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I. Abstract 

Active School Travel (AST) has been extensively researched over the last 10 years (Carve et 

al., 2013; Panter et al., 2008). Numerous studies have been published showing the benefits of 

AST (Reilly and Kelly, 2011; Sirard and Slater, 2008), and interventions have been 

implemented to reverse the decline in active forms of school travel including (but not limited 

to) walking and cycling (see Chillon et al., 2011 for a review). However, important limitations 

associated with AST studies are noted. Firstly, social marketing has never been substantially 

implemented in the AST context, although social marketing has been recognised as a credible 

behaviour change discipline and has been widely adopted to foster social change (Rundle-

Thiele, 2015). Secondly, theory use is scant, both in formative research and intervention stages. 

Lu et al. (2014) note that theory use in AST formative research is superficial and Chillon et al. 

(2011) indicated that AST interventions failed to report theory. 

 

In an attempt to address the limited use of theory in social marketing interventions and 

streamline the process of utilising theory Manikam and Russell-Bennett (2016) recently 

proposed a four-stage Social Marketing Theory (SMT) based approach including information 

search, evaluation of theories, theory selection, and theory-based design. Building on Manikam 

and Russell-Bennett’s work, the main objective of this research is to deliver a theoretically-

grounded social marketing formative research project by reviewing, evaluating and selecting 

the most suitable theory to explain active school travel behaviours among Australian primary 

school children. 

 

First, a systematic literature review was undertaken as part of information search to identify 

what theories have been used in AST interventions and what are the main characteristics of 

successful AST interventions carried out between 2010 and 2016. Seven databases were 



iii 

 

searched and a total of 40 peer-reviewed articles published between 2010 and 2016 reporting 

18 AST interventions were identified, all of which were then analysed in terms of their 

intervention design, methodological quality, and effectiveness. The systematic literature 

review identified that 23% of current AST interventions used policy and 38% used 

environmental changes, with positive effects for both elements observed. Weak 

methodological design and lack of reliable and valid measurements were identified as key 

limitations. An increase in objective assessment was observed (Chillon et al., 2011). Only one 

third of the included studies used theory. 

 

Next, two parallel cross-sectional studies adopting two competing theories were undertaken to 

answer the question what theory offers the most explanatory potential in order to promote 

walking-to-school behaviour in Australia? Two theoretical frameworks, the Theory and 

Planned Behaviour (TPB) (Ajzen, 1991) and the Ecological and Cognitive Active Commuting 

(ECAC) (Sirard and Slater, 2008), were selected. An online survey of 1064 Queensland and 

Victorian parents with primary school children was conducted to explore factors associated 

with children’s AST behaviours. The entire sample was used to test the TPB model and the 

Queensland sample was used to test the ECAC model. Data were analysed using Structural 

Equation Modelling in AMOS. Cross-sectional studies using the TPB and ECAC models both 

indicated that social norms in particular injunctive social norms, were the most influential 

factor explaining children’s walking to school behaviours, which is consistent with previous 

studies (Panter et al., 2010; Salmon et al., 2007). The TPB’s explanatory potential (R2 of 35.7%) 

was higher than other studies (27%) (Armitage and Conner, 2001). The ECAC model explained 

53.4% of variance, exceeding the TPB and other studies in the AST field. The ECAC model 

also indicates perceived risks have a direct impact on AST and mediates social norm’s 

influence on AST. 
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This study delivered a theoretically-grounded social marketing formative research study in the 

AST context. This research presents an important initial step towards empirically applying the 

SMT-based model to address identified gaps in AST research, social marketing, and theoretical 

utilisation, providing an evidence-based literature informed enquiry to guide future 

intervention design to better and more effectively promote AST. 
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1.1 Background 

Childhood obesity is currently one of the most serious public health challenges, and prevalence 

rates have been increasing over the last 20 years (Ogden et al., 2016; Ogden et al., 2014; Wang 

and Lobstein, 2006). Obesity in children is recognised as a global issue. For example, the World 

Health Organization (WHO) (2015, 2016, and 2017) has estimated that the worldwide 

prevalence of obesity doubled from 1980 to 2014, and has indicated that there were 42 million 

overweight or obese children under five years old in 2013 – 35 million of which were living in 

developing countries. Further, a systematic review by Ng et al. (2014) found that the prevalence 

of childhood obesity had increased up to 13.4% across developing countries, compared to up 

to 23.8% across developed countries. Studies from various developing countries have also 

confirmed this increase (for example, Choukem et al., 2017; Jelalian and Evans, 2017; Murasko, 

2017). 

 

There are many health risks associated with obesity. According to WHO (2015), overweight 

and obesity are linked to more deaths worldwide than underweight. Obesity not only reduces 

life expectancy, but also causes chronic diseases such as diabetes and stroke, and respiratory 

problems (Ford et al., 2016; Segal et al., 2016; Skinner and Skelton, 2014). Childhood obesity 

is more serious than adulthood obesity; obese children have an increased chance that they will 

continue to suffer from obesity in adulthood (Deckelbaum and Williams, 2001), and face 

potentially shortened lifespans, in comparison to children who are of normal weight 

(Finkelstein et al., 2014). Obesity also brings psychological and social harm to children. Bell 

et al. (2011) found that overweight and obese children in primary schools suffered from more 

medical conditions, such as depression and anxiety, and that they experience bullying. Studies 

have also indicated other negative social effects of obesity on a child, including low self-esteem 
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(French et al., 1995; Kimm et al., 1997), reduced number of friends at school (Valente et al., 

2009), and being discriminated against and stereotyped (Lobstein et al., 2004).  

 

Australia and Queensland are no exception when it comes to childhood obesity. In Australia, 

27.4% of children aged 5–17 are overweight or obese (ABS, 2016). Although this prevalence 

of obesity seems to have flattened in recent years (ABS, 2016; Olds et al., 2010), Australia is 

still recognised as having one of the fastest-climbing obesity rates in the world (Lobstein et al., 

2015; Swinburn et al., 2011; Wabitsch et al., 2014). Queensland Health (2012), an arm of the 

Queensland Government that is responsible for operating and administering the state’s public 

health system, has indicated that the prevalence of childhood overweight and obesity in 

Queensland, where this study is mainly situated, does not significantly differ from the national 

data. In 2014, there were 75,000 obese children and 146,000 overweight children, according to 

Queensland Health (2014). According to the latest study by the Office of the Queensland Chief 

Scientist (2015), two in three regional Queenslanders are overweight or obese, making 

Queensland the most overweight state in Australia. When data is considered at a state level, it 

is apparent that more than one quarter of Queensland children are classified as obese or 

overweight – the second highest percentage in the country (Queensland Health, 2016). In 

Queensland, overweight and obesity is the largest single contributing risk factor for premature 

death and disability among children (Queensland Health, 2012, 2016). Childhood obesity 

therefore remains an important area of study in Queensland, as well as Australia at large.  
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1.2 Active school travel  

The WHO (2016) has indicated that the main cause of obesity is the imbalance between energy 

intake and energy expenditure, and emphasised that healthy eating and physical activity are 

important to tackle obesity, as both serve as modifiable risk factors compared with other 

influences impacting body weight, such as genetics, ethnicity, and other biometrics (Black and 

Macinko, 2008; Ewing et al., 2014). Physical inactivity has been identified as the fourth highest 

global risk for mortality in the world (responsible for 6% of deaths globally), while overweight 

and obesity is considered the fifth highest risk (WHO, 2017). There has been substantial 

research on different types of physical activity, with consideration given to how different levels 

of intensity can help tackle obesity (Gusmer et al., 2014; He et al., 2014; Healy et al., 2015), 

and evidence has indicated that even a light to moderate level of physical activity, such as 

walking, brings significant health benefits (Boer et al., 2007; Durand et al., 2011; Sugiyama et 

al., 2012). 

 

As a significant source of physical activity for children (Faulkner et al., 2009; Mah et al., 2017), 

active school travel (AST) refers to children using active means of transportation, such as 

walking and cycling, to commute between school and home. According to Faulkner et al. 

(2009), AST covers walking, cycling, and other forms of non-motorized personal mobility. 

AST has been proven to effectively help children decrease their body mass index (BMI) 

(Dollman and Lewis, 2007; Ross and Builiung, 2017), reduce the possibility of obesity-related 

diseases (Ermagun and Levinson, 2017; Reilly and Kelly, 2011), and, as part of a larger picture, 

reduce car use, thereby benefitting the environment (Hankey et al., 2017; Moodie et al., 2011) 

through reduced traffic congestion. 

  



5 

 

Compared with other forms of physical activity, AST is available to the majority, regardless of 

cultural background, social status, or economic means, as any monetary costs from walking to 

and from school are typically associated with fitness equipment (Mah et al., 2017; Rosenberg 

et al., 2006) and organised sport, and indeed offers savings potential through reduced travel 

costs. However, AST has significantly declined over the past 30 years, both globally and in 

Australia (Crawford and Garrard, 2013; Lau et al., 2017; Mammen et al., 2014; Watson et al., 

2017). Many studies have investigated the factors contributing to the decline in AST, such as 

increasing usage of car transportation, change of social norms (Mah et al., 2017; Newman and 

Kenworthy, 1999), environmental limitations such as distance to school due to urban expansion 

and decrease of walkability (Sirard and Slater, 2008), and parental concerns about road safety 

issues (Carver et al., 2013; Panter et al., 2008; Ross and Buliung, 2017). Interventions have 

been implemented to reverse this trend. For example, the US Safe Routes to School (Gustat et 

al., 2015; McDonald et al., 2013) intervention promoted AST by providing support for 

infrastructure improvements in order to eliminate safety risks around schools. Further, in order 

to change social norms surrounding the use of car transport, community-based interventions 

have been designed to encourage children to walk more, utilising the reinforcing influence of 

neighbourhoods and communities (see, for example, Millar et al., 2013). 

 

Chillon et al. (2011) conducted a review to analyse 14 interventions delivered between 2003 

and 2010 with the aim of increasing AST. They found that walking was the most frequently 

promoted form of AST. Walk-to-school interventions are also one means employed across 

many Australian states to stimulate AST. For example, Crawford and Garrard (2013) ran a 

four-year intervention in Victoria to encourage students from grades 4–6 to walk and cycle 

more. The Victorian Health Promotion Foundation (VicHealth) has run an annual Walk to 

School social marketing intervention in the state of Victoria since 2006. This intervention aims 
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to encourage primary school children (aged 5–12) to walk to and from school (Schuster et al., 

2015; VicHealth, 2015). A few studies have been conducted to report on AST in Queensland 

(Cole et al., 2007; Cuddihy et al., 2003 Ridgewell et al., 2009; Yeung et al., 2007), but no AST 

interventions in Queensland have been reported in peer-reviewed studies, and no Queensland-

based studies have been published in this area in the last 10 years. Nevertheless, Queensland 

has been identified as one of the most inactive states in Australia. In 2007, only 44% of children 

and teenagers aged 5–17 were physically active. A survey conducted by Queensland Health 

(2008) indicated that only 5% of Years 1 to 5 children engaged in AST on a daily basis. 

Approximately half of all primary school children (47%) in Queensland travel from/to school 

only by car (Queensland Health, 2016). Ridgewell et al. (2009) investigated AST from four 

schools in Brisbane and found that more that 70% of students were driven to school, while only 

21% walked and 4.7% cycled.  

 

In order to tackle this problem, Brisbane City Council launched its Active School Travel 

programme in 2013. The programme encourages “students, parents and teachers to leave the 

car at home and actively travel to school. It’s all about creating healthier, more active students 

and parents, greater road safety awareness among students and families, and safer streets and 

reduced traffic congestion at the school gate” (Brisbane City Council, 2017). This programme 

attracted 47 out of 58 schools in the Greater Brisbane Area to participate in 2017. It provides 

resources such as special bus services and school coordination (Brisbane City Council, 2017). 

The programme has been attributed with having significant impacts on AST for some schools 

(e.g., an increase from 17% to 77% in AST rate). However, it is noteworthy that there exists 

potential reporting bias since the programme only announces statistics for the school that has 

achieved the most significant changes through its programme, and there is currently no 
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evidence in scientific peer review literature reporting how this programme has been designed 

theoretically, and the overall effectiveness of it. 

 

1.3 Research rationale and questions 

There are two rationales for my doctoral research. First, social marketing has never been 

substantially implemented in the AST context. Social marketing has been recognised as a 

credible behaviour change discipline and has been widely adopted to foster social change 

(Rundle-Thiele, 2015). A series of systematic literature reviews has demonstrated social 

marketing’s ability to deliver change in various contexts such as alcohol harm minimisation 

(Kubacki et al., 2015a), physical activity promotion (Fujihira et al., 2015), and smoking 

cessation (Almestahiri et al., 2017), and numerous studies have reported the diversity of use of 

social marketing across different settings, contexts, and implementations to foster health 

behaviours (Evans et al., 2010, 2011; Gordon et al., 2006; Grier and Bryant, 2005; Kubacki et 

al., 2015a, 2015b, 2017). Although marketing elements have been previously reported in AST 

interventions (see, example, Mathews et al., 2010; Crawford and Garrard, 2013), the use of 

marketing is frequently limited to promotion of the intervention.  

 

Second, theory use remains scant in the AST area, both in formative research studies in social 

marketing and in AST intervention stages. Michie et al. (2008a) argued that theory use can 

inform the understanding of the causal relationship between psychosocial and environmental 

factors and therefore provide insights into how behavioural change can be achieved. Glanz and 

Bishop (2010) also argued that theories, especially social and behavioural theories, have been 

shown to increase the effectiveness of public health and health-promotion interventions. 

However, in a systematic review of formative research on AST by Lu et al. (2014), only half 

of AST studies reported theory, and among those, theory use was superficial. Further, a 
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systematic review of AST interventions by Chillon et al. (2011) identified opportunities for 

improvement in future AST studies including measurement, methodology, and use of theory 

in intervention design and/or evaluation. They found that AST interventions generally fail to 

report theory. The popularity of AST interventions has grown since the Chillon study, and 

between 2011 and 2016 at least 18 new AST interventions were implemented, evaluated, and 

reported in peer-reviewed journal articles. However, there is no systematic review providing 

an update since Chillon et al.’s (2011). An updated review of AST interventions is warranted 

to understand the extent of theory use (or lack thereof) in the field, and to consider whether any 

progress has been made. 

 

Social marketing researchers have called for more theory use in the implementation of social 

marketing interventions (Luca and Suggs, 2013; Truong, 2014, Truong and Dang, 2017). 

According to the National Social Marketing Centre (2011), theory provides “a structure or a 

road map to guide your examination of the behaviours you are dealing with” (p. 53). Moreover, 

theory has been considered a critical component for intervention design and evaluation 

(Campbell et al., 2000, 2007; Craig et al., 2008; Glanz and Bishop, 2010). In an attempt to 

streamline the process of utilising theory, Manikam and Russell-Bennett (2016) recently 

proposed a four-stage social marketing theory (SMT) approach for designing social marketing 

interventions, including information search, evaluation of theories, theory selection, and 

theory-based design. (A more detailed discussion of the SMT approach can be found in Chapter 

II.) The SMT approach originated from the “Guiding Theory Selection Process” (Engel et al., 

1982) which aims to demonstrate consumer buying processes including problem recognition, 

information search, evaluation of alternatives, purchase, and post-purchase evaluation. 

Manikam and Russell-Bennett (2016) argued that the SMT-based approach could assist in 
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social marketing intervention design by selecting the theory that has the “best alignment with 

the consumer insights” (p. 31).  

 

Building on Manikam and Russell-Bennett’s work, the main objective of this research is: 

 

to deliver a theoretically grounded social marketing formative research project by 

reviewing, evaluating, and selecting the most suitable theory to explain AST behaviours 

among Australian primary school children. 

 

To achieve this objective, the following two research questions (RQs) will be investigated: 

 

RQ1: What theories have been used in AST interventions, and what are the main 

characteristics of successful AST interventions carried out between 2010 and 2016? 

 

RQ2: What theory offers the most explanatory potential in order to promote walking-

to-school behaviour in Australia? 

 

Two studies have been proposed to answer the RQs (see Chapter III for more details on the 

research design). It is noteworthy that in this study, the terms “primary school children” and 

“children aged 5-12” will be used interchangeably. 

 

This research, building on Manikam and Russell-Bennett’s work, addresses the aforementioned 

gaps in the AST literature – i.e., a lack of social marketing and a lack of theory use – by 

adopting a theoretically grounded enquiry following the SMT-based approach. The formative 

research reported in this study aims to inform the design of a future social marketing 
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programme promoting AST, especially walking to school, among primary school children in 

Queensland that is audience-centred and theoretically informed. Using the SMT-based 

approach, RQ1 was proposed to gain insights into the level of theory utilisation in AST 

interventions and to determine which intervention characteristics are effective. RQ2 was 

proposed to empirically explore whether theories can explain walking-to-school behaviour.  

 

Table 1 lists the RQs and provides a research overview.  

 

Table 1: Research questions and research overview 

Study Research Questions Sample Methods 

Study 1 RQ1: What theories have been used 

in AST interventions and what are 

the main characteristics of successful 

AST interventions carried out 

between 2010 and 2016? 

40 papers covering 

16 interventions 

identified from 7 

databases 

Systematic 

database search 

and intervention 

analysis 

Studies 

2a and 

2b 

RQ2: What theory offers the most 

explanatory potential in order to 

promote walking-to-school 

behaviour in Australia? 

1078 Australian 

carers who have 

children aged 5 to 12 

Online survey 

 

This project will contribute to social marketing in both theoretical and practical terms. 

Theoretically, this research offers an empirical case study showcasing application of the SMT-

based approach (Manikam and Russell-Bennett, 2016) to select and test two competing theories 

to inform social marketing intervention design. This project will also contribute to the literature 

by examining the extent of theory utilisation in the AST area, and exploring how theories can 
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explain walking-to-school behaviour among Australian children. Practically, insights into how 

Queensland primary school children’s caregivers perceive AST, and which theory can be used 

to design interventions to promote AST, will be provided.  
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1.4 Structure of the thesis 

This thesis is structured as a series of accepted papers comprising seven chapters. Two studies 

(1, 2a, and 2b), in Chapter IV to Chapter VI, are presented in the formats required for 

submission and publication in relevant journals. Table 2 outlines the thesis structure. 

 

Table 2: Overview of thesis structure 

Chapter I: Introduction 

Overview of research context and rationale, research objective and questions, and research 

design 

Chapter II: Literature Review 

Review of previous literature on AST, social marketing, and theory utilisation in behavioural 

change interventions 

Chapter III: Research Design and Methodology 

Explanation and justification of the research design and methodology 

Chapter IV: A Systematic Review of AST Interventions 

Pang, B., Kubacki, K., and Rundle-Thiele, S. (Accepted) Promoting active travel to school: 

A systematic review (2010–2016), BMC Public Health, 17(638). Available online at: 

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4648-2. 

Chapter V: Formative Research using Theory of Planned Behaviour model 

Pang, B., Rundle-Thiele, S, and Kubacki, K. (Accepted) Can the theory of planned 

behaviour explain walking to and from school among Australian children? A social 

marketing formative research study, International Journal of Nonprofit and Voluntary 

Sector Marketing. 

Chapter VI: Formative Research using Ecological and Cognitive Active Commuting 

model 
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Pang, B., Rundle-Thiele, S., and Kubacki, K. (Accepted) An empirical examination of the 

ecological and cognitive active commuting framework: A social marketing formative 

research study, Health Education.  Available online at:  

http://www.emeraldinsight.com/doi/abs/10.1108/HE-12-2016-0066 

Chapter VII: Discussion and Conclusion 

Synthesis of results from three studies to address the RQs, and identify theoretical and 

managerial implications, limitations, and future research directions 

 

Chapter I has provided an introduction to the study, serving to provide an overview of the 

research context and rationale. This chapter has outlined key aspects, including the research 

background/context and rationale, research gap, RQs, and potential contributions to theory and 

practice. Chapter II comprises a literature review, which synthesises and examines the main 

areas underpinning this research project. Chapter III is methodological, serving to provide the 

justifications of the study’s philosophical positioning and research methods, including the 

sampling, data collection, and data analysis method for each of the three studies. Chapter IV 

consists of a published paper that aims to report a systematic literature review conducted to 

identify and analyse AST interventions carried out between 2010 and 2016. Thirteen AST 

interventions were identified and analysed against various review protocols. This paper found 

that theory utilisation in AST interventions is limited. Where theory has been used, 

interventions informed by theory and interventions that have applied theory have been much 

more common than theory testing and building, revealing that more utilisation of theory and 

more rigorous methodology offer opportunities for future AST research. Chapter V comprises 

an accepted paper that reports an empirical investigation of the explanatory potential of the 

theory of planned behaviour (TPB). This paper aims to understand whether TPB can explain 

walking-to-and-from-school behaviour. The results indicate that the TPB model explains 35% 
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of the variance in walking-to-and-from-school behaviour, and social norms are indicated as the 

most influential factor in the model. Chapter VI consists of a paper that has been accepted for 

publication and applies a modified ecological and cognitive active commuting (ECAC) 

framework, which combines social, environmental, and psychosocial factors to explain 

walking-to-school behaviour. The results indicate that the ECAC model explains 53.4% of the 

variance in walking to school. Social norms are the dominating factor in the model. Distance 

to school affects how the ECAC model works by moderating the associations among walking-

to-school behaviours, perceived risks, and social norms. Chapter VII discusses the results of 

all studies to answer the proposed RQs and conclude this thesis. Limitations and future research 

are also provided at the end of Chapter VII. 

  



15 

 

1.5 Conclusion 

This chapter serves as an introductory section of the thesis, providing an overview of the 

research programme. It demonstrates the background of the study and the current status of AST, 

proposes the RQs, outlines the research gaps and theoretical and practical contributions 

anticipated from this programme of research, and finally provides an overview of the thesis. 

The next chapter will summarise the relevant literature that has informed this programme of 

research. 
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Chapter II – Literature Review 
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2.1 Introduction 

This chapter will start by reviewing the existing literature in terms of the history and definition 

of social marketing and social marketing benchmark criteria (SMBC), followed by a discussion 

of theory use in social marketing, particularly the TPB and the ECAC model. The purpose of 

this chapter is twofold. First, by examining extant literature about social marketing, the chapter 

will ascertain what contemporary social marketing is and how SMBC, especially theory, may 

assist in intervention design and development. Second, by briefly introducing the SMT-based 

approach, and its four stages, this chapter will introduce the theoretical framework employed 

in this research project. 

  



18 

 

2.2 Social marketing and social marketing benchmark criteria 

Social marketing seeks to “develop and integrate marketing concepts with other approaches to 

influence behaviours that benefit individuals and communities for the greater social good” 

(International Social Marketing Association, European Social Marketing Association, and 

Australian Association of Social Marketing, 2013). Wiebe (1951) introduced the concept of 

social marketing in the 1950s and since then, the concept of social marketing has been 

extensively debated among scholars (Grier and Bryant, 2005) following the first definition of 

social marketing by Kotler and Zaltman (1971). Many versions of social marketing definitions 

can be found in the literature (for example, Albrecht, 1997; Andreasen, 1994; Dann, 2010; 

Donovan and Henley, 2010; French and Blair-Stevens, 2006; Kotler and Zaltman, 1971). 

However, all social marketing definitions have two common points. First, the ultimate goal of 

social marketing is to promote well-being, in contrast to commercial marketing which focuses 

on financial profits. Second, the goal of social marketing is achieved through changing 

behaviours, voluntarily (through individual behavioural change) or non-voluntarily (through 

policy or environmental change). 

 

Since it was first defined back in 1971 as the adoption of generic marketing tools to promote 

voluntary behavioural change (Kotler and Zaltman, 1971), social marketing has been widely 

used around the world to promote public health and well-being in areas such as alcohol harm 

reduction, physical activity and healthy eating (see, for example, Kubacki et al., 2015a; Gordon 

et al., 2006). Glanz et al. (2008) found that social marketing was the most frequently cited 

approached used among the 497 intervention studies they reviewed. In the physical activity 

area, Gordon et al. (2006) identified 22 physical activity interventions using social marketing, 

and these studies provide “reasonable evidence that social marketing can improve exercise 

behaviours” (p. 1137). Moreover, a review by Kubacki et al. (2017) identified 26 social 
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marketing interventions aiming to promote physical activity; this review confirms the 

effectiveness of interventions conducted with the help of social marketing techniques. Finally, 

social marketing has been implemented to promote AST (see, for example, Crawford and 

Garrard, 2013; Mathews et al., 2010), and social marketing has been used effectively in 

interventions targeting children (see, for example, Kubacki et al., 2015b).  

 

Several researchers have proposed SMBC to guide the design of social marketing interventions 

(Andreasen, 2002; Lefebvre and Flora, 1988; Lynes et al., 2014; NSMC, 2011; Robinson-

Maynard et al., 2013). Andreasen (2002) argued that SMBC is the essence of social marketing 

since the former demonstrates the uniqueness of the latter, differentiating it from commercial 

marketing and other behaviour change disciplines such as public health. Robinson-Maynard et 

al. (2013) further argued that SMBC can provide an evidence-based framework to establish 

“what elements of social marketing are most likely to promote behavioural change in a target 

audience” (p. 37). Lynes et al. (2014) also proposed context-specific community-based social 

marketing (CBSM) benchmark criteria to demonstrate how effective CBSM initiatives can be 

developed.  Table 3 lists the three most widely used sets of SMBC. 

 

Table 3. Comparison of SMBC 

No. Andreasen (2002) Lefebvre and Flora (1988) NSMC (2011) 

1. Behaviour change N/A Behaviour goal 

2. Consumer research Formative research Insights 

3. Segmentation and targeting Segmentation Segmentation 

4. Marketing mix Marketing mix Marketing mix 

5. Exchange Exchange Exchange 
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6. Competition N/A Competition 

7 N/A Consumer orientation Consumer orientation 

8 N/A N/A Theory 

9 N/A Distribution N/A 

11 N/A Tracking system N/A 

12 N/A Management process N/A 

 

It is worth noting that Robinson-Maynard et al. (2013) proposed 19 benchmarks, extending 

Lefebvre’s (2006), Andreasen’s (2002), and French and Blair-Stevens’ (2007) work. These 19 

benchmarks provide a more extensive overview of social marketing processes such as product 

design and theory use, and the potential to assess and evaluate social marketing interventions. 

While there are some differences between the frameworks (e.g. theory use), all frameworks 

advocate the importance of undertaking consumer research, employing a marketing mix, 

exchange, and an external (competitive) orientation. Among the social marketing frameworks, 

Andreasen’s benchmark criteria is one of the most widely cited and applied (Almestahiri et al., 

2017; Carins and Rundle-Thiele, 2014; Fujihira et al., 2015; Kubacki et al., 2015a; 2015b; 

2017).  

 

The National Social Marketing Centre (NSMC) benchmark criteria extended Andreasen’s 

(2002) six social marketing benchmarks and provided two additional ones: theory and 

consumer orientation. Compared with other SMBC, the NSMC benchmark criteria aim to 

determine whether an intervention is consistent with social marketing, and help practitioners 

to develop better social marketing initiatives (Johnson et al., 2009). There are eight items in 

the NSMC benchmark criteria – namely behavioural goal, customer orientation, theory, insight, 
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exchange, competition, segmentation, and marketing mix – all of which will be discussed 

below. 

 

First, behavioural goal refers to the key objective of social marketing interventions. This 

benchmark clearly indicates that the main purpose of social marketing is to influence “specific 

behaviours, not just knowledge, attitudes and beliefs” (NSMC, 2011, p. 43). Donovan and 

Henley (2010) also argued that solely focusing on changing attitudes is not a sufficient social 

marketing goal. For example, an intervention by Cork (2008) aimed to change children’s habits 

with regard to participation in physical activities, whereas a large number of interventions aim 

to only raise awareness or change attitudes (see Chillon et al., 2011; Xia et al., 2016). 

 

Insight refers to using market research to understand the target audience’s needs and wants in 

order to build interventions (Andreasen, 2002), and use such insights to develop “an attractive 

exchange and suitable method mix” (NSMC, 2011). For example, van Nassau et al. (2013) 

conducted formative research before their intervention and designed communication messages 

were revised after finding out that wording such as “losing weight” and “dieting” needed to be 

avoided, since such words deliver negative associations. Insights are essential in social 

marketing interventions (Andreasen, 2002), and formative research is needed to deliver this. In 

a systematic literature review by Kubacki et al. (2015b) that focused on understanding the 

extent to which Andresean’s (2002) six SMBC have been used, 11 interventions reported clear 

evidence of the conduct of formative research to gain insights from the target audience. In 

another systematic literature review by Kubacki et al. (2015a) on alcohol minimisation 

interventions, 20 out of 23 included studies reported use of formative research. 
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Exchange is a key concept in commercial marketing, and in social marketing it refers to the 

process of gaining benefits from behavioural change that exceed sacrifices made to adopt the 

behaviour. The NSMC (2011) has argued that exchange is important in social marketing 

intervention design since people “go through a cost-benefit analysis at some level before they 

decide to act.” (p. 60); therefore, social marketers should always try to build an intervention 

that maximises the benefits and minimises the costs. For example, in a study by Rothschild et 

al. (2006), the authors designed an intervention aimed at reducing incidents of drink-driving 

by providing paid drivers to pick up and deliver drinkers home, exchanging money for the safe 

ride home. 

