your school stipulate a minimum year or age at which children are permitted 
walk to school without an adult? [please tick one box] 

       Yes 1 

       No 2  [go to question 5] 
 
 

3. Does your school stipulate a minimum year or age at which children are permitted 
cycle to school without an adult? [please tick one box] 

       Yes 1 

       No 2  [go to question 5] 
 
 

4. If you answered ‘yes’ to question 3 and/or 4, what is the year level at which children 
may walk or cycle to your school without an adult? 

 

  Walk:  Year ___________ [year level] 
  Cycle:  Year ___________ [year level] 
 
 

5. How many, if any, Walking School Buses operate at your school [please tick ‘none’ if 0, or 
write the number]  

 

  None 1  OR   ____________  walking school buses [go to question 9] 
 

 
6. Has your school had a Walking School Bus in the past? 

       Yes  1 

       No  2 [go to question 8] 

       Unsure  3 [go to question 8] 
 
 

7. Why did the Walking School Bus cease to operate? 
 
        ___________________________________________________________________________ 
 
        ___________________________________________________________________________ 
 
        ___________________________________________________________________________ 
 
        ___________________________________________________________________________ 
 
        ___________________________________________________________________________ 
 
 
 
 

8. How many, if any, cross guards operate on roads near your school? _______________ 
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9. In your opinion, is there an adequate number of crossing guards operating on roads near your 
school? 

       Yes  1 [go to question 11] 

       No  2 

      Not applicable  3 [go to question 11] 
 
 

10. Please list the streets where you would like the additional guard/s. 
        ____________________________________________________________________________ 
 
        ____________________________________________________________________________ 
 
        ____________________________________________________________________________ 
 
        ____________________________________________________________________________ 
 
 

11. Does your school actively encourage students to walk or cycle to and from school?  
[Tick those that apply] 

 

        Yes - walk 1 

       Yes - cycle 2 

       No  3   
 
 

12. In the last school year, did your school take part in any programs run by outside organisations 
aimed at encouraging students to walk or cycle to school? 

 

        Yes 1 

        No 2 [go to question 141] 

 
 

13. Which of the following programs has your school been involved in?  [tick all that apply] 

    Cycle to school day  1 

    Walk safely to school day 1     

    Walk there today  1 

    Make tracks to School day 1 

    Other     1 [please provide details] 
 
    __________________________________________________ 
 

    Other     1 [please provide details] 
 
    __________________________________________________ 
 
 

14. In your opinion, which, if any, of the following factors discourage students from walking or 
cycling to your school?  
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       [Please tick ONE box for each option] 
 
 
 

 

 
 
 

 
 

Strongly 
Agree  

Agree 
Not 

applicable 
Disagree  

Strongly  
Disagree  

There are not enough footpaths around the school  1 2 3 4 5 

It is too far for most students to walk or cycle 1 2 3 4 5 

Work or other commitments of parents 1 2 3 4 5 

Parents are concerned about road safety 1 2 3 4 5 

Parents are concerned about stranger danger 1 2 3 4 5 

Students have too much to carry 1 2 3 4 5 

Students don’t know the way to school 1 2 3 4 5 

Students have commitments before school  1 2 3 4 5 

There are steep hills near the school 1 2 3 4 5 

Students have to cross a busy road to get to school 1 2 3 4 5 

There are no safe crossings for students to use  1 2 3 4 5 

There is a lot of traffic near the school at school pick 
up and drop off times 1 2 3 4 5 

Drivers near the school often exceed the speed limit 1 2 3 4 5 

Students do not want to walk or cycle to school 1 2 3 4 5 

Students think it is not cool to walk or cycle to school 1 2 3 4 5 

There are insufficient cross guards near the school 1 2 3 4 5 
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If you have any comments regarding the issues relating to students walking or cycling to and 
from your school, please provide them below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Thank you for your help with the TREK Study. 
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Appendix 24: 
Script for Student Briefing
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T R E K  S C R I P T  FO R  S T U D E N T  B R I E F I N G  
 
Hello everyone. My name is Gina and this is Karen and we are from the University of Western Australia. At the 
University, Karen and I work on a very special project called the TREK project. We are visiting your school 
today because X Primary has been chosen to take part in this very important study. 
 
The TREK project stands for the TRavel, Environment and Kids Project and we are interested in finding out 
whether the design of your neighbourhood (such as roads, footpaths and traffic) is discouraging or encouraging 
you guys from walking or cycling to school and around your neighbourhood. 
 
Who here rode a bike to school today?  
Who here walked to school today?  
Who here got driven in a car?  
Well those are the sorts of questions we would like to ask you next _________ when we return to your school to 
carry out the study. 
 
To help you decide if you would like to take part in TREK, I’m going to spend the next few minutes telling you 
about the four things we’d be asking you to do if you participate: 
 
First of all, we ask you to complete a questionnaire – (Karen holds up the questionnaire) –  

This will ask you questions about how you get to and from school and your opinions about walking and cycling. 
The questions we ask are really easy to answer and we read out aloud every question so don’t worry if your not 
a confident reader. We will also give you a questionnaire to take home for your parents or carer to fill out. 
 
Included in the questionnaire is a really fun mapping activity (Karen holds up the map) where you are given a 

big colourful map of your neighbourhood and asked to draw along the roads you travel to get to and from school 
and other places in your neighbourhood. 
 
The second part of the study involves filling out a travel diary each morning in class. This is really easy as all 
you have to do is tick how you get to and from school each day for one week. 
 
Now the third and most exciting part of the study involves wearing a pedometer. Does anyone know what a 

pedometer is? That’s right, it’s a device which you wear on your hip and counts how many steps you walk or run 
each day and looks like this *show*.  
 
Now these are really special devices so you have to be extra careful with them not to lose them or get them 

wet. We will ask you to wear your pedometer every day for one week – so that’s before school, during school, 
after school and on the weekend! We will only ask you to take them off when you go to bed, go swimming or 
have a shower. Each day we will ask you to tick whether you wore you pedometer in your travel diary. 
 
We would also like to measure how tall you are and how much you weigh so that we can see whether there are 

any differences between the students at your school and the children at other schools in the study. If you would 
prefer not to do this part of the study you don’t have to. 
 
So guys that’s everything we will be asking you to do – It’s all very easy and the best part is it doesn’t cost 
anything to be in the study! 

 
If you would like to help us and be in the study we need your parents to sign a permission slip. Today we will 

be giving you all a yellow envelope addressed to your parents which contains the permission slip and an 
information sheet 
 
The permission slip needs to be signed by your parent and given back to your teacher by ___.  
 
So thank you guys for listening to me today! We would like to encourage you all to take part in this really 
important study because it is a great opportunity for you guys to make a real difference because the information 
you guys provide us with will be used by state and local government to design a neighbourhood which is safer 
for you guys to walk and cycle around in.  
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Each student who takes part in TREK will win their class an awesome sports pack (Karen shows the sports 
pack) – what’s inside the sports pack Karen? Karen lists the toys inside it (lacrosse set, lawn dart set, skipping 
rope, badminton set, soccer ball and Frisbee) 
 
So who thinks they want to participate in TREK and win their class a sports pack? 
 
Fantastic guys! Well remember to get your parents to sign the permission slip and hand it to your teach by 
_______. 
 
Does anyone have any questions? 
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Appendix 25: 
Student Briefing Teacher Pack



 

    
To be used at student briefings

Consent form checklist 
- This document can be found in 

Visit Checklists (Consent Form Checklist for Teachers)
- add the teacher name & school name at the top
- add all students’ names and year group from the main database (#TREK Participant 

Database- Pilot study (excluding 4&5 classes)
- amend the return by date at the bottom

 

Reply paid envelope (A4 size)
- stick reply paid sticker on envelope 
- leave open 

 

Cover letter & teacher instruction sheet
- (master documents/teacher information kit/pilot teacher info sheet & cover letter)
- cover letter: once printed hand write in name of teacher, due date of consent form, fax 

date, postage date, two return dates.
- Teacher nfo sheet: print dou

 

Spare copies of docs 
- 3x spare copies of the parent info letter (ensure date top of page is correct) (Master 

Documents\Cover Letters
sure letter is dated as the date of briefing

- 3x spare copies of parent info sheet double sided (Master Documents
Sheets\Pilot parent info sheets/Pilot_Parents_Information sheet_20Feb07)

- 3x spare copies of UWA & Your copy consent forms, single sided, no ID# (J:
Documents\Consent Forms
formparents_uwacopy_feb06  + your copy

 

Putting the pack together
- Put cover letter, info sheet and spare copies into unfastened envelope
- Paperclip the consent form checklist to front of envelope

 

    TREK Teacher Packs  
To be used at student briefings

Consent form checklist  
This document can be found in P:\CBEH\TREK\Master Documents

(Consent Form Checklist for Teachers) 
add the teacher name & school name at the top 

nts’ names and year group from the main database (#TREK Participant 
Pilot study (excluding 4&5 classes) 

amend the return by date at the bottom 

Reply paid envelope (A4 size) 
stick reply paid sticker on envelope  

instruction sheet 
(master documents/teacher information kit/pilot teacher info sheet & cover letter)
cover letter: once printed hand write in name of teacher, due date of consent form, fax 
date, postage date, two return dates. 
Teacher nfo sheet: print double sided 

3x spare copies of the parent info letter (ensure date top of page is correct) (Master 
Cover Letters\Letter to parents/Pilot_Study_Letter to parents22Feb): make 

sure letter is dated as the date of briefing 
copies of parent info sheet double sided (Master Documents

Pilot parent info sheets/Pilot_Parents_Information sheet_20Feb07)
3x spare copies of UWA & Your copy consent forms, single sided, no ID# (J:

Consent Forms\Parent consent forms/Pilot_consent 
formparents_uwacopy_feb06  + your copy 

Putting the pack together 
Put cover letter, info sheet and spare copies into unfastened envelope
Paperclip the consent form checklist to front of envelope 
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To be used at student briefings 

Master Documents\Main Study\School 

nts’ names and year group from the main database (#TREK Participant 

(master documents/teacher information kit/pilot teacher info sheet & cover letter) 
cover letter: once printed hand write in name of teacher, due date of consent form, fax 

3x spare copies of the parent info letter (ensure date top of page is correct) (Master 
Letter to parents/Pilot_Study_Letter to parents22Feb): make 

copies of parent info sheet double sided (Master Documents\Information 
Pilot parent info sheets/Pilot_Parents_Information sheet_20Feb07) 

3x spare copies of UWA & Your copy consent forms, single sided, no ID# (J:\Master 
t consent forms/Pilot_consent 

Put cover letter, info sheet and spare copies into unfastened envelope 
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Appendix 26: 
Survey Administration Day Teacher Packs



 

TREK Teacher Packs

To be used on survey administration day

 
Documents & Procedures
 

Teacher Instruction sheet
- Z:\Master Documents\Main Study

Day\Teachers/Teacher Instructions
- Hand write/type teachers name and important dates
- This is to be stapled top and bottom to one landscaped side of an A3 TREK envelope.
- One copy per class 

 

Parent questionnaire checklist
- A list of participating students on which to record which parent questi

returned (TREK Database
parent_questionnaire collection sheet)

- Enter the list of participating students from the database (Z:
Database\TREK Student & Parent Participant Database/Parti
the ‘consenting students’ tab

- One copy per class 
 

Pedometer envelope  
- padded A4 size envelope in which teachers place returned pedometers

 
Pedometer information kit

- Z:\Master Documents\Main Study
instructions pedometer  travel diary_BELT

- Place inside teacher pedometer instructions inside the pedometer envelope
- 3x spare copies of the travel/pedometer diary (Z:

Study\Travel Diary/Travel Diary_Tuesday)
- Make sure the travel/pedome

 
Pedometer checklist 

- A list of participating students on which to record which pedometers have been 
returned (Z:\TREK Main Study Database
Checklists/pedometer_ collection sheet t

- Amend the teachers name and important dates
- Staple to the front of the padded pedometer envelope

 
 

TREK Teacher Packs 
 

To be used on survey administration day

 

Documents & Procedures 

Teacher Instruction sheet 
Main Study\Teacher, Student & Parent Packs

Teachers/Teacher Instructions 
Hand write/type teachers name and important dates 
This is to be stapled top and bottom to one landscaped side of an A3 TREK envelope.

Parent questionnaire checklist 
A list of participating students on which to record which parent questi
returned (TREK Database\Checklists\Parent Questionnaire Checklists/
parent_questionnaire collection sheet) 
Enter the list of participating students from the database (Z:\TREK Main Study 

TREK Student & Parent Participant Database/Participant database) under 
the ‘consenting students’ tab 

padded A4 size envelope in which teachers place returned pedometers

Pedometer information kit 
Main Study\Pedometer Instruction Sheets/TEACHER 

instructions pedometer  travel diary_BELT 
Place inside teacher pedometer instructions inside the pedometer envelope
3x spare copies of the travel/pedometer diary (Z:\Master Documents

Travel Diary/Travel Diary_Tuesday) 
Make sure the travel/pedometer diary is the right version (i.e., Monday or Tuesday)

A list of participating students on which to record which pedometers have been 
TREK Main Study Database\Checklists\Pedometer 

Checklists/pedometer_ collection sheet template) 
Amend the teachers name and important dates 
Staple to the front of the padded pedometer envelope 
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To be used on survey administration day 

Teacher, Student & Parent Packs\Data Collection 

This is to be stapled top and bottom to one landscaped side of an A3 TREK envelope. 

A list of participating students on which to record which parent questionnaires are 
Parent Questionnaire Checklists/ 

TREK Main Study 
cipant database) under 

padded A4 size envelope in which teachers place returned pedometers 

Pedometer Instruction Sheets/TEACHER 

Place inside teacher pedometer instructions inside the pedometer envelope 
Master Documents\Main 

ter diary is the right version (i.e., Monday or Tuesday) 

A list of participating students on which to record which pedometers have been 
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Survey Administration Day Teacher Instructions
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     TRavel, Environment and Kids (TREK) Project 
      Teacher Instructions 

 
 
Dear ____________________ 
 
 
Thank you for your help in collecting the TREK consent forms from your students. 
 
We will also need your help during the next week to: 

1) Ensure that the students fill out their travel & pedometer diaries each day 
2) Ensure that each student returns their pedometer to you at 9am on 

_______________ in time for the courier who will be picking them up from 
reception at 11am that day. 

3) Collect the parent questionnaires, travel/diaries and pedometers, place them in the 
envelopes provided and ensure they reach your school’s reception desk in time for 
the courier who will be picking them up at 11am on ___________________ 

 
 
Since the pedometers have only a seven day memory, it is crucial that each student 

returns their pedometer on time. 
 
 
The following items are enclosed: 

• An envelope in which to place returned parent questionnaires. 

• A pedometer information sheet. 

• A padded envelope in which to place returned pedometers. 

• Spare copies of the travel diary/pedometer diary and student instruction sheets. 

• TREK prizes - bouncy balls (please give these out to students ONLY when they return 
their pedometer and travel & pedometer diary 

 
    
 
 

If you have any questions or comments, please don’t hesitate to contact 
The TREK team on 6488 1310 or trek@meddent.uwa.edu.au 

 

Thank you for helping us with TREK  
  

 



 

 

 

Pedometer Information Sheet for

 

 

 

 
 

Appendix 28: 
Pedometer Information Sheet for Teachers
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Teachers 
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PEDOMETER & TRAVEL DIARY INFORMATION FOR TEACHERS 
 

Thank you for allowing your class to participate in the TREK project. The following information provides 

details about the pedometers your students will be wearing for the next seven days.  

 
HOW IS THE PEDOMETER WORN? 

1)       Students should attach the belt and pedometer to their waist, at their hipbone or as close to it as 

possible.  The pedometer should be at the front. 

2) The pedometer should be positioned above their foot when the child is in a standing position.  

3) Students can wear the belt and pedometer under their clothes or on the outside of the clothing.  

4) The pedometer clip should also be attached to the belt to stop the pedometer from falling off and 

being damaged or lost. 

 

 
 

W H E N  I S  T H E  P E D O M E T E R  W O R N ?  

Some simple rules for when the children should put the pedometer on and take it off each day: 

 

• Put it on as soon as they get out of bed each morning (including the weekend!) 

• Take it off when they go to bed each night 

• DO NOT wear it for: 

o swimming or other water-based activities; 

o bathing or showering; or  

o sleeping.  

 

We kindly ask that you remind students of when they should put the pedometer on and take it off each 

day.   
 

 

 

 

 

The pedometer is attached 

to the belt, and worn at the 

hip and over their foot 

 

Please collect all pedometers from participating students on 
_____________________ 
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RECORDING PEDOMETER USE AND COMPLETING THE TRAVEL/PEDOMETER DIARY 

 
1) Each day students should complete their travel/pedometer diaries and all questions as instructed.  

 

2) Note that students and their parents will have instructions on how to wear the pedometer; however, 

for the first few days, if possible, it is recommended that spot checks are taken to ensure that 

students are wearing the pedometers correctly.  

 

3) To avoid losses, diaries should remain in the classroom at all times and should not to be taken home 

for any reason. 

 

4) Pedometers are sensitive instruments and can be damaged easily. Unfortunately, if a student loses 

their pedometer or it breaks we cannot replace it with a new one. 

 

Please record damaged or lost pedometers on the form attached to the padded envelope. 

 

If you have any questions regarding the use of pedometers or about the TREK project please call the 

TREK team on 6488 1310 or trek@meddent.uwa.edu.au 

 

WE APPRECIATE YOUR COOPORATION AND TIME HELPING US WITH THIS 

IMPORTANT HEALTH PROJECT. THANK YOU FOR YOUR ASSISTANCE

Please collect all pedometers from participating students on 
____________________________ 
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Appendix 29: 
Survey Administration Day Parent Packs
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Parent Packs  
 

To be used on data collection day 
 

Given only to parents of participating students 
 
 

Cover Letter 
- Z:\Master Documents\Main Study\Cover Letters\Parents/Parent questionnaire cover 

letter 
- Amend due date 
- Staple a teabag to the top right hand corner 

 
 

ID Labels 
- Avery labels 38.1 x 21.2mm (J8651) 
- Mail merge id numbers from the excel database into MS Word 
- Print only one lot of parent ID’s 

 
 

Questionnaire 
- Stick the parent ID sticker onto the bottom of front page 
- Write the year their child is in on the front page 
- Record which parent got given which questionnaire ID# in the database (Z:\TREK 

Main Study Database\TREK Student & Parent Participant Database) under the 
‘parents’ tab 

 
 

Pedometer information sheet for parents 
Make sure only the parents of children in the pedometer study receive one of these 
- Z:\Master Documents\Main Study\Pedometer Instruction Sheets/PARENT instructions 

pedometer diary_BELT 
 
 

B5 Envelope 
- Mail merge the names of the consenting students from the database and place them 

onto the ‘to the parent/carer of _______’ sticker (Z:\Labels/Parent questionnaire pack 
'to the parent-carer of') 

- Stick these stickers onto the front of the yellow B5 envelope (be sure to leave them in 
the same order as the stickers) 

- Stick a fluro due date (remember to amend the date) sticker at the bottom of the 
envelope (Z:\Labels/Please complete the questionnaire and return by) 

 
 

Putting the Pack together 
- Place the cover letter on top, the questionnaire in the middle and the pedometer 

instruction sheet at the back. Fold these in half and place them in the corresponding 
B5 envelope 

- Fold a blank envelope in half and insert into the envelope 
- Seal the envelope 
- Sort the envelopes into each separate class, put an elastic band around them and a 

sticky note  
 

Make sure the child’s name is linked correctly to the parent questionnaire ID 
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Appendix 30: 
Survey Administration Day Parent Pack Cover Letter 

  



 

 
 

 
 
 

                                       TRavel, E

 

Dear Parent, 
 
Thank you for being involved in the TREK study
vital to the success of this project
 
Attached is your TREK questionnaire.
child’s teacher in the enclosed envelope no later than 
 
Once we have received your completed questionnaire, you will go into a draw to win a shopping 
voucher to the value of $100 at the store of your choice.
 
If you have any questions or need help to complete the questionnaire, please contact Gina Wood 
at the University of Western Australia on 
 

 

We greatly appreciate your time and assistance with 

 

 

, Environment and Kids (TREK) Project
      Parent Questionnaire 

 

being involved in the TREK study – your participation is greatly appreciated, and 
of this project. 

your TREK questionnaire. Please complete the questionnaire and return it to your 
child’s teacher in the enclosed envelope no later than ____________________

have received your completed questionnaire, you will go into a draw to win a shopping 
voucher to the value of $100 at the store of your choice. 

If you have any questions or need help to complete the questionnaire, please contact Gina Wood 
y of Western Australia on 6488 1310 or email trek@meddent.uwa.edu.au

Thank you!  

We greatly appreciate your time and assistance with 
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Project 

cipation is greatly appreciated, and 

Please complete the questionnaire and return it to your 
____________________.  

have received your completed questionnaire, you will go into a draw to win a shopping 

If you have any questions or need help to complete the questionnaire, please contact Gina Wood 
trek@meddent.uwa.edu.au . 

We greatly appreciate your time and assistance with the TREK Study. 
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Appendix 31: 

Pedometer Information Sheet for Parents 
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PEDOMETER INFORMATION FOR PARENTS 
Thank you for allowing your child to participate in this important component of the TREK project. The 

following information provides details about the pedometer your child will be wearing for the next 

seven days. The pedometer counts the steps your child takes each time they walk or run. It is 

important that your child wears the pedometer in the correct position everyday for the seven days. 
 

HOW DOES MY CHILD WEAR THE PEDOMETER? 
5)  The pedometer is attached to a belt which is worn around the waist, facing toward the 

front.   

2) The pedometer should be positioned above their foot when in a standing position. 

3) Your child can either wear the pedometer underneath or on the outside of their clothing  

4) The pedometer clip should also be attached to the belt to stop the pedometer from falling   

    off and being damaged or lost. 