 

Competition refers to internal/external or direct/indirect factors that compete with and 

negatively impact on behavioural changes (Donovan and Henley, 2010; Kubacki et al., 2015b). 

The NSMC (2011) stated that competition in social marketing is defined as “the current or 

preferred behaviour of the target segment.” (p. 64). In the case of AST, cars can be considered 

as competition. From the social marketing point of view, competition should be evaluated and 

understood so that intervention designers deliver a bundle of benefits that are superior to those 

offered by the competition (Andreasen, 2002). For example, in a study by Bachar et al. (2006), 

the authors indicated that sedentary behaviours are competition for physical activities, and 

created the “Cherokee Choices” programme to encourage students and workers to be more 

interested in losing weight in order to address this competition. 

 

Segmentation refers to identifying unique groups with distinctly different needs and 

preferences among the target audience based on insights from formative research (Andreasen, 

2002). Donovan and Henley (2010) also argued that segmentation is a key factor to help 

campaign designers develop the marketing mix in order to satisfy different groups within the 
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target audience. For example, Keihner et al. (2011) segmented their target audience (students) 

by grade and offered different sets of physical activities for different segments. 

 

Customer orientation refers to treating the target audience as customers, rather than research 

subjects or patients. The NSMC (2011) argued that traditional approaches of behavioural 

change programs always start from the perspective of “the legislator, programme designer or 

policy maker” (p. 48), whereas social marketers should “fully understand their [target 

audience’s] lives, attitudes and current behaviours” (NSMC, 2011, p. 46) by going beyond 

traditional data sources, such as focus groups and interviews, to use more involved and hands-

on approaches, such as ethnographic techniques. 

 

Marketing mix refers to the product, price, place, and promotion. Product refers to the bundle 

of benefits offered by social marketers (Elliot et al., 2014). The NSMC (2011) has defined 

product in social marketing as “all products and services to help the target audience achieve 

the behavioural change” (p. 74). Price refers to the cost, in forms of time, effort, or other 

sacrifices, that the target audience has to make to achieve behavioural change (Wood, 2008). 

According to Kotler and Lee (2008), price in social marketing not only includes monetary costs 

but also covers all the effort, time, psychical discomfort, and even psychological costs (e.g., 

social embarrassment) that consumers have to sacrifice to participate in an intervention. They 

argued that a key consideration for pricing strategy is to reduce target audience’s perceived 

costs. Place refers to “where the target audience will perform the desired behaviour, or where 

the product or service is made available.” (Wood, 2008, p. 23). Promotion refers to 

dissemination of the intervention to the target audience (Andreasen, 2002). Promotion, as 

indicated by the NSMC (2011), is used to “communicate the product benefits, its value in 

relation to the competitors and the place where it is available” (p. 77). A good example of 
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adopting the marketing mix in social marketing interventions can be found in a study by Sayers 

et al. (2012). In their intervention “Bike, Walk, and Wheel”, they introduced walking school 

bus (product) to encourage children to take more time and effort (price) to participate in 

physical activities on the way to and from schools (place), and promoted the intervention 

through jingles, print and radio advertisement (promotion). 

 

Finally, theory refers to the use of theoretical frameworks and models to guide the intervention 

design; this will be discussed in detail in the following section.   

 

The importance of SMBC has been advocated by many social marketers (Carins and Rundle-

Thiele, 2014; Fujihira et al., 2015; Kubacki et al., 2015a). Carins and Rundle-Thiele (2014) 

and Xia et al. (2016) showed that change is more likely when all benchmarks are applied. 

Theory use, which has been proven scant (Luca and Suggs, 2013; Truong, 2014, 2017), is 

therefore important for social marketers to further utilise in order to design effective 

interventions.  
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2.3 Social marketing theory-based approach 

According to the NSMC (2011), theory provides “a structure or a road map to guide your 

examination of the behaviours you are dealing with” (p. 53). Luca and Suggs (2013) argued 

that the use of theory in social marketing health interventions should “help social marketers 

identify whether a particular behaviour is determined primarily by attitude, normative, self-

efficacy, environmental or other social considerations, or a combination of these and then they 

encourage social marketers to draw on theoretical insights to design the marketing mix to 

address their determinants” (p. 21). Theory has been indicated as an important tool to provide 

various benefits for social marketing interventions (Luca and Suggs, 2013). First, theory 

reveals determinants of behaviours and identifies modifiable factors when longitudinal data are 

employed (Michie et al., 2008a). For example, a study by Andrew et al. (2010) identified that 

perceived response efficacy is the most significant factor in limiting children’s consumption of 

unhealthy food. Second, theory can be used to guide market segmentation, which has been 

proven to extend outcome effects. For example, Dietrich et al. (2015) used the theory of 

reasoned action to segment 2,114 adolescents in their Game On: Know Alcohol programme 

into three groups, which were later used to design three different strategic approaches and better 

allocate resources in their intervention. Finally, from a practical point of view, theory can 

provide “a robust, evidence-based framework around which effective interventions, campaigns 

and tools can be designed” (Manikam and Russell-Bennett, 2016, p. 19). For example, using 

the Stages of Change model as their theoretical framework, de Gruchy and Coppel (2008) 

specifically designed their smoking cessation intervention to target smokers in the 

contemplation and preparation stages. 

 

However, theory use is still not common in social marketing (Luca and Suggs, 2013), in terms 

of using theory to guide intervention design, deliver the intervention, and assess its outcomes. 
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Lefebvre (2001) pointed out that evidence on theory use in social marketing interventions is 

scarce. Since then, a systematic review of theory use in social marketing by Luca and Suggs 

(2013) has indicated that theories and models used in social marketing intervention 

development have not been adequately reported. Similarly, Truong (2014) conducted a review 

of theory use in social marketing interventions published in peer-reviewed literature between 

1998 and 2012, and found that only 18.5% of social marketing studies reported the use of 

theory or a model. An updated study by Truong (2017) indicated a slight increase, but 76.92% 

of social marketing studies still did not explicitly state use of theory and models. Luca and 

Suggs (2013) called for theories to be adopted and to report theory use through the entire social 

marketing intervention process.  They found that among studies that reported theory use, 

theories were mainly gathered from sociology and psychology disciplines, and were 

insufficiently reported in social marketing interventions. Although researchers argued that it is 

difficult to “identify clearly articulated or systematically applied theories underpinning the 

interventions to promote behaviour change studied in published evaluations” (Ogilvie et al., 

2011, p. 559), it is still indicated that programmes designed with theory base deliver stronger 

results (Fry and Neff, 2009).   

 

Among all the theoretical models used in social marketing, Lefebvre (2001) indicated that the 

TPB is one of the most commonly used, and a recent review by Truong (2014) identified the 

TPB and its earlier version, the theory of reasoned action, as the second most frequently 

adopted theories in social marketing interventions. Table 4 lists the theories used in social 

marketing, as reported in the study by Truong (2014). 
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Table 4: Theories and models used in social marketing (Truong, 2014) 

Theories/models No. of 

instances 

Social cognitive theory 23 

Theory of reasoned action/planned behaviour 22 

Health belief model 21 

Stages of change model/transtheoretical model 20 

Social/behavioural-ecological model 16 

Diffusion of innovation theory 14 

 

Taken together, evidence has indicated that behaviour change is more likely when more of the 

social marketing benchmarks are used (Carins and Rundle-Thiele, 2014; Xia et al., 2016), and 

that theoretically designed interventions deliver stronger results (Glanz and Bishop, 2010; 

Michie et al., 2016; Thackerary and Neiger, 2000). Therefore, research is needed to identify 

theories that may be used to inform AST intervention planning and design. However, despite 

calls for more theory use for interventions, researchers have struggled to find guidance on how 

to do so (Michie et al., 2008b). Numerous studies (Glanz and Bishop, 2010; Michie et al., 

2008b; Michie and Prestwitch, 2010; Webb et al., 2010) have been published in the last 10 

years to establish how to assess theory, whereas there is still a lack of systematic approaches 

to demonstrate a clear and stepwise method for selecting and implementing theory in 

interventions. 

 

Originating from the commercial five-stage “Guiding Theory Selection Process” (Engel et al., 

1982), which demonstrates the customer buying process (problem recognition, information 

search, evaluations of alternatives, purchase, and post-purchase), Manikam and Russell-
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Bennett (2016) proposed a four-stage SMT-based approach in order to examine “the selection 

and application of the theory to the social marketing planning process” (p. 21). Manikam and 

Russell-Bennett (2016) argued that the current method of selecting theory lacks prudent 

scrutiny and strong justification. Their SMT-based approach aims to help social marketers by 

offering “a step-by-step approach (…) to embed theory into the social marketing planning 

process and to use theory to bridge the gap between customer insights and the situation analysis 

and strategies” (p. 35). Since the current research seeks to employ a theoretically grounded 

approach, as advised by NSMC (2016), and social marketing benchmarks to investigate AST 

behaviours, the SMT-based approach will be applied to determine whether it is capable of 

offering a clear, stepwise guideline to assist researchers to select, test, and apply the theory to 

be used in intervention design and planning. Figure 1 indicates the four stages of Manikam and 

Russell-Bennett’s (2016) SMT approach.  

 

Figure 1. SMT-based approach proposed by Manikam and Russell-Bennett (2016) 

 

 

 

Stage 1 of the SMT-based approach, namely information search, aims to “identify theories used 

in previous social marketing and other behaviour change interventions and programmes, 

including those that are in the same context or in a different context but used in either similar 

planned interventions or that target the same market” (Manikam and Russell-Bennett, 2016, p. 

21). For example, Manikam and Russell-Bennett (2016) identified nine interventions within 

the contexts of mobile technology and domestic violence by using search terms “domestic 

violence”, “social marketing”, and “prevention programs/campaigns”. Stage 2, evaluation of 
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theories, aims to critically evaluate the interventions and candidate theories uncovered in Stage 

1, focusing on the effectiveness of outcomes of behavioural change. For example, Manikam 

and Russell-Bennett (2016) uncovered five theoretical frameworks reported in social marketing 

interventions using mobile technology to reduce domestic violence. Stage 3, theory selection, 

aims to scrutinise competing theories, and select one that most aligned with consumer insights. 

Manikam and Russell-Bennett (2016) analysed the five theories identified in Stage 2, and 

compared them against the criteria developed from consumer insights on domestic violence. 

Stage 4, theory-based design, aims to apply theory to the intervention design.  

 

However, it is noteworthy that Manikam and Russell-Bennett’s (2016) study provided a 

conceptual evaluation of the relevance of all the candidate theories with previously identified 

consumer insights, but did not collect first-hand data to empirically test each of the theories to 

check their explanatory potential. 
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2.4 Theory use in previous AST studies 

According to Manikam and Russell-Bennett (2016), “understanding the theories used in prior 

campaigns informs the choice of the theor(ies) available to underpin the design of” future 

interventions (p. 26). In the AST context, Chillon et al. (2011) provided an extensive review 

and analysis of 13 AST interventions reported in scientific literature between 2003 and 2009 

(Table 5).  

 

Table 5. List of AST interventions reported between 2003 and 2009 (Chillon et al., 2011) 

Author(s) (as cited in 

Chillon et al., 2010) 

Year Location Theory 

Boarnet et al. 2005 California, USA Not Given 

Heelan et al. 2009 Nebraska, USA Not Given 

Jordan et al. 2008 Utah, USA Not Given 

Kong et al. 2009 New Mexico, USA Not Given 

McKee R et al. 2007 United Kingdom Not Given 

Mendoza et al. 2009 Washington, USA Not Given 

Merom et al. 2005 New South Wales, 

Australia 

Not Given 

Rowland et al. 2003 London, United 

Kingdom 

Not Given 

Sirard et al. 2008 California, USA Not Given 

Staunton et al. 2003 Michigan, USA Not Given 

Tenbrink et al. 2009 Michigan, USA Not Given 

Wen et al. 2008 Sydney, USA Not Given 

Zaccari and Dirkis 2003 Sydney, USA Not Given 
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Among the 13 AST interventions reported in Chillon et al. (2010), none utilised or reported 

any theory. In Chillon et al.’s (2011) review, the authors concluded that “the studies generally 

failed to describe their theoretical frameworks” (p. 8). However, at least 18 AST interventions 

have been conducted and reported in scientific literature since 2010. For example, Hoelscher 

et al. (2016) used social cognitive theory (Bandura, 1989, 2011), Ducan et al. (2011) used the 

TPB and the theory of reasoned action (TRA) (Ajzen, 1985, 2002), and Lien et al. (2010) used 

social ecological theory (SET) (Stokols, 1996). Moreover, even though there were a few 

interventions reporting the use of theory, their theory use was often superficial and lacked full-

scale implementation in the intervention design. For example, in the Safe Route to School 

intervention reported by Hoelscher et al. (2016), the researchers only incorporated SET and 

social cognitive theory (SCT) to evaluate the effectiveness of the intervention, but provided no 

evidence that the theories were employed in the formative research stage or informed the 

intervention stage. Another example is the Healthy Homework intervention reported by 

Duncan et al. (2011). Although the authors mentioned three theoretical frameworks in their 

pilot study (TRA, TPB, and SCT), what was implemented in the intervention was segmented 

behavioural change techniques that were partially designed based on one or two constructs 

from these three aforementioned theories.  

 

Regarding theory use in the AST formative studies, Lu et al. (2015) conducted systematic 

research on barriers preventing AST, and explored how theory utilisation has been reported in 

previous AST literature. Among 39 AST formative research studies included, Lu et al. (2015) 

found that the results were dichotomised: 43.6% showed no evidence of theory use, whereas 

41% reported clear identification or operationalisation of theory. Among the 16 studies using 

theory, 14 used SET, one used the TRA (which later evolved into the TPB), and one used the 
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McMillan model (which later evolved into the ECAC model). The TRA has been commonly 

replaced by the TPB in recent literature (Ajzen, 2015; Montano and Kasprzyk, 2015; Paul et 

al., 2016), with perceived behavioural control (PBC) added to supplement the original TRA 

model. A comparison study by Madden et al. (1992) confirmed that the inclusion of PBC 

significantly enhances the prediction of intentions and behaviours. McMillan’s (2007) model, 

which was proposed to specifically explain active travel behaviours, evolved into the ECAC 

model (Sirard and Slater, 2008), which consists of social, environmental, and psychosocial 

factors. Among all the theories tested with empirical data, only the TPB has been reported with 

10% of variance explained in AST behaviours, by Murtagh et al. (2012). 
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2.5 Formative research in previous AST studies 

Extensive literature has explored factors associated with AST behaviours, and various reviews 

and meta-analyses have been published to synthesise different correlates of AST (Chillon et 

al., 2011; Lu et al., 2014; Ross and Buliung, 2017; Sallis et al., 2000; Sirard and Slater, 2008; 

van Der Horst et al., 2007). Personal and environmental factors associated with AST, such as 

demographics (e.g., children’s age/grade [McDonald, 2007; Merom et al., 2005]) and 

walkability (e.g., traffic volume and weather condition [Kerr et al., 2006]), have been widely 

studied. Although these factors play important roles in terms of influencing AST behaviours, 

in recent years psychological and social factors, such as attitudes, self-efficacy, and social 

norms, have drawn more attention from AST researchers (see Table 6). Lu et al. (2015) argued 

that this shift in focus occurred for two key reasons; first, most interventions that focused on 

environmental improvements did not achieve sufficient effectiveness; and second, recent 

studies indicated that psychological and social factors were providing strong predictive power 

on AST (e.g., Lu et al., 2015; van Kann et al., 2015). Table 6 summarises the main factors 

shown in previous literature to be significantly associated with AST behaviours. 

 

Table 6. Main factors associated with AST behaviour 

Factors Details Example studies 

Attitudes Attitudinal support and perceptions of AST Panter et al., 2010; Salmon 

et al., 2007 

Self-efficacy Individuals’ self-belief in their ability to 

control their functioning, overcome 

difficulties, and conduct AST 

Lu et al., 2015a; van Der 

Horst et al., 2007 

Perceived 

risk 

Subjective fear, such as fear of abduction and 

accidents 

van Kann et al., 2015; Zhu et 

al., 2008 
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Social norm Social support of AST from other parents, 

schools, or neighbourhood 

Panter et al., 2010; Salmon 

et al., 2007 

Environment Physical environment, such as distance to 

school and neighbourhood walkability; 

Safety of environment, such as crime rates 

and traffic conditions 

Panter et al., 2010; Saelens 

et al., 2008; Wong et al., 

2011 
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2.6 Theory pre-selection 

Manikam and Russell-Bennett (2016) argued that theory selection is based on theory evaluation, 

which is determined by whether the theory has the best alignment with the identified consumer 

insights. In order to select the most appropriate theoretical framework by which to understand 

and explain AST behaviours and guide future AST intervention design, it is necessary to 

understand which factors have been shown to facilitate or prevent AST behaviours.  

 

Manikam and Russell-Bennett (2016) argued that the relevancy of theories depends on how 

many constructs of the theory have been found to be associated with AST in previous formative 

research studies. Following the approach proposed by Manikam and Russell-Bennett (2016), 

five previously identified theories and models (SCT, TPB, the Health Belief Model (HBM), 

SET, and the ECAC model), which have been the most frequently used in the AST and social 

marketing areas, were selected for further analysis against the factors that have been shown to 

be significantly associated with AST behaviours. These five theoretical frameworks were then 

mapped against the five most significant factors affecting AST behaviours: attitudes, self-

efficacy, perceived risks, social norms, and environment (see Table 7). 

 

Table 7. Evaluation of theories for pre-selection 

Factors on 

AST 

Social 

Cognitive 

Theory 

Theory of 

Planned 

Behaviour 

Health 

Belief 

Model 

Social 

Ecological 

Theory 

Ecological and 

Cognitive Active 

Community 

Model 

Attitudes No Yes No No Yes 

Self-efficacy Yes Yes Yes No Yes 
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Perceived 

risks 

No No Yes Yes No 

Social norms Yes Yes No Yes Yes 

Environment No No No Yes Yes 

 

SCT, which addresses only two factors out of five, focuses on how behaviour can be shaped 

by the interactions between individual self-efficacy, social coordination, and the agency in 

between (Bandura, 2001). Although SCT has been widely used in the physical activity area, it 

has been excluded from further consideration due to its overemphasis on cognition and neglect 

of affective or emotional aspects of attitudes (Bandura, 2011). HBM addresses the least number 

of factors, and no existing AST study reporting the utilisation of HBM has been identified. 

SET, on the other hand, has been frequently used in the AST area (see Lu et al., 2014 for a 

review). However, SET was deemed difficult to implement due to the underdeveloped but 

complex ecological constructs (Berkes and Ross, 2013; Cumming et al., 2015). For example, 

in the school community intervention programme adopting SET, Elinder et al. (2012) admitted 

that the “implementation gap” was the key challenge. Therefore, the two theories that have the 

best alignment with the five main factors impacting AST behaviours are the TPB and ECAC. 

Both were selected for further study in this research project. The following two sections will 

discuss these two models in detail. 
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2.6.1 Theory of Planned Behaviour 

TPB distinguishes between three factors that contribute to behavioural intentions and, in turn 

behaviour; namely, attitudes towards the behaviour, subjective norms, and PBC (Ajzen, 1991). 

There are two types of attitudes: instrumental and affective (Lowe et al., 2002). Instrumental 

attitudes refer to cognitive consideration of the advantages of performing behaviour, whereas 

affective attitudes refer to the emotional drivers. There are also two types of social norms: 

injunctive and descriptive (Cialdini and Goldstein, 2004). All five factors (injunctive norms, 

descriptive norms, instrumental attitudes, affective attitudes, and PBC) influence the final 

behaviour through the agent of behavioural intention. Further, PBC has a direct influence on 

behaviour (Ajzen, 1991). A model of TPB is presented in Figure 2. 
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Figure 2. Model of TPB  

 

 

 

 

 

 

 

 

 

 

 

 

 

TPB has been widely used in interventions that aim to tackle various social issues, such as 

promoting nutrition (Sweitzer et al., 2011) and breastfeeding (Giles et al., 2014). In the context 

of behaviour change interventions targeting physical activity, Rhodes and Courneya (2003) 

indicated that the TPB explained 32% of the variance in adults’ intentions to exercise and 28% 

of exercise behaviour. In a meta-analytic review by Armitage and Conner (2001), TPB 

accounted for 27% and 39% of the variance in behaviour and intention, respectively. Moreover, 

the authors identified that the PBC construct accounted for significant amounts of variance in 

intention and behaviour. Besides, Armitage and Conner (2001) found that attitudes, subjective 

norms, and PBC account for significantly more of the variance in individuals’ desires than in 

their intentions, but intentions are a better predictor of behaviour. The authors concluded that 

the efficacy of TPB as a predictor of intentions and behaviour is valid. 
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Although TPB has advanced the behavioural change area for many years (Sniehotta, 2009a), it 

also has several drawbacks that have been criticised. For example, Sneihotta (2009a) argued 

that TPB has made a limited contribution to the science of behaviour change for three reasons. 

First, it does not provide any means of changing behaviour; second, it is not capable of 

explaining non-motivational behaviour changes; and finally, it suggests that changes are 

achieved by targeting beliefs, which may have very small, attenuated effects on behaviour 

(Sniehotta, 2009a). Other researchers have also suggested that the TPB does not address how 

people translate their intentions into behaviour, and therefore that it is unable to solve 

intention–behaviour discrepancies (Schwarzer, 2008; Sniehotta et al., 2005). Sniehotta (2009b) 

argued that more evidence should be provided to confirm or question the leading role of TPB 

in the health psychology literature. More discussion on TPB can be found in Chapter V. 
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2.6.2 Ecological and Cognitive Active Commute Model 

Sirard and Slater (2008) proposed the ECAC model by systematically reviewing previous 

formative research on AST. The ECAC model combines elements of the social ecological 

framework, SCT, and McMillan’s (2007) framework, with the aim of overcoming all the 

shortcomings of previous frameworks, and serves as “an initial attempt to help researchers 

organize future studies” (p. 378). The ECAC model consists of three levels of variables: policy, 

neighbourhood, and individual. At the policy level, regulations and policies from school or 

government could facilitate infrastructure projects to directly influence two factors at the 

neighbourhood level: the objective physical/built environment and objective social context. 

These two objective variables will respectively influence the perceived environment and social 

variables at the individual level. A third variable, psychosocial mediator, partially mediates 

these two perceived variables on the effect on AST behaviour. A model of the ECAC model is 

presented in Figure 3. 

 

Figure 3. ECAC model 

 

 

 

 

 

 

 

The ECAC model was specifically designed to explain AST, but has never been empirically 

tested. Besides calling for validation of this model, Sirard and Slater (2008) have cited a need 

for more research to examine the cross-sectional relationship between variables at all levels; 
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for example, extending enquiry to understand how social context at the neighbourhood level 

will impact psychosocial factors at the individual level. More discussion on the ECAC model 

can be found in Chapter VI. 
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2.7 Restating the research objective and RQs 

The overall objective of my doctoral research is: 

 

to deliver a theoretically grounded social marketing formative research project by 

reviewing, evaluating, and selecting the most suitable theory to explain AST behaviours 

among Australian primary school children. 

 

To achieve the objective of this research, the following two RQs will be investigated in this 

research project: 

 

RQ1: What theories have been used in AST interventions, and what are the main 

characteristics of successful AST interventions carried out between 2010 and 2016? 

 

RQ2: What theory offers the most explanatory potential in order to promote walking-

to-school behaviour in Australia? 

 

In relation to RQ1, literature has confirmed that while many AST interventions have been 

carried out, little or only superficial theory use has been reported (Chillon et al., 2011; 

Crawford and Garrard, 2013; Lien et al., 2010). Moreover, systematic reviews on AST 

interventions are outdated. The latest review by Chillon et al. (2011) was published six years 

ago, and since then numerous AST interventions have been reported, yet no existing review 

has systemically analysed the interventions, leaving a substantial research opportunity to 

update Chillon et al.’s (2011) study and provide a more robust and up-to-date answer to RQ1.  
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In order to answer RQ2, extending the SMT-based approach, five theories have been identified 

as candidate theories to explain AST. By reviewing existing consumer insights from previous 

formative research, two theoretical frameworks emerged, namely the TPB and ECAC models, 

which align with existing consumer insights and may have the potential to explain AST 

behaviours, and in turn guide the intervention design. The TPB model, which has been widely 

used and proven effective, has received limited attention in the AST context (Murtagh et al., 

2012; Schuster et al., 2015). The ECAC model, which is currently the most comprehensive 

model specifically designed for active travel, is only in the conceptual stage and has yet to be 

empirically tested. Therefore, more research using these two models and 

Australian/Queensland samples needs to be conducted before moving to the intervention design 

stage.  
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2.8 Conclusion 

In this chapter, the existing social marketing and AST literature has been reviewed. A literature 

review was performed to serve as an initial foundation, as recommended by Manikam and 

Russell-Bennett (2016), and it has been established that there is a lack of theory utilisation in 

both AST and social marketing areas. Although numerous studies have been carried out to 

identify which factors are preventing and/or facilitating AST, there is no theoretical framework 

including all of those factors. By cross-tabulating the crucial factors in the AST area with the 

most common theoretical frameworks in social marketing and AST areas, two theories – 

namely the TPB and ECAC models – were identified. This chapter then introduced relevant 

constructs within both models.  

 

The next chapter will discuss the research design and methodology. 
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Chapter III – Methodology 
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3.1 Introduction 

In this chapter, the research philosophy underpinning this project will first be explained. This 

chapter will then discuss the methodology employed in this research project. Two studies are 

included in the project, and the research methods used in each of these will be presented and 

discussed. Figure 4 outlines the overall research plan. 

 

Figure 4: Research flowchart using SMT-based approach 
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3.2 Philosophical positioning 

Research philosophy refers to the way researchers perceive the nature of knowledge (Saunders 

et al., 2011). Burrell and Morgan (2017) argued that research philosophy is important since the 

researcher makes several core assumptions about the nature of society and science when 

developing their philosophical perspective. Burrell and Morgan (2017) also argued that, based 

on the subjectivism–objectivism dimension, there are four sets of approaches to social science, 

as shown in Table 8. 

 

Table 8: The subjective–objective dimension 

Assumption The subjectivist approach The objectivist approach 

Ontology Nominalism Realism 

Epistemology Interpretive Positivism 

Human Nature Voluntarism Determinism 

Methodology Ideographic Nomothetic 

 

On the ontological level, subjectivism indicates that reality is only “the product of one’s mind” 

(Burrell and Morgan, 2017, p. 1), whereas objectivism insists that the nature of reality is 

constantly existent, no matter how the observer perceives it. Realism has been considered the 

most appropriate research paradigm for market research (Healy and Perry, 2000). On the 

epistemological level, interpretivists tend to believe that reality is a social construction and 

therefore there is no eternally valid truth, whereas positivists tend to believe that the truth is 

there waiting to be uncovered. On the human nature level, voluntarists believe that humans 

possess free will and have autonomy, whereas determinists believe humans are products of 

their environments. On the methodological level, ideographic refers to understanding the world 
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via analysing subjective situations, whereas nomothetic means the real truth can be unveiled 

via quantitative analysis and hypothesis testing (Burrell and Morgan, 1979).  

 

A strong realist and positivist stance was selected to guide this study because of the nature of 

the research, which aims to deliver a theoretically grounded formative research project by 

reviewing, evaluating and selecting the most suitable theory to explain AST behaviours among 

Australian primary school children. This research serves as a case that applies the first three 

steps of the SMT-based approach, which extends beyond the conceptual approach taken in the 

Manikam and Russell-Bennett study (2016). Realism has been considered the paradigm to 

understand problems and to provide solutions to RQs (Healy and Perry, 2000).  

 

The research methods for the two studies in my doctoral research will be discussed below. 

  



49 

 

3.3 Study 1 – Systematic literature review 

A review refers to a “qualitative summary of the results of individual studies” (Hughes, 1996, 

p. 457). The purpose of systematic literature reviews is to “extract relevant information 

systematically from the publications” (Hughes, 1996, p. 457). The systematic literature review 

method originated from the medical area, but is now widely used in social science fields 

(Petticrew and Roberts, 2008), such as marketing (see for example Greenhalgh et al., 2004) 

and public health (see, for example, Innvar et al., 2002). In the social marketing area there has 

been a growing number of systematic reviews emerging across different contexts, indicating 

the growing popularity of the method. Examples can be found in Gordon et al. (2006), Carins 

and Rundle-Thiele (2014), and Kubacki et al. (2015a, 2015b). There are two crucial benefits 

of adopting the systematic literature review method. First, compared with the traditional 

narrative literature review, the method guarantees that a more reliable knowledge base can be 

developed in a systematic, accumulating manner without biases (Petticrew and Roberts, 2008; 

Tranfield et al., 2003). Second, this method has been proven to be capable of serving policy 

makers and practitioners by reporting the effectiveness of interventions and thereby informing 

practice (Pettigrew and Roberts, 2008). It is worth noting that meta-analysis, which is a 

statistical method of systematic literature review, requires more homogeneity of included 

studies in terms of their research design, results reporting, and statistical methods (Borenstein 

et al., 2009), all of which are currently scant in the AST intervention area. 