 

W H E N  I S  T H E  P E D O M E T E R  W O R N ?  

• As soon as your child gets out of bed each morning 

DO NOT allow your child to wear it when: 

• swimming or doing other water-based activities; 

• bathing or showering; and 

• sleeping.   

Please remind your child that they should not open the pedometer at anytime unless instructed to by a 

classroom teacher. If you suspect that the pedometer is damaged, please ask your child to return the 

pedometer to their classroom teacher as soon as possible.  
 

If you have any questions regarding the use of pedometers or about the TREK project please call the 

TREK team on 6488 1310 or trek@meddent.uwa.edu.au 

 

THANK YOU FOR YOUR ASSISTANCE  

  

The pedometer is attached 

to the belt, and worn at the 

hip and over their foot 

Please ensure your child returns the pedometer to their teacher 
on TUESDAY 22

nd
 May 

Please ensure your child returns the pedometer to their teacher 
on ______________________ 
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Appendix 32: 
Survey Administration Day Student Packs 



 

   To be used on data collection day
 

Given only to participating students
 

1. ID Labels 
- Avery labels 38.1 x 21.2mm (J8651)
- Mail merge TREK ID numbers from the excel database (Z:

Database\TREK Student & Parent Participant Database) under the ‘consenting 
students tab’ 

- Print 4 sets of ID labels so that each participating student has one for:
o the student questionnaire
o map 
o travel diary 
o height & weight sheet

 

2. Questionnaire 
- Make sure it is NOT one of the pilot questionnaires!
- Stick student ID sticker on bottom of front page
- Record which student got which questionnaire ID in the database (Z:

Study Database\TREK Student & Parent Participant Database) under the ‘consenting 
students tab’ 

 

3. Name Tags 

- Use the name tag template (Z:
names of the consenting students

- Guillotine the name tags leavi
peeled off by the students

- Paperclip each name tag to the top of the corresponding questionnaire
 

4. Mapping Activity 
- Stick student ID sticker on bottom of the front page of the coloured map 
- Stick student ID sticker on top of both pages of the mapping instruction sheet
- Place the coloured map and instructions inside the corresponding student 

questionnaire – be sure they have the same student ID number
 

5. Travel/Pedometer Diary
- Make sure you use the correc
- Print the travel diary on 
- Z:\TREK\Master Documents

monday.pub 
- Stick student ID sticker on top right hand corner of travel diary
- Place the travel diary inside the corresponding student questionnaire 

have the same student ID number
 

6. Height & Weight Sheet
-    Print the height & weight sheet on 

 

Student Packs  
 

To be used on data collection day
Given only to participating students 

.1 x 21.2mm (J8651) 
Mail merge TREK ID numbers from the excel database (Z:

TREK Student & Parent Participant Database) under the ‘consenting 

Print 4 sets of ID labels so that each participating student has one for:
e student questionnaire 

height & weight sheet 

Make sure it is NOT one of the pilot questionnaires! 
Stick student ID sticker on bottom of front page 
Record which student got which questionnaire ID in the database (Z:

TREK Student & Parent Participant Database) under the ‘consenting 

Use the name tag template (Z:\TREK/labels/name tag template) to mail merge the 
names of the consenting students 
Guillotine the name tags leaving enough room on the sides for the name tags to be 
peeled off by the students 
Paperclip each name tag to the top of the corresponding questionnaire

Stick student ID sticker on bottom of the front page of the coloured map 
t ID sticker on top of both pages of the mapping instruction sheet

Place the coloured map and instructions inside the corresponding student 
be sure they have the same student ID number 

5. Travel/Pedometer Diary 
Make sure you use the correct travel diary version (i.e., Monday or Tuesday)
Print the travel diary on Yellow paper 

Master Documents\Main Study\Travel Diary/ Travel Diary_version A_ 

Stick student ID sticker on top right hand corner of travel diary 
diary inside the corresponding student questionnaire 

have the same student ID number 

6. Height & Weight Sheet 
Print the height & weight sheet on Green paper 
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To be used on data collection day 

Mail merge TREK ID numbers from the excel database (Z:\TREK Main Study 
TREK Student & Parent Participant Database) under the ‘consenting 

Print 4 sets of ID labels so that each participating student has one for: 

Record which student got which questionnaire ID in the database (Z:\TREK Main 
TREK Student & Parent Participant Database) under the ‘consenting 

TREK/labels/name tag template) to mail merge the 

ng enough room on the sides for the name tags to be 

Paperclip each name tag to the top of the corresponding questionnaire 

Stick student ID sticker on bottom of the front page of the coloured map  
t ID sticker on top of both pages of the mapping instruction sheet 

Place the coloured map and instructions inside the corresponding student 
 

t travel diary version (i.e., Monday or Tuesday) 

Travel Diary/ Travel Diary_version A_ 

diary inside the corresponding student questionnaire – be sure they 
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- Consult the list of students who have given permission to be in the pedometer study 
- Stick student ID sticker on top of front page 
- Place the height & weight sheet inside the corresponding student questionnaire – be 

sure they have the same student ID number 
- NOTE: only students participating in this part of the study get a height & weight 

sheet 
 

7. Pedometer 
- Consult the list of students who have been randomised to receive a 7-day memory 

pedometer (the first 18)–Make sure these students get these pedometers 
- Students after position 18 for their age group will receive a Yamax Digiwalker 
- Check that the pedometer is working, reset it (consult pedometer instruction booklet), 

record the pedometer ID number and pedometer type into the database corresponding 
to the student ID number 

- Attached each pedometer to a belt (secured by the metal leash)  
- Ensure there is a safety pin attached to the belt 
- Clip the pedometer to the corresponding students’ questionnaire 

 

Putting the pack together 
•••• Place travel diary, height & weight sheet & mapping inside the corresponding 

questionnaire 

•••• Paperclip the name tag to the front of the questionnaire 

•••• Attach the pedometer to the front of the questionnaire 

•••• Divide the student packs into the different classes and label the teachers name to the 
front of the bundle. 
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Appendix 33: 
Pedometer Instruction Sheet for Students 
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PEDOMETER INSTRUCTIONS FOR STUDENTS 
 

The pedometer counts the steps you take each time you walk or run. It is important 

that the pedometer is worn in the correct position everyday for the seven days. 

 

 

HOW DO I WEAR THE PEDOMETER? 

 
6) Attach the belt around your waist on your hipbone or as close to it as possible, like 

you would wear a normal belt.  The pedometer should be at the front. 

7) Make sure that the pedometer is in line with your foot when you are standing.  

8) You can wear the belt and pedometer under your clothes or on the outside.  

9) Make sure the clip is attached to the belt to stop the pedometer from falling off. 

 

 

 

 
 
 
 
 
 
 

The pedometer is attached 

to the front of the belt on 

the hip and over the right 

Please ensure you return the pedometer to your teacher on 
________________________ 
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W H E N  D O  I  W E A R  T H E  P E D O M E T E R ?  

 

Because the pedometer is small it is easy to lose, please wear it at all times during the 

week and weekend (even during sport) except:  

• while you are swimming; 

• during bath time or showers; or 

• while you are sleeping.  

 

DO NOT WEAR THE PEDOMETER DURING THESE ACTIVITIES 

 

 

 

 

 

 

 

             WAT E R  AC T I V I T I E S           

 S W I M M I N G  

 

 

  

 

 

 

 

                    S L E E P I N G                    S H OW E R  O R  

BAT H I N G  

 

If it is raining, make sure the pedometer is covered by your clothing! 
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T H R E E  I M P O R T A N T  R U L E S  A B O U T  W E A R I N G  T H E  P E D O M E T E R !  

 

1) NEVER open your pedometer unless instructed to by your teacher. 
 

2) NEVER swap pedometers with any one else or give it to anyone else to wear.  
 

3) If you think the pedometer is BROKEN or LOST then please tell your teacher as 

soon as possible. 

I F  YO U  A R E  N OT  S U R E  H O W  TO  W E A R  T H E  P E D O M E T E R  A S K  

YO U R  T E AC H E R  F O R  H E L P  
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Appendix 35: 
Survey Administration Day Checklist



 

 

TREK Data Collection Day Checklist
 
 
 
 
 

� Master list of participating students (including names, id numbers, teacher, room, year)
� List of tasks/roles 
� UWA staff name badges (temporary ones for volunteers)
� UWA TREK business cards
� Student, parent and teacher packs
� 2 Stadiometers 
� 2 Scales (plus spare batteries, standardised weight and board) 
� List of students (with TREK ID) participating in the height and weight study
� Consent forms (to substantiate to students that their parents did or did not give consent to certain 

parts of the study). 
� Pedometer study participation letter (for students who get upset that they are not part of the 

pedometer study). Leave  
� 3 spare 7-day pedometers , 3 spare Yamax Digiwalker pedometers, 6 spare belts, 2 extra large belts, 

spare safety pins 
� Exercise book for writing in any pedometer allocation changes, students who are absent and any 

other notes. 
� Spare copies of pedometer & travel diary instructions

and weight sheets, travel diaries
� Stickers/cable ties for the pedometers
� Word sleuths/crosswords/activities for students who finish early
� Copy of the questionnaire to read out
� Laminated A3 versions of the travel 
� Pens/pencils/markers 
� Walk WA stickers 
� Tattoos 
� Class incentive packs 
� Teachers incentives (wine) 
� Spare clip boards (to use in case there are no desks)
� Environmental scan and principal questionnaire if not done at the briefing
� Certificates (one for the school and one for each participating class)

 

TREK Data Collection Day Checklist 

Master list of participating students (including names, id numbers, teacher, room, year)

(temporary ones for volunteers) 
UWA TREK business cards 
Student, parent and teacher packs 

2 Scales (plus spare batteries, standardised weight and board)  
List of students (with TREK ID) participating in the height and weight study

orms (to substantiate to students that their parents did or did not give consent to certain 

Pedometer study participation letter (for students who get upset that they are not part of the 

s , 3 spare Yamax Digiwalker pedometers, 6 spare belts, 2 extra large belts, 

Exercise book for writing in any pedometer allocation changes, students who are absent and any 

Spare copies of pedometer & travel diary instructions, parent and student questionnaires, height 
and weight sheets, travel diaries 
Stickers/cable ties for the pedometers 
Word sleuths/crosswords/activities for students who finish early 
Copy of the questionnaire to read out 
Laminated A3 versions of the travel diary & map for demonstration 

 
Spare clip boards (to use in case there are no desks) 
Environmental scan and principal questionnaire if not done at the briefing

rtificates (one for the school and one for each participating class) 
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Master list of participating students (including names, id numbers, teacher, room, year) 

List of students (with TREK ID) participating in the height and weight study 
orms (to substantiate to students that their parents did or did not give consent to certain 

Pedometer study participation letter (for students who get upset that they are not part of the 

s , 3 spare Yamax Digiwalker pedometers, 6 spare belts, 2 extra large belts, 

Exercise book for writing in any pedometer allocation changes, students who are absent and any 

, parent and student questionnaires, height 

Environmental scan and principal questionnaire if not done at the briefing 
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Appendix 36: 
Survey Administration Day Roles & Tasks 
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                 TREK Survey Administration Day Roles & Tasks 
 
 

STAFF MEMBER #1 
Main Role: Group leader & questionnaire reader 

 
Prior to leaving the office 
� Ensure all of the materials listed on the Survey Administration Day Checklist are packed prior to 

leaving the office 
� Determine whether the environment scan needs to be completed 
� Ensure group leaves office on time 
� Wear name badge 
� Ensure the odometer reading has been recorded 
� Load car with study materials 
� Drive the vehicle to the schools 
 
Arriving at the school 
� Coordinate the completion of the environmental scan 
� Ensure all staff/students have signed the visitors book  
� Introduce staff/students to contact person 
� Hand over principal’s questionnaire to the principal (or leave at reception if principal absent) 
 
Setting up the room 
� Find out who the first group of students will be and go the corresponding classes with the master 

list of names 
� Introduce self to the teacher 
� Walk participating students over to the survey administration area 
* this needs to be done efficiently to ensure that the students will be seated in time for the session to 
start on time 
 
Beginning the survey administration 
� Make sure session starts on time 
� Instruct students to find their name and sit at that desk 
� If students are present who we do not have a copy of their consent form, ask them to return to 

class unless they can provide a consent form on the day (if so, provide them with a spare survey 
pack – noting whether they have consented to the pedometer and or height & weight). 

� Introduce TREK team members 
� Thank the students for their participation 
� Provide overview of what will happen in next hour 
� Ask them to put on their name tag 
� Establish rules 
 
Questionnaire 
� Go through the questionnaire instructions 
� Read aloud the questionnaire 
� If session has started late, skip the sample questions 
� Once finished, ask students to close their questionnaires and handover to pedometer study 

presenter 
Pedometers 
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� Record in exercise book any miscellaneous events (e.g. changes in pedometer ID, absent students 
etc.). 

� Help students attach their pedometers 
 
Mapping 
� Go to each desk and ask students if they need help 
� If students are finished, instruct them to take out their height & weight sheet and go to the height 

& weight waiting area 
� Provide early finishers with a word sleuth to complete 
 
Height & weight 
� Ensure there are always students waiting in the height & weight waiting area 
 
Ending the session 
� Ask students to place their map & mapping instructions inside questionnaire 
� Distribute parent envelopes 
� Thank students  
� Give out prizes & stickers 
� Explain that they will get their tattoo upon return of their pedometer 
� Stress the due date of the pedometers, travel diaries and parent questionnaires 
� Instruct students to return to their class 
 
Teacher follow-up 
� Walk with students back to their class 
� Provide teacher with teacher pack and explain their role over the next week: 

a. Ensure students fill out their travel & pedometer diary daily 
b. Tick the names of students whose diaries and pedometers are collected 
c. Collect travel/pedometer diaries, pedometers and parent questionnaires ON THE DUE DATE 

and place them in the envelopes provided 
d. Let them know that the contact person will collect the envelopes from them on the due date 

ready for the courier to pick up. 
e. Give a reminder to students who have not returned their pedometer. 
 

Prior to leaving the school 
� Scan the room and make sure there is nothing left behind. 
� Sign out in the visitors book 
 

Arriving back at the office 
� Place name badge in tub 
� Prepare questionnaires for scanning 
� Give completed mapping materials to Karen 
� Place height & weight sheets in out tray ready to hand over to Georgie when the pedometers and travel 

diaries are returned 
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                 TREK Survey Administration Day Roles & Tasks 
 

STAFF MEMBER #2 
Main Role: Pedometer study presenter & height and weight measurer 

 
 

Prior to leaving the office 
� Double check all of the materials necessary for the pedometer study & height and weight station 

are packed. 
� Wear name badge 
� Help load car with study materials 
 
Arriving at the school 
� Sign the visitors book  
� Complete the environment scan  
 
Setting up the room 
� Arrange desks so that students will be facing the same direction 
� Set-up the height & weight station in a suitable place (away from the group but still in sight) 
� Place 4 chairs close to the height & weight station but facing away from the measuring area (to be 

used by students who are next in line for the measurements) 
 
Beginning the survey administration 
� Time keeper (ensure sessions start on time, alert each team member if their part of the survey has 

reached its maximum time i.e., intro & questionnaire 30mins, pedometer 10mins, mapping & 
height and weight 15mins, wrap-up & distribution of parent questionnaires 5mins). 

� Record any names of absent students in the exercise pad 
� Label absent student’s questionnaire pack with a post-it note saying ‘absent’ and place in the 

plastic tub 
 
Questionnaire  
� Glance at each student’s answers so that any mistakes can be picked up. 
� Communicate with the questionnaire reader to help them judge when they are going too fast or 

too slow for the students. 
� Respond to students who have their hand up 
 

Pedometers 
� Show the students how to wear their pedometers 
� Explain to them how to fill out the travel diary 
� Stress the importance of returning them on time 
 

Mapping 
� If students are finished, instruct them to take out their height & weight sheet and go to the height 

& weight waiting area 
� Measure height & weight according to anthropometric protocols 
 

Height & weight 
� Measure height & weight according to anthropometric protocols 
 

Ending the session 
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� Collect questionnaires & mapping materials 
� Ensure students take their pedometer instructions and parent envelope with them 
 

Teacher follow-up 
� No involvement necessary – pack up room instead 
 

Prior to leaving the school 
� Collect the pens and return them to the tub. 
� Leave the room as it looked when the team arrived (i.e., stack chairs and move desks). 
� Pack-up the height and weight measuring area. 
� Scan the room and make sure there is nothing left behind. 
� Sign out in the visitors book 
 

Arriving back at the office 
� Help unload the car! 
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                 TREK Survey Administration Day Roles & Tasks 
 

STAFF MEMBER #3 
Main Role: Mapping activity presenter 

 
Prior to leaving the office 
� Double check all of the materials necessary for the mapping study are packed. 
� Determine the quickest route to drive to the school 
� Assist driver with directions on how to get to the school 
� Wear name badge 
� Help load car with study materials 
 
Arriving at the school 
� Assist with environment scan completion 
� Sign the visitors book  
 
Setting up the room 
� Arrange desks so that students will be facing the same direction 
� Place a questionnaire on each desk in a boy, girl, boy girl order (make sure the correct group 

questionnaires are being used) 
 
Beginning the survey administration 
� Help ensure students are well behaved 
 
Questionnaire 
� Help ensure students are well behaved 
� Glance at each student’s answers so that any mistakes can be picked up 
� Communicate with the questionnaire reader to help them judge when they are going too fast or 

too slow for the students 
 

Pedometers 
� Help students put on their belt 
� Respond to students who have their hand up 
 
Mapping 
� Go through the mapping activity with the group 
� Ensure students are leaning on their questionnaire so the pens don’t mark the desk 
� Provide early finishers with a word sleuth to complete 
 
Height & weight 
� Direct early mapping activity finishers to the height & weight area (taking their height & weight 

sheet with them) 
 
Ending the session 
� Collect questionnaires & mapping materials 
� Ensure students take their pedometer instructions and parent envelope with them 
 
Teacher follow-up 
� No involvement necessary – pack up room instead 
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Prior to leaving the school 
� Collect the pens and return them to the tub 
� Leave the room as it looked when the team arrived (i.e., stack chairs and move desks) 
� Pack-up the height and weight measuring area 
� Scan the room and make sure there is nothing left behind 
� Sign out in the visitors book 
 

Arriving back at the office 
� Help unload the car! 

 
 
 
  



 

 

                 TREK Survey Administration Day Roles & Tasks

TREK STUDENT MEMBER 
Main Role: Height & weight measurer

 
 
 
Prior to leaving the office 
� Arrive on time! 
� Make sure you wear business attire
� Wear name badge 
� Help load car with study materials
 
Arriving at the school 
� Sign the visitors book  
 
Setting up the room 
� Help with arranging desks so that students will be facing the same direc
� Place green, red and black pens on each student’s desks
� Assist with the setting up of the height & weight area
 
Beginning the survey administration
� Help ensure students are well behaved
 
Questionnaire 
� Glance at each student’s answers so that any mista
� Communicate with the questionnaire reader to help them judge when they are going too fast or 

too slow for the students 
� Help ensure students are well behaved!
 
Pedometers 
� Help students put on their belt
� Respond to students who have thei
 
Mapping 
� If students are finished, instruct them to take out their height & weight sheet and go to the height 

& weight waiting area 
� Measure height & weight according to anthropometric protocols
 
Height & weight 
� Measure height & weight according t
 
Ending the session 
� Collect questionnaires & mapping materials
 
Teacher follow-up 
� No involvement necessary 
 
Prior to leaving the school 

 

TREK Survey Administration Day Roles & Tasks
 

TREK STUDENT MEMBER #4 
Main Role: Height & weight measurer 

Make sure you wear business attire 

Help load car with study materials 

Help with arranging desks so that students will be facing the same direction
Place green, red and black pens on each student’s desks 
Assist with the setting up of the height & weight area 

Beginning the survey administration 
Help ensure students are well behaved 

Glance at each student’s answers so that any mistakes can be picked up 
Communicate with the questionnaire reader to help them judge when they are going too fast or 

Help ensure students are well behaved! 

Help students put on their belt 
Respond to students who have their hand up 

If students are finished, instruct them to take out their height & weight sheet and go to the height 

Measure height & weight according to anthropometric protocols 

Measure height & weight according to anthropometric protocols 

Collect questionnaires & mapping materials 

No involvement necessary – pack up room instead 
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TREK Survey Administration Day Roles & Tasks 

 

tion 

Communicate with the questionnaire reader to help them judge when they are going too fast or 

If students are finished, instruct them to take out their height & weight sheet and go to the height 
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� Collect the pens and return them to the tub. 
� Leave the room as it looked when the team arrived (i.e., stack chairs and move desks). 
� Pack-up the height and weight measuring area. 
� Scan the room and make sure there is nothing left behind 
� Sign out in the visitors book 
 

Arriving back at the office 
� Help unload the car! 
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Appendix 37: 
End of Study Thank-you Letter
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        School of Population Health 
The University of Western Australia 

M707, 35 Stirling Hwy 
CRAWLEY WA 6009 

Telephone: +61 8 6488 1257 
Facsimile: +61 8 6488 1199 

 
<Insert date here> 
 
The Principal 
<Insert school name here> 
<Insert street address here> 
<Insert school suburb here> WA <postcode> 
 
Dear <name> 
 

RE: TRavel, Environment, and Kids (TREK) Project 
 

Thank you for taking part in the TRavel, Environment and Kids (TREK) study – your participation was sincerely 
appreciated and was critical to the success of the project.  
 
In total, 24 schools are involved in the TREK project, which will examine the extent to which the urban design of 
local neighbourhoods discourages or encourages children to walk or cycle to school. 
 