 

A systematic review by Chillon et al. (2011) identified and analysed 14 AST interventions 

conducted between 2000 and 2010. The authors indicated that although most of the identified 

interventions reported a trivial to small positive impact on AST behaviours, methodological 

flaws, weak measurements, and failure to report theoretical frameworks were identified as main 

problems. However, no further systematic review studies reporting any development of AST 
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interventions since 2010 have been identified. Research in the AST area has been growing 

rapidly in recent years (see, for recent studies, Gustat et al, 2015; Vanwolleghem, 2014), and 

an updated review is warranted.  

 

The initial examination of studies identified by Chillon et al. (2011) indicated that previous 

AST interventions adopted certain social marketing techniques (e.g., designated promotion 

channels in the study by Rowland et al. [2003]), yet they have rarely reported the use of social 

marketing during the intervention design and deployment in a rigorous and systematic way. 

Therefore, the first RQ is: 

 

RQ1: What theories have been used in AST interventions, and what are the main 

characteristics of successful AST interventions carried out between 2010 and 2016? 

 

Study 1 seeks to (1) examine what intervention strategies and theories have been used in AST 

interventions, (2) investigate how effective previous AST interventions have been, and (3) 

evaluate the methodological quality of previous AST interventions. Following the widely used 

systematic literature review procedure (e.g., Carins and Rundle-Thiele, 2014; Fujihira et al., 

2015; Kubacki et al., 2015a, 2015b), Study 1 is a literature review that systematically identifies, 

analyses, and reports interventions conducted since 2010 and aiming to promote AST. Seven 

databases (EBSCO, Emerald, ProQuest All databases, Ovid, ScienceDirect, Taylor & Francis, 

and Web of Science) were searched, and 16 interventions were later identified and analysed. A 

detailed description of the method and results can be found in Chapter IV. 
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3.4 Studies 2a and 2b –Theory evaluation 

A quantitative method using surveys was adopted to evaluate which theory can best explain 

AST behaviours. Compared with the qualitative method, the quantitative method is capable of 

enumerating the variance explained by the theoretical framework (Punch, 2013), which enables 

the most relevant theory to be selected. The TPB and the ECAC models have been found to be 

highly relevant to AST behaviours. Although TPB has been widely proven to be effective in 

physical activities (see, for example, McEachan et al., 2011), it has seldom been used to 

understand walking behaviours (Murtagh et al., 2012; Scott et al., 2007), especially walking to 

and from school. Therefore, it is important to investigate TPB’s potential to explain walking to 

school among Australian children in order to better understand whether it can be used in the 

design and implementation of an AST intervention. Moreover, ECAC has been identified as 

the most comprehensive model to explain active travel behaviours, but has never been 

empirically tested in the extant literature. Both theories provide ample factors to explain and 

predict AST behaviours, which can be used to guide future intervention design. Therefore, the 

second RQ is: 

 

RQ2: What theory offers the most explanatory potential in order to promote walking-

to-school behaviour in Australia? 

 

An online survey was developed to collect data from carers who have children in primary 

schools in the states of Queensland and Victoria, Australia. Victoria, as Australia’s most 

densely populated state, and Queensland, the third-most populous state, were selected for 

Studies 2a and 2b. Further, Victoria has one of the longest-running AST programmes 

(VicHealth’s Walk to School programme) in Australia that has been evaluated as successful 

(Rundle-Thiele et al., 2015). The target groups of both surveys were carers of 5- to 12-year-



52 

 

old primary school children, since, according to Carver et al. (2010), it is carers, rather than 

children, who are given parental control over younger children’s transportation to school. The 

data collection periods were during November 2014 in Queensland and in September 2014 in 

Victoria.  

 

For Study 2a, a total of 14 demographic questions were asked, and factors extracted from the 

TPB were all assessed using seven-point Likert scales. SPSS V. 22 was used to examine 

demographic characteristics. SPSS AMOS V. 22 was used for confirmatory factor and 

subsequent path analysis. Detailed methodological reporting can be found in Chapter V. 

 

For Study 2b, factors extracted from the ECAC model included objective measures, such as 

walkability score using Walk Score (Website: www.walkscore.com), which has been widely 

used in public health research to measure physical environment (see, for example, Smith et al., 

2008; Hirsch et al., 2013); and social economic status using the Socio-Economic Index for 

Areas (SEIFA), developed by the Australian Bureau of Statistics (ABS) (ABS, 2016). Similar 

to Study 2a, other psychological factors were assessed using seven-point Likert scales. 

Structural equation modelling (SEM) was adopted to test the relationship between factors 

among different levels of the ECAC model. A detailed methodological report can be found in 

Chapter VI. 

  

http://www.walkscore.com/
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3.5 Ethical considerations 

Kent (2000) listed four rules in terms of ethicality of conducting research, namely veracity, 

privacy, confidentiality, and fidelity. Veracity refers to the accuracy of collecting and reporting 

data and information against use of deception or misleading. Privacy refers to the rights people 

have to limit access to themselves; for example, an interviewee is entitled to decline to provide 

answers to certain topics. Confidentiality refers to the protocol a research should follow to not 

disclose any identification information obtained unless approval of this has been granted; 

confidentiality should not be violated either deliberately or out of negligence. Fidelity refers to 

keeping the implicit promises a researcher makes when conducting a study.  

 

In order to fulfil the four ethical rules guiding the conduct of research, only anonymised data 

were recorded and stored to ensure the confidentiality of the respondents completing the survey. 

At the beginning of the survey, participants were informed about the aims, risks, and data usage, 

and given the chance to ask about any potential ethical concerns. Participants were able to 

withdraw from the study any time during the survey. All data were anonymous.  

 

Ethical clearance was granted by Griffith University Research Ethics and Integrity Team. 

Ethical clearance for Studies 2a and 2b was granted in September 2014, and the ethical protocol 

number is MKT/27/13/HREC. A copy of the ethical clearance for Studies 2a and 2b can be 

found in Appendix 1. Study 1 is a systematic literature review that does not involve collecting 

human data; therefore, university ethical clearance was not needed.  
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3.6 Conclusion 

This chapter has outlined the research design and research methodology that was used in this 

project. Strong realist and positivist stances were taken. Study 1 comprised a systematic 

literature review that aimed to identify and analysed reported AST interventions between 2010 

and 2016. Studies 2a and 2b were formative research studies that adopted quantitative methods 

to test which theory can best explain and influence AST behaviours in Australia and 

Queensland. Detailed methodologies used in each study can be found in the following three 

chapters, each of which was developed in the format required by the respective journal. 
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Chapter IV – Study 1: Promoting active travel 

to school: a systematic review (2010-2016)1 

  

                                                 
1 This chapter used the BioMed Central reference style as per the journal’s request. 
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4.1 Abstract 

Background 

Interventions aiming to promote active school travel (AST) are being implemented globally to 

reverse AST decline. This systematic literature updates AST interventions assessing study 

quality and theory use to examine progress in the field. 

Methods 

A systematic review was conducted to identify and analyse AST interventions published 

between 2010 and 2016. Seven databases were searched and exclusion criteria were applied to 

identify 18 AST interventions. Interventions were assessed using the Active Living by Design 

(ALBD) Community Action (5P) Model, the Evaluation of Public Health Practice Projects 

(EPHPP).  Methods used to evaluate the effectiveness of each intervention and their outcomes 

and extent of theory use were examined. 

Results 

Seven out of 18 studies reported theory use. The analysis of the interventions using the ALBD 

Community Action Model showed that Preparation and Promotion were used much more 

frequently than Policy and Physical projects. The methodological quality of included 

interventions 14 out of 18 studies were assessed as weak according to the EPHPP framework. 

Conclusion 

Noted improvements were an increase in use of objective measures yet lack of theory, weak 

methodological design and a lack of reliable and valid measurement continue today.  Given 

that change is evident when theory is used and when policy changes are included extended use 

of the ALBD model and socio-ecological frameworks are recommended.  

Keyword 

Children, physical activity, active school travel, interventions 
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4.2 Background 

Active school travel (AST) remains an important source of physical activity for children [1]. 

AST has been shown to provide benefits such as reduction in children’s Body Mass Index that 

long-term leads to a reduction in obesity-related diseases [2], improvement in academic 

performance at school [3], and as part of a larger picture, reduction in car use benefitting the 

environment [4]. Compared with other forms of physical activity, AST has the additional 

advantage of being convenient and free of monetary costs [5]. However, there is evidence that 

AST has significantly declined over the past 30 years [6,7]. Studies investigating the reasons 

behind the decline in AST point towards increasing use of car transportation, change in social 

norms [8], and parental concerns about safety (e.g. abduction, traffic, crime, and strangers) [9] 

as key contributors to the decline, amongst other factors. 

 

Behavioural change interventions have attempted to reverse the decline in AST. For example, 

a systematic review by Chillon and colleagues [10] identified 13 interventions reporting a 

trivial to strong positive impact on AST behaviour.  However, opportunities for improvement 

in future studies were identified including measurement, methodology and use of theory in 

intervention design and/or evaluation. A review update to consider progress in the field is 

timely to extend understanding.  

 

Systematic literature reviews offer two key benefits. Firstly, systematic literature reviews 

guarantee that a more reliable knowledge base can be developed without biases that can occur 

in narrative reviews [11,12]. Secondly, systematic literature reviews can inform policy makers 

and practitioners by reporting the effectiveness of interventions [12]. Therefore, the purpose of 

the current study is three-fold. First, we aim to conduct a systematic literature review and 

analysis of AST interventions published between 2010 and 2016. Second, we compare the 
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results of our review with Chillon et al. [10] to assess whether significant differences in theory 

use, measurement and design are evident between time periods. Third, we assess the extent of 

theory use for AST interventions reporting theory.   

 

4.3 Method 

4.3.1 Data Source and Search Strategy 

This study followed Chillon et al. [10] search terms and systematic literature review procedures 

(see procedures outlined in13,14) to identify peer-reviewed journal articles reporting AST 

interventions published between 2010 and 2016. Seven databases (EBSCO All databases, 

Emerald, ProQuest All databases, Ovid All databases, ScienceDirect, Taylor & Francis, and 

Web of Science) were searched using the following terms:  

 

1. active transport* OR active travel* 

2. intervention* OR Randomi?ed Controlled Trial OR evaluation OR trial OR campaign* 

OR program* OR study OR studies 

3. child* OR adolescent* OR parent* OR youth OR student* OR pupil* 

4. school* 

 

The symbols ‘*’ and ‘?’ are used as wildcards to include possible plurals and American/British 

spelling versions of the relevant terms respectively. The search terms were determined by 

multiple experiments using different combinations of terms in databases searches to maximize 

the likelihood of retrieving the most relevant results. The seven databases used in this review 

were selected as they include marketing- and health-oriented publications and these were 

consistent with databases reported in previous systematic literature reviews [13, 14].  

The numbers of articles retrieved from each database are shown in Table 9 below: 
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Table 9: Numbers of articles retrieved 

Database Number of articles retrieved 

EBSCO All Databases 149 

Emerald 6 

ProQuest All Databases 287 

Ovid All Databases 322 

ScienceDirect 2 

Taylor & Francis 130 

Web of Science 657 

Total 1,553 

 

4.3.2 Exclusion Criteria 

A total of 1,553 records were identified in the search. All records were downloaded and 

imported into EndNote. After removal of all duplicated records (n=696), 857 unique records 

were then checked against the following exclusion criteria to remove unqualified records: 

 

1. not peer-reviewed journal articles, ensuring that all included sources has been peer-

reviewed by removing all other types of records such as magazines, conference 

proceedings, newspapers, and dissertations; 

2. not in English; 

3. not related to AST; 

4. policy related articles; 

5. review/conceptual articles; 

6. articles containing only formative research; 
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7. medical trials; 

8. articles published before 2010. 

 

After the application of the exclusion criteria 27 qualified records remained. In the following 

stage backward and forward searches were conducted including examination of all reference 

lists of the 27 articles and searching authors’ names and websites, and intervention names in 

Google Scholar. A further 13 articles providing additional information about already identified 

AST interventions and one additional new intervention were identified. The process produced 

a total of 40 peer-reviewed articles published between 2010 and 2016 reporting a total of 18 

AST interventions. PRISMA guidelines [15] were followed to systemically analyse the articles 

and report our review.  

 

Figure 5 demonstrates the search process, and a full list of 40 papers for each intervention can 

be found in the Appendix.  
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Figure 5. Systematic literature review search process 
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4.3.3 Data Analysis 

The following data was extracted and analysed from the papers:  

 

1. Intervention strategy. In line with the method employed in Chillon et al.’s review [10], the 

Active Living by Design (ALBD) Community Action (5P) Model was adopted to analyse 

the strategies used in the interventions. This framework consists of five components: 1) 

Preparation, which includes “developing and maintaining a multidisciplinary community 

partnership, collecting relevant assessment data to inform program planning, providing 

relevant training, and pursuing financial and in-kind resources to build capacity” [16] (p. 

315); 2) Promotion, which refers to engaging the target audience with dedicated messages 

and materials; 3) Program, which refers to ongoing organised activities that aim to engage 

individuals; 4) Policy, which refers to rules or standards that are set to regulate behaviours; 

and 5) Physical projects, which refer to environmental changes that are made to remove 

barriers to physical activity. Additionally, reported theory use was extracted and analysed 

as it has been linked to enhanced intervention outcomes [17], and theory use in AST 

interventions was previously found to be lacking [10]. The framework of assessing theory 

utilization was used in previous systematic reviews [18, 19]. The framework consists of 

four levels, namely 1) Informed by theory, which means theory was identified but no or 

limited application of theoretical framework was used; 2) Applied theory, which means 

several components and measures were applied in the study; 3) Testing theory, which 

means more than half the theoretical constructs were explicitly measured and tested, or 

there exists theory comparison; 4) Building theory, which means revising or creating theory 

by measuring, testing, and analysing constructs.  
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2. Intervention design and delivery. The Evaluation of Public Health Practice Projects 

(EPHPP) [20] was adopted to assess the quality of the interventions and ensure consistency 

in reporting with earlier research [10]. EPHPP was developed to provide research evidence 

to support systematic intervention reviews by outlining step-by-step guidelines [21]. Since 

it was proposed in 1998, EPHPP has been used in a wide range of content areas, such as 

chronic disease prevention [22], family health [23], and substance abuse prevention [24]. 

EPHPP assesses six aspects of interventions: selection bias, study design, confounders, 

blinding, withdrawals and drop-outs, all of which is synthesised to calculate a global study 

rating. In EPHPP, each of the aspects are rated on a three-point scale, and the final global 

rating is based on the rating of the six aspects and identified as strong, moderate, or weak, 

based on the EPHPP guidelines [20].  

 

3. Evaluation methods and outcomes. In contrast to the methods reported in Chillon et al. [10], 

who calculated the effect size for each intervention using Cohen’s d, in this study we only 

extracted the information about the methods used to evaluate the effectiveness of each 

intervention and their outcomes as reported in the papers. Although Cohen’s d could be an 

indicator of the effect size of the interventions, the identified heterogeneity of outcome 

measures among interventions makes the effect sizes incomparable with each other.  

 

All data were extracted from the articles by two independent researchers and the final data were 

compared and verified to ensure accuracy. Discrepancies were minor and were resolved by 

discussion with a third researchers. In order to compare our results with Chillon et al.’s [10], 

we adopted the Fisher’s exact test to calculate the p value. Fisher’s exact test has been widely 

used to compare differences among small samples [13], and can offer more accurate results 

than the conventional Chi-Square method [25].  
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4.4 Results 

4.4.1 Intervention overview 

Forty articles were identified in this review, covering 18 AST interventions. Full intervention 

details can be found in Table 10. 

 

Table 10: AST intervention summary 

No. Intervention Location 

Intervention 

Year 

Intervention 

Length 

Sample 

Size 

Study 

Aim 

1 Beat the Street [26] UK/Canada Not Given 4 weeks 3,817 AST* 

2 DOiT [27] Netherlands 2003-2004 20 months 1,108 

HE**, 

PA*** 

3 Drop-Off [28] Belgium 2013 4 weeks 58 AST 

4 Health In Adolescents [29] Norway 2007-2009 20 months 3,857 HE, PA 

5 Healthy Homework [30] 

New 

Zealand 

2009 6 weeks 97 PA, HE 

6 It's Your Move! [31] Australia 2006-2008 3 years 3,040 HE, PA 

7 Nevada Moves Day [32] US 2012 2 months 1,336 AST 

8 Ride2School [7] Australia 2006-2010 2 years 13 schools AST 

9 

Safe Routes to School - 

Eugene [33] 

US 2007-2011 5 years  16,500 AST  

10 

Safe Routes to School – 

Hawaii [34] 

US Not Given 6 months 13 schools AST 

11 

Safe Routes to School  - Texas 

[35] 

US 2009-2012 4 years 78 schools AST 

12 

School Travel Planning - 

Canada [36] 

Canada  2007-2011 3 years 5,423 AST 

13 

School Travel Plans - New 

Zealand [37] 

New 

Zealand 

2004-2008 4 years 57,096 AST 
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14 

Stockholm County 

Implementation [38] 

Sweden 2009-2011 2 years 831 HE, PA 

15 Traveling Green [39] UK 2008 - 2009 18 months 166 AST 

16 

Trygog Sikker Skolecykling 

[40] 

Denmark 2010-2011 1 year 2,401 AST 

17 

Walking School Bus - 

Houston [41] 

US 2009 5 weeks 149  AST 

18 

Walking School Bus - 

Missouri [42] 

US 2007 2 months  400 AST 

* AST: Active school travel 

**HE: Healthy Eating 

*** PA: Physical Activity 

 

All interventions were conducted in developed countries – including the United States (N=6) 

[32, 33, 34, 35, 41, 42], Europe (N=6) (1 in Netherlands [27], 1 in Belgium [28], 1 in Norway 

[29], 1 in Sweden [38], 1 in Denmark [40], and 1 in the UK [39]), Australia (N=2) [7, 31],  

New Zealand (N=2) [30, 37], Canada (N=1) [36], and both the UK and Canada (N=1) [26]. All 

of the interventions targeted children. The aims of each intervention varied: 13 interventions 

aimed to promote AST only [7, 26, 28, 32-37, 39-42], and five interventions had multiple aims 

[27, 29-31, 38], including promoting healthy eating and physical activities, in which AST only 

served as one of the physical activity aims. Only three out of 18 interventions conducted pilot 

tests [36, 39, 42]. The intervention lengths varied from 4 weeks to 5 years, and the sample sizes 

varied from 58 to 57,096. 

 

4.4.2 Intervention strategy and theory use 

Chillon et al. [10] noted “the studies generally failed to describe their theoretical frameworks” 

(p. 8), however they did not report whether each of the studies reported or adopted theories. In 
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our review, seven out of 18 interventions reported using theory. The most commonly used 

theory was Social Cognitive Theory reported in five interventions [26, 29, 30, 35, 41], followed 

by the Social Ecological Framework reported in two [29, 38] and the Theory of Planned 

Behaviour which was also reported in two interventions [30, 39]. Two interventions [29, 30] 

reported using more than one theory. In terms of theory utilization level, there are two studies 

[30, 35] informed by theory and two studies [26, 38] which applied theory. For example, in the 

“Beat the Street” [26] intervention, the researchers introduced competition to win points if 

children walk to school, underpinning social cognitive theory and learning theory. Three 

studies [29, 39, 41] tested theory. For example, in the “Traveling Green” [39] intervention, the 

factors of the Theory of Planned Behaviour were measured and tested to explain active 

commuting. None of the studies built theory. 

 

All interventions were analysed using the ALBD Community Action Model and the results can 

be found in Table 11. Three interventions included all five strategies from the Community 

Action Model [36, 37, 40]. Five interventions included four strategies, three of which did not 

implement policy [7, 33, 35], and two did not implement physical projects [31, 38].  Fisher’s 

exact tests were used to compare the strategies used in the Chillon et al. review [10] and our 

review and none of the 5Ps were significantly different. 
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Table 11: Intervention Stage 

Intervention 

Intervention Strategy 

Behavioural 

Change Theory 

used 

Theory 

utilization 

level 

P
re

p
a

ra
tio

n
 

P
ro

m
o

tio
n

 

P
o

licy
 

P
h

y
sica

l 

P
ro

jec
ts 

P
ro

g
ra

m
 

No. 

of 

Ps 

School Travel 

Planning - 

Canada [36] 

     5 Not Given n/a 

School Travel 

Plans - New 

Zealand [37] 

     5 Not Given n/a 

Trygog Sikker 

Skolecykling 

[40] 

     5 Not Given n/a 

Ride2School [7]      4 Not Given n/a 

Safe Routes to 

School – Texas 

[35] 

     4 

Social ecological 

model, and social 

cognitive theory 

Reported 

theory 

Safe Routes to 

School - Eugene 

[33] 

     4 Not Given n/a 

It's Your Move! 

[31] 
     4 

Community capacity 

framework 

 

Stockholm 

County 

Implementation 

[38] 

     4 

Social-ecological 

model 

Applied 

theory 
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Intervention 

Intervention Strategy 

Behavioural 

Change Theory 

used 

Theory 

utilization 

level 

P
re

p
a

ra
tio

n
 

P
ro

m
o

tio
n

 

P
o

licy
 

P
h

y
sica

l 

P
ro

jec
ts 

P
ro

g
ra

m
 

No. 

of 

Ps 

Beat the Street 

[26] 
     3 

Learning theory and 

social cognitive 

theory 

Applied 

theory 

DOiT [27]      3 Not Given n/a 

Drop-Off [28]      3 Not Given n/a 

Health In 

Adolescents 

[29] 

     3 

Social ecological 

framework, social 

cognitive theory 

Tested 

theory 

Safe Routes to 

School - Hawaii 

[34] 

     3 Not Given n/a 

Walking School 

Bus - Houston 

[41] 

     3 

Social cognitive 

theory 

Tested 

theory 

Healthy 

Homework [30] 
     2 

Theory of reasoned 

action; Theory of 

planned behaviours; 

social cognitive 

theory 

Reported 

theory 

Nevada Moves 

Day [32] 
     2 Not Given n/a 

Traveling Green 

[39] 
     2 

Theory of planned 

behaviours 

Tested 

theory 



70 

 

Intervention 

Intervention Strategy 

Behavioural 

Change Theory 

used 

Theory 

utilization 

level 

P
re

p
a

ra
tio

n
 

P
ro

m
o

tio
n

 

P
o

licy
 

P
h

y
sica

l 

P
ro

jec
ts 

P
ro

g
ra

m
 

No. 

of 

Ps 

Walking School 

Bus - Missouri 

[42] 

     2 Not Given n/a 

Use of ALBD in 

Chillon et al. 

(2011) 

92% 85% 23% 38% 92%    

Use of ALBD in 

current review 

83% 89% 33% 33% 100%    
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4.4.3 Quality assessment 

The quality assessment of identified interventions was next conducted using the EPHPP tool2. 

Two researchers independently assessed all relevant articles and only minor discrepancies were 

identified and later resolved by discussion with the third researchers.  

 

Table 12 provides the EPHPP assessment of all 18 interventions reported in this review. 

Fourteen studies were assessed as weak in the global rating. None was assessed as strong. 

Comparing with the results reported in Chillon et al. [10], in which all 14 included studies were 

assessed as weak, a minor improvement was observed with four studies in in the current review 

evaluated as moderate [30, 31, 35, 42]. 

 

Table 12: Quality assessment of included interventions 

In
terv

en
tio

n
 

A
. S

electio
n
 B

ias (Q
1

) 

A
. S

electio
n
 B

ias (Q
2

) 

A
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C
O

R
E

 

B
. S

tu
d
y

 D
esig

n
 

B
 S

C
O

R
E

 

C
. C

o
n
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u
n
d

ers (Q
1

) 

C
. C

o
n
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u
n
d

ers (Q
2

) 

C
 S

C
O

R
E

 

D
. B

lin
d
in

g
 (Q

1
) 

D
. B

lin
d
in

g
 (Q

2
) 

D
 S

C
O

R
E

 

E
. D

ata C
o

llectio
n

 M
eth

o
d

s (Q
1

) 

E
. D

ata C
o

llectio
n

 M
eth

o
d

s (Q
2

) 

E
 S

C
O

R
E

 

F
. W

ith
d

raw
als an

d
 D

ro
p

-o
u
ts (Q

1
) 

F
. W

ith
d

raw
als an

d
 D

ro
p

-o
u
ts (Q

1
) 

F
 S

C
O

R
E

 

 

G
lo

b
al R

atin
g
 

Healthy 

Homew

ork [30] 

4 3 *
 

3 *
*
 

2 n
/a 

*
*

*
 

3 3 *
*
 

1 3 *
*
 

2 5 *
*
 

 *
*
 

It's Your 

Move! 

[31] 

4 5 *
 

3 *
*
 

2 n
/a 

*
*

*
 

3 1 *
*
 

1 3 *
*
 

1 2 *
*
 

 *
*
 

                                                 
2 It is noteworthy that six interventions have multiple published papers. As the EPHPP was designed to assess 

studies rather than interventions [20], and in order to minimise the discrepancies between papers reporting 

different components of interventions, only one paper reporting information relevant to the EPHPP framework 

was selected for each intervention. Excluded papers did not provide any information that would affect the EPHPP 

rating of the study. The papers used in the EPHPP assessment are marked in the Appendix. 
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G
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b
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g
 

Safe 

Routes 

to 

School 

– Texas 

[35] 

3 5 *
 

3 *
*
 

2 n
/a 

*
*

*
 

3 1 *
*
 

1 1 

*
*

*
 

2 1 

*
*

*
 

 *
*
 

Walking 

School 

Bus - 

Missour

i [42] 

3 3 *
 

3 *
*
 

2 n
/a 

*
*

*
 

3 3 *
*
 

1 1 

*
*

*
 

4 5 *
*
 

 *
*
 

Beat the 

Street 

[26] 

3 1 *
 

5 *
*
 

3 4 *
 

1 1 *
 

2 3 *
 

1 3 *
 

 *
 

DOiT 

[27] 

4 1 *
 

1 

*
*

*
 

1 3 *
 

1 3 *
*
 

1 1 

*
*

*
 

1 1 

*
*

*
 

 *
 

Drop-

Off [28] 

3 3 *
 

6 *
*
 

3 4 *
 

1 1 *
 

1 3 *
*
 

2 1 

*
*

*
 

 *
 

Health 

In 

Adolesc

ents 

[29] 

3 3 *
 

1 

*
*

*
 

2 n
/a 

*
*

*
 

3 3 *
*
 

1 1 

*
*

*
 

2 3 *
  *
 

Nevada 

Moves 

Day 

[32] 

3 1 *
 

3 *
*
 

2 n
/a 

*
*

*
 

3 3 *
*
 

3 3 *
 

4 4 *
  *
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hool [7] 

3 5 *
 

5 *
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3 4 *
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3 3 *
 

2 1 

*
*
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 *
 

Safe 

Routes 

to 

School - 

Eugene 

[33] 

3 4 *
 

7 *
 

3 n
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*
 

3 3 *
*
 

1 3 *
*
 

4 4 *
  *
 

Safe 

Routes 

to 

School - 

Hawaii 

[34] 

3 5 *
 

3 *
*
 

1 4 *
 

3 3 *
*
 

1 1 

*
*

*
 

4 5 *
*
 

 *
 

School 

Travel 

Plannin

g - 

Canada 

[36] 

3 4 *
 

5 *
*
 

3 4 *
 

3 3 *
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1 1 

*
*
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1 3 *
  *
 

School 

Travel 

Plans - 

New 

Zealand 

[37] 

4 3 *
 

7 *
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*
*
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3 4 *
  *
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Stockho
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[38] 

3 3 *
 

3 *
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Travelin
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3 5 *
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3 4 *
 

3 3 *
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[41] 
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3 3 *
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*
*
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2 1 

*
*

*
 

 *
 

*= weak; **= moderate; ***= strong 

 

None of the studies reported representative sampling methods, which resulted in weak scores 

in category A - selection bias. In terms of study design, three studies reported using randomised 

control trial design [27, 29, 41] and were therefore assessed as strong; thirteen studies were 

assessed as moderate, with nine cohort analytic (two groups pre + post) [30, 31, 32, 34, 35, 38, 
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39, 40, 42], three cohort (one group pre + post) [7, 26, 36], and one interrupted time series 

design [28]. It is noteworthy that study [28] self-identified as quasi-experiment with pre- and 

post-tests, measuring effects during the intervention, therefore the study was classified as 

interrupted time series. Two studies were rated as weak, including one longitudinal study [37]. 