The information collected will be used by the Department for Planning and Infrastructure, the Department of 
Education and Training, Main Roads WA, and the National Heart Foundation to develop guidelines for creating 
streets that encourage children to walk or cycle, and introduce programs that might encourage more children to 
use active modes of transport. We foresee that the TREK Project will improve the health of Western Australian 
children and may assist to reduce the increasing concern of childhood obesity. 
 
Results of the research will soon be sent to you. This will be in the form of a report, which will detail your 
school’s results of the student questionnaire, parent questionnaire, pedometer study and anthropometric 
measurements.  We hope to get the report to you within the next 6 months.   
 
Thank you again for allowing your school to be involved in this important study. If you would like to discuss 
anything regarding the project, please contact me on 6488 1257 or phone one of the TREK project officers on 
6488 1310.  
 
Your time and effort was greatly appreciated. 
 
Yours sincerely 
 
 
Billie Giles-Corti 
Professor and NHMRC/NHF Career Development Fellow 
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Appendix 39: 
TREK Confidentiality Agreement





 

TRavel, Environment, and Kids (TREK

 

 
 
I,………………….…………………………………………………………………………………..undertake 

to protect the confidentiality of all personal and medical information that I 
collect, see or handle in the course of my employment and/or study in the 

School of Population Health, Univ
not to divulge any personal information regarding research participants to 
any person who is not directly involved scientifically in the TREK or any 

other research projects with which I am connected.  
 

I understand that all project material, including questionnaires, remains the 
intellectual property of the School of Population Health and may not be 
removed from or used outside the University under any circumstances.

 
Furthermore, I undertake to abide by the provis

for the use of name
Western Australia, a copy of which has been seen and read by me.
  

 
 

Signed      
………………………………………………………………Date………………………………………….
 

 
 

 
Witnessed 

………………………………………

 

 

 

 

 
 

TRavel, Environment, and Kids (TREK
 

 

 

 

 

I,………………….…………………………………………………………………………………..undertake 

to protect the confidentiality of all personal and medical information that I 
collect, see or handle in the course of my employment and/or study in the 

School of Population Health, University of Western Australia.  I undertake 
not to divulge any personal information regarding research participants to 
any person who is not directly involved scientifically in the TREK or any 

other research projects with which I am connected.   

d that all project material, including questionnaires, remains the 
intellectual property of the School of Population Health and may not be 
removed from or used outside the University under any circumstances.

Furthermore, I undertake to abide by the provisions of the “Code of Practice 

for the use of name-identified data” as prepared by the University of 
Western Australia, a copy of which has been seen and read by me.

………………………………………………………………Date………………………………………….

……………………………………………………………..Date………………………………………….
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TRavel, Environment, and Kids (TREK) Project 

I,………………….…………………………………………………………………………………..undertake 

to protect the confidentiality of all personal and medical information that I 
collect, see or handle in the course of my employment and/or study in the 

ersity of Western Australia.  I undertake 
not to divulge any personal information regarding research participants to 
any person who is not directly involved scientifically in the TREK or any 

d that all project material, including questionnaires, remains the 
intellectual property of the School of Population Health and may not be 
removed from or used outside the University under any circumstances. 

ions of the “Code of Practice 

identified data” as prepared by the University of 
Western Australia, a copy of which has been seen and read by me. 

………………………………………………………………Date…………………………………………. 

……………………..Date…………………………………………. 
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CODE OF PRACTICE FOR THE USE OF NAME-IDENTIFIED DATA 

 

 

1. INTRODUCTION 

 

 Access to name-identified records may be necessary under certain 

circumstances because of the need to: 

 

• identify multiple events experienced by a single individual; 

• identify events occurring during the course of follow-up in subjects under 

study; 

• list records from various sources; 

• avoid double-counting; and 

• permit, with appropriate safeguards, additional data to be collected on 

research subjects. 

 

 While some professionals have a general duty under their codes of ethics to 

respect the confidentiality of information in the course of their work, not all 

researchers are formally bound in this way.  All staff and students must be 

aware of the special obligations contingent on them when using name-

identified data for research purposes. 

 

 

2. PAPER RECORDS BEARING NAME-IDENTIFIED INFORMATION 

 

 2.1  Creation and maintenance 

 

 Whenever possible, paper records, including questionnaires and computer 

print-outs, prepared during the course of research, should be created and 

maintained in such a manner that identifying information is not juxtaposed 

with confidential or personal information unless that information is 

unintelligible.  For example, identifying data should be physically separated 

from the main body of a questionnaire immediately after the latter is 

completed, linkage at a later date being made possible by a code common to 

both. 

 

 It is impractical in some circumstances for paper records not to be included 

identifying information juxtaposed with confidential or personal information.  

For example, it is difficult to remove identifying information from certain 

medical records.  It is rarely necessary, however, to create for research 

purposes, paper records containing names and confidential information. 

 

 If it is necessary to create and/or maintain paper records with identifying 

information and confidential information, they should be destroyed at the 

earliest opportunity.  For example, computer print-outs containing name-

identified data should be destroyed as soon as possible after creation. 

 

 Computer print-outs containing name-identified data should not be created 

unless a member of the research team is present throughout the printing 

process. 

 

 Records containing name-identified data must not be transmitted by facsimile. 

 

 

 2.2.  Storage 
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 Paper records containing named data, including master lists of identified 

numbers assigned to named individuals, should be kept under lock and key 

when not in use.  Master lists should be stored separately from the paper files 

to which they refer.  Details of coding systems should be stored securely and 

separately from records containing information in coded form.  These 

provisions should also apply to paper records containing named information 

that are removed, for any purpose, from the institution in which the research 

is based, for example, during the field work. 

 

 2.3  Disposal 

 

 Paper records containing named data should be disposed of by shredding or 

incineration, preferably on the research site, or under the supervision of a 

responsible member of the research team. 

 

 

3. RECORDS HELD ON COMPUTERS 

 

 3.1  Creation and maintenance 

  

 Whenever possible, computer records should be created and maintained is 

such a manner that identifying information is not juxtaposed with confidential 

or personal information unless that information is unintelligible. 

 

 Computer records in which identifying information is juxtaposed with 

confidential or personal information should be created and maintained only 

when essential, and destroyed at the earliest opportunity. 

 

 3.2  Storage 

 

 Name-identified data should not be stored on computers unless the following 

requirements for security are met. 

 

(a) Micro-computers 

  

 Files containing name-identified data should not be stored on hard discs 

unless access can be securely controlled by password.  Otherwise, files 

should be stored on floppy discs that are kept under lock and key when 

not in use. 

 

 Files containing name-identified data may be stored on hard discs if: 

 

(i) access to the computer is controlled by password so that the 

computer will not operate without the password, even if started 

from a floppy disk.  Any personnel using a computer controlled in 

this manner should be subject to this code of practice.  If 

necessary, access to individual files should be controlled as in (ii) 

to prevent access by personnel not associated with a particular 

project; or 

 

(ii) access to individual files containing name-identified data is 

controlled by password and secure encryption of the data. 

 

 

(b) Centrally maintained password protected computers 

 

 Access to files containing names should be restricted to personnel 

working on the relevant project(s) and who are subject to this code of 

practice.  This may be achieved in various ways, depending on the type 
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of computer system in use.  For example, on most systems, access to 

files may be restricted to individual users, or to groups of users.  

Because systems programmers have access to all files on the system 

they should be subject to this code of practice. 

 

 Files containing names should not be stored on systems for which 

remote access is possible unless remote access can be restricted to 

personnel who are subject to this code of practice. 

 

When not in use, computers holding name-identified data should be turned off 

or left in a state whereby access to name-identified data is not possible, or 

the room in which the computer is located should be locked. 

 

3.3  Deletion/Archiving 

 

Computer files containing name-identified data should be deleted in such a 

way that the contents of the files, and not just the directory entries, are 

destroyed. 

 

Archived computer files containing name-identified data should be securely 

encrypted (with password access) or kept under lock and key. 
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Aim 

The aim of this study is to validate the pedometer used in the TREK study, Accusplit Health 

Engine 120. 

Objectives 

The objective of this study is to compare the number of steps recorded on the Accusplit 

AH120M9 pedometer to the Yamax DigiWalker pedometer after a session walk by Years 5, 6 and 

7 primary school children. 

Methods 

I.  Recruitment 

A recruitment letter (Appendix 1) will be sent to the principal of a high compliant primary school 

that participated in the TREK survey. Once the principal has given consent for their school to 

participate (Appendix 3), class lists of Years 5-7 will be obtained.  

Parents of all Year 5-7 students will be sent an information sheet containing an ‘opt out’ form for 

them to complete and return to the school if they do not want their child to participate in the 

study (Appendix 8). The information sheet and the ‘opt-out’ form will be sent to them through 

the children. Parents will be given 1 week to return the ‘opt-out’ form. At the end of this week, 

research staff will compile a randomised list of names per class (separated into two columns of 

male and female) using the following process: 

• Enter the names of participating students into an Excel document, one worksheet per 

class with boys and girls separated into different columns within the worksheet. 

• For each worksheet, type in each participant’s name in column B  

 

A B C A B C 

 
Participant 

name (boy) 
=rand()  

Participant 

name (girl) 
=rand() 

 

•••• In cell C next to first name…type: =rand() then click on the tick (green tick) 
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•••• Double click on the bottom right square in order to fill the entire column. 

•••• Copy the whole column and paste special - values - into Column A (right click of 
the mouse). 

•••• Delete column of original random numbers  

•••• Highlight column A & B and click sort (sort by column A) 

•••• This will generate a random order of names from which the desired number of 

participants can be selected; in this case 25 males and 25 females – we will choose the 

first 7 males and 7 females from each class.  

During a week which is suitable to the school, research staff will conduct the study. 

Research staff (study co-ordinator, research assistant) will visit the classroom teacher and 

inform them of the days schedule and which students will be participating. If there are 

students who are absent or unable/unwilling to participate, the next person on the 

randomised list will be selected to participate as a replacement.  

II. Materials 

Pedometers 

The pedometer being validated is the Accusplit Health Engine 120 (AH120M9, Accusplit, San 

Jose, USA), and the ‘gold standard’ pedometer that will be used is the Yamax DigiWalker 

700 (SW700, Yamax, Tokyo, Japan). Four of each pedometer will be used. All pedometers 

will be fitted with a new battery.  

Treadmill 

The two treadmills to be used during the walk sessions are the TMR-802. These treadmills 

can be hired for $89/mth each with a $30 drop-off and $30 pick-up fee from 

http://www.renoufhomefitness.com.au/hire.asp. Treadmill slope was set to zero. 

Video Camera 

Two video cameras placed on tripods will be used to record actual steps taken, one video 

camera for each treadmill. 

Stopwatch 

Two stopwatches will be used to time the walk sessions, one for each treadmill. 

Scales 
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Two calibrated digital bathroom scales (CAMRY brand, model number EB6271) will be used 

to measure the weight of each child.  

Stadiometer 

Two free-standing Surgical and Medical Products (S&M) stadiometers will be used to 

measure height (design 1013522 No.26SM). 

ID Placecards 

Large numbered ID placecards will be made for each participant and blu-tacked to the bottom 

side of the treadmill facing the video. This is to identify which participant is walking. 