Although one study [33] self-identified as quasi-experimental design, no evaluation was 

reported and therefore the study was assessed as weak. In terms of confounders, six studies 

reported confounders and no major differences were found between groups, which resulted in 

a strong rating. The rest of the studies did not report accounting for confounders or had only 

one group in the design and were therefore assessed as weak.  

 

None of the studies reported to be double blinded. Four studies were assessed as weak as neither 

assessors nor participants were blinded [7, 26, 28, 38]. The rest of the studies were rated as 

moderate with either one-directional blinding or no relevant information reported. In terms of 

data collection methods, ten studies provided evidence of both reliability and validity and thus 

were assessed as strong [27, 29, 34, 35, 36, 37, 38, 39, 41, 42]. Four were assessed as moderate 

with either reliability or validity being reported [28, 30, 31, 33], and five were assessed as weak 

as they did not report reliability or validity [7, 26, 32, 40]. Regarding the drop-out rate, seven 

studies were assessed as strong with more than 80% of participants completing the studies [7, 

27, 28, 35, 38, 40, 41]. The remaining studies were assessed as moderate (n=4) [30, 31, 34, 42] 

or weak (n=7) [26, 29, 32, 33, 36, 37, 39] due to either low completion rates or not providing 

enough withdrawal information. 

 

Fisher’s exact tests were used to compare the EPHPP components between the Chillon et al. 

[10] review and our review. Table 13 shows that apart from Data Collection Methods (p = 

0.011) none of the EPHPP components, including the global rating were significantly different.  
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Table 13: Fisher’s exact p in EPHPP items 

EPHPP Items Ratings Chillon et al. (2011) 

(n=13) 

Current study 

(n=18) 

P 

value 

Selection Bias Weak 85% 100% 0.400 

Moderate 15% 0% 

Strong 0% 0% 

Study Design Weak 23% 17% 0.583 

Moderate 54% 72% 

Strong 23% 11% 

Confounders Weak 77% 67% 0.076 

Moderate 15% 0% 

Strong 8% 33% 

Blinding Weak 31% 22% 0.689 

Moderate 69% 78% 

Strong 0% 0% 

Data Collection 

Methods* 

Weak 77% 22% 0.011 

Moderate 8% 22% 

Strong 15% 56% 

Withdrawals and Drop-

outs 

Weak 69% 39% 0.289 

Moderate 8% 22% 

Strong 23% 39% 

Global Rating Weak 100% 78% 0.120 

Moderate 0% 22% 

Strong 0% 0% 

* p<0.05 

 

4.4.4 Post-intervention evaluation and outcomes 

A wide range of evaluation methods were reported in the 18 interventions identified in this 

review. They can be categorised into two main groups: self-reported and objective behavioural 

measures. Self-reported measures were identified in 14 interventions, and the most common 
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methods included surveys (n=12) [7, 26, 28, 31, 33, 34, 35, 36, 37, 39, 40, 41], interviews (n=2) 

[31, 38], and diaries (n=1) [30]. Objective behavioural measures were identified in 12 

interventions, and the most common methods included accelerometers, pedometer, and 

geographic information system (GIS) equipment (n=5) [29, 30, 33, 39, 42], BMI monitoring 

(n=5) [27, 29, 31, 40, 41], and observations (n=3) [32, 34, 41]. Eight studies combined self-

reported and objective behavioural measures such as surveys and observations to triangulate 

and verify intervention effectiveness [26, 30, 31, 33, 34, 39, 40, 41]. A comparison with Chillon 

et al. [10] indicates an increase in more objective assessment measures in recent years: in 

Chillon et al. [10], all studies used self-reported measurements and only three studies 

triangulated data including the addition of objective measurements.   

 

All reported evaluation outcomes are summarised in   
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Table 14. Among 18 interventions, six interventions reported some positive effects on AST 

[26, 31, 32, 33, 35, 37], two mixed effects on AST [7, 36], and five reported no effect [27, 30, 

38, 39, 40]. Five interventions did not measure AST behaviour [28, 29, 34, 41, 42] reporting 

other aims. Positive attitude change was reported in four interventions [28, 29, 36, 41]; positive 

change in BMI was reported in two [27, 31], positive policy change in two [28, 38], knowledge 

and long-term infrastructure improvement were each reported in three interventions [7, 35, 36], 

and finally positive healthy eating and general physical activity changes were reported in one 

intervention each [27, 41]. 
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Table 14: Post-intervention evaluation 

No. Intervention 

Intervention Evaluation 

Method 

Outcomes AST Outcomes 

Self-

reporting 

Non-self-

reporting 

1 

Beat the Street 

[26] 

Survey, 

diary*, and 

focus group 

Swipe card AST(+); 

59% of the participants 

walked more. 

2 DOiT [27] Survey* BMI 

AST(#); 

HE(+); 

BMI(+) 

No significant 

intervention effect on 

active commuting to 

school was found. 

3 Drop-Off [28] Survey* n/a 

Attitude(+);  

PA (+/#); 

Policy (+) 

n/a 

4 

Health In 

Adolescents [29] 

n/a 

Accelerometers* 

and BMI 

Attitude(+/#); 

PA(+) 

n/a 

5 

Healthy 

Homework [30] 

Diary Pedometers* 

AST(#); 

PA(+) 

No significance 

intervention effect was 

observed  

6 

It's Your Move! 

[31] 

Survey* and 

interview 

BMI 

AST(+); 

BMI(+) 

Walking/Cycling to 

school increased from 

61.1 to 64.6 (p=0.01) 

7 

Nevada Moves 

Day [32] 

n/a Observation* AST(+) 

AST increased from pre-

intervention to National 

Moving Day at the 

intervention school. 
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No. Intervention 

Intervention Evaluation 

Method 

Outcomes AST Outcomes 

Self-

reporting 

Non-self-

reporting 

8 Ride2School [7] Survey* n/a 

AST(+/-); 

Infrastructure(+) 

AST increased from 

47.9% to 49.6% (p = 

0.125) (Parent report) 

AST decreased from 

51.1% to 48.7% (p = 

0.029) (Students report) 

9 

Safe Routes to 

School - Eugene 

[33] 

Survey* GIS* AST(+) 

20% increase in walking 

and a non-significant 

increase in biking. 

10 

Safe Routes to 

School - Hawaii 

[34] 

Survey* Observation Not given n/a 

11 

Safe Routes to 

School – Texas 

[35] 

Survey* n/a 

AST(+); 

Knowledge(+) 

Intervention schools have 

higher active commuting 

rates both in the morning 

and in the afternoon than 

control schools. 

12 

School Travel 

Planning - 

Canada [36] 

Surveys* n/a 

AST(#/+); 

Attitude(+); 

Infrastructure(+) 

No change in AST at a 

national level. There is a 

slight increase of AST in 

21 schools in the 

morning. 

13 

School Travel 

Plans - New 

Zealand [37] 

Survey* n/a AST(+) 

From 2004 to 2008, there 

were significant increases 

in active transport 

especially in the second 
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No. Intervention 

Intervention Evaluation 

Method 

Outcomes AST Outcomes 

Self-

reporting 

Non-self-

reporting 

and third year of 

implementation.  

14 

Stockholm 

County 

Implementation 

[38] 

Interview* n/a 

AST(#);  

Policy(+) 

No intervention effect 

was found on AST. 

15 

Traveling Green 

[39] 

Survey* 

Accelerometer* 

and pedometer* 

AST(#) 

There was no effect found 

on AST. 

16 

Trygog Sikker 

Skolecykling 

[40] 

Survey BMI 

AST(#); 

BMI(#); 

PA (#); 

Traffic injuries (#) 

There was no effect found 

on school cycling trips. 

17 

Walking School 

Bus - Houston 

[41] 

Survey* 

Observation* and 

BMI 

PA(+);  

Attitude(+) 

n/a 

18 

Walking School 

Bus - Missouri 

[42] 

n/a Accelerometer* 

PA(#); 

Participation(#) 

n/a 

+= positive effect; -= negative effect; #= no effect; *= AST evaluation method 

 

4.5 Discussion 

The purpose of this review was three-fold. First, we aimed to provide a contemporary review 

of AST interventions (2010-2016). Second, we aimed to compare the results of our review with 

Chillon et al. [10] to track progress in the field. Our review indicated that several issues 

identified by Chillon et al. [10] continue today and that theory use is limited in AST 
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interventions. Third, we assessed the extent of theory use for AST interventions reporting 

theory use. We will focus our discussion on three key aspects, namely theoretical, 

methodological, and empirical. 

 

4.5.1 Theoretical aspects 

Previous research indicated that theory use in intervention design was associated with enhanced 

intervention outcomes [17], yet the extent of theory use had not been examined previously.  In 

our review seven out of 18 studies reported theory use.  Detailed examination identified that 

two were informed by theory, two applied theories, and three tested theories with examples 

highlighted in the results section. At the optimal level, theory should provide guidance on the 

constructs that become the strategic focus of an intervention. Moreover, the theory framework 

should be used to evaluate the intervention pre and post permitting comparisons of key 

theoretical constructs focussed upon to be made [43]. The importance of theory adoption and 

implementation in intervention design is advocated by many researchers [44,45,46]. Consistent 

with previous studies our results show that theory testing and building remains limited in AST. 

For example, Painter et al. [47], identified that 69.1% of health behaviour research used theory 

to inform a study, in 17.9% theories were applied, in 3.6% theories were tested, and only 9.4% 

studies  involved building/creating theory.   

 

We propose three recommendations for future AST intervention implementation and reporting. 

Firstly, future studies should use theory to inform intervention development, execution and 

evaluation, and detail theory use to facilitate its full comparative assessment across multiple 

interventions. For example, Schuster et al. [48] used the Theory of Planned Behaviour to gain 

insights to inform an AST intervention. Results of the study indicated that four variables were 

found to be highly important in distinguishing carers segments, namely distance to school, 
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current walk to/from school behaviour, subjective norms and intentions to increase their child’s 

walk to school behaviour. Given that theory can increase the effectiveness of interventions [19, 

47] extended application of theory in AST interventions is recommended. Research studies 

have been undertaken to systematically implement, assess, and report theory utilization in 

health promotion interventions, such as the UK MRC guidelines  [49, 50] and the four-step 

Theoretical Domains Framework [43], and these are recommended to guide future AST 

intervention design. 

 

Secondly, the theories used in the interventions identified in our review, such as social 

ecological theory, social cognitive theory and the Theory of Planned Behaviour, have been 

considered traditionally as behaviour explanation theories [51]. However, as the ultimate 

purpose of AST interventions is to change behaviours, predictive theories and model testing 

should be deployed in future to develop theories focussed on behavioural change. Among all 

three studies in our review that tested theory [29, 39, 41], their theoretical base depended on 

cross-sectional regressions limiting understanding to explanation rather than causal 

understanding. AST interventions should embed predictive theory testing involving 

longitudinal design across multiple time points to simultaneously explore potential behavioural 

change determinants. This also requires researchers to focus on utilising more causal/predictive 

methods rather than variance-based explanation methods in future study design, which is 

consistent with calls to advance theory to examine behaviour change made previously [52]. 

 

Social ecological theory, social cognitive theory and the Theory of Planned Behaviour were 

most frequently reported in the AST interventions in this review and this provides a rich avenue 

for future research. Lu et al. [53] notes that social ecological theory lacks sufficient specificity 

suggesting additional testing is needed [53] to establish reliable and valid measures that can be 
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used. Individual focussed theories such as Theory of Planned Behaviour and social cognitive 

theory are limited overlooking structural factors (e.g. policy) which limits understanding of 

how behavioural change can be facilitate [54]. Therefore, we recommended that theories that 

were specifically developed in the AST context, such as the McMillan model [55] and the 

Ecological and Cognitive Active Commuting (ECAC) model [56], should be empirically 

explored in future AST interventions. For example, the ECAC model specifies three levels of 

determinants, namely policy, neighbourhood, and individual; that are correlated to AST, 

covering environmental, social, and psychological aspects providing a wider system view. The 

McMillan model has been shown to be effective among the general population [57] and young 

adolescents [58], whereas the ECAC model needs to be empirically tested.  

 

4.5.2 Methodological aspects 

The EPHPP framework was used in this review to assess the methodological quality of 

included interventions. Fourteen out of 18 studies were assessed as weak. Notably, selection 

biases, lack of double blinding, and not controlling for confounders were key issues identified 

in both the current and earlier review [10]. While selection biases arise from practical 

considerations [34, 36] such as recruiting schools to participate in AST, making it difficult for 

researchers to control in all circumstances, the current study points to the need for large scale 

funding permitting optimal study design to be achieved. Issues such as controlling for 

confounders, on the other hand, can be implemented in most AST interventions. Use of 

statistical methods, such as case-matching sampling [59], MANCOVA [60], and multi-level 

modelling [61], are recommended for future AST interventions. 

 

Due to the complexity and diversity of intervention aims, evaluation methods and outcome 

reporting, we were unable to make direct comparisons of effectiveness between reviews. 
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Standardised outcome measures would permit comparisons to be undertaken. Consistent use 

of outcome measures would permit meta-analysis using Cohen’s d and effect size to be 

conducted in the future to better understand the differences between intervention effects, 

delivering more detailed understanding in the future. In addition, we recommend that objective 

measurement methods should be carried out in future intervention design – especially with the 

declining monetary cost of equipment (e.g. smart phones and wearable technology that can 

automatically capture data) [62, 63, 64]. Governments or other funding bodies need to call for 

more rigour in methodological design and measurement in future. 

 

4.5.3 Empirical aspects 

In line with the results reported in Chillon et al. [10], the current review confirmed the 

heterogeneity of included studies in terms of their length, sample size, and objectives (see Table 

2 for details). However, analysis of the interventions indicated that significant room for 

improvement remains in terms of broader application of intervention activities. The analysis of 

the interventions using the ALBD Community Action Model showed that Preparation and 

Promotion were used much more frequently than Policy and Physical projects. Policy 

implementation and infrastructure improvements remained scarce in recent AST interventions 

despite documented positive effects [33, 35] indicating policy use may be a necessary condition 

for effectiveness [53, 65, 66]. Consistent with the theoretical utilization in AST, Physical 

programs seem to be effective in promoting AST (see for examples [35, 42]). Our findings are 

consistent with Lu et al. [53]. In their systematic review, Lu et al. [53] found that social 

ecological theory is the most widely adopted theory in explaining what factors are preventing 

children’s walking to school, which specified that environmental barriers have a strong 

influence on AST. We recommend that intervention designers should incorporate more school 

and local policies and infrastructural improvement such as crime prevention and traffic control 
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in order to reduce the perceived risk of AST among parents, which has been confirmed in many 

previous reviews [67, 68]. Moreover, habit was not identified as a behavioural determinant in 

any of included studies although transport habit is an important factor in the AST [69]. Future 

intervention designers should consider facilitating long-term support to convert occasional 

AST behaviour to a habitual behaviour. 

 

Many of the studies embedded compulsory educational workshops and informational sessions 

into curriculum (e.g., [27, 30, 37]). Evidence shows that curricular-based interventions results 

in low attendance and are less effective, which may provide an explain drop-out rates observed 

for studies employing educational workshops and informational sessions [70]. Therefore, we 

recommend that instead of educating schools, parents, and children using traditional curricular-

based strategies, approaches with more audience engagement be adopted. For example, 

gamification has been drawing increased attention from intervention designers in recent years, 

and programs such as GOKA [71] and ONESELF [72] have been shown to achieve substantial 

audience engagement while delivering outcome effects. Future research should test 

gamification within AST interventions to extend our understanding.    

 

4.5.4 Limitations 

This review has several important limitations, many of which represent opportunities for future 

research. The search parameters used in the current review limit the studies identified. For 

example, grey literature and studies not in the English literature were not included in this review. 

Further, all of the 18 interventions were carried out in developed countries, yet physical 

inactivity among children is a significant challenge in many developing countries [ 73 ] 

suggesting there is an opportunity to extend AST intervention testing in developing countries.  
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A range of outcome measures and methods (self-report and non-self-report) were used to assess 

AST interventions including attitudes, policy, physical activity, active school travel, BMI, 

knowledge and infrastructure. The diversity of outcome measures prevents meta-analysis from 

being undertaken. Different evaluation methods limit potential comparisons between 

interventions. Further, given physical activity self-report data varies when compared to 

objective measures (non-self-report) despite high correlations with objective forms such as 

pedometers and diaries [74], biases must be acknowledged [75]. Moving forward, a unified 

and consistent approach in reporting AST intervention outcomes is needed to enable meta-

analysis to be undertaken in future. Standardisation of outcome reporting would permit effect 

sizes to be calculated enabling comparison between interventions. Future research is 

recommended to determine whether there is a relationship between EPHPP quality levels and 

effect size – an understanding that would inform AST practice.    

 

Meanwhile, the analysis presented in this paper is also limited to the information reported in 

sources identified in the search process. Employment of a standard reporting framework for 

AST intervention reporting warrants future research attention ensuring that quality assessments 

take practicalities into account.  For example, full blinding procedures such as those advocated 

in EPHPP may not be feasible in local government and State funded interventions thereby 

making this assessment component redundant. Such endeavours may assist to standardise 

reporting and in turn enhance quality assessment exercises informing future intervention 

development.    

 

4.6 Conclusion 

This review has provided a detailed analysis of AST interventions published in peer-reviewed 

journals between 2010 and 2016. Following systematic literature review procedures’ eighteen 
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AST interventions were identified and subsequently analysed. The main findings of our study 

are: 

1) Theory utilization in AST interventions published between 2010 and 2016 is limited. 

Where theory is used, interventions informed by theory and interventions that apply 

theory are much more common than theory testing and building. 

2) Considering the ALBD Community Action Model, Preparation and Promotion were 

reportedly used much more frequently than Policy and Physical projects. Given that 

change is evident where policy changes are made extended use of the ALBD model is 

recommended (Preparation, Promotion, Program, Policy and Physical projects).  

3) Using the EPHPP framework, 14 out of 18 interventions were weak, largely due to 

selection biases, lack of double blinding, and not controlling for confounders.  

4) Finally, an increase in more objective assessment measures in AST interventions 

published between 2011 and 2016 was observed, in comparison to the rates reported in 

Chillon et al. [10]. 

 

Issues such as weak methodological design and lack of reliable and valid measurements 

continue to persist in reported AST interventions, all of which indicate opportunities for further 

improvements in terms of intervention effectiveness and evaluation.  
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5.1 Abstract 

Evidence indicates that various physical and psychological benefits for school-age children can 

be achieved through active travel to school. This research aimed to investigate the explanatory 

potential of constructs in the Theory of Planned Behaviour (TPB) for carers’ decisions about 

their children’s walking to and from school. The data from two online surveys of 1,076 carers 

in two Australian states showed that the TPB explained 35.7% of the variance in walking to 

and from school. The results indicate that higher perceived behavioural control, social norms, 

and intentions among carers are associated with higher incidence of walking to and from school 

by children in Australia. Limitations of the current study and future research directions are 

outlined.  
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5.2 Introduction 

Physical activity has been shown to offer various benefits for children (Andersen et al., 2006; 

Janssen and LeBlanc, 2010; Warburton et al., 2006). For example, numerous studies have 

acknowledged physical health benefits such as improving BMI (Tremblay and Willms, 2003), 

increasing bone mineral density (Treuth et al., 1998), and reducing the incidence of injuries 

(Collard et al., 2003). Further, mental health and social benefits of physical activity have been 

identified in recent research. The systematic review of sports for children by Eime et al. (2013) 

indicates that psychological benefits such as self-control, emotional wellbeing, and life 

satisfaction, and social benefits, such as teamwork and social self-concept can all be achieved 

through participation in physical activity. Walking to and from school is a basic form of 

physical activity and a form of active travel available to most children, regardless of socio-

economic status. Importantly, walking to and from school does not impose extra monetary costs 

which can be associated with fitness equipment and organised sport (Rosenberg et al., 2006). 

However, notwithstanding its advantages, walking to and from school among Australian 

children aged 5-12 has substantially decreased over the last 40 years (Crawford and Garrard, 

2013). 

 

Many interventions have been implemented to reverse this trend some at a broader 

environmental level and others targeting individuals for change. For example, the Victorian 

Health Promotion Foundation (VicHealth) has run an annual Walk to School social marketing 

program in the state of Victoria since 2006 (see www.walktoschool.com.au). The program aims 

to encourage primary school children (5-12 years) to walk to and from school (VicHealth, 2015). 

Other programs include Crawford and Garrard’s (2013) 4-year intervention in Victoria 

encouraging students from grades 4-6 to walk and cycle more. A similar community-based 

intervention by Millar et al. (2013) aimed to tackle obesity among children by encouraging 

http://www.walktoschool.com.au/
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them to walk more. Chillon et al.’s (2011) review of active transportation to school identified 

14 interventions and found that most active travel interventions are walking focussed.  

 

Although there are studies attempting to explain children’s walking to school behaviour, 

including for example Hume et al. (2007) and Panter et al. (2010) (for a systematic review see 

Lu et al., 2014), a large body of literature aims to compare outcomes (McKee et al., 2007; 

Rowland et al., 2003). However, the majority of interventions have reported small effect sizes 

and failed to identify a theoretical framework. According to Lu et al. (2014) and Chillon et al. 

(2011), the use of theory is not common in current research broadly focusing on active school 

travel, yet “theories provide a framework for identifying determinants of particular health 

behaviours, which constitutes a critical initial step in the development of successful 

interventions” (Lu et al., 2014, p. 16). Failure to incorporate theory in behavioural change 

interventions has been noted more generally in the literature. For example, Lefebvre (2011) 

argued that theories and models used in social marketing interventions were seldom reported. 

Recent systematic reviews by Luca and Suggs (2013) and Truong (2014) confirmed Lefebvre’s 

observation. Yet Lombardo and Leger’s (2007) study indicates that theory use offers the 

potential to significantly enhance intervention effectiveness. 

 

The current study addresses the absence of theoretical frameworks in the active school travel 

literature by empirically examining the explanatory potential of the Theory of Planned 

Behaviour (TPB) in the context of walking to and from school among children aged 5-12.   TPB 

was selected for the current study as it is the most commonly applied theory in social marketing 

(Truong and Dang, 2017) and has been previously used to identify distinct target audience 

segments in the context of walking to and from school (Schuster et al., 2015). It has been 

previously argued that TPB may be “a useful framework for designing effective behaviour 
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change interventions” (Arli et al., 2015, p.172). The purpose of this study is twofold. First, in 

response to calls for more use of theory in social marketing interventions (e.g., Luca and Suggs, 

2013; Lefebvre, 2011; Truong, 2014) this study aims to empirically investigate the explanatory 

potential of the TPB in relation to walking to and from school behaviours among children 

focussing research attention on modifiable factors that can be directly actioned in a short time 

frames. According to social marketing benchmark criteria proposed by the National Social 

Marketing Centre (2011), behavioural theories should be used to enhance the understanding of 

the target audience and inform intervention development. Therefore, the second aim is to 

identify whether and how TPB variables explain carers' decisions for their children to walk to 

school. Insights into how the TPB may explain active school travel behaviours among 

Australian children may provide an important platform upon which social marketing 

interventions encouraging walking to and from school can be developed and/or further 

enhanced. 

 

5.3 Theoretical framework and hypotheses development 

As one of the eight National Social Marketing Centre (NSMC, 2011) social marketing 

benchmark criteria, theory provides “a structure or a road map to guide the examination of the 

behaviours” (p. 53). Thackeray and Neiger (2000) describe a number of benefits of using a 

theory in social marketing interventions. During the planning stage, theory provides an overall 

guide for the research method, audience segmentation, and even the establishment of marketing 

mix components. During the formative research stage, theory helps social marketers understand 

the target audience’s needs and wants, and therefore “designate individual behavioural, social, 

and/or environmental constructs for intervention” (p. 333), thus influencing the marketing 

tactics to be used. During the evaluation stage, theory provides a framework to measure the 

effectiveness of the intervention. Taken together, theory provides a structure to guide research 
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to understand the target audience identifying the factors likely to influence change that in turn 

should be focussed upon to implement and evaluate a social marketing campaign.  

 

Among the theoretical models used in social marketing, Lefebvre (2011) indicated that the TPB 

is one of the most commonly adopted. Similarly, in a recent review Truong (2014) identified 

the TPB and its earlier version, the Theory of Reasoned Action, as the second most frequently 

adopted framework in social marketing interventions. The TPB has been widely used in 

interventions that aim to address various social issues, including (but not limited to) promoting 

nutrition (Sweitzer et al., 2011) and breastfeeding (Giles et al., 2014), and more recently in 

cross-sectional studies on fitness, condom use, walking to and from school and green 

production (for example, Jha et al., 2016; Guan et al., 2016; Paul et al., 2016; Schuster et al., 

2015). 

 

Notwithstanding the widespread adoption of TPB, it is acknowledged that there is some 

disagreement among different researchers regarding the role of the TPB in behaviour change 

interventions. Sneihotta (2009) argued that the TPB made a limited contribution to the science 

of behaviour change since it does not provide any means of changing behaviour, nor is it 

capable of explaining non-motivational behaviour changes. Other authors also posit that the 

TPB does not address how people translate their intention into behaviour and therefore is unable 

to solve intention-behaviour discrepancies (Schwarzer, 2008). Holdershaw et al., (2011), for 

example, found that intentions failed to align with behaviours when they used the TPB to 

explain blood donation behaviours. However, in the context of behaviour change interventions 

targeting physical activity, a meta-analytic review by Hagger et al. (2002) showed that the TPB 

exhibited a good fit for physical activity intentions and behaviour. Similarly, Rhodes and 

Courneya (2003) indicated that the TPB explained 32% of the variance in adults’ intentions to 
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exercise and 28% of exercise behaviour, with the strongest predictors in the model being 

attitude and perceived behavioural control. Importantly, Scott et al. (2007) also found that the 

TPB is capable of predicting self-reported walking behaviours. 

 

Although the TPB has been found to be effective in the context of physical activity (see for 

example McEachan et al., 2011), the TPB has received limited application to understand carers’ 

intentions for their child to walk to and from school (Scott et al., 2007). However, according to 

Carver et al. (2010) carers are the main decision-makers on their children’s means of transport 

to school. Therefore, given that TPB may explain behaviour (but not always) understanding 

whether the TPB holds and importantly whether intentions explain behaviour represents a 

worthy research endeavour to understand whether TPB can indeed be used to guide intervention 

design and implementation for interventions targeting individuals for change, which remains 

the dominant social marketing approach (see Almestahiri et al., 2017 who outlines streams 

targeted by social marketers). The TPB distinguishes between three factors that contribute to 

behavioural intentions and in turn behaviour, namely, subjective norms, attitudes towards the 

behaviour, and perceived behavioural control (Ajzen, 1991). Each TPB factor and its 

hypothesised role in walking behaviour are now discussed in turn. 

 

5.3.1 Subjective norms 

Subjective norms refer to one’s perceptions of rules, beliefs, or patterns of behaviours that are 

held by a group of people (Horne, 2001). Cialdini and Goldstein (2004) distinguish between 

two types of social norms: injunctive and descriptive. Injunctive social norms refer to “what 

people feel is right based on morals or beliefs” (Berkowitz, 2004, p. 12); whereas descriptive 

social norms refer to the specific individual’s perceptions of the behaviour of the majority 

(Cialdini and Goldstein, 2004). Unpacking the two types of social norms and understanding 
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their role in shaping walking behaviours can inform social marketing interventions. Thus, we 

propose the following hypotheses:   

 

H1: Higher descriptive norms are significantly associated with higher caregiver 

intentions to increase their child’s walk to school behaviour. 

 

H2: Higher injunctive norms are significantly associated with higher caregiver 

intentions to increase their child’s walk to school behaviour. 

 

5.3.2 Attitudes 

The attitude towards a behaviour refers to the degree of value, either positive or negative, that 

an individual attributes to the performance of the behaviour (Ajzen, 1991). Researchers such as 

Lowe et al. (2002) identified two types of attitudes: instrumental attitudes and affective attitudes. 

Instrumental attitudes refer to the cognitive consideration of the advantages of performing a 

behaviour (e.g. walking is healthy); affective attitudes refer to the emotional drivers (e.g. feeling 

good) fostered by the prospect of the behaviour (e.g. walking) (French et al., 2005). The 

difference between these two types of attitudes lies in the nature of the belief. For example, 

individuals engaging in physical activity may think that physical activity is good for their health 

(instrumental attitude) and/or may just simply enjoy exercising (affective attitude). Unpacking 

the two types of attitudes is a requisite for intervention planning as the type of attitude(s) held 

influences messaging that needs to be delivered during the intervention. For example, 

individuals with low instrumental attitudes need education while individuals with low affective 

attitudes need messaging that reinforces enjoyment of walking. Thus, we propose the following 

hypotheses:    
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H3: Higher caregiver instrumental attitudes are significantly associated with higher 

caregiver intentions to increase their child’s walk to school behaviour. 

 

H4: Higher caregiver affective attitudes are significantly associated with higher 

caregiver intentions to increase their child’s walk to school behaviour. 

 

5.3.3 Perceived behavioural control 

Perceived behavioural control (PBC) refers to “peoples’ perception of the ease or difficulty of 

performing the behaviour of interest” (Ajzen, 1991, p.183). A review study by Trafimow et al. 

(2002) indicated that two components can be distinguished within PBC, namely self-efficacy 

and controllability. Self-efficacy refers to the confidence of conducting a behaviour (Bandura, 

1977), which is mainly an intrinsic attribute; whereas controllability refers to the personal 

control over conducting the behaviour (Ajzen, 2002), which emphasises the capability to 

perform a behaviour based on extrinsic conditions (Taylor and Todd, 1995). Ajzen and Madden 

(1986) also argued that PBC will not only have an impact on the behavioural intention, but that 

PBC will also be directly associated with the behaviour per se, since PBC generates motivation 

(or demotivation) when controllability is assessed. Thus, we propose the following hypotheses:    

 

H5: Higher perceived behavioural control is significantly associated with higher 

caregiver intentions to increase their child’s walk to school behaviour. 

 

H6: Higher perceived behavioural control is significantly associated with higher 

children walk to school behaviour. 
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5.3.4 Behavioural intentions 

According to TPB, behavioural intentions serve as an agent arising from the attitudes, 

subjective norms, and PBC that is in turn related to the actual behaviour. Behavioural intentions 

“capture the motivational factors that influence a behaviour; they are indicators of how hard 

people are willing to try, or how much effort they are planning to exert, in order to perform the 

behaviour” (Ajzen, 1991, p. 181). Thus, we propose the following hypothesis:    

 

H7: Higher caregiver intentions to increase their child’s walk to school behaviour is 

significantly associated with higher children walk to school behaviour. 

 

The seven hypotheses about the relationship between TPB factors (affective attitude, 

instrumental attitude, descriptive norms, injunctive norms, PBC, and behavioural intention) and 

walking behaviour of children are mapped on the TPB model in Figure 6 below.  
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Figure 6. The theoretical TPB model (Ajzen and Madden; 1986; Ajzen, 1991; Rhodes and 

Courneya, 2003) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.4 Method 

5.4.1 Procedures 

An online survey was developed to collect data from carers who had children in primary schools 

using convenience sampling in the two Australian states selected for the study - Victoria and 

Queensland. Victoria is the smallest by total area and the most densely populated of Australian 

states. Queensland is the third-most-populous state and the second largest by total area in 

Australia. The participants for the survey consisted of carers of primary school children aged 5 

to 12 years. Ethical approval was acquired from the university ethics committee. 

 

Survey links were disseminated through purchased and university owned lists of persons who 

had previously opted to be contacted for marketing and market research purposes. In addition, 
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respondents were recruited through social media (Facebook and Twitter) to maximise 

participant diversity in the study. Data collection took place during November 2014 in 

Queensland, and during September 2014 in Victoria. All data in Victoria and Queensland were 

collected as part of larger projects including a large scale formative research study for (in 

Queensland) and evaluation of (in Victoria) social marketing interventions. As data collection 

in Victoria was associated with an established intervention that had been running for nearly ten 

years, the Victorian sample was much larger than the Queensland sample, where the project 

was in its infancy. A total of 2,368 responses were collected in Victoria, and a total of 537 

responses were collected in Queensland.  

 

Initial independent t-tests of all 14 demographic variables were undertaken using the total 

samples (2,368 responses in Victoria and 537 in Queensland), and significant differences were 

found in 8 of the variables -  children’s age, number of children, relationship to the child, 

distance to school, carer’s gender, carer’s age, number of vehicles, and income. As can be seen 

in Appendix 1, the demographic differences between the Queensland sample and the Victorian 

sample were minor even though some statistical significance was observed. Previous studies 

indicate that significance can be easily exaggerated with large size samples (for example, 

Forman et al., 2008), therefore statistical significance observed can be explained by the large 

sample size in Victoria deflating the p-values, indicating no practical difference between 

samples (Lin et al., 2013). 

 

In order to avoid biases associated with the larger Victorian sample and to eliminate group 

differences between the two Australian states, 505 responses from the Victorian dataset were 

selected to match the demographic variables of the Queensland sample. Matched case-control 

study designs have been widely used (Rose and van der Laan, 2009), and are especially popular 
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in model-based analyses (e.g., Rothman et al., 2008; Greenland, 2004). The benefit of case-

control matching is obvious: eliminating confounders in an efficient and valid way (Kupper et 

al., 1981). To match the cases from Victoria to the Queensland dataset, the case control 

matching function in SPSS Ver. 22 was used. Match tolerances were set at minimum values 

and a sample was drawn. Subsequent tests comparing Victorian and Queensland groups on the 

8 matching variables found no statistically significant differences between groups.  

 

5.4.2 Measures 

All questions in the survey required self-report answers. A total of 14 demographic questions 

were asked and the demographic profile of respondents can be found in Appendix 1. Factors 

extracted from the TPB were all assessed using 7-point Likert scales. The descriptive norms 

items were adopted from Rhodes and Courneya (2003), and the injunctive norms items were 

adapted from Perugini and Conner (2000). Both affective and instrumental attitudes scales were 

adapted from Norman and Conner (2006), and the behavioural intention scale items were 

adapted from Rundle-Thiele et al. (2013). The PBC scales were adapted from Rhodes and 

Courneya (2003). Rhodes and Courneya (2003) initially identified three items to measure self-

efficacy and three items to measure controllability, but in their later study (Rhodes and 

Courneya, 2010), they argued that self-efficacy partially overlaps with intentions, and “a self-

efficacy factor is not an accurate representation of item variability” (p. 88). Since we have 

included the intention items in the model, only the controllability scales were used in this study. 

Appendix 2 lists all items from the measurement and structural models. 

 

5.4.3 Data analysis 

Once the data was collected and cleaned, SPSS Ver. 22 was used to examine the demographic 

characteristics of respondents (carers) and their children. Descriptive statistics of all the TPB 
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factors, including descriptive norms, injunctive norms, perceived behavioural control, attitudes, 

behavioural intentions and behaviour were calculated and normality and kurtosis tests 

undertaken.  

 

In order to empirically examine the explanatory potential of the TPB in the context of walking 

to school, we adopted Covariance Based‑SEM (CB-SEM) using SPSS AMOS Ver. 22 to run 

confirmatory factor (test the measurement model) and subsequent path analysis including a 

mediating effect. CB-SEM has been widely used in marketing for similar empirical 

examinations.  For example, the applicability of theory has been examined in many contexts 

including product adaptation (Montazemi and Qahri-Saremi, 2015), customer orientation (Hair 

et al., 2014), and brand loyalty (Pappu and Quester, 2016). SEM approaches are particularly 

useful when examining mediating and moderating effects (Hair et al., 2005). More specifically, 

CB-SEM enables the researchers to compare the model fit indices of both fully and partially 

mediated models in order to indicate which model fits the data best (Astrachan et al., 2014; 

Memili et al., 2010). 

 

The path analysis model was estimated with the maximum likelihood procedure. Across all the 

measurements, attitudes [boring/exciting] had the highest missing data rate at 2.9%, which is 

inconsequential (Schafer, 1999). Missing data was replaced using the estimation value method 

(EM), since according to Enders and Bandalos (2001) EM produces the least bias arising from 

missing values. During the measurement model stage, one of the factor loadings for every factor 

was pre-set at 1.0. Every factor had at least 3 item indicators except walking behaviour, which 

had two items. Factors that were extracted from the TPB were also tested for internal 

consistency using Cronbach’s alpha coefficient. However, this coefficient has been heavily 

criticised because of its inability to assess unidimensionality (Martinez-Lopez et al., 2013), and 
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overestimation of reliability without considering the latent structure of the components (Raykov 

and Penev, 1999). Therefore, composite reliability (CR) and average variance extracted (AVE) 

were also used to assess construct reliability (see Hair et al., 2005).  

 

Model fit was assessed using a combination of several indices, including Chi-square, normed 

Chi-square (chi-square/df), goodness-of-fit index (GFI), adjusted goodness-of-fit (AGFI), 

comparative fit index (CFI), Standardised Root Mean-square Residual (SRMR), and most 

importantly, root mean square of approximation (RMSEA). Hu and Bentler (1999) list the 

thresholds for each as follows: if the Chi-square statistic is non-significant (greater than .05), 

chi-squre/df is between 1 and 2, CFI, GFI, and AGFI all exceed .95, SRMR is smaller than 0.06, 

and the RMSEA value is less than .06, the model can be considered to be a good fit.  

 

Demographic variables such as children’s age, family structure, and distance to school have 

been found to be associated with children walking to school behaviours (Timperio et al., 2004; 

Timperio et al., 2006; McMillan, 2007). In this study, in order to test whether demographic 

factors had moderating effects on the TPB model, multi-group SEM analysis was subsequently 

carried out using four dichotomised demographic variables: children’s age, number of children 

in one household, parents’ employment status, and the distance to school.  

 

5.5 Results 

More than 9 in 10 (90.7%) respondents had no more than 2 children. Most of the caregivers 

were parents (birth, adopted, step, foster), with mothers being the majority (98.6%). For nearly 

half (48%) of the respondents the distance from their home to school was less than 3km, and 

for over one third (35.3%) this distance was more than 5km. An approximate 89% of carers 
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were aged between 30 and 44 years. A large proportion of carers owned one or two vehicles 

(28.6% and 59.5% respectively) (see Appendix 1 for more details).  

 

Multivariate kurtosis was also used to conduct normality assessment of all items. The critical 

ratio of multivariate kurtosis is 124.35, which is significantly higher than the threshold of 3, 

recommended by Mardia (1970, 1974). Considering the large sample of this study (n = 1,042), 

the Bollen-Stine bootstrap adjusted p value was adopted to assess the model fit. Models for 

injunctive norms, instrumental attitudes, and affective norms passed the discriminant validity 

test and indicated good fit (see Table 15). However, item des2 in the factor of descriptive norms 

was removed from the measurement model since des2 had the lowest factor loading on the 

factor, and by removing it the overall model fit was substantially improved. The PBC showed 

slightly lower composite reliability (.689) than the recommended value of .70 (Hair et al., 2005), 

and an AVE of .384. We decided to still use the default model because PBC has been used 

previously in TPB estimation (see for example Armitage and Conner, 2001).  
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Table 15. Convergent and discriminant validity, and descriptive statistics  

Construct Estimate C.Ratio S.E. C.R. AVE Alpha Mean SD 

Descriptive Norm 0.728 0.448 .809 3.9 1.6 

des1 .797   

 

3.5 1.9 

des2*      

des3 .712 21.068 .044 3.9 2.0 

des4 .798 22.284 .043 4.3 1.8 

Injunctive Norm 0.841 0.588 .884 3.7 1.8 

in1 .902 38.974 .025 

 

3.8 2.0 

in2 .731 28.665 .029 3.8 2.1 

in3 .916   3.5 2.0 

Instrumental Attitude 0.858 0.664 .957 5.6 1.8 

att6 .926 54.159 .018 

 

5.7 1.9 

att7 .971 63.750 .016 5.6 1.9 

att8 .924   5.5 1.9 

Affective Attitude 0.851 0.646 .948 5.1 1.6 

att3 .856 47.748 .018 

 

5.0 1.7 

att4 .952 72.799 .013 5.2 1.7 

att5 .970   5.2 1.8 

PBC 0.689 0.384 .824 5.11 2.0 

ctrl1 .767 21.884 .047 

 

5.2 2.3 

ctrl2 .906 22.033 .054 5.3 2.2 

ctrl3 .692   4.7 2.5 

Intention N/A N/A .989 2.1 1.8 

int1 .975   

 

2.2 1.9 

int2 .989 116.530 .008 2.1 1.8 

int3 .987 114.025 .009 2.1 1.8 

Behaviour N/A N/A N/A 0.8 1.6 

to .923   

 

0.8 1.6 

from .950 28.707 .036 0.8 1.6 

*Item removed 
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Before the path analysis, correlations among the TPB variables were tested and are shown in 

Table 16. All correlations were significant except instrumental attitude - PBC, and affective 

attitude - PBC. 

Table 16. Correlations table 

Construct Descriptive Norm Injunctive Norm Instrumental Attitude Affective Attitude PBC 

Descriptive Norm      

Injunctive Norm .311***     

Instrumental Attitude .062** .221***    

Affective Norm .113*** .224*** .823***   

PBC .132** .162*** .024 .032  

Note: ** p<.05 

*** p<.001 

 

The initial theoretical model was estimated. The overall fit for the initial TPB model was poor. 

(Chi-square p = .000, chi-square/df = 3.436, GFI = .952, AGFI = .934, CFI = .982, SRMR = 

RMSEA = .0588, PCLOSE = .716). Only the GFI, CFI, and SRMR value met the criteria of 

good fit.  

 

Using the post hoc modification method recommended by Byrne (2016), modification indices 

indicated that adding a direct path from injunctive norm to behaviour would significantly 

improve the model fit. Therefore, the model was re-estimated with a direct path from injunctive 

norm to behaviour included, and the adjusted model provided a good fit to the data based on 

the fit statistics (Chi-square/df = 2.455, GFI = .966, AGFI = .952, CFI = .989, SRMR = .0325, 

RMSEA = .037, PCLOSE = 1.000). The model comparison showed a significant improvement 

from the default model (Δdf = 1, CMIN = 152.494, p = .000). The newly estimated model also 
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had a lower AIC (489.225), compared with the default model (AIC = 639.719) indicating 

improved model fit. In the final model, there were significant pathways between intention and 

descriptive norms (beta = .119, p<.001), injunctive norms (beta = .406, p<.001), and PBC (beta 

= .089, p = .003). There were significant pathways between behaviour and PBC (beta = .119, 

p<.001), and intention (beta = .223, p<.001). The newly added pathway between behaviour and 

injunctive norm was significant (beta = .418, p<.001). The pathways between intention and 

instrumental and affective attitude were not significant (instrumental attitude: beta = .032, p 

= .583; affective attitude: beta = .069, p = .243). Overall, the TPB accounted for 27% of the 

variance in intention and 35.7% in walking to and from school behaviour. See Figure 7 for more 

details.  

Figure 7. Final TPB model 
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Results of the analyses gave partial support for the potential of TPB in explaining walking to 

and from school behaviours. Five of the seven hypotheses were supported by the data, namely 

H1, H2, H5, H6, and H7. However, the data did not support the associations hypothesised in 

H3 and H4 between attitudes (affective and instrumental) and behavioural intentions.    

 

The model was then tested using multi-group analysis to examine the moderating effects of four 

demographic variables (children’s age, number of children, parents’ employment status, and 

distance to school) on walking to school behaviour. All four multi-group comparison models 

exhibited a good fit (see Table 17), and only distance to school (a non-modifiable factor) 

showed a significant moderating effect with a p-value of 0.000. There was no significant effect 

observed for the other three demographic variables. 

 

Table 17. Multi-group analysis results 

Variables Groups n % 

Model Fit Summary 

Multi-group 

Comparison 

Chi-

square/df 

AGFI CFI SRMR RMSEA DF CMIN 

P-

value 

Children’s age 

Younger than 

7yo 

478 46.0 

1.869 0.930 0.987 0.039 0.029 8 9.696 0.287 

7yo and older 563 54.0 

No. of 

Children 

One child 565 54.2 

1.829 0.932 0.987 0.033 0.028 8 5.855 0.664 2 children or 

more 
477 45.8 

Parents’ 

employment 

Employed 676 64.9 

1.775 0.933 0.988 0.038 0.027 8 7.937 0.440 

Unemployed 366 35.1 

Distance to 

school 

Less than 3km 488 46.8 

2.173 0.920 0.981 0.089 0.034 8 129.345 0.000 

3km and more 554 53.2 
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The total effects (beta) of each variable of the TPB model on intention and behaviour of two 

groups (Less than 3km and 3km and more) are shown in Table 18. Injunctive norms have a 

much larger effect on the behaviour among the participants living less than 3km from school 

(beta=0.542) compared to participants living 3km and more (beta=0.148), whereas living 3km 

and more had a much stronger intention-behaviour relationship (beta=0.469) than a living 

distance of less than 3km (beta=0.038). Overall, the TPB accounted for 33.9% of the variance 

in behaviour among parents living within 3km, and 22.5% among parents living 3km and more 

away from the school. 

 

Table 18. Comparison of total effects of TPB  

Determinants 

Less than 3km 3km and more 

Intentions Behaviour Intentions Behaviour 

Descriptive Norms  .131 .005 .123 .058 

Injunctive Norms .315 .542 .295 .148 

Instrumental 

Attitudes  

-.013 .000 -.009 -.004 

Affective Attitudes  .113 .004 .106 .050 

PBC .044 .139 .052 .050 

Intentions  .000 .038 .000 .469 

 

5.6 Discussion 

The purpose of this study was twofold: first, to empirically investigate the explanatory potential 

of social marketing’s most commonly reported theory - TPB to explain walking to and from 

school behaviours among children aged 5 to 12; second, to identify which TPB variables 

explain carers’ decisions for their child to walk to school. This research addresses Truong’s 
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(2014) call for theory to be tested and verified in social marketing interventions applying the 

most commonly used theory to walking to and from school behaviour.  

 

In the present study, the TPB explained 35.7% of the variance in walking to and from school 

behaviours of Australian children aged 5-12 years. This result is consistent with that of earlier 

studies (e.g. Rhodes and Courneya, 2003), that examined the role of the TPB in understanding 

physical activity behaviours among adults, and our result is higher than the average variance 

explained (27%) indicated in the meta-analysis of the TPB by Armitage and Conner (2001). 

This outcome supports the relevance of the TPB to planned behaviours such as walking to and 

from school, and the explanatory potential of TPB in regards to the execution of behaviours.   

In the current study intentions explained 22.3% of the variance in actual behaviours.   

 

In terms of individual constructs in the TPB, higher injunctive norms, descriptive norms and 

PBC were all associated with higher levels of walking behaviour through behavioural intention. 

PBC and injunctive norms also had a direct positive association with reported child’s walking 

behaviour. Injunctive norms had a strong positive and direct impact on walking behaviour and 

were the most powerful explanatory construct in the model. This result was somewhat different 

to the finding reported in Rhodes and Courneya (2003) where attitudes and PBC were the 

strongest predictors for adults’ intentions to exercise and exercise behaviour. 

 

In this study, intentions had an effect on actual behaviours (beta = .223). It is important to note 

that with 22.3% of variance explained by intentions that other factors explain behaviour. 

Although behavioural intentions have been previously found to explain behaviours (Smith and 

Paladino, 2010), most of the tests which investigate the intention-behaviour relationship 

preclude causal inferences, according to a meta-analysis by Webb and Sheeran (2006). In their 
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review, a total of 47 tests showed that a medium-to-large change in intention only facilitated a 

small-to-medium change in behaviour with situational factors impacting the intention-

behaviour relationship. Taken together, examination of theories that take the broader social and 

built environment surrounding the individual may assist to extend explanatory potential (see 

Brennan et al. (2014) for a discussion on broader socio-ecological models which permit social 

marketers to extend focus beyond individuals targeted for change).   

 

Attitudes (affective or instrumental) were not associated with walking intention or walking 

behaviour in both the default and adjusted models (all p values greater than .05). In contrast to 

previous studies (e.g. Rhodes and Courneya, 2003) which showed attitudes to be the strongest 

predictors, this result was surprising. Theoretically, attitudes would be expected to influence 

carer intentions for their child to walk to school, which in turn would influence walking to 

school behaviours. Practically, examination of the data indicates that while the health benefits 

of walking to and from school were widely understood. Consideration of other attitudinal 

factors such as perceived risk (fear of child abductions and traffic safety concerns) may have 

yielded a different outcome and this is recommended in future research (see for example Lu et 

al. (2014) for a systematic review of perceived risks of active school travel among children).   

 

In contrast to previous studies (Timperio et al., 2004; Timperio et al., 2006; McMillan, 2007), 

our results showed that children’s age, number of children, and parents’ employment status did 

not impact walking to school behaviour, and had little effect on the TPB model. On the other 

hand, distance to school offered a strong moderating effect on the TPB model and is also 

contributing to carers’ decision to let their children walk to school, which is aligned with 

previous studies (Timperio et al., 2004; Ewing et al., 2004) and suggests that the built and social 
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environment are yielding influence in addition to situational factors as observed by Webb and 

Sheeran (2006). 

 

5.7 Practice implications 

The results of this study indicate that social marketing practitioners should consider using 

theory to guide intervention design and planning (NSMC, 2011), particularly when there is 

empirical evidence that theoretical constructs can help explain behaviours that social marketers 

are seeking to change.  The current study clearly indicates that a change in social norms will 

alter intentions which in turn will impact walking to and from school behaviour in the 

immediate term.  In the formative research or intervention implementation stage, adopting 

theory, especially those which have been pre-validated, can bring added value to the 

intervention (Lombardo and Leger, 2007). This study provided empirical evidence that the TPB 

is partly capable of explaining walking behaviour among primary school-age children. The 

insights gained could be used to inform the design of social marketing interventions for future 

walk to school campaigns targeting carers of primary school aged children. Insights can also be 

used by public policy decision makers given that distance from school impacted walking to and 

from school behaviour. Given rising obesity prevalence, creation of school enrolment zones for 

primary schools would create conditions that increase walking to and from school.  Specifically, 

policy could be set only permitting children living within 3km of the school to be enrolled, a 

move that would double walking to and from school rates.   

 

The results suggest that a focus on injunctive norms in campaign development may offer the 

most effective means of increasing the incidence of walking to and from school for a campaign 

directly targeting carers. As indicated by its Beta weighting, a shift in injunctive norms offers 

the greatest potential to increase walking to and from school behaviour. Therefore, instead of 
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trying to convince caregivers that walking to school is beneficial (e.g. increasing instrumental 

attitudes) for their children, a more effective approach would consist of influencing social 

norms in the desired direction, by changing how significant others (e.g. family members and 

friends) think about children walking to school. For example, choosing the appropriate 

reference groups to demonstrate the merit of walking behaviour in communications with the 

audience, or promoting the intervention through a community-based approach both offer 

potential to increase walking to and from school (Burchell et al., 2013; Lynes et al., 2014). 

 

5.8 Limitations and future research 

The main limitation of the current study was the use of caregiver self-report methods to measure 

walking to and from school behaviours. Although self-report is the most widely used 

measurement method of physical activity behaviours (Sallis and Saelens, 2000), reliance on this 

method alone poses some risks for data quality, including over-reporting due to social 

desirability bias, and inaccuracy due to selective memory bias (Warnecke et al., 1997). In future 

research, objective measurements of actual walking behaviour, such as observations, 

accelerometry, and GPS technology, should be concurrently adopted to verify whether self-

report measures are aligned to objective walking to and from school measures (e.g., Hunter et 

al., 2015; Lien et al., 2010; Bungum et al., 2014).  

 

Secondly, although this study confirmed that the TPB, and most notably injunctive social norms, 

can explain walking to and from school behaviours, this study did not test the predictive 

capability of the TPB on the behaviours nor did it extend focus beyond individuals targeted for 

change. It is acknowledged that in addition to intrinsic factors, other extrinsic factors are 

associated with walking behaviours. For example, a study by Sirard and Slater (2008) found 

that the perceived and objective physical environment, such as neighbourhood walkability and 
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street aesthetics, are correlated with walking to school behaviour. Given the wider influence 

that social and built environments may exert on individuals targeted for change broader 

theoretical perspectives are recommended for future research given that policy reinforcement 

(e.g. Vanwolleghem et al., 2014) and infrastructure improvement (e.g. McDonald et al., 2013) 

may also assist to enact change. Future studies that aim to comprehensively explain walking to 

school behaviours should consider including a range of variables, such as demographic, 

cognitive and environmental, for which a degree of empirical evidence is available. Factors 

such as weather, traffic and the built environment all play an important role in children’s active 

travel to school (Lu et al., 2014; Sirard and Slater, 2008), yet they were not measured in this 

study. Therefore, broader theoretical models such as the Social Ecological Model (Robertson-

Wilson et al., 2008) should be used in future studies to include a wider range of factors 

influencing individual choices. In addition, the predictive power of variables should be tested 

in longitudinal studies with data collected at multiple time points. 

 

Thirdly, it is also noteworthy that the explanatory potential of each TPB factor is 

incommensurate with other studies. There are several theoretical frameworks that emphasise 

the importance of reference groups and social pressure in behavioural modification, such as 

social ecology theory (Stokol, 1992) and social cognitive theory (Bandura, 1986), and alternate 

theoretical explanations should also be tested in the walking to school context to see whether 

alternate theoretical frameworks offer higher explanatory potential for explaining walking to 

and from school behaviour. 