Waist Belts 

Adjustable, elasticated waist belts will be used to hold the pedometers. 

Pedometer & height and weight recording sheet 

A height and weight table will be used to record height and weight measurements (see 

Appendix 11). On this same sheet, a pedometer record table will be used to record 

pedometer readings. 

III. Setup  

Two treadmill stations and two height and weight stations will be placed on a flat surface in a 

roof covered area (e.g., school gym/assembly area). Height and weight stations will be placed 

far apart to ensure confidentiality of measures. Each video camera will be placed 

perpendicular to the treadmill to visually record the participant’s steps from the waist down. 

IV. Implementation 

The study will be carried out over five consecutive school days (one school week). The 

treadmill will be couriered to the school on the Friday before the first Monday data collection 

day. The school will be asked to store the treadmill a locked room whilst not in use. 

Research staff will arrive at the school at least 1 hour before school start time. They will then 

meet with the principal or the contact person and confirm the order of proceedings. 

Afterwards, the research staff will set up the necessary equipment at the set-up area and make 

sure all the instruments are working correctly. 
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Participants will be called out of class in pairs. Research staff will first clarify that the 

participant is happy to have their height and weight measured, and if yes, measure the 

participants’ height and weight according to the following procedures: 

Height Measurement: 

1) Ask participant to remove shoes, hats and any other heavy clothing (e.g. jackets, jumpers) 

2) Ask participant to stand with back, buttocks and heels against stadiometer. The 

participant’s feet should be together and flat on the ground (i.e., on the stadiometer base) 

and his/her arms should be hanging naturally by the sides 

3) Ask participant to look straight ahead, and ensure the participant’s head is in the 

Frankfort plane 

4) The participant is instructed to breathe in and briefly hold breath (i.e., for 1-2 seconds). 

At the same time place the headboard firmly down on the vertex (highest point of the 

skull when head is in the Frankfort plane), gently crushing the hair as much as possible. 

The recorder or technician should ensure that body position in step 1 and 2 is maintained 

5) Read the stadiometer dial ensuring that the technician is at eye level with the instruments 

dial. Use a chair or box if the dial cannot be read from a standing position 

6) Record height on the profile recording form 

7) Ask the participant to step away from the stadiometer 

8) Repeat steps 1 through 6 

9) If the two measurements differ by > 0.4 cm then repeat steps 1 through 6 

10) Take the average of the two readings 

Weight Measurement: 

7) Ask participant to remove shoes, hats and any other heavy clothing (e.g. jackets, jumpers) 

8) Check that the scale is reading zero 

9) Ask the participant to stand on the scale without support, and feet positioned on the blue 

markers 

10) Record weight to the nearest 0.1 kg on profile recording form 

11) Ask participant to step off the scale 

12) Repeat steps 1 through 4 

13) If the two measurements differ by more than 0.4 kg then repeat steps 1 through 4 

14) Take the average of the two readings 
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At the end of the measurement, readings will be entered onto a height and weight recording 

sheet, and they will be instructed to put on their shoes. 

Pedometers will be worn on an elastic belt. One of the pedometers will be worn on the left 

side, midline of the left leg on the hip, and another on the right.  

The video camera will begin recording as soon as the treadmill is switched on. It will record 

the participant until the walk session is completed. Participants will walk on the treadmill at 

speeds 42, 66 and 90 m/min to simulate slow, moderate and fast walking (Duncan, 2007), 

five minutes for each speed. To ensure comparability with previous studies (Duncan 2007), 

between each change in speed there will be a two minute break where the participant will 

straddle the treadmill and the pedometer readings will be recorded by research staff. During 

the break the treadmill will be left running and will be set to the next speed. Once the two 

minute break is over, the participant will begin walking at the set speed straight away. During 

the walk sessions, research staff will stand at the front of the participant next to the treadmill 

controls. Treadmills are fitted with an emergency stop button in case the participant becomes 

unstable.  

At the completion of the session, each participant will be given a token of appreciation for 

their participation in the study (such as water bottle, sticker and bouncy ball). Research staff 

will thank the participant for their participation and ask them to return to their class and to 

ask the next participant to make their way to the testing area.  

V. Database Management 

ID numbers will be allocated to each participant (a unique three digit number). ID, age, class 

and sex of consenting participants will be transferred to an SPSS database. This data will be 

kept in an access restricted electronic folder.  

VI. Sample Size 

In order for a pedometer to be classified as accurate, it must have a margin of error of no 

more than 3% (Schneider, 2003). Therefore, a sample size of at least 50 is sufficient for this 

study. 

VII. Statistical Analysis 
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All statistical analysis will be performed using SPSS v.15.0. Descriptive statistics will be 

obtained for all demographic and anthropometric variables. ANOVA will be used to identify 

any significant differences (P≤0.05) between the number of steps recorded on the Accusplit, 

Digiwalker and the video recording.  

Data Entry of Results 

Pedometer steps, number of steps counted manually from the video recording, and 

anthropometric measurements will be entered into an Excel worksheet. They will then be 

entered a second time onto a separate Excel worksheet. A third worksheet has been specifically 

designed to identify any differences between the values entered in each cell in the first worksheet 

and the second worksheet. If an error is found, the cell will be highlighted in red until the error is 

found and corrected. This will minimize the possibility of human error during entry of data.  
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Appendix 1:  

Invitation Letter from the CI 
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S C H O O L  O F  P O P U L A T I O N  H E A L T H  

The University of Western Australia 
M707, 35 Stirling Hwy 

CRAWLEY  WA  6009 

Telephone: +61 8 6488 1257 
Facsimile:  +61 8 6488 1199 

Email:  Billie.Giles-Corti@uwa.edu.au 
<Insert date here> 

 
The Principal 
<Insert school name here> 
<Insert street address here> 
<Insert school suburb here> WA <postcode> 

 
Dear <name> 

 

RE: TRAVEL, ENVIRONMENT AND KIDS (TREK) PEDOMETER VALIDATION STUDY 

 

We thank you for your participation in the TREK Project. As a continuation to the study, we are going to do a 
pedometer validation study to validate the pedometer that was used in the TREK Project. We would like to ask for 
your assistance by participating in this study. 

A detailed information sheet about the study is attached.  The research will involve a random selection of 50 Year 
5-7 students from your school. Once the consent form has been completed and lists of students that have consented 
to partake in the study have been made, we would like to arrange for students to partake in a treadmill walking 
session during class time. A research assistant will measure the children’s height and weight and assist them during 
their walking sessions. We will work with you and your staff to ensure that we conduct the study at a time that 
there is minimal disruption to classroom activities.  

Participation is entirely voluntary, and participants will not have to have their height and/or weight measured they 
do not wish to. All data and results will be treated confidentially. The research has been approved by the University 
of Western Australian Human Research Ethics Committee. 

I hope that you will be willing to participate in this important study. If you would like more information, please 
contact me on 6488 1257 or Alissa Sunarja, the research assistant, on 0433 721 394 or by email 
(sunara02@student.uwa.edu.au).  We will telephone you in the next week or so discuss whether your school is 
willing to participate. 

We look forward to speaking to you soon.  

Yours faithfully, 

 

Billie Giles-Corti 

Professor and NHMRC Senior Research Fellow 
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Appendix 2:  

Principal’s Study Information Sheet 

 

  



 

 

TRavel, E
Pedometer Validation Study

INFORMATION SHEET
 
 

WHY DO THIS STUDY? 
 

This study will validate the pedometer being used in the TREK Project against the international 
gold-standard pedometer used in other physical activity studies, and therefore validate the data 
collected and the results of the TREK Project.
 

HOW WILL THIS STUDY BE CONDUCTE
 

One Government primary school that participated in the TREK Project
part in the study.  The school was selected from a list of schools which found the TREK study a 
useful activity for the school and provided
TREK study. The principal of this school
permission of class room teachers will be sought.  
 

A random selection of approximately 
children and their parents will be asked to 
would like consenting students to undergo 
estimate that children will be out of the class room for approximately 25 minutes during which 
time, each child will participate in 3 walking sessions of approximately 5 minutes each. Between 
each session there will be a 2 minute break.  
 

We will require a suitable room in which
to measure their height and weight.  Students will be asked to wear four pedometers which will 
record the number of steps they take
 

 
WHAT ARE THE BENEFITS OF THIS STUDY

The main aim of this study is to validate the pedometer data collected from the 
This will increase our confidence in the pedometer data collected in the main study which 
involved over 1400 children and their parents.  The 
study team’s stakeholders including the Department of Planning and Infrastructure and 
Department for Education and Training to develop guidelines for creating streets that encourage 

 

S C H O O L  O F  P O P U L A T I O N  

The University of Western Australia

35 Stirling Hwy
CRAWLEY

Telephone: +61 8 6488 1257
Facsimile: +61 8 6488 1188

Email:  Billie.Giles-Corti@uwa.edu.au

Environment and Kids (TREK)  
Pedometer Validation Study 

 
INFORMATION SHEET 

This study will validate the pedometer being used in the TREK Project against the international 
standard pedometer used in other physical activity studies, and therefore validate the data 

collected and the results of the TREK Project. 

IS STUDY BE CONDUCTED? 

that participated in the TREK Project will be selected to take 
.  The school was selected from a list of schools which found the TREK study a 

useful activity for the school and provided a high level of support to the study team 
TREK study. The principal of this school will be asked if their school will participate, and the 
permission of class room teachers will be sought.   

A random selection of approximately 50 Year 5-7 students will be asked to participate. Both the 
children and their parents will be asked to consent. Participation in the study is voluntary. We 

undergo one walking session each during class hours
ill be out of the class room for approximately 25 minutes during which 

time, each child will participate in 3 walking sessions of approximately 5 minutes each. Between 
each session there will be a 2 minute break.   

We will require a suitable room in which to administer the walk sessions with the students, and 
to measure their height and weight.  Students will be asked to wear four pedometers which will 
record the number of steps they take, and their height and weight will be measured.   

STUDY? 
The main aim of this study is to validate the pedometer data collected from the TREK Project
This will increase our confidence in the pedometer data collected in the main study which 

children and their parents.  The resulting information will be used by the 
study team’s stakeholders including the Department of Planning and Infrastructure and 
Department for Education and Training to develop guidelines for creating streets that encourage 
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The University of Western Australia 

35 Stirling Hwy 
CRAWLEY  WA  6009 

Telephone: +61 8 6488 1257 
Facsimile: +61 8 6488 1188 

Corti@uwa.edu.au 

This study will validate the pedometer being used in the TREK Project against the international 
standard pedometer used in other physical activity studies, and therefore validate the data 

will be selected to take 
.  The school was selected from a list of schools which found the TREK study a 

a high level of support to the study team during the 
will be asked if their school will participate, and the 

to participate. Both the 
. Participation in the study is voluntary. We 

during class hours.  We 
ill be out of the class room for approximately 25 minutes during which 

time, each child will participate in 3 walking sessions of approximately 5 minutes each. Between 

to administer the walk sessions with the students, and 
to measure their height and weight.  Students will be asked to wear four pedometers which will 

 

TREK Project. 
This will increase our confidence in the pedometer data collected in the main study which 

resulting information will be used by the 
study team’s stakeholders including the Department of Planning and Infrastructure and 
Department for Education and Training to develop guidelines for creating streets that encourage 
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children to walk or cycle, and introduce programs that might encourage more children to use 
active modes of transport.  
 
 
 
HOW MUCH TIME WILL THIS TAKE? 
 

We would like to provide the students with information sheets and consent forms to take home 
to their parents or carers. We would appreciate the classroom teachers collecting the forms 
when they are returned.  Due to the relatively non-sensitive nature of the study, we expect to 
achieve a relatively high level of participation in the study.   
 
 
The research team will conduct the study at a time convenient to the school. We anticipate 
spending about 25 minutes in total with each child for height and weight measurement and 
walking sessions. The study team will be at the school for six hours every day for five school days. 
Two students will undergo a session at one time. 
 
CONFIDENTIALITY 
 

All information will be treated in the strictest of confidence. No information about an individual 
will be reported separately, and results for the school will be provided to that school only. 
 
DO I HAVE TO TAKE PART? 
 

Participation in this study is completely voluntary.  You do not have to provide a reason for 
deciding not to participate.  If you are willing for your school to be in the study, please sign the 
enclosed consent forms, and return the ‘UWA Copy’ in the postage paid envelope supplied.  
Please retain ‘Your Copy’ for your records. 
 
QUESTIONS AND QUERIES 
 
We would very much appreciate your involvement in this important study.  If you require 
additional information about the study or your involvement, please do not hesitate to contact 
Alissa Sunarja, the research assistant, on 0433 721 394 at any time of the day or by email at 
sunara02@student.uwa.edu.au.    
 
If you have any concerns please contact the principal investigator, Professor Billie Giles-Corti on 6488 
1257 (or email: Billie.Giles-Corti@uwa.edu.au). 

 
  

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that if they 

have any complaint regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor 

Billie Giles-Corti 6488 1257) or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 

of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must be provided with a copy of the 

Information Sheet and Consent Form for their personal records. 
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Appendix 3: 
Principal Consent Form – UWA Copy 

  



 

Because this is a University study, we are required to ask you to provide written confirmation of consent 
after reading the study information sheet.

 
I __________________
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 
that I may withdraw at any time without reason and without prejudice.
 
I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 
and what will be done with the data
 
I acknowledge that participation in the study will involve:
 

9. Distribution of parent Opt
10. The school providing space for the study team to set up treadmills and ot

day period and storing this equipment safely overnight; 
11. The research team conducting a height and weight 

premises. 
 
I acknowledge that in exchange for participation in the study, the re
 

5. Provide items for the school newsletter to inform parents about the study if required;
6. Provide tokens of appreciation to the participants;
7. Provide a brief report on the results of the study.

 
I agree that research data gathered for the s
work and any other identifying information is not used.
 
 
 
Signature: ________________________________  
 
 
 The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 

regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles

alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Ned

number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their pe
 

S C H O O L  O F  P

The University of Western Australia

Telephone:

Facsimile:
Email:  Billie.Giles

 
 

TRavel, Environment and Kids (TREK)
Pedometer Validation Study 

 
PRINCIPAL CONSENT FORM 

 
Because this is a University study, we are required to ask you to provide written confirmation of consent 
after reading the study information sheet. 

I ____________________________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 
that I may withdraw at any time without reason and without prejudice. 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 
and what will be done with the data upon completion of the research. 

I acknowledge that participation in the study will involve: 

Distribution of parent Opt-out forms to students regarding participation in the study;
The school providing space for the study team to set up treadmills and ot
day period and storing this equipment safely overnight;  
The research team conducting a height and weight measurement 

I acknowledge that in exchange for participation in the study, the research team will:

Provide items for the school newsletter to inform parents about the study if required;
Provide tokens of appreciation to the participants; 
Provide a brief report on the results of the study. 

I agree that research data gathered for the study may be published provided my name, the school at which I 
work and any other identifying information is not used. 

Signature: ________________________________    Date: ____________

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 

search project is conducted, it may be given to the Chief Investigator (Professor Billie Giles

alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Ned

number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their pe 431 

 
 
 

P O P U L A T I O N  H E A L T H  
M707 

The University of Western Australia 
35 Stirling Hwy  

CRAWLEY  WA  6009 
Telephone: +61 8 6488 1257 

Facsimile: +61 8 6488 1199 
Billie.Giles-Corti@uwa.edu.au  

avel, Environment and Kids (TREK) 

Because this is a University study, we are required to ask you to provide written confirmation of consent 

__________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 

out forms to students regarding participation in the study; 
The school providing space for the study team to set up treadmills and other equipment over a five 

measurement and a walking session in school 

search team will: 

Provide items for the school newsletter to inform parents about the study if required; 

tudy may be published provided my name, the school at which I 

Date: ____________ 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint 

search project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, 

alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone 

number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal records. 
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Appendix 4: 
Principal Consent Form – School Copy  

  



 

Because this is a University study, we are required to ask you to provide written confirmation of consent 
after reading the study information sheet.

 
I ____________________________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 
that I may withdraw at any time without reason and without prejudi
 
I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 
and what will be done with the d
 
I acknowledge that participation in the study will involve:
 

12. Distribution of parent Opt
13. The school providing space for the study team to set up treadmills and

day period and storing this equipment safely overnight; 
14. The research team conducting a height and weight 

premises. 
 
I acknowledge that in exchange for participation in the study, the
 

8. Provide items for the school newsletter to inform parents about the study if required;
9. Provide tokens of appreciation to the participants;
10. Provide a brief report on the results of the study.

 
I agree that research data gathered for th
work and any other identifying information is not used.
 
 
 
Signature: ________________________________  
 
 
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants 

regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Gi

alternatively to the Secretary, Human Research Ethics Commit

number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their pe

 

S C H O O L  O F  P

The University of Western Australia

Telephone:

Facsimile:
Email:  Billie.Giles

 
 

TRavel, Environment and Kids (TREK)
Pedometer Validation Study 

 
PRINCIPAL CONSENT FORM 

 
Because this is a University study, we are required to ask you to provide written confirmation of consent 
after reading the study information sheet. 

_____________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 
that I may withdraw at any time without reason and without prejudice. 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 
and what will be done with the data upon completion of the research. 

I acknowledge that participation in the study will involve: 

Distribution of parent Opt-out forms to students regarding participation in the study;
The school providing space for the study team to set up treadmills and
day period and storing this equipment safely overnight;  
The research team conducting a height and weight measurement 

I acknowledge that in exchange for participation in the study, the research team will:

Provide items for the school newsletter to inform parents about the study if required;
Provide tokens of appreciation to the participants; 
Provide a brief report on the results of the study. 

I agree that research data gathered for the study may be published provided my name, the school at which I 
work and any other identifying information is not used. 

Signature: ________________________________    Date: ____________

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants 

regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Gi

alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone 

number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their pe
433 

 
 
 

P O P U L A T I O N  H E A L T H  
M707 

The University of Western Australia 
35 Stirling Hwy  

CRAWLEY  WA  6009 
Telephone: +61 8 6488 1257 

Facsimile: +61 8 6488 1199 
Billie.Giles-Corti@uwa.edu.au  

TRavel, Environment and Kids (TREK) 

Because this is a University study, we are required to ask you to provide written confirmation of consent 

_____________________ (full name) have read the information provided and any 
questions I have asked have been answered to my satisfaction. I agree to participate in this activity, realising 

I understand that all information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law. I have been informed of what data are being collected, its purpose, 

out forms to students regarding participation in the study; 
The school providing space for the study team to set up treadmills and other equipment over a five 

measurement and a walking session in school 

research team will: 

Provide items for the school newsletter to inform parents about the study if required; 

e study may be published provided my name, the school at which I 

Date: ____________ 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint 

regarding the manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, 

tee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone 

number 6488 3703). All study participants must be provided with a copy of the Information Sheet and Consent Form for their personal records. 
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Appendix 5: 
Thank-you for Participating Letter 
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S C H O O L  O F  P O P U L A T I O N  H E A L T H  
M707 

The University of Western Australia 
35 Stirling Hwy 

CRAWLEY  WA  6009 
 

Telephone: +61 8 6488 1257 
Facsimile:  +61 8 6488 1199 

Email:  Billie.Giles-Corti@uwa.edu.au 

<Insert date here> 
 
The Principal 
<Insert school name here> 
<Insert street address here> 
<Insert school suburb here> WA <postcode> 
 

Dear <name> 
 
 

RE: TRAVEL, ENVIRONMENT AND KIDS (TREK) PEDOMETER VALIDATION STUDY 
 
 

Thank you for agreeing to take part in the TREK Pedometer Validation study – your participation is sincerely 
appreciated and is critical to the success of the project. 
 

One of our study team members will contact you in the next week or so to discuss the proposed approach to 
establish a suitable date to visit the school to invite students to take part in the study.  To help us determine how 
to select classes and children to participate, we would be grateful if you could provide us with details of the year 
5, 6 and 7 classes at your school and fax it to us on 6488 1199.   
 
Thank you again for involving your school in this important study.  If you would like to discuss the study, or need 
further information, please contact me on 6488 1257 or phone Alissa Sunarja on 0433 721 394.  We look 
forward to speaking with you soon. 
 
 
 

Yours faithfully, 
 
 
 
 
 
Billie Giles-Corti 
Professor and NHMRC Senior Research Fellow 
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Appendix 6: 
Parent Cover Letter 
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                                                                                                    School of Population Health M707 
  The University of Western Australia 

  35 Stirling Highway 
  CRAWLEY.   6009 

  Tel:  6488 1257  
  Fax:  6488 1199 

   Email: Billie.Giles-Corti@.uwa.edu.au  

3 April 2008 
 
Dear Parent/Carer, 
 

RE: TRavel, Environment and Kids (TREK) Pedometer Validation Study 
 
The School of Population Health at The University of Western Australia (UWA) is conducting a 
pedometer validation study as a continuation of the TREK Project. The TREK project is being carried out 
in collaboration with Walking WA, a multi-sector committee that includes the Department of Education 
and Training.  Last year we did a major survey of some 1400 students in Perth, and your School 
participated in this survey.   
 
I am writing to ask you and your child to take part in a follow-up to our main study conducted at your 
School last year.  The follow-up study involves us testing the pedometer equipment we used to assess 
steps.  Participation in this follow-up project involves children having their height and weight measured 
and participating in a walking session on a treadmill machine whilst wearing a pedometer. Each child who 
takes part will participate in 3 walking sessions of approximately 5 minutes each.  Between each 
session there will be a 2 minute break. In total, we estimate that each child will be out of the class for 
approximately 25 minutes. 
 
Participation in this project is entirely voluntary. All information regarding the children will be treated 
confidentially. You may choose to not have your child’s height and weight measured. A detailed 
information sheet about the study is attached.   
 