 

Fourth, this study only collected data from two states of Australia using convenience sampling, 

which may potentially result in an incomplete picture. Future research should use an Australia-

wide sample to ensure representativeness of the population to overcome this limitation. 
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Finally, the design of this study only partially covered the measurement of perceived 

behavioural control (PBC), since Rhodes and Courneya (2003) identified that the PBC has two 

components: self-efficacy and controllability. The current study was limited to measurement of 

controllability which may explain validity issues. Two-factor measurement of perceived 

behavioural control capturing both controllability and self-efficacy should be explored in future 

research.  
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5.11 Appendices  

5.11.1 Appendix 1: The demographic statistics of respondents in Queensland and Victoria 

Variable Total = 1,042 QLD = 537 VIC = 505 

VIC = 2,368 (Before Case-

matching) 

Age Frequency Valid % n= 536 Valid % n = 505 Valid % n = 2,354 Valid % 

Less than 5 years old 6 .6 3 0.6 3 .6 13 .6 

5 years old 111 10.7 72 13.4 39 7.7 192 8.2 

6 years old 213 20.5 105 19.6 108 21.4 380 16.1 

7 years old 148 14.2 70 13.1 78 15.4 366 15.5 

8 years old 150 14.4 71 13.2 79 15.6 298 12.7 

9 years old 128 12.3 60 11.2 68 13.5 290 12.3 

10 years old 101 9.7 55 10.3 46 9.1 281 11.9 

11 years old 96 9.2 54 10.1 42 8.3 290 12.3 

12 years old 82 7.9 41 7.6 41 8.1 221 9.4 

More than 12 years 

old 

6 .6 5 0.9 1 .2 23 1.0 

No. of Children Frequency Valid % n = 537 Valid % n = 505 Valid % n = 2,368 Valid % 

1 565 54.2 284 52.9 281 55.6 1431 60.4 

2 380 36.5 197 36.7 183 36.2 784 33.1 

3 84 8.1 50 9.3 34 6.7 130 5.5 

4 9 .9 4 0.7 5 1.0 16 .7 

5 4 .4 2 0.4 2 .4 4 .2 

6 0 0 0 0 0 0 2 .1 

7 or more 0 0 0 0 0 0 1 .0 

Child Gender Frequency Valid % n = 531 Valid % n = 496 Valid % n = 2,368 Valid % 

Female 482 46.9 257 48.4 225 45.4 1139 49.1 

Male 545 53.1 274 51.6 271 54.6 1183 50.9 

Relationship to the 

child 

Frequency Valid % n = 533 Valid % n = 505 Valid % n = 2,319 Valid % 

Mother (birth, 

adopted, step, foster) 

1023 98.6 525 98.5 498 98.6 1898 81.8 
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Father (birth, 

adopted, step, foster) 

8 .8 4 0.8 4 .8 352 15.2 

Legal guardian 6 .6 3 0.6 3 .6 13 .6 

Grandmother 0 0 0 0 0 0 21 .9 

Grandfather 0 0 0 0 0 0 12 .5 

Uncle 0 0 0 0 0 0 8 .3 

Aunt 1 .1 1 0.2 0 0 15 .6 

Distance from home 

to school 

Frequency Valid % n = 537 Valid % n = 505 Valid % n = 2,368 Valid % 

Less than 1km 140 13.4 71 13.2 69 13.7 538 22.7 

1km - less than 2km 204 19.6 104 19.4 100 19.8 581 24.5 

2km - less than 3km 144 13.8 75 14 69 13.7 364 15.4 

3km - less than 4km 97 9.3 50 9.3 47 9.3 191 8.1 

4km - less than 5km 89 8.5 47 8.8 42 8.3 172 7.3 

5km or more 368 35.3 190 35.4 178 35.2 522 22.0 

Carer’s Gender Frequency Valid % n = 537 Valid % n = 505 Valid % n = 2,368 Valid % 

Female 1033 99.1 532 99.1 501 99.2 1886 82.4 

Male 9 .9 5 0.9 4 .8 404 17.6 

Carer’s Age Frequency Valid % n = 535 Valid % n = 505 Valid % n = 2,296 Valid % 

Less than 20 years 0 0 0 0 0 0 6 .3 

20 to 24 years 0 0 0 0 0 0 10 .4 

25 to 29 years 45 4.3 27 5 18 3.6 82 3.6 

30 to 34 years 166 16.0 84 15.7 82 16.2 282 12.3 

35 to 39 years 438 42.1 222 41.5 216 42.8 623 27.1 

40 to 44 years 321 30.9 165 30.8 156 30.9 749 32.6 

45 to 49 years 67 6.4 35 6.5 32 6.3 384 16.7 

50 to 54 years 2 .2 1 0.2 1 .2 95 4.1 

55 to 59 years 0 0 0 0 0 0 31 1.4 

60 to 64 years 1 .1 1 0.2 0 0 19 .8 

65 to 69 years 0 0 0 0 0 0 9 .4 

70 years and over 0 0 0 0 0 0 6 .3 

No. of Vehicles Frequency Valid % n = 531 Valid % n = 505 Valid % n = 2,263 Valid % 
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No motor vehicles 9 .9 8 1.5 1 .2 41 1.8 

One motor vehicle 296 28.6 145 27.3 151 29.9 749 33.1 

Two motor vehicles 616 59.5 314 59.1 302 59.8 1286 56.8 

Three motor 

vehicles 

90 8.7 54 10.2 36 7.1 144 6.4 

Four or more motor 

vehicles 

25 2.4 10 1.9 15 3.0 43 1.9 

Carer’s Education Frequency Valid % n = 531 Valid % n = 500 Valid % n = 2,283 Valid % 

Postgraduate degree 

level 

179 17.4 98 18.5 81 16.2 386 16.9 

Graduate Diploma 

and Graduate 

Certificate Level 

87 8.4 29 5.5 58 11.6 237 10.4 

Bachelor Degree 

Level 

298 28.9 155 29.2 143 28.6 599 26.2 

Advanced Diploma 

and Diploma Level 

143 13.9 68 12.8 75 15.0 315 13.8 

Certificate Level 197 19.1 105 19.8 92 18.4 447 19.6 

School Education 

Level 

127 12.3 76 14.3 51 10.2 298 13.1 

Carer’s Employment Frequency Valid % n = 514 Valid % n = 505 Valid % n = 2,199 Valid % 

Employed 676 64.9 360 70 316 66.4 1440 65.5 

Retired 0 0 0 0 0 0 33 1.5 

Unemployed 13 1.2 8 1.6 5 1.1 60 2.7 

Engaged in home 

duties 

259 24.9 118 23 141 29.6 592 26.9 

Student 42 4.0 28 5.4 14 2.9 74 3.4 

Income Per Week Frequency Valid % n = 536 Valid % n = 505 Valid % n = 2,240 Valid % 

$2,000 or more  334 32.4 201 38.2 133 26.3 584 26.1 

$1,500 - $1,999  246 23.9 115 21.9 131 25.9 502 22.4 

$1,250 - $1,499  159 15.4 65 12.4 94 18.6 300 13.4 

$1,000 - $1,249  95 9.2 40 7.6 55 10.9 251 11.2 

$800 - $999 63 6.1 39 7.4 24 4.8 163 7.3 
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$600 - $799 68 6.6 34 6.5 34 6.7 173 7.7 

$400 - $599  40 3.9 19 3.6 21 4.2 119 5.3 

$300 - $399  12 1.2 5 1 7 1.4 42 1.9 

$200 - $299  4 .4 1 0.2 3 .6 34 1.5 

$1 - $199 3 .3 2 0.4 1 .2 11 .5 

Nil income 3 .3 2 0.4 1 .2 42 1.9 

Negative income 4 .4 3 0.6 1 .2 19 .8 

Indigenous Frequency Valid % n = 533 Valid % n = 505 Valid % n = 2,269 Valid % 

Non-indigenous 1008 97.9 520 97.6 488 98.2 2240 98.7 

Aboriginal 17 1.7 12 2.3 5 1.0 22 1.0 

Torres Strait 

Islander 

2 .2 1 0.2 1 .2 3 .1 

Both Aboriginal and 

Torres Strait 

Islander origin 

3 .3 0 0 3 .6 4 .2 

Disability Frequency Valid % n = 527 Valid % n = 500 Valid % n = 2,245 Valid % 

Yes 31 3.0 15 2.8 16 3.2 109 4.9 

No 996 97.0 512 97.2 484 96.8 2136 95.1 

Smoking Status Frequency Valid % n = 533 Valid % n = 503 Valid % n = 2,278 Valid % 

Daily 121 11.6 58 10.9 63 12.5 306 13.4 

Weekly 15 1.4 8 1.5 7 1.4 48 2.1 

Monthly 9 .9 6 1.1 3 .6 16 .7 

Not at all 891 85.5 461 86.5 430 85.5 1908 83.8 

Alcohol Status* Frequency Valid % n = 533 Valid % n = 505 Valid % n = 2,296 Valid % 

Never 212 20.4 96 18 116 23.0 459 20.0 

Monthly or less 364 35.1 185 34.7 179 35.4 815 35.5 

2-4 times a month 228 22.0 121 22.7 107 21.2 477 20.8 

2-3 times a week 179 17.2 105 19.7 74 14.7 382 16.6 

4 or more times a 

week 

55 5.3 26 4.9 29 5.7 163 7.1 

** p = 0.05 
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5.11.2 Appendix 2: The measurement of all items 

Construct/Items Item 7 Point Scale Anchors 

Descriptive Norm 

des1 Many of my friends' children walk to/from school 

Strongly Disagree – Strongly 

Agree 

des2 Many of my family members' children walk to/from school 

Strongly Disagree – Strongly 

Agree 

des3 Many of the children in the neighbourhood walk to/from school 

Strongly Disagree  – Strongly 

Agree 

des4 Many children at the child's school walk to/from school 

Strongly Disagree  – Strongly 

Agree 

Injunctive Norm 

in1 

People who are important to me think the child should/should 

not walk to/from school. 

Should not - Should 

in2 

People who are important to me would disapprove/approve of 

the child walking to/from school. 

Disapprove - Approve 

in3 

People who are important to me want the child to walk to/from 

school. 

Strongly Disagree – Strongly 

Agree 

Instrumental Attitude 

att6 Walking to/from school is: Harmful - Beneficial 

att7 Walking to/from school is: Bad - Good 

att8 Walking to/from school is: Worthless - Valuable 

Affective Norm 

att3 Walking to/from school is: Boring - Exciting 

att4 Walking to/from school is: Unpleasant - Pleasant 

att5 Walking to/from school is: Unenjoyable - Enjoyable 

PBC 

ctrl1 

Whether or not the child walks to/from school in the next week 

is entirely up to me. 

Strongly Disagree – Strongly 

Agree 

ctrl2 

How much personal control do you feel you have over the child 

walking to/from school in the next week? 

Very little control - Complete 

control 
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ctrl3 

How much do you feel that the child walking to/from school 

next week is beyond your control? 

Very much - Not at all 

Intention 

int1 

I intend to increase the number of times the child walks to/from 

school during the next week. 

Extremely unlikely - Extremely 

likely 

int2 

I will increase the number of times the child walks to/from 

school during the next week. 

Extremely unlikely - Extremely 

likely 

int3 

I plan to increase the number of times the child walks to/from 

school during the next week. 

Extremely unlikely - Extremely 

likely 

Behaviour 

to 

During the past week, how many times did the child walk to 

school? 

None - 5 

from 

During the past week, how many times did the child walk home 

from school? 

None - 5 
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6.1 Abstract 

Purpose - Evidence indicates that active school travel including walking can effectively lower 

levels of obesity among school-age children. Yet Queensland has been identified as one of the 

most inactive states in Australia where only 5% of Years 1 and 5 children engaged in active 

school travel on a daily basis. This paper aims to explain walking to school behaviour among 

Queensland children by investigating the explanatory potential of the Ecological and Cognitive 

Active Commuting (ECAC) model. 

 

Design/methodology/approach - An online survey of 537 carers in Queensland, Australia was 

conducted to collect data about demographics and the variables in the ECAC model. Structural 

equation modelling was used to analyse the ECAC model and the pathways between variables.  

 

Findings - The results indicate that the ECAC model explained 53.4% of the variance in 

walking to school. Social norms are the dominating factor in the model. Distance to school 

affects how the ECAC model works by moderating the associations among walking to school 

behaviours, perceived risks, and social norms. 

 

Practical implications - Changing carers’ social norms and lowering the perceived risks they 

associate with walking to school should increase the incidence of walking to school in 

Queensland. 

 

Originality/value – Although the ECAC model was proposed as a comprehensive framework 

to explain walking to school behaviour, to date, it has not been tested empirically. Informed by 

a modified ECAC framework this study aims to empirically explore the factors that may be 

preventing or facilitating Queensland children from walking to school. 
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6.2 Background 

Walking to school, as a unique but significant source of physical activity for children, has 

decreased over the past 30 years globally and in Australia (Mammen et al., 2014; Crawford 

and Garrard, 2013), despite known psychological, physical, and environmental merits 

associated with walking to school (Dollman and Lewis, 2007; Reilly and Kelly, 2011; Moodie 

et al., 2011). Queensland has been identified as one of the most inactive states in Australia. 

Queensland Health (2016) indicated that only 5% of Years 1 and 5 children engaged in different 

forms of active school travel (AST) such as walking or cycling to school on a daily basis. 

Approximately half of all primary school aged children (47%) in Queensland travel from/to 

school only by car (Queensland Health, 2012). This low level of AST and physical activity 

contributes to high levels of obesity in Queensland (Australian Department of Health, 2016). 

According to the Australian Department of Health (2016) and Queensland Health (2016), 59% 

of Queensland children are not active for at least one hour per day, and 40% of Queensland 

children did not participate in sport in the previous week. Queensland Health (2016) 

recommends children to be physically active for at least three hours each day. Therefore, 

programs such as Active School Travel, Brisbane City Council, and Healthy Active School 

Travel, Queensland Department of Transport and Main Roads, have been initiated to increase 

physical activity levels and promote AST among Queensland primary schools. 

 

There are many studies investigating the factors contributing to the decline in walking to school, 

such as increasing usage of car transportation, change of social norms (Newman and 

Kenworthy, 1999), and parental concerns about road safety issues (Carver et al., 2013; Panter 

et al., 2008). A systematic literature review conducted by Lu et al. (2014) indicated that most 

of the studies consider the physical environment as the main barrier to children’s AST (for 

example, distance to school (Emond and Handy, 2012), and road safety (Bringolf-Isler et al., 
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2008), followed by social barriers such as neighbourhood danger and potential crime (see for 

examples, Lee et al., 2013; Silva et al., 2011), and personal barriers such as time constraints 

and children’s preference (see Salmon et al., 2007 for examples).  

 

Theory use in physical activity area is common. The meta-analysis conducted by Plotnikoff et 

al. (2013) found that in the physical activity area, the most widely used theories were the theory 

of planned behaviour, social cognitive theory, social determination theory, the health 

promotion model, and the transtheoretical model. In terms of the explanatory potential, self-

determination theory explained the greatest amount of variance in physical activity (averaging 

37%) while social cognitive theory explained the least (R2 of 24%) (Plotnikoff et al., 2013). 

However, it is important to note theory use remains limited in AST interventions (Chillon et 

al., 2011). Theories “allow us to identify critical beliefs underlying a person’s intention to 

perform (or not perform) any given behaviour” (Fishbein and Cappella, 2006, p. 14), and 

therefore may lead to more persuasive communications and more effective intervention design. 

 

Lu et al. (2014) identified that 14 out of 16 studies in their review of factors preventing active 

school travel used social ecological theory. Similarly, Sirard and Slater (2008) found that 

theories focusing on the built environment such as social ecological theory (Owen et al., 2000) 

were the most widely adopted. However, social ecological theory has been criticised for its 

lack of “sufficient specificity regarding characteristics at each level” (Lu et al., 2014, p. 17), 

which might lead to the neglect of important personal constructs such as attitudes and intentions, 

and “neglecting these constructs may result in an incomplete picture and consequently biased 

results” (p. 17).  
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Proposed by Sirard and Slater (2008), the Ecological and Cognitive Active Commuting (ECAC) 

model combines the elements of the social ecological framework, social cognitive theory, and 

McMillan’s framework (2007). The ECAC framework aims to overcome all the shortcomings 

of previous frameworks and serves as “an initial attempt to help researchers organize future 

studies” (p. 378). In this framework, three levels are proposed: policy, neighbourhood, and 

individual. At the policy level, regulations and policies from school or government could 

facilitate infrastructure projects to directly influence two factors at the neighbourhood level: 

the objective physical/built environment and objective social context. There are three 

constructs at the individual level: perceived physical environment, perceived social context, 

and psychosocial mediators. 

 

This paper aims to explain walking to school behaviour among Queensland children by 

investigating the explanatory potential of the Ecological and Cognitive Active Commuting 

(ECAC) model. While frameworks and factors that prevent or facilitate AST are evident in the 

literature (for example, Lu et al., 2014; Sirard and Slater, 2008; Salmon et al., 2007), there is 

little research that focuses specifically on walking to school behaviour (see review Chillon et 

al., 2011). Lu et al. (2014) found that most of the AST studies generalised both walking and 

biking behaviours into AST but the factors associated with biking are likely to differ from those 

of walking (see for example, Trapp et al., 2011; Ducheyne et al., 2012). This study responds 

to this gap in the literature by focussing on walking to school behaviour instead of generalising 

AST as a single behaviour. The Lu et al. (2014) review argued that the variety and “level of 

theory utilization among the reviewed studies was low” (p. 16) in recent AST studies. They 

also emphasised that even in the studies that adopted theories, theories were used superficially.  
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To date, the ECAC model has not been tested empirically. Informed by the modified ECAC 

framework this study aims to empirically explore the factors that may be preventing or 

facilitating Queensland children from walking to school. This study serves as the formative 

research stage of a larger program that aims to develop, implement, and evaluate a social 

marketing intervention to promote walking to school among primary school aged children in 

Queensland, Australia. 

 

According to Sirard and Slater (2008), objective physical environment refers to the built 

environment on the way to school and includes factors such as traffic, street/intersection 

density, and neighbourhood walkability. Many studies have been conducted to define and test 

this variable such as Kerr et al. (2006), John-Akinola and Gabhainn (2015), and Frank et al., 

(2004). Objective social context refers to the social environment of the neighbourhood, 

encompassing area-level social-economic status and population density. Perceived physical 

environment and perceived social context, which are influenced by objective physical 

environment and objective social context respectively (for example, Kerr et al., 2006; 

McMillan, 2007; DiGuiseppi et al., 1998), refer to how parents/individuals perceive the 

respective objective factors. Therefore, we propose the following two hypotheses: 

 

H1: Objective physical environment is significantly associated with carers’ perceived physical 

environment. 

 

H2: Objective social context is positively associated with carers’ perceived social context. 

 

Perceived physical environmental and perceived social context have been found to be highly 

associated with AST in many cross-sectional studies. For example, Panter et al. (2010) found 
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that environmental perceptions and social support have a strong predicting effect on active 

commuting behaviours in school children. Kerr et al. (2005), Ducheyne et al. (2012), and 

Rodriguez and Vogt (2009) have found similar relationship in their respective studies. A third 

factor at the individual level is psychosocial mediators, which refer to the perceptions, attitudes, 

and beliefs about AST. Sirard and Slater (2008) posit that the relationship between the 

perceived physical environment, perceived social context, and psychosocial mediators are 

reciprocal, and all three have direct impacts on AST behaviours.  Attitudes towards AST have 

been found to be strongly associated with the actual AST behaviours (for example, Panter et 

al., 2010; Merom et al., 2005; Merom et al., 2006). Therefore, we propose the following two 

hypotheses: 

 

H3: Carers’ perceived physical environment is significantly associated with their children’s 

walking to school behaviour through the mediator of their attitudes towards walking to school. 

 

H4: Carers’ perceived social context is positively associated with their children’s walking to 

school behaviour through the mediator of their attitudes towards walking to school. 

 

Moreover, as a significant factor in walking to school behaviour, distance from home to school 

has been verified as a key variable preventing walking to school (Hume et al., 2009). A study 

by Yeung et al. (2008) found that in Queensland commuting distance is the only significant 

factor associated with active transport. Similar results were found in many other studies, for 

example in Pooley et al. (2010) and Shultz et al. (2011). Given that distance from home to 

school impacts the incidence of walking to and from school, distance to school is proposed as 

a grouping variable. Therefore, we propose the following final hypothesis: 
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H5: Distance to school will significantly impact the associations between constructs in the 

proposed framework 

 

Sirard and Slater (2008) also list some factors that they consider to be “less important or are as 

yet unidentified” (p. 378), such as children’s influence and resources. It is noteworthy that 

factors such as child’s influence will not be tested in this study, because Carver et al. (2010) 

argued that carers are the main decision-makers on their children’s means of transport to school, 

and in the study by Lu et al. (2015), they found that parents’ self-efficacy (beta=0.63) is much 

more influential than children’s self-efficacy (beta=0.16). According to Sirard and Slater 

(2008), “the [ECAC] framework will need to undergo revisions (e.g., add or delete constructs, 

or even alter pathways/relationships between the constructs).” (p. 378). A detailed proposed 

ECAC model can be found in Figure 8. 

 

Figure 8. Proposed ECAC model and hypotheses 

 

 

 

 

 

 

 

 

 

 

6.3 Methods 

6.3.1 Participants and procedure 

An online survey was conducted to collect data from Queensland carers who have school-age 

children between 5-12 years old. The survey was disseminated through university owned lists 

and social media platforms (Facebook and Twitter). A total of 537 responses were collected 
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during November 2014. The majority of the AST studies have been conducted in urban settings 

(see reviews Lu et al., 2014; Chillon et al., 2011). Queensland comprises of regions that differ 

from one another in several aspects, including the availability of infrastructure and distance to 

local schools. In order to extend previous research beyond urban environments, this study 

included respondents from both urban and rural areas to test the explanatory potential of the 

proposed ECAC model and understand what factors are facilitating and preventing walking to 

school across the entire state of Queensland. Fourteen demographic questions such as 

children’s age, distance to school, household income and carer’s educational background were 

measured (See the Appendix for more details). Additionally, everyday transport to school was 

captured using self-report measures including means of transport and frequency of walking to 

and from school behaviour. Variables in the ECAC model, including physical environment 

(objective/perceived), social context (objective/perceived), and psychological beliefs were also 

included in the online survey.  

 

6.3.2 Instruments 

Objective physical environment utilised the Walk Score (Website: www.walkscore.com). 

Walk Score measures the walkability of any address and yields a quantified number between 

0 and 100. For each address, Walk Score analyses the distance to amenities combining 

measurements of pedestrian friendliness by analysing population density and road metrics such 

as block length and intersection density. Walk Score was extracted from the official Walk Score 

website using the name of the suburb of the school that each child attended as reported by the 

respondents in the survey. Walk Score has been widely used in public health research to 

measure physical environment (see for examples Smith et al., 2008; Hirsch et al., 2013). 
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Objective social context was measured with the Socio-Economic Index for Areas (SEIFA), 

developed by the Australian Bureau of Statistics (ABS, 2016). SEIFA is an index that consists 

of various attributes such as education, occupation, employment, income, families, and housing. 

SEIFA has been widely used in research to rank socio-economic status of Australian postal 

areas in many health-related studies, such as Campbell et al. (2006), Amir and Donath (2008), 

and Korda et al. (2007). In this study, we used the Index of Relative Socio-Economic 

Advantage and Disadvantage (IRSAD) from SEIFA for postcode of respondents’ homes. 

 

Perceived physical environment was operationalised as perceived risks using five items 

sourced from Napier et al. (2011), which captured carers’ perceptions about the road safety, 

crime, difficulty of walking, and traffic along the route from/to school. Each of the items was 

measured anchored on a 7-point Likert scale from “strongly disagree” to “strongly agree”. The 

reliability analysis on these five items resulted in a Cronbach’s alpha of 0.84, which exceeds 

the recommended thresholds (Peterson, 1994). 

 

Perceived social context constructs were measured with seven items adapted from Rhodes and 

Courneya (2003) and Perugini and Conner (2000), covering both descriptive and injunctive 

norms. These items were used to measure how carers perceive social norms about walking to 

school behaviour not only from the view of the general public but also from the people they 

value and people who are important to them. Further, these items captured the extent that 

respondents perceive primary school aged children in their area are walking to and from school. 

The reliability analysis for these seven items resulted in an acceptable Cronbach’s alpha of 

0.78, indicating good internal consistency. 
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The psychosocial mediator construct was measured with six items using bi-polar 7-point Likert 

scales that were adapted from Norman and Conner (2006), which consisted of six pairs of 

attitudes towards walking to school: boring/exciting, unpleasant/pleasant, 

unenjoyable/enjoyable, harmful/beneficial, bad/good, worthless/valuable. These pairs of 

attitudes covered both cognitive and emotional perceptions. The Cronbach’s Alpha of these six 

items was 0.96 indicating high internal consistency. 

 

Perceived physical environment, perceived social context, and the psychosocial mediator 

measurements have been previously tested and proven reliable and valid in the walking to 

school context in the Australian state of Victoria (see Schuster et al., 2016b who reports 

reliability of measures). 

 

6.3.3 Data Analysis 

Once the data was collected and cleaned, SPSS Ver. 23 was used to examine demographic 

characteristics of respondents (carers) and their children (see the Appendix). Descriptive 

statistics of all the factors in the proposed model and the walking to school behaviour were 

calculated. The distribution of the variables, particularly the normality tests and kurtosis test 

were next examined. The multivariate critical ratio of all included measurements is 26.8, which 

indicates low normality within the data. Therefore, Bollen-Stine bootstrap p-value was used to 

replace the regular Chi-square p-value. 

 

SPSS AMOS Ver. 23 was used for confirmatory factor and subsequent path analysis. The path 

analysis model was estimated with the maximum likelihood procedure, and the missing data 

was replaced using the estimation value method, following the same procedure by Lu et al. 

(2015). Model fit was assessed using a combination of several indices, including normed Chi-
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square (chi-square/df), goodness-of-fit index (GFI), adjusted goodness-of-fit (AGFI), 

comparative fit index (CFI), Standardised Root Mean-square Residual (SRMR), and most 

importantly, root mean square of approximation (RMSEA). Hu and Bentler (1999) list the 

thresholds for each as follows: if chi-square/df is between 1 and 2, CFI, GFI, and AGFI all 

exceed .95, SRMR is smaller than 0.06, and the RMSEA value is less than .06, the model can 

be considered to be a good fit.  

 

6.4 Results 

6.4.1 Descriptive statistics 

The sample included carers from 399 primary schools in 39 local government areas, which 

covered more than 23% of 1,708 Queensland primary schools (Australian School Directory, 

2017), and half of the 78 local government areas in Queensland (Queensland Government, 

2016). Whereas across Queensland 73% of all primary school students were enrolled at schools 

in urban areas (Queensland Teachers’ Union, 2013), the analysis of postcodes indicated that 

62.4% of our respondents lived in urban areas. The average number of times urban respondents 

reported walking to/from school was 1.7 times per week compared to only once per week 

reported by rural respondents. Respondents living in rural areas had to travel significantly 

further distance to school (average 3.34km) compared with their urban counterparts (average 

2.59km) (p=0.000). Respondents living in urban areas reported walking to and from school 

significantly more often (average 1.67 times) than respondents living in rural areas (average 

1.04 times) (p=0.011). 

 

Almost 9 in 10 (89.3%) respondents had no more than 2 children. Most of the caregivers were 

parents (birth, adopted, step, foster), with mothers being the majority (98.5%). Nearly half 

(46.6%) of respondents stated that the distance from their home to school was less than 3km. 
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Eighty-eight percent of carers were adults whose ages ranged from 30 to 44. Chi-square tests 

show that there are no significant demographic differences between respondents living within 

3km and living more than 3km from school (see the Appendix for more details). 

 

Moreover, it can be seen in Table 1, respondents that live 3km and more away from schools 

have significantly higher perceived physical environment and lower perceived social context 

(p=.000), compared with respondents living within 3km, but both groups of respondents have 

similarly high attitudes towards walking to school behaviours. Both groups have low walking 

to school rates, with respondents that live 3km and more having even lower rates of walking to 

and from school when compared to respondents living within 3km of their child’s primary 

school. More details can be seen in Table 19. 

 

6.4.2 Structural model statistics 

Prior to estimating the final measurement and structural equation models, the following 

procedures were conducted: firstly, items with non-significant relationships (p>0.05) and poor 

factor loadings (beta < 0.3) were removed, following the method outlined in Lu et al. (2015). 

A total of nine items were removed (see Table 19).  A full list of all included variables with 

standard regression weights can be found in Table 19.  

Table 19. Latent and observed variables 

Latent factors Observed variables 

Factor 

loadings 

(S.E.) 

P-

value 

Mean 

(SD) 

(All: 

n=534) 

Mean 

(SD) (Less 

than 3km: 

n=249) 

Mean 

(SD) (3km 

and more: 

n=285) 

T-

tests 

P-

value 

Physical 

environment 

(perceived) 

Streets are dangerous to 

cross along the route to/from 

school 

.522 

(.039) 

*** 5.3 (2.0) 4.6 (2.0) 5.8 (1.7) .000 
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It would be or is difficult for 

the child to walk to/from 

school 

.930  5.1 (2.2) 3.7 (2.2) 6.3 (1.4) .000 

The distance between the 

school and the child's home 

is too far to walk 

.842 

(.044) 

*** 4.7 (2.6) 2.7 (2.1) 6.4 (1.5) .000 

The traffic along the route 

to/from school makes the 

walk unsafe* 

      

The dangers of crime along 

the route to/from school 

makes the walk unsafe* 

      

Social context 

(perceived) 

People who are important to 

me think the child 

should/should not walk 

to/from school. 

.920  3.4 (2.0) 4.3 (1.8) 2.7 (1.8) .000 

People who are important to 

me would 

disapprove/approve of the 

child walking to/from 

school. 

.760 

(.040) 

*** 3.6 (2.1) 4.4 (2.0) 2.9 (2.0) .000 

People who are important to 

me want the child to walk 

to/from school. 

.911 

(.033) 

*** 3.2 (1.7) 4.1 (1.9) 2.5 (1.7) .000 

Many of my family members’ 

children walk to/from 

school* 

      

Many of the children in the 

neighbourhood walk to/from 

school* 

      

Many of my friends’ children 

walk to/from school* 
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Many children at the child’s 

school walk to/from school* 

      

Psychosocial 

Mediator 

Walking to/from school is: 

[Boring | Exciting]   

.840  4.8 (1.7) 4.9 (1.7) 4.7 (1.7) .406 

Walking to/from school is: 

[Unpleasant | Pleasant]   

.978 

(.038) 

*** 5.0 (1.8) 5.0 (1.8) 4.9 (1.8) .623 

Walking to/from school is: 

[Unenjoyable | Enjoyable]   

.964 

(.038) 

*** 5.1 (1.8) 5.2 (1.8) 5.0 (1.8) .573 

Walking to/from school is: 

[Worthless | Valuable]* 

      

Walking to/from school is: 

[Bad | Good]* 

      

Walking to/from school is: 

[Harmful | Beneficial]* 

      

Walking 

behaviour 

During the past week, how 

many times did the child 

walk to school? 

.930   .72 (1.5) 1.5 (1.9) .08 (.5) .000 

During the past week, how 

many times did the child 

walk home from school? 

.939 

(.032) 

*** .71 (.5) 1.5 (1.8) .07 (.5) .000 

*: item removed 

***: p<.001 

 

Secondly, a pathway from perceived social context to perceived physical environment was 

added based on modification indices. Figure 9 shows the final model, which demonstrated good 

fit to the data (CMIN/DF = 1.167, Bollen-Stine bootstrap p = 0.24, CFI = 0.998, SRMR = 0.026, 

AGFI = 0.969, and RMSEA = 0.018). The model accounted for 53.4% of the variance in the 

walking to school behaviour.  

 

Figure 9. Final model with standardized regression weights 
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As hypothesised, the relationship between objective physical environment and perceived 

physical environment is negatively associated (beta = -.08, p = .038). Moreover, objective 

social context is positively associated with perceived social context (beta = .13, p = .004). The 

psychosocial factor, which was hypothesised to serve as a mediator between perceived social 

context and the walking behaviours, was significantly positive across all three pathways. 

However, it is noteworthy that the pathway from perceived physical environment to the 

psychosocial mediator was not significant (p=.951), which indicates that perceived physical 

environment only has a direct influence on the walking behaviours, which is negatively strong 

(beta = -.57). 

 

Moreover, it can be seen from the final model that a new pathway was added from perceived 

social context to perceived physical environment. It indicates that carers’ perception about the 

social norm (whether people who are important to them think their child should walk to school) 

is negatively associated with their perceived risks of the walking to school behaviours. 