If you are happy for your child to participate, you do not need to do anything further. However, if 
you DO NOT wish your child to participate in the study, please complete the attached Opt Out 
form and return to the research team in the reply-paid envelope provided or fax it to 6488 1199 by the 
2nd of May at the latest, and you will not receive further information from us.  
 
For any further information regarding this study please contact Alissa Sunarja, the research assistant, on 
0433 721 394 or email at sunara02@student.uwa.edu.au. 
 

This is an important study, and we sincerely hope that you will take part.   
 
 
 

Yours faithfully, 
 

 
 
Billie Giles-Corti 
Professor 
NHMRC Senior Research Fellow 
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Appendix 7: 
Parent/Carer Opt Out Sheet 

(UWA Copy) 
  



 

 
 

              

 
 

UWA COPY – PLEASE RETURN to the Research Team 
will be stored confidentially at UWA to ensure your child is 
the study.

 
 
 
 
 
I, ____________________________________ 
 
 
 
 
the parent/carer of ________________________________________ 
have read the information provided and 
 
 
 
 
 
 
 
________________________
 
     Signature of parent/carer
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint

manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles

Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 64

be provided with a copy of the Information Sheet and Consent Form for their personal records.

 

                   
 

              PARENT/CARER & CHILD OPT OUT FORM
 

 

PLEASE RETURN to the Research Team in the envelope provided. This form 
will be stored confidentially at UWA to ensure your child is 
the study. 

____________________________________ (print your name)

the parent/carer of ________________________________________ 
have read the information provided and I DO NOT agree for my child to participate in this study.

________________________  
_________________________ 

Signature of parent/carer  
 

 

Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint

manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles

Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 64

n Sheet and Consent Form for their personal records. 
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PARENT/CARER & CHILD OPT OUT FORM 

in the envelope provided. This form 
will be stored confidentially at UWA to ensure your child is not included in 

(print your name) 

the parent/carer of ________________________________________ (print your child’s name), 
agree for my child to participate in this study. 

 
Date 

 

Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint regarding the 

manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, alternatively to the Secretary, 

Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 
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Appendix 8: 
Parent/Carer Opt Out Sheet 

(Parent/Carer Copy) 
  



 

 
 
 
 
 
 
 
 
 
 

YOUR COPY – PLEASE KEEP. The project copy of this form will be stored confidentially at 
UWA to ensure your child is 

 
 
 
 
 
I, ____________________________________ 
 
 
 
 
the parent/carer of ________________________________________ 
name), have read the information provided and 
this study. 
 
 
 
 
 
 
 
_________________
 
     Signature of parent/carer
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 

if they have any complaint regarding the manner in which a research project i

Investigator (Professor Billie Giles

Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6

 

PARENT/CARER & CHILD OPT OUT FORM
 
 
 
 
 

PLEASE KEEP. The project copy of this form will be stored confidentially at 
UWA to ensure your child is not included in the study.

________________________ (print your name)

the parent/carer of ________________________________________ 
, have read the information provided and I DO NOT agree for my child to participate in 

________________________  
_________________________ 

Signature of parent/carer  
 

 
 
 
 
 
 
 
 
 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 

if they have any complaint regarding the manner in which a research project is conducted, it may be given to the Chief 

Investigator (Professor Billie Giles-Corti 6488 1257) or, alternatively to the Secretary, Human Research Ethics Committee, 

Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6

441 

PARENT/CARER & CHILD OPT OUT FORM 

PLEASE KEEP. The project copy of this form will be stored confidentially at 
included in the study. 

(print your name) 

the parent/carer of ________________________________________ (print your child’s 
agree for my child to participate in 

 
Date 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, 

s conducted, it may be given to the Chief 

Corti 6488 1257) or, alternatively to the Secretary, Human Research Ethics Committee, 

Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study 
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Appendix 9: 
Parent/Carer Information Sheet 



 

  
 
 
 
 
 
 

 
 
 
 
 
 
 

TR

This study is being undertaken by researchers at The University of Western Australia. The overall aim of 
the study is to validate the data obtained by pedometers used in the TREK Project.  In this study we will 
compare two pedometers to confirm whic
 
Why do this study? 
This study will validate the pedometer being used in the TREK Project against the international 
gold-standard pedometer used in other physical activity studies, and therefore validate the data 
collected and the results of the TREK Project.
better because it has a computer in it and it keeps records of the number of steps the children 
took, rather than requiring them to record it themselves.  However, i
with the pedometer considered to be the best for accurately recording steps.  
 
 
How will this study be conducted?
One government primary school previously used in the TREK Project will be selected to take part in the 
survey. The school was selected from 
for the school and provided a high level of support to the study team 
principal has given permission for his/her school to participate.  
 
Year 5-7 students are being invited to take part in the study. Your child(ren) may have participated in the 
main TREK study last year.  Participation in the study is entirely voluntary.  
 
What will this study involve?
There are two parts to the study:
 
1. Height and Weight Measurement: 

Each child in the study will be invited to have their height and weight measured by the researchers. 
The researchers will not be providing details of these measurements to the children, their 
parents/carers, or teachers. Altho
height and weight measured, because only a small number of children are participating in the current 
study, it is preferable for the study if all children who participate do have their height a
measured. This will be done confidentially and out of sight of other children.  

 
 
 

 

 

 
 

TRavel, Environment and Kids (TREK)
Pedometer Validation Study 

 
PARENT/CARER INFORMATION SHEET 

 
This study is being undertaken by researchers at The University of Western Australia. The overall aim of 
the study is to validate the data obtained by pedometers used in the TREK Project.  In this study we will 
compare two pedometers to confirm which one best measures children’s walking.  

This study will validate the pedometer being used in the TREK Project against the international 
standard pedometer used in other physical activity studies, and therefore validate the data 

ollected and the results of the TREK Project.  The pedometer we used in the TREK study was 
better because it has a computer in it and it keeps records of the number of steps the children 
took, rather than requiring them to record it themselves.  However, it has never been compared 
with the pedometer considered to be the best for accurately recording steps.  

How will this study be conducted? 
One government primary school previously used in the TREK Project will be selected to take part in the 

school was selected from a list of schools which found the TREK study a useful activity 
for the school and provided a high level of support to the study team during the TREK study
principal has given permission for his/her school to participate.   

7 students are being invited to take part in the study. Your child(ren) may have participated in the 
main TREK study last year.  Participation in the study is entirely voluntary.   

What will this study involve?   
There are two parts to the study: 

ight and Weight Measurement:  
Each child in the study will be invited to have their height and weight measured by the researchers. 
The researchers will not be providing details of these measurements to the children, their 
parents/carers, or teachers. Although children may participate in the study without having their 
height and weight measured, because only a small number of children are participating in the current 
study, it is preferable for the study if all children who participate do have their height a
measured. This will be done confidentially and out of sight of other children.  

School of Population Health M707

The University of Western Australia 
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(TREK) 

 

This study is being undertaken by researchers at The University of Western Australia. The overall aim of 
the study is to validate the data obtained by pedometers used in the TREK Project.  In this study we will 

h one best measures children’s walking.   

This study will validate the pedometer being used in the TREK Project against the international 
standard pedometer used in other physical activity studies, and therefore validate the data 

The pedometer we used in the TREK study was 
better because it has a computer in it and it keeps records of the number of steps the children 

t has never been compared 
with the pedometer considered to be the best for accurately recording steps.   

One government primary school previously used in the TREK Project will be selected to take part in the 
a list of schools which found the TREK study a useful activity 

during the TREK study. The 

7 students are being invited to take part in the study. Your child(ren) may have participated in the 

Each child in the study will be invited to have their height and weight measured by the researchers. 
The researchers will not be providing details of these measurements to the children, their 

ugh children may participate in the study without having their 
height and weight measured, because only a small number of children are participating in the current 
study, it is preferable for the study if all children who participate do have their height and weight 
measured. This will be done confidentially and out of sight of other children.   

School of Population Health M707 

The University of Western Australia  

35 Stirling Highway  



 

 444

 
2. Walk Session: 
Each child in the study will participate in three walking sessions of approximately 5 minutes each on 
a treadmill.  Between each session there will be a 2 minute break.  The walk session will consist of 
three different speeds.   
 
In total, we estimate that each child will be out of the class room for approximately 25 minutes 
 
What are the benefits of this study? 
The main aim of this study is to validate the pedometer data collected from the TREK Project. 
This will increase our confidence in the pedometer data collected in the main study which 
involved over 1400 children and their parents.  The resulting information will be used by the 
study team’s stakeholders including the Department of Planning and Infrastructure and 
Department for Education and Training to develop guidelines for creating streets that encourage 
children to walk or cycle, and introduce programs that might encourage more children to use 
active modes of transport.  
 
 
How much time will this take? 
Your child will need to leave the class room for approximately 25 minutes . 
 
Confidentiality 
All information will be treated in strictest of confidence. No information about an individual will be 
reported separately. All the information will be reported as a group. 
 
Do I have to take part? 
Participation in this study is completely voluntary. Your child does not have to partake in the height and 
weight measurements. It does not cost anything for you or your child to participate in this study. 
 
Questions and queries 
We would very much appreciate your participation in this important study. If you require additional 
information about the study, please do not hesitate to contact the research assistant, Alissa Sunarja on 0433 
721 394 or email at sunara02@student.uwa.edu.au.    
 
If you have any concerns please do not hesitate to contact the principal investigator, Professor Billie Giles-
Corti on 6488 1257 (or email: Billie.Giles-Corti@uwa.edu.au). 

 
 
 
 
  

The Human Research Ethics Committee at The University of Western Australia requires that all participants are informed that, if they have any complaint regarding the 

manner in which a research project is conducted, it may be given to the Chief Investigator (Professor Billie Giles-Corti 6488 1257) or, alternatively to the Secretary, 

Human Research Ethics Committee, Registrar’s Office, The University of Western Australia, Nedlands, 6907 (telephone number 6488 3703). All study participants must 

be provided with a copy of the Information Sheet and Consent Form for their personal records. 
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Appendix 10: 
Height & Weight and Pedometer 

Recording Tables 
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ID ________________ 
Today’s Date:_____/_____/2008  
 
Technician’s Initials:_______ Participant’s Date of Birth:_____/______/_____ 
  
 
Participants Gender:  M �1   F �2    Grade:  Year 5 �1       Year 6 �2       Year 7  �3      

 

 
 

 
� Student did not want their weight measured 
 

 
� Student did not want their height measured 

 

 

Speed 

Readings 

Actual Readings 
Yamax Accusplit 

Left Hip Right Hip Left Hip Right Hip 

42 
m/min 

     

Notes 
 
 

    

66 
m/min  

     

Notes 
 
 

    

90 
m/min 

     

Notes 
 
 

    

 
 

WEIGHT  
(To the nearest 
0.1kg) 

1st MEASURE 2nd MEASURE 3rd MEASURE 
(if required) 

A third measure is required 
if the first two 
measurements differ by 
more than 0.4kg 

 
 

  

HEIGHT 
(To the nearest 
0.1cm) 

1st MEASURE 2nd MEASURE 3rd MEASURE 
(if required) 

A third measure is required 
if the first two 
measurements differ by 
more than 0.4cm  

   