Therefore, perceived physical environment can be seen as a mediator of perceived social 

context to change walking to school behaviour. In summary, H1, H2, H4 are all supported. H3 

is only partially supported. More detail can be seen in Table 20. 

 

Table 20. Standardized total effects and p-values of pathways 

Physical 

Environment (O) 

Social Context 

(O) 

Physical Environment 

(P) 

Walking 

Behaviours 

Psychosocial 

Mediator 
Social Context (P) 

 

-.08 

.13 
.21 

.20 

-.57 

.00 

.11 -.57 
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Hypotheses Pathways 

Standardized 

Total Effect 

P-value 

Support or 

not 

H1 

Physical Environment (O) → 

Physical Environment (P) 

-.080 .038 Yes. 

H2 

Social Context (O) →  Social 

Context (P) 

.128 .004 Yes 

H3 

Physical Environment (P) → 

Walking Behaviour (through 

attitudes) 

-.570 

*** 

Physical Environment (P) 

→ Walking Behaviour 

 

Partially.  .951 

 

Physical Environment (P) 

→ Attitudes 

.001 

Attitudes → Walking 

Behaviour 

H4 

Social Context (P) → Walking 

Behaviour (through attitudes) 

.549 

*** 

Social Context (P) → 

Walking Behaviour 

 

Yes.  *** 

 

Social Context (P) → 

Attitudes 

.001 

Attitudes → Walking 

Behaviour 

***: p<.001 

 

6.4.3 Between-group analysis 

In order to test H5, we tested the invariance of the factor structure, factor loadings, and path 

coefficients in the model between respondents whose schools are located within 3km (n=249) 

of their home and more than 3km (n=285), and the nested model comparisons indicate factor 

invariance (measurement weights: CMIN = 1.446, p=.984, n.s). Further, structural weights are 

significantly different between two groups (CMIN = 95.227, p=.000). H5 is supported. The 

standardised total effects of two groups can be seen in Table 21. 
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Table 21. Standardized total effect of between-group analysis 

Pathways Standardized Total Effect 

Less than 3km 3km and more 

Physical Environment (O) → Physical Environment (P) -.037 -.057 

Social Context (O) → Social Context (P) .070 .074 

Physical Environment (P) → Walking Behaviour (through attitudes) -.247 -.537 

Social Context (P)→ Walking Behaviour (through attitudes) .130 .349 

 

6.5 Discussion 

This study aimed to test the most inclusive theoretical model to specifically explain walking to 

school behaviour among Queensland primary school children. The ECAC framework, which 

had not been empirically examined previously, guided this enquiry. The current study 

examined factors that may be preventing Queensland children from walking to school.  

 

Queensland is the most overweight and one of the most inactive states in Australia, with the 

second highest percentage of children considered obese or overweight (Queensland Health, 

2014). Yet nearly a half of all primary school aged children in Queensland travel from/to school 

only by car (Queensland Health, 2012). Against this backdrop the current study aimed to extend 

upon the existing walk to school literature by offering a theoretically grounded empirical 

examination of the ECAC model. This paper sought to understand if the ECAC framework 

offered explanatory potential which may in turn guide policy, education, social marketing and 

law interventions aiming to increase the incidence of walking to and from school. In response 

to the call of undergoing revision of the original ECAC model (Sirard and Slater, 2008; Buliung 

et al., 2009), the results of the current study indicate that the modified ECAC model accounted 

for 53.4% of the variance in the walking to school behaviour, confirming the capability of 

utilising the ECAC model to explain walking to and from school behaviour. Compared to social 
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cognitive theories where 27-33% of variance extracted is indicated (Armitage and Connor, 

2001; Plotnikoff et al., 2013), such as social cognitive theory and the theory of planned 

behaviour, the modified ECAC model may offer enhanced explanatory potential suggesting 

that ECAC may be a worthy framework for researchers to adopt.  

 

Previous studies have investigated various factors that may be associated with walking to 

school behaviour (Lu et al., 2014; McMillan, 2005) but did not provide a comprehensive model 

including factors such as socio-economic status and social norms to explore the relationships 

between those factors. This study provided further insight into which variable(s) could be used 

for future intervention design to promote walking to and from school.  

 

This study confirms that social norms, which are positively associated with the socio-economic 

status of the local area, are the dominating influence in the ECAC model. Social norms 

determine walking to school behaviour through the mediating effect of perceived physical 

environment and attitudes. Further, although Lu et al. (2015) found that children from socio-

economically disadvantaged families were more likely to be active commuters even if they 

were less likely to feel safe when walking in their neighbourhoods, the results of our study 

indicate that the higher the socio-economic status of an area is, the higher the AST social norms 

(including the perception of other people walking in the neighbourhood) displayed by carers 

are, and the more likely children in that area are to walk to school. 

 

The results also indicate that perceived risks are preventing Queensland carers from allowing 

their children to walk to and from school. In our proposed modified ECAC model, perceived 

risks serve as a mediating factor between social norms and walk to school behaviour. Similar 

results were reported by Kirby and Inchley (2009) and Davison et al. (2008), who found that 
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there is no relationship between parental “concerns about crime or strangers [and] children‘s 

active commuting to school” (p. 5), and children are more likely to walk to school within 

supportive social norms. The mediating effect in our study indicates that parents will feel safer 

and less concerned if their perceived social norms are supportive of walking to school. 

 

This study also found that distance to school affects how the ECAC model works. Extending 

previous studies (Yeung et al., 2008; Shultz et al. 2011) indicating that the further children live 

from schools, the less likely they are to walk to school, our study shows how distance to school 

interacts with carers’ perceived risks and social norms. Perceived risks have a lower influence 

on walking to school behaviour among carers that live closer to school, whereas social norms 

have more influence on walking to school behaviour among carers that live 3 kilometres or 

more from school. 

 

6.6 Limitations 

The major limitation of this study is lack of inclusion of the policy level outlined in the 

framework (Sirard and Slater, 2008). Policy may offer a strong behavioural facilitator (Guo 

and Loo, 2013). According to Sirard and Slater (2008), urban planning and school policy offer 

significant associations with active school travel. For example, walking school bus programs 

can positively promote active school travel in many interventions (Smith et al., 2015). Future 

research should utilise multi-level modelling permitting all three ECAC levels to be empirically 

examined. Multi-level modelling provides the ability to assess regional and school level 

policies along with individual differences in a single model. Secondly, the constructs employed 

in the current study are limited. Sirard and Slater (2008) provided over 100 variables that may 

offer a positive/null/negative association with active school commuting and this offers 

considerable opportunity for future research. Even within the constructs, adding more variables 
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will also benefit the model. For example, in the construct of perceived physical environment, 

we only included negative perceptions such as danger, risks, and difficulty, but did not cover 

the positive variables such as street aesthetics. Future studies should consider inclusion of 

additional constructs. Thirdly, Australian postcodes were used in this study to identify socio-

economic status of respondents, which may result in less homogeneity in the sample compared 

to countries with smaller postcode areas such as the United Kingdom. Future research should 

consider using individual socio-economic measures to overcome the problem. Fourthly, 

Queensland comprises of diverse regions. Although our study focused on both urban and rural 

respondents it also showed that there are differences between both groups that should be 

considered in future studies. Finally, using self-reporting to measure walking to and from 

school behaviour is another limitation of our study, which could potentially result in over- or 

under-reporting due to social desirability and selective memory biases (Warnecke et al., 1997). 

Future research using observations and other objective measures such as pedometers (Louisa 

Bruselius-Jensen et al., 2014) is therefore recommended. 

 

6.7 Implications for school health 

The results of this study could be utilised in future social marketing AST intervention design. 

Firstly, Lombardo and Leger (2007) argued that theory use may potentially improve 

intervention effectiveness. Their suggestion has been echoed in other intervention design 

studies (e.g., Grimshaw et al., 2007; Michie and Abraham, 2004). Considering the high 

explanatory potential of the ECAC model, using the ECAC model to guide AST intervention 

design should be considered by social marketers. 

 

Secondly, carers’ perceived risks can be positively influenced via state-wide, local community 

(council) and school policy changes. The US Safe Routes to School (SRTS) (McDonald et al., 
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2013; Gustat et al., 2015) provides nation-wide law enforcement to build a safer walking to 

school environment by coordinating with policing officers to limit speed around schools and 

implement helmet and biking safety rules. Improving road safety (Bringolf-Isler et al., 2008) 

and carers’ perceptions of safety around schools is vital too. For example, assigning safety 

officers to patrol pedestrian areas around the school can be implemented to improve road safety. 

Some of the approaches implemented in other AST interventions included regulating drop-off 

zones (Ostergaard et al., 2015), publishing written guidelines and expectations on physical 

activities and dietary choices (Mathews et al., 2010), and enforcing parking infringements 

(Hinckson et al., 2011). 

 

Infrastructure improvements should also be considered to reduce parental concern, such as 

enhancing walkability of the roads by building footpaths and pedestrian lanes, and easing 

parental concerns by deploying GPS tracking devices on children walking to school. For 

example, the SRTS (McDonald et al., 2013; Gustat et al., 2015) intervention promoted AST 

by providing support for infrastructure improvements in order to eliminate safety risks around 

schools. Building bike racks and speed bumps has been reported in successful AST 

interventions (Mammen et al., 2014; Hinckson et al., 2011). In the study by Hunter et al. (2015), 

sensors were installed at various locations around the school and students were equipped with 

swipecards with Near Field Communication technology that can be detected with sensors to 

better monitor their journey from home to school. Such innovative solutions should also be 

considered in the AST intervention designs in view of their multiple aims to not only reduce 

parents’ concerns but also to potentially increase the AST participation rates. 

 

Thirdly, our study indicates that social norms can change perceived risks. In order to change 

the social norms surrounding the use of car transport, community-based interventions should 
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be designed to encourage children to walk more utilising the reinforcing influence of 

neighbourhood and communities (see for example Millar et al., 2013; Daniels et al., 2014). 

The existing interventions have been proven effective and through this study it can be 

confirmed that these intervention ideas warrant consideration for implementation in 

Queensland. Policy-makers should also consider the potential of adopting a social norms 

approach when designing future AST interventions. Social norms approaches have been widely 

used in alcohol education and tobacco cessation programs (Perkins, 2003) and have been 

shown to be effective in correcting misperceived norms (Lewis and Neighbors, 2006). For 

example, Lu et al., (2015) suggested that promoting children’s self-efficacy by “increased 

exposure to supportive role models and positive peer influence” (p. 13) will potentially increase 

the likelihood of active school travel. Schuster et al. (2016a) also confirmed that informing 

parents and children that children from other schools are walking to school in line with actual 

walking rates will increase the likelihood of active school travel. 

 

Forth, positive attitudes towards the walking to school behaviour will not solely translate into 

the actual behaviour. In the current study perceived risks and social norms had a larger effect 

on reported walking to and from school behaviour, suggesting efforts directed towards 

promoting the health benefits of AST including walking would be less effective than efforts 

directed at altering social norms and perceived risks. Previous interventions that focussed on 

altering attitudes towards AST either delivered mixed impacts on the AST behaviours (e.g. 

Buliung et al., 2011; Hinckson et al., 2011), or stopped at altering attitudes without further 

measuring the actual AST behaviour (e.g., Mendoza et al., 2011). Investing resources into tools 

aiming to change carers’ attitudes towards walking to school behaviours may be insufficient to 

change AST behaviours. 
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Finally, the distance to school is a barrier that negatively influences the occurrence of walking 

to/from school. Theoretically, the distance to school is recommended to be included in models 

for walking to school of primary school aged children including the ECAC. Pragmatically, 

future intervention design should consider how to bypass barriers for example through 

assigning drop-off zones permitting children to meet to safely walk shorter distances to school. 

Moreover, we also recommend that when designing future AST interventions, segmenting 

children based on the distances to school and developing different behaviour change strategies 

should be considered. For example, Schuster et al. (2015) segmented caregivers into three 

groups: short-distance frequent walkers, middle-distance sporadic walkers and long-distance 

non-walkers, and suggested that for long-distance non-walkers AST programs should focus on 

creating opportunities for them to walk a part of the distance to school via alternatives such as 

walking school buses or designated meeting points. Our study indicates that for children who 

live closer to schools, a social norms approach may be more effective to promote AST, whereas 

for children who live 3km and more away from schools, lowering the perceived risks by 

implementing more safety infrastructure should be the focus.  
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6.9 Appendix: Demographic table 

Variable N = 537 Less than 3km 3km and more 

Age n= 536 Valid % n=250 Valid % n=285 Valid % 

Less than 5 years old 3 0.6% 2 .8 1 .4 

5 years old 72 13.4% 32 12.8 39 13.7 

6 years old 105 19.6% 47 18.8 58 20.4 

7 years old 70 13.1% 31 12.4 39 13.7 

8 years old 71 13.2% 36 14.4 35 12.3 

9 years old 60 11.2% 27 10.8 33 11.6 

10 years old 55 10.3% 27 10.8 28 9.8 

11 years old 54 10.1% 26 10.4 28 9.8 

12 years old 41 7.6% 21 8.4 20 7.0 

More than 12 years old 5 0.9% 1 .4 4 1.4 

No. of Children n = 537 Valid % n=250 Valid % n=286 Valid % 

1 284 52.9% 133 53.2 151 52.8 

2 197 36.7% 89 35.6 107 37.4 

3 50 9.3% 24 9.6 26 9.1 

4 4 0.7% 3 1.2 1 .3 

5 2 0.4% 1 .4 1 .3 

Child Gender n = 531 Valid % n=247 Valid % n=283 Valid % 

Female 257 48.4% 114 46.2 142 50.2 

Male 274 51.6% 133 53.8 141 49.8 

Relationship to the child n = 533 Valid % n=249 Valid % n=283 Valid % 

Mother (birth, adopted, step, foster) 525 98.5% 245 98.4 279 98.6 

Father (birth, adopted, step, foster) 4 0.8% 2 .8 2 .7 

Legal guardian 3 0.6% 2 .8 1 .4 

Aunt 1 0.2% 0 0 1 .4 

Distance from home to school n = 537 Valid % n=250 Valid % n=286 Valid % 

Less than 1km 71 13.2% 71 28.4 0 0 

1km - less than 2km 104 19.4% 104 41.6 0 0 

2km - less than 3km 75 14% 75 30.0 0 0 

3km - less than 4km 50 9.3% 0 0 50 17.5 

4km - less than 5km 47 8.8% 0 0 47 16.4 

5km or more 190 35.4% 0 0 189 66.1 

Carer’s Gender n = 537 Valid % n=250 Valid % n=286 Valid % 

Female 532 99.1% 247 98.8 284 99.3 
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Male 5 0.9% 3 1.2 2 .7 

Carer’s Age n = 535 Valid % n=249 Valid % n=285 Valid % 

25 to 29 years 27 5% 13 5.2 14 4.9 

30 to 34 years 84 15.7% 37 14.9 47 16.5 

35 to 39 years 222 41.5% 99 39.8 123 43.2 

40 to 44 years 165 30.8% 77 30.9 87 30.5 

45 to 49 years 35 6.5% 23 9.2 12 4.2 

50 to 54 years 1 0.2% 0 0 1 .4 

60 to 64 years 1 0.2% 0 0 1 .4 

Carer’s Educational level n = 531 Valid % n=245 Valid % n=286 Valid % 

Postgraduate Degree Level 98 18.5 50 20.4 48 16.8 

Graduate Diploma and Graduate 

Certificate level 

29 5.5 15 6.1 14 4.9 

Bachelor Degree Level 155 29.2 68 27.8 87 30.4 

Advanced Diploma and Diploma 

Level 

68 12.8 34 13.9 34 11.9 

Certificate Level 105 19.8 46 18.8 59 20.6 

School Education Level 76 14.3 32 13.1 44 15.4 

Household Income per week n = 526 Valid % n= 246 Valid % n=280 Valid % 

$2,000 or more  201 38.2 90 36.0 111 39.6 

$1,500 - $1,999  115 21.9 56 22.4 59 21.1 

$1,250 - $1,499  65 12.4 30 12.0 35 12.5 

$1,000 - $1,249  40 7.6 21 8.4 19 6.8 

$800 - $999 39 7.4 18 7.2 21 7.5 

$600 - $799 34 6.5 17 6.8 17 6.1 

$400 - $599  19 3.6 8 3.2 11 3.9 

$300 - $399  5 1.0 4 1.6 1 .4 

$200 - $299  1 .2 0 0 1 .4 

$1 - $199 2 .4 1 .4 1 .4 

Nil income 2 .4 1 .4 1 .4 

Negative income 3 .6 0 0 3 1.1 
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7.1 Introduction 

AST has been identified as an important and unique source of physical activity for children, 

considering that it is convenient, free, and eco-friendly (Dollman and Lewis, 2007; Mah et al., 

2017; Moodie et al., 2011; Reilly and Kelly, 2011). Despite numerous AST interventions 

created and implemented both globally and in Australia (see, for example, Chillon et al., 2011), 

trivial or small effects were observed on the effectiveness of such interventions, and AST rates 

remain low in Australia (Clark et al., 2016; Queensland Health, 2016) and elsewhere (Fadl et 

al., 2016; Helbich et al., 2016; Yang et al., 2016), suggesting that additional research is 

warranted. For example, the latest survey by Department of Transport and Main Roads (2016) 

showed that only 20% of Queensland children walk to school, and this percentage has not 

changed over the last 17 years. Although AST interventions have been designed to reverse this 

trend, theory use is scant in the AST area, in both formative research and intervention stages. 

Lu et al. (2015) argued that theory use is superficial in formative research, and Chillon et al. 

(2011) indicated that AST interventions fail to report theory use. Calls for formative research 

using theory to gain a more nuanced understanding of different AST stakeholders, such as 

schools, children, and parents, and more effective AST interventions, have been made by both 

AST researchers and intervention practitioners (Chillon et al., 2011; Lu et al., 2015). 

 

Social marketing has been identified as an effective tool to deliver behavioural change (see, for 

reviews, Gordon et al., 2006; Kubacki et al., 2015a, 2015b). According to ISMA et al. (2013), 

social marketing “seeks to develop and integrate marketing concepts with other approaches to 

influence behavioural that benefits individuals and communities for the greater social good”, 

and social marketing approaches have been widely employed in various areas, such as alcohol 

reduction (Jones, 2017; Rundle-Thiele et al., 2015), environmental protection (Colby et al., 

2017), diabetes prevention (Rogers et al., 2017), and physical activity (see, for reviews, 
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Kubacki et al., 2017; Xia et al., 2016). Although specifically in the AST area the social 

marketing approach is not common, it is important to note that researchers have started to 

acknowledge the importance and potential of utilising social marketing techniques to promote 

AST (Crawford and Garrad, 2013; Mathews et al., 2010). 

 

Numerous studies (e.g., Carins and Rundle-Thiele, 2014; Xia et al., 2016) have found that 

behaviour change is more likely when more SMBC are used. However, as one important 

criterion, theory use in social marketing is still scant. Hence, calls have been made in social 

marketing for more theory use (Luca and Suggs, 2013; Truong, 2014; 2017). To address those 

calls, Manikam and Russell-Bennett (2016) proposed a four-stage SMT-based approach 

including information search, evaluation of theories, theory selection, and theory-based design. 

The SMT approach aims to provide guidance on how to select and implement theory in the 

formative research and intervention design stages in social marketing. Guided by the SMT-

based approach, this research, conducted over a three-year period, adopted a theoretically 

grounded approach to review, evaluate, and select the best theory to provide insights that can 

be used to inform social marketing AST interventions.  

 

This chapter starts by revisiting the research objective and research design, and then moves on 

to show how each of the two RQs proposed at the beginning of the thesis have been addressed 

in this research project. In addition, the implications for both theory and practice are discussed 

in turn, followed by an overview of limitations and directions to guide future research. An 

overall conclusion is provided at the end of the chapter. 
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7.2 Restating the research purpose and design 

Social marketing has been recognised as a credible behaviour change discipline, and has been 

widely adopted to foster social change (Rundle-Thiele, 2015). While social marketing has been 

used previously in AST interventions (see, for example, Crawford and Garrard, 2013; Mathews 

et al., 2010), its use in AST remains limited, indicating potential to expand social marketing 

applications in AST. For example, in Queensland, Brisbane City Council’s Active School 

Travel programme has received substantial uptake; however, there is no evidence that social 

marketing principles were used to develop and deliver the programme, suggesting that a 

programme that is designed with and for the target audience may help to further increase 

effectiveness. The main objective of this research is to deliver a theoretically grounded social 

marketing formative research project by reviewing, evaluating, and selecting the most suitable 

theory to explain active school travel behaviours among Australian primary school children. 

 

Two key gaps have been identified in previous literature. First, in the area of AST, a wide range 

of behavioural change tools have been widely implemented, such as education and policy; 

however, the systematic literature review conducted by Chillon et al. (2011) indicated a limited 

use of social marketing. Further, the review of AST interventions has not been updated since 

2011, and since then numerous interventions have been reported in peer-reviewed journals. 

Therefore, the first gap that emerged in this research indicated a need for an up-to-date review 

of existing AST interventions to inform any further work. Second, theory use has been scant in 

both the AST area (Chillon et al., 2011; Lu et al., 2015) and the social marketing area (Luca 

and Suggs, 2013; Truong, 2017). Social marketing has been in its infancy since it was 

introduced by Kotler and Zaltman (1971). Although social marketing has been widely used in 

many health promotion areas (see, for reviews, Kubacki et al., 2015a, 2015b, 2017), there is 

still limited evidence of rigorous selection and use, and sufficient reporting of theories 
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employed in social marketing interventions (Lucas and Suggs, 2013; Truong, 2017). Similarly, 

theory utilisation is also scant in the AST area, both in formative research and intervention 

implementation. Chillon et al. (2011) argued that in their systematic review of AST 

interventions all studies failed to report theory utilisation.  

 

To address these two gaps, this research adopted the SMT-based approach proposed by 

Manikam and Russell-Bennett (2016). Two theoretical frameworks were evaluated empirically 

in an AST context. This research was driven by two RQs, which aimed to address the two 

aforementioned research gaps in the context of AST in Australia: 

 

RQ1: What theories have been used in AST interventions, and what are the main 

characteristics of successful AST interventions carried out between 2010 and 2016? 

 

RQ2: What theory offers the most explanatory potential in order to promote walking-

to-school behaviour in Australia? 

 

Two studies were conducted in an attempt to answer these two RQs. Study 1, a systematic 

literature review, was designed to analyse previous AST interventions in order to review their 

designs and strategies, and assess their level of theoretical utilisation. Studies 2a and 2b, which 

used quantitative methods to test the explanatory potential of the TPB and ECAC models, 

aimed to answer RQ2. Figure 10 provides an overview of my doctoral research using the SMT 

approach. 

 

 

Figure 10. Overview of the research using the SMT-based approach 
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The main empirical findings were summarised within the respective chapters: Chapter IV 

(Study 1): Promoting active travel to school: A systematic review (2010–2016); Chapter V 

(Study 2a): Can the Theory of Planned Behaviour explain walking to and from school among 

Australian children? A social marketing formative research study; and Chapter VI (Study 2b): 

An empirical examination of the ecological and cognitive active commuting framework: A 

social marketing formative research study. The next section will address each of the RQs by 

synthesising all the empirical findings. 

  

Chaper II

• Literature Review

• SMT Approach Stage 1: Information Search

Chapter IV

• Study 1: Systematic Literature Review

• SMT Approach Stage 1: Information Search

Chapter V 
and VI

• Study 2a and 2b: Survey of 1,078 parents in Queensland and Victoria

• SMT Approach Stage 2: Evaluation of theories

Chaper VII

• Discussion

• SMT Approach Stage 3: Theory selection

Future 
research

• Intervention Design and Implemenation

• SMT Approach Stage 4: Intervention design
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7.3 Addressing the RQs 

7.3.1 RQ1 

RQ1 asked: What theories have been used in AST interventions, and what are the main 

characteristics of successful AST interventions carried out between 2010 and 2016? Although 

numerous AST interventions have been reported in the scientific literature, Chillon et al. (2011) 

found that only small or non-significant intervention effects have been observed to impact AST 

behaviours. In order to design more effective AST interventions, it was necessary to look back 

at what has been shown to work. As Chillon et al. (2011) identified opportunities for 

improvement in future studies in relation to methodological flaws, weak measurement, and 

failing to report theoretical frameworks in intervention design and/or evaluation. A further 

review of evidence was thus warranted to establish any progress made between 2010 and 2016. 

Study 1 adopted the commonly used systematic literature review method (e.g., Carins and 

Rundle-Thiele, 2014; Kubacki et al., 2015a, 2015b), and identified 18 AST interventions 

reported between 2010 and 2016 in peer-reviewed journal articles. Three key aspects of the 

interventions were analysed: intervention strategy (level of theoretical utilisation and the 

ALBD (5P) model [Bors et al., 2009]); intervention design and delivery using the EPHPP 

framework (Thomas et al., 2008); and evaluation methods and intervention effectiveness. 

 

Eighteen AST interventions were analysed, and the results synthesised. The main findings of 

Study 1 are: (1) theory utilisation in AST interventions published between 2010 and 2016 

remains scant, which in turn reemphasises the importance of the first research gap identified 

earlier, and highlights the importance and relevance of Studies 2a and 2b; (2) use of the ALBD 

Community Action Model’s components remains unchanged in comparison to Chillon et al. 

(2011)’s results; the current review indicated that Preparation and Promotion were still used 

much more frequently than Policy and Physical projects (environment change), which is 
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concerning given that Policy and Physical projects resulted in AST increases. (3) No major 

improvement in terms of the methodological quality of recent AST interventions was observed, 

considering that most of the included studies were rated as weak using the EPHPP framework; 

and (4) objective measurements such as swipe cards, pedometers, and observations were used 

more frequently in comparison to their use reported in Chillon et al. (2011). 

 

The purpose of Study 1 was to systematically review the theoretical, practical, and 

methodological aspects of previous AST interventions in terms of their design, delivery, and 

evaluation. Theoretically, Study 1 confirmed that the lack of theory use in the AST area remains 

problematic, especially in light of evidence that theory use can enhance intervention outcomes 

(Michie et al., 2016; Thackerary and Neiger, 2000). Among the seven studies out of 18 that 

reported theory use, the extent of theory utilisation was found to be superficial. The most 

widely used theory, SET, which focuses on environmental factors, has been heavily criticised 

for neglecting personal and social constructs (see, for example, Ostrom and Cox, 2010). 

Moreover, many researchers have argued that SET is difficult to test due to the lack of 

specificity regarding different characteristics at each level (Lu et al., 2014), and impractical to 

implement due to the underdeveloped yet complex ecological constructs it relies on (Berkes 

and Ross, 2013; Cumming et al., 2015). In Study 2b, ECAC, which is a more comprehensive 

theoretical model, was introduced and tested in order to overcome the drawbacks of the SET. 

 

Practically, Study 1 confirmed the heterogeneity of the included studies in terms of their length, 

sample size, and objectives. Chillon et al. (2011) argued that interventions with a sole purpose 

will potentially achieve better effectiveness, which has apparently been recognised by most 

recent AST intervention designers. Most of the studies included in Study 1 had a sole purpose 

– to promote AST. Using the ALBD Community Action Model (Bors et al., 2009), Study 1 
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also found, consistent with previous studies (Carver et al., 2008; Davison and Lawson, 2006), 

that intervention designers should incorporate more school and local policies and 

infrastructural improvement, such as crime prevention and traffic control, in order to reduce 

the perceived risk of AST among parents.  

 

Methodologically, lessons were learned from adopting the EPHPP framework to assess the 

quality of the included studies. The results synthesised all the methodological flaws of previous 

AST interventions and found that selection biases, lack of double blinding, and not controlling 

for confounders were key issues, consistent with what was previously reported in Chillon et al. 

(2011). Objective measurement was found to be more frequently reported when compared to 

earlier AST studies. 

 

Study 1 confirms the complexity and diversity of intervention aims, evaluation methods, and 

outcome reporting. Variables such as intervention locations, target audience, and cultural 

contexts also prevent conclusions from being adequately drawn to understand which approach 

will lead to AST intervention effectiveness. However, noted improvements included an 

increase in the use of objective measures. Lack of theory, weak methodological design, and a 

lack of reliable and valid measurements were observed. Given that change is evident when 

theory is used and when policy changes are included, extended use of the ALBD model and 

socio-ecological frameworks are recommended in future. 
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7.3.2 RQ2 

Study 1 confirmed the need for more robust theory testing and selection in the AST area, which 

links to RQ2. RQ2 asked: What theory offers the most explanatory potential in order to 

promote walking-to-school behaviour in Australia? Although numerous studies have 

attempted to investigate the motivations and barriers regarding children’s AST behaviours (Lu 

et al., 2015; Panter et al.; Salmon et al., 2007; van Der Horst et al., 2007), there is still a lack 

of comprehensive understanding of this issue using systematic ways of comparing theoretical 

frameworks. Using two theoretical frameworks identified through the process of applying the 

SMT-based approach (Manikam and Russell-Bennett, 2016), and the TPB and ECAC models, 

Studies 2a and 2b tested both theories in order to establish which one offers the best explanatory 

potential for AST behaviours. An online survey was developed to collect data from carers who 

had children in primary schools, using convenience sampling in the states of Victoria and 

Queensland, and the ECAC model was found to be capable of providing the most explanatory 

potential.  

 

The main findings of both studies complement each other in terms of theoretical frameworks 

and samples. Social norms, and specifically injunctive social norms, were identified as the most 

influential factor impacting Victoria and Queensland children’s walking-to-school behaviours. 

Although this finding is not new, with numerous literature concluding that social norms are 

highly associated with AST (see, for example, Panter et al., 2010; Salmon et al., 2007), this 

research contributes to the existing literature with two new findings. First, beyond identifying 

that social norms are associated with AST, both studies showed that social norms drive both 

the TPB and ECAC models by providing more than half of the explanatory power. This finding 

can be used to provide the most cost-effective focus to design interventions. Second, in Study 

2a, attitudes towards AST showed no significant association with intentions to conduct AST, 
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nor with actual AST behaviours, unlike in previous literature which indicated that attitudes 

play an important role in changing AST behaviours (e.g., Panter et al., 2010; Salmon et al., 

2007). Further, in Study 2b, a mediating effect of attitudes was identified. Positive attitudes 

towards walking-to-school behaviour will not solely translate into actual behaviour, but will 

only do so when combined with social norms.  

 

Studies 2a and 2b confirmed the viability of theoretical explanatory potential for both the TPB 

and ECAC models. Although the TPB has been found to be effective in the context of physical 

activity (see, for example, McEachan et al., 2011), TPB has received limited application to 

understand carers’ intentions for their children to walk to and from school (Scott et al., 2007). 

Study 2a confirmed TPB’s explanatory potential in the AST area with an R-squared of 35.7%, 

which was higher than the average variance explained (27%) indicated in the meta-analysis of 

TPB by Armitage and Conner (2001).  

 

Since it was proposed by Sirard and Slater back in 2008, the ECAC model has remained 

untested. Study 2b serves as a first attempt to apply the ECAC model using empirical data. 

Study 2b modified the model by changing the perceived risks factor into a mediating factor, 

parallel with attitudes. This data-driven approach brought an R-squared of 53.4% variance 

explained, which is the highest R-squared achieved in AST research. (e.g., 10% in Murtagh et 

al., 2012). 

 

To answer RQ2, the TPB is a generic behavioural explanation model that has been widely 

utilised across other behaviours (Sweitzer et al., 2011; Giles et al., 2014), whereas the ECAC 

model (Sirar and Slater, 2008), although comprehensive in terms of included factors, was 

specifically designed to explain AST behaviours. Studies 2a and 2b, respectively, tested these 
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two theories to inform theory selection to guide future AST intervention design. By comparing 

the explanatory potential of both theories, it was found that the ECAC model should be used 

in future AST intervention design, since it offers wider explanatory potential compared to TPB. 

More discussion on the theoretical contribution of this research will be provided in the next 

section. 

  



199 

 

7.4 Implications for theory 

The theoretical contribution for each individual study has been provided in the relevant 

chapters. This section presents the overarching contribution to theory made by the three studies 

involved in this research project.  

 

Theory utilisation has been shown to be capable of enhancing the development and 

implementation of behavioural change techniques in many disciplines, such as psychology, 

public health, and social marketing (Campbell et al., 2000; Craig et al., 2008; Michie and 

Pretwich, 2010). However, theory use is still scant in both the AST and social marketing areas. 

This research serves as an empirical attempt to adopt the SMT-based approach (Manikam and 

Russel-Bennett, 2016), demonstrating a streamlined process of selecting theory for a specific 

behavioural context. As Manikam and Russel-Bennett (2016) suggested, in order to design 

effective social marketing interventions, the underpinning theory must reflect the consumer 

insights and behavioural drivers to inform the intervention design; these authors called for 

future research to investigate the development of models “in which characteristics of social 

marketing problems can be fitted to their most appropriate theory to optimise social marketing 

programme outcomes” (p. 36). This research provides an example of how to identify and select 

a theory following the SMT-based approach, which can be used to inform intervention design.  

 

In Study 2a, the TPB was confirmed to be capable of explaining AST behaviours by explaining 

35% of the variance in AST; the results showed that apart from the mediating effect of 

behavioural intentions between injunctive norms and actual behaviour, injunctive norms have 

a direct and strong impact on AST. In Study 2b, the modified ECAC model was shown to be 

capable of providing the highest variance explained (53.4%). Once again, the ECAC model 
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confirmed that social norms are the dominant factor in explaining AST, while perceived risks 

and attitudes serve as mediators.  

 

Another important theoretical implication of this research is its demonstration of the 

importance of social norms in the AST area. Social norms have been shown to be an important 

factor in impacting behaviours within both large and small groups, and have been widely used 

in the physical activity area (Koeneman et al., 2017; Wally and Cameron, 2017). Burger and 

Shelton (2011) found that descriptive norm messages can change people’s habits with regard 

to using stairs instead of elevators. Koeneman et al. (2017) also indicated that if the normative 

message is explicit, organised physical activity can be more effectively promoted among 

seniors. In the AST area, social norms have been frequently examined in terms of social support 

or community norms (Panter et al., 2010; Salmon et al., 2007), and have been found to be 

positively associated with AST, among other parallel factors such as environmental and 

attitudinal aspects. However, this research unveiled the driving impact of social norms for AST 

behaviours, indicating that social norms are a higher-level factor that is capable of impacting 

not only perceived risks, but also attitudes towards AST. Moreover, previous studies 

(McMillian, 2007; Panter et al., 2010; Ross et al., 2017) have not separated the concepts of 

injunctive and descriptive norms, whereas Study 2a of this research identified that injunctive 

norms are more influential compared to descriptive norms in the context of AST.  

 

The third theoretical contribution relates to the significance of factors that could potentially 

impact AST. Attitudes, which have been confirmed as a significant factor impacting AST (Lu 

et al., 2014; Ross et al., 2017; Salmon et al., 2007), showed no strong relationship within the 

Queensland context. In Study 2b, the results further confirmed that attitudes can only serve as 

a mediating factor influenced by social norms. Similarly, risks have been identified as a strong 
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factor in the AST area (see, for a review, Lu et al., 2015) – either as objective risks, such as 

traffic accident rate, neighbourhood crime rate, or walkability; or perceived risks, such as 

parental concerns regarding strangers and traffic. This research (Study 2b) further indicated 

that perceived risks are influenced by objective risks, notably the walkability of the 

neighbourhood, serving as another mediator to impact AST.  

 

The last theoretical contribution of this research is that it provides additional evidence relating 

to environmental factors in social marketing, considering the higher R-squared for the ECAC 

model when compared to TPB. Recently, social marketing studies have begun to acknowledge 

potential limitations of strictly downstream approaches (Domegan et al., 2016; Gordon, 2013), 

indicating that the environment surrounding individuals targeted for change plays a vital role 

in behavioural change across many contexts. This research provides additional empirical 

evidence to support the adoption of a wider environmental view that includes, where possible, 

objective measures. 
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7.5 Implications for practice 

This research was designed with a strong practical purpose – i.e. to conduct formative research 

that can be used to inform the design and implementation of a theoretically grounded social 

marketing intervention to promote AST in Queensland primary schools. The main findings of 

this research bring various practical implications for different stakeholders in the context of 

AST. In this section, each of these practical implications will be discussed. 

 

First, theoretical frameworks, especially the TPB and the ECAC models, have been proven 

capable of explaining AST behaviours. The ECAC framework, which offers higher explanatory 

potential for AST, should be considered by future AST intervention designers. Factors in the 

ECAC model should be incorporated into the intervention. For example, approaches that lower 

the perceived risks, such as assigning drop-off zones (e.g., Vanwolleghem et al., 2014), 

improving road safety in the area surrounding the school through adopting parking and speed 

enforcements, and patrollers in the car park (e.g., Buliung et al., 2011), have been proven to be 

effective. Increasing AST intentions through provision of rewards to students who use AST 

(e.g., Hinckson et al., 2011) have also been demonstrated. The infrastructure-focused 

improvements have been used in previous interventions to increase the convenience and safety 

of AST behaviour among students, and included initiatives such as improving bike storage (e.g., 

Crawford and Garrard, 2013) and installing crosswalk lines (e.g., Buliung et al., 2011). 

 

Second, for policy makers, Study 1 provides evidence-based formative research that policy 

changes are an important element of AST interventions and can potentially lead to better 

intervention effectiveness to promote AST. Policy has drawn significant attention in the social 

marketing discipline in recent years (Dibb, 2014; Goodman et al., 2012; Spotswood et al., 

2017), with scholars arguing that social marketing is capable of not only changing the 
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behaviour of individuals within the “target audience” (downstream social marketing), but also 

influencing policy (upstream) (Gordon, 2012; Hoek and Jones, 2011; Wood, 2016). Policy use 

in the AST area is currently limited to school policy level. Future AST intervention designers 

should consider how a higher level of policy (local council or community municipal levels) 

could fit into the intervention to achieve better outcomes. Moreover, environmental changes, 

such as improving infrastructure to enable AST, should also be considered in order to reduce 

parental concerns. On the other hand, for unmodifiable environmental factors, such as distance 

to school, segmenting target groups by their distances to school and deploying different 

approaches to encourage different types of AST could potentially reach a larger audience. 

 

Third, attitudes cannot simply translate into actual AST behaviour, which requires intervention 

designers to think beyond traditional education-focused approaches to raise awareness or 

change attitudes. Investing resources into tools that aim to change carers’ attitudes may be 

insufficient to facilitate behavioural change. Relevant to this point, Study 1 also indicated that 

curricular-based interventions result in low attendance, and are therefore less effective, as 

evidenced by the high drop-out rates in studies employing educational workshops and 

informational sessions. Future intervention designers should focus on improving engagement 

and ensure that the interventions developed have appeal so as to attract and motivate 

participation by schools and by children’s families. 

 

Fourth, a social norms approach should be used to promote AST. Social norms approach refers 

to means of changing people’s behaviours by “telling people about what other people do, 

usually in the form of what the majority of people do” (Burchell et al., 2012). The social norms 

approach has been widely used in other public health areas, such as alcohol reduction and 

smoking cessation (see, for example, Dijkstra et al., 1999; Neighbors et al., 2010; Perkins et 
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al., 2010), and has been proven effective to deliver behavioural change in such areas (see, for 

a systematic review of effectiveness of SNA on reducing alcohol misuse, Morerira et al., 2009). 

By disseminating normative messages (e.g., the fact that most students walk to school every 

day), misperceptions such as perceived risks could be corrected and AST behaviour in turn can 

be increased. 

 

Finally, this research confirms that self-efficacy of parents impacts their children’s method of 

transport to school, therefore, the more the parents are supportive in this regards, the more 

likely they are to allow their children to walk to school. This is consistent with the latest 

research by Mah et al. (2017), who found that parental support is significantly (six times higher 

than perceived risk) associated with daily AST. In addition, the effect of parental self-efficacy 

on AST behaviours was confirmed to be significantly, though less strongly, associated with 

AST behaviours. Increasing parents’ controllability of their children’s means of transport to 

school may provide an alternative approach in terms of intervention design. 
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7.6 Limitations 

This research is not without limitations. Since limitations have been identified separately in 

each study in previous chapters, this section will focus on the overarching limitations of the 

overall research project.  

 

First, the primary limitation of this research is the lack of objective measurement in the 

formative research stage. Studies 2a and 2b both adopted self-reporting methods to collect data, 

which poses some risks for data quality due to potential social desirability bias and selective 

memory bias (Warnecke et al., 1997). Future research should consider the utilisation of 

objective measurements, such as observation and pedometers, to triangulate survey data in 

order to achieve better data quality.  

 

Second, another important limitation of this research is the lack of a quasi-experimental or 

longitudinal study design. Such designs have been widely used in various public health and 

behavioural change interventions (e.g., Halpern et al., 2001; Popkin and Udry, 1998; Resnick 

et al., 1997). In Chapter IV, 13 AST studies used a quasi-experimental design and Hinckson et 

al.’s (2011) was identified as the only AST intervention adopting a longitudinal study method.  

 

Third, this study focused heavily on parents to promote AST, but did not include other 

stakeholders in the AST context, such as schools, teachers, and children. Following earlier 

studies (see, for a review, Lu et al., 2015), this research focused on the individual-level parent-

driven approach, which, although proven effective and with strong predictive power, provides 

a limited focus. Moreover, in Chapter IV, this study did not specify who completed the self-

report measures nor whose attitudes and intentions were being measured. In future clear 

definition is recommended to make it clear that parents psychological predispositions to allow 
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their child to actively travel to school (or not) are reported. Recent studies have started to 

recognise AST as a multifaceted challenge. For example, Chillon et al. (2014) found that 

child’s resistance and their nudging power in relation to their parents are significant barriers to 

AST. Although studies have found that parents are the decision-makers for their children’s 

ways of transport to school (e.g., Davison et al., 2008; Panter et al., 2008), and there are 

numerous AST studies that investigated parents’ psychological factors to predict children’s 

AST behaviours (e.g., Schuster et al., 2015; 2016a; 2016b) an expanded research focus is 

recommended.  Specifically, future research should include children’s self-reports of AST, 

their attitudes and intentions to AST in addition to carers’ reports. Moreover, there is no 

conclusive evidence that parents’ self-reporting measures of their children’s behaviour are 

more or less accurate than a child’s self-report of AST.  In the AST context parents are 

frequently approached for data collection on their children’s behalf (e.g., Boarnet et al., 2005; 

Jordan et al., 2008), which may limit insights and understanding gained. 

 

Fourth, this study did not include the impact of parents’ occupation on children’s AST 

behaviour. Sirard and Slater (2008) have already identified that different work schedules (e.g. 

flexible, full-time, and unemployed) are significant associated with AST. McDonald (2008) 

also found that parental work patterns impact children’s means of transport to school. For 

example, mothers who commute to work in the morning will be less likely to let their children 

walk to school (McDonald, 2008). 

 

Fifth, although this study did address both the perceived and objective environmental factors, 

walkability of an area, measured for example by a presence of sidewalks, major roads, 

commercial development, and other factors, was not specifically considered in this research. 

Further, how parents and children perceive walkability in their neighbourhood was also not 
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investigated, however, Sirard and Slater (2008) have found that parental concerns of road safety 

are largely shaped by walkability. 

 

Finally, this research only empirically tested two theories, which were pre-selected using the 

SMT approach due to limited time and resources. Other theories, such as SCT, SET, and HBM, 

could potentially extend understanding of AST with their unique theoretical constructs. More 

empirical tests on those theories should be conducted in future research in order to advance 

theoretical understanding in the AST context. 
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7.7 Future research 

This research provides several future research opportunities. Such opportunities from each 

study were elaborated on in the respective chapters; however, taking a holistic point of view, 

one future research opportunity is that the SMT approach could be applied to other social 

marketing settings, such as alcohol consumption and healthy eating. Different contexts and 

behaviours will permit different theories to be pre-selected, and the exploration of different 

theories will further extend the theoretical utilization in social marketing. Moreover, this 

section provides three detailed research proposals, all of which are currently undergoing 

implementation, serving as an extension of this research project. 

 

7.7.1 Qualitative co-design sessions 

Six co-design sessions will be conducted with parents of primary school children in Brisbane, 

Queensland. Participants will be recruited through advertising using university-owned email 

lists and Facebook, through which a network of friends and acquaintances will be reached. 

Ethical permission has been obtained from the university human research ethics committee. 

All co-design sessions will be held in locations convenient to participants. Each session will be 

held with 4–6 parents and each session is expected to last between 90–120 minutes. All sessions 

will be recorded using digital video and voice recording devices. Each of the participants will 

receive a $40 gift card after the session. The audio and video of the sessions will be recorded 

and later transcribed. The co-design sessions will cover four parts: (1) parents’ general attitudes 

towards AST, and any potential factors that could facilitate their decisions regarding AST; (2) 

parents’ perceived social norms and perceived risks about AST; (3) activity selection; and (4) 

brand preferences (focusing on the intervention name and logo). The first two parts were 

informed by the results in Studies 2a and 2b, and the third and last parts were informed by the 

findings from Study 1. 
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For the first two parts, the transcriptions will be analysed using thematic analysis in NVivo. 

Thematic analysis refers to a method for identifying, analysing and reporting patterns (themes) 

within data (Braun and Clarke, 2006). Braun and Clarke argued that although there are some 

disadvantages of the method, such as the limitation of mere descriptive interpretation, thematic 

analysis is particularly suited to generating unanticipated insights and informing policy 

development. Moreover, thematic analysis remains one of the most widely adopted qualitative 

research methods (Guest et al., 2011). 

 

For the last two parts of the co-design sessions, a projective technique called choice ordering 

will be employed (Kubacki and Siemieniako, 2017). Choice ordering focuses on ranking 

products, brands, pictures, sentences, organisations, thoughts and feelings in relation to the 

research object (Bond and Ramsey, 2010). During the sessions, participants will be provided 

with 25 cards that include 25 activities implemented in 31 previous effective AST interventions 

(for a systematic review, see Chillon et al., 2011, and Study 1). Participants will be asked to 

select three appealing activities that they think could be used in an intervention to effectively 

promote AST. Participants will then be asked to explain and discuss their choices and 

encouraged to identify new ideas for activities on blank cards provided by researchers. In the 

second part, 10 intervention names, modified from previous AST interventions, will be 

provided to participants to discuss. Logos designed by postgraduate social marketing students 

will also be provided to participants. Participants will be asked to choose the best logos based 

on the design (colour, font, layout, and elements), rather than on the words (brand names), and 

will be asked to explain and discuss their choices. Participants will also be given blank cards 

to generate their own ideas for logo design.  
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Responses provided by participants will be first analysed by counting how many times they 

selected different activities, intervention logos, and names. Participant explanations of why 

different options appealed to them more than others will then be analysed to identify 

similarities.  

  



211 

 

7.7.2 Normative message experiment 

Based on the insights from Studies 2a and 2b that social norms are the most influential factor 

in AST behaviours, two types of normative messages (injunctive norm, and injunctive plus 

descriptive) will be designed to evaluate which appeal offers the greatest potential to increase 

social norms for caregivers/children in Queensland to inform intervention planning and design, 

since injunctive norms were identified in Studies 2a and 2b as the most influential factor to 

explain walking-to/from-school behaviour in Queensland. The study will extend the current 

research project and address the following RQ: 

 

What is the most influential social norms approach to promote walking-to-school 

behaviour in Queensland? 

 

This study will involve an experimental design – i.e., a research method that attempts to 

manipulate one or more variables to observe the effect of changes (Bailey, 2008). The method 

of experimental design has been widely used in advertising and marketing research to identify 

which advertising factors could be more effective in influencing consumers to generate 

purchasing intentions (see, for example, Mason and Suri, 2010; McKay-Nesbitt and Ryan, 

2015; Oktay et al., 2010), and has been implemented in the social marketing area (see, for 

example, McKay-Nesbitt and Yoon, 2015). To start the experimental design, variables that 

could potentially generate an influence on the target audience should be selected (NIST, 2013). 

 

Six schools have been recruited to participate in this study. Four serve as intervention schools, 

who will each receive either descriptive or injunctive marketing messages, and two schools 

will serve as the control group. The normative messages in the experiment will be disseminated 

through two channels: social media and email. Four types of normative messages will be 
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designed based on two sets of parameters: injunctive and injunctive plus descriptive norms, 

and newsletter and social media channels. Table 22 lists the normative message design groups. 

 

Table 22: Prototype design 

Distribution 

channel 

Injunctive 

norms 

Injunctive norms plus descriptive 

norms 

Control 

Newsletter School A School B School C 

Social media School D School E School F 

 

Following approval from the local city council and the university ethics committee, a pre- and 

post-intervention survey will be sent through the school email system to collect data on social 

norms. In terms of data analysis, a repeated-measures ANOVA (2 x 4 design) using SPSS will 

be conducted to test which experimental design has the most significant impact on social norms. 

Moreover, by comparing the scores in message comprehension and attitude towards the 

message using ANOVA, the most persuasive normative message can be identified. The results 

will provide indicative information about which channel and which types of normative 

messages may offer the most influential impact on parents’ decision regarding walking to 

school. 
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7.7.3 Intervention deployment and evaluation 

A state school, which has more than 1,000 students enrolled, was recruited for a pilot 

intervention. Approval to conduct the intervention was obtained with the support of Redland 

City Council. The intervention will take place from 10 October to 8 December 2017. Execution 

of the intervention will be designed based on results from the co-design sessions.  

 

Process and outcome evaluations will be used in this study. A process evaluation refers to 

exploration of the “implementation, receipt, and setting of an intervention” in order to help the 

interpretation of outcome results (Oakley et al., 2006, p. 413). Outcome evaluation is the 

assessment of how effective the intervention is. For the outcome evaluation, baseline and post-

intervention data will be collected via a repeated-measure survey and observations to avoid 

reporting bias. The baseline and post-intervention surveys will be disseminated through the 

school email system to parents, who will be asked to record the number of times their child 

walked to and from school in the previous week. Baseline surveys will be sent out two weeks 

before the intervention, and the post-evaluation survey will be sent out two weeks after the 

intervention. Recruited research assistants will also be allocated to the school area to observe 

and record the number of students walking to school and the number of vehicles that stop at 

the school during the morning drop-off and afternoon pick-up periods. Even though self-report 

is the most widely used measurement method in the physical activity area (Sallis and Saelens, 

2000), drawbacks of such methods, such as over-reporting due to social desirability bias and 

inaccuracy of data due to selective memory bias, need to be considered (Warnecke et al., 1997). 

Therefore, covert observation will be adopted in the outcome evaluation to triangulate the 

results. The rationale for covert observation is to minimise the “Hawthorne effect” as far as 

possible. The Hawthorne effect refers to the fact that people will modify their public behaviour, 

such as walking to school, if they know they are being watched.  
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Approval to conduct observations before and after school hours around the selected primary 

schools will be obtained beforehand. Two research assistants will be recruited to observe and 

record the types of transport used by children one week before and one week after the 

intervention. Observations will be undertaken at the participating primary school across two 

weekdays, for one hour in the morning and one hour in the afternoon. A total of 16 observations 

will therefore be conducted (2 observers * 2 times per day * 2 days * 2 time points). Two 

observers will be responsible for counting children walking to school at two main school 

entrances (e.g., at the main school crossing, capturing children who are walking to school). 

Both observers will be positioned in locations that allow them to perform their task in the most 

efficient way, without obstructing walking to school in any way. Observers will be wearing 

Griffith University t-shirts and identification, and will provide full information on the study if 

approached by carers. In the event a carer becomes aware they are being observed, the 

researcher will provide full details on the study. Observers will be counting the number of 

children walking to school. No individual information that enables carers and/or children to be 

identified will be collected. 

 

In terms of data analysis, paired-samples t-tests and mixed ANOVA using SPSS will be used 

to test the pre-/post-group differences for the carers’ survey to investigate the effectiveness of 

the pilot social marketing intervention.   

 

For the process evaluation, focus groups will be conducted among caregivers after the 

intervention to obtain insights about their attitudes towards the intervention and to understand 

how to improve future interventions. Advertisements to recruit focus group informants will be 

sent through the school email system, and each of the participants will be rewarded a $20 gift 
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card as an incentive. A total of four focus groups of 8–10 individuals will be held. Each session 

will last 1–1.5 hours, and will take place in a meeting room. Questions from the moderator will 

cover participants’ attitudes and perceptions about execution of the intervention in terms of its 

length, size, scope, and effectiveness. Focus groups will be recorded and transcriptions will be 

made for data analysis purposes.  

 

NVivo will be used to organise and analyse qualitative data transcribed from the audio 

recordings of the focus group with caregivers. Thematic analysis will be adopted to analyse the 

qualitative data. Thematic analysis is a widely used qualitative analytic method (Boyatzis, 1998; 

Roulston, 2001), and refers to organising and describing qualitative data in the form of patterns 

(themes) (Braun and Clarke, 2006). Using NVivo, sentences with similar ideas will be coded 

into the same node, and the nodes will then be used as an upper-level coding unit to construct 

more generalized themes. Ideas from the transcriptions will be generalised into themes and 

themes will be extracted, merged, and then compared to unveil any insights about the 

intervention.  
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7.8 Conclusion 

AST is a unique but important source of physical activity for children (Reilly and Kelly, 2011). 

This doctoral research aimed to deliver a theoretically grounded social marketing formative 

research project by reviewing, evaluating, and selecting the most suitable theory to explain 

AST behaviours among Australian primary school children. Building on the SMT-based 

approach, two theoretical frameworks, TPB and ECAC, were empirically tested, and the latter 

was confirmed to have higher explanatory potential. This research represents an important 

initial step towards empirically applying the SMT-based model to address gaps between AST 

research, the social marketing approach, and theoretical utilisation, providing an evidence base 

to guide future intervention designers to better and more effectively promote AST. 
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Appendix 2: Survey that used in Studies 2a and 2b 

Screening questions Source 
Survey 

No. 
 

How many children, under your care, attend primary school? 

[Please choose only one of the following: ] 

 None [Screened out of survey] 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 or more 
 

 

Developed for this study. 

 

SURVEY 1 

ONLY 

 

Are you responsible for getting the child/children to/from school?  

[Please choose only one of the following: ] 

 Yes 

 Sometimes 

 No  
 

[If No] How is the person responsible for getting your 

child/children to/from school related to your child: 

[ Please choose only one of the following:] 

 

 Mother (birth, adopted, step, foster) 

 Father (birth, adopted, step, foster) 

 Legal guardian 

 Grandmother  

 Grandfather  

 Uncle 

 Aunt 

 The child travels independently to/from school 
 Please specify_____________ 

 

 

 
Merom, Rissel, Mahmic & Bauman 

(2005). Process evaluation of the New 

South Wales Walk Safely to School 
Day. Health Promotion Journal of 

Australia, 16(2), 100-106. 

 
SURVEY 1 

ONLY 

The following message will appear to respondents: “We ask 

that you only think about the [first child OR second child OR 

etc] when answering the questions of this survey.” 

Presentation of the child will be randomised based on 

the response to the first screening question. From first 
screening question, the Lime Survey tool will randomly 

select one of the primary school aged children to be the 

focus of the survey (i.e., the first, second, third, etc.).  

 

Does the child have a disability that would prevent him/her from 

walking to/from school? 

[Please choose only one of the following ] 

 Yes [Screened out of the survey] 

 No  
 

 
Developed for this study. 

 
SURVEY 1 

ONLY 

How old is the child? 

[Please choose only one of the following: ] 

 Less than 5 years old 

 5 years old 

 6 years old 

 7 years old 

 8 years old 

 

 

 
 

 

 
 

 

 
 

 

SURVEY 1 

ONLY 
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 9 years old 

 10 years old 

 11 years old 

 12 years old 

 More than 12 years old 
 

What gender is the child? 

[Please choose only one of the following: ] 

 Female 

 Male 
 

What is your relationship to the child? 

[Please choose only one of the following: ] 

 Mother (birth, adopted, step, foster) 

 Father (birth, adopted, step, foster) 

 Legal guardian 

 Grandmother  

 Grandfather  

 Uncle 

 Aunt 

 Other 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
Huhman, Potter, Duke, Judkins, 

Heitzler, Fay & Wong (2007). 

Evaluation of a national physical 
intervention for children. American 

Journal of Preventative Medicine, 

32(1), 38-43. 

 

What is the name of the school your child attends? 

[Please write your answer here:] 

______________________________ 

 

Which suburb or town is the school located in? 

[Please write your answer here:] 

______________________________ 

 

 

Developed for this study. 

 

SURVEY 1 
ONLY 

Walking to school Source 
Survey 

No. 
 

What is the approximate distance from the child’s home to his/her 

school?[Please choose only one of the following:] 

 Less than 1km 

 1km – less than 2km 

 2km – less than 3km 

 3km – less than 4km 

 4km – less than 5km 

 5km or more 

You can check the distance on Google Maps [Insert link to new 

browser window]. 

 

 

Cole, Leslie, Donald, Cerin & Owen 
(2007). Residential proximity to 

school and the active travel choices. 

Health Promotion Journal of 
Australia, 18(2), 127-134.  

 

 

 

SURVEY 1 
 

 

What form/s of transport does the child usually use to get to/from 

school? 

[Please choose all that apply:] 

 Walk 

 Bicycle  

 Family vehicle 

 Carpool/Other vehicle 

 School bus 

 Public transport (e.g., bus, train, etc) 

 Other: 
 

 

Cole, Leslie, Donald, Cerin & Owen 
(2007). Residential proximity to 

school and the active travel choices. 

Health Promotion Journal of 
Australia, 18(2), 127.  

 

Current behaviour 

 

SURVEY 1 
SURVEY 2 

SURVEY 3 

http://maps.google.com.au/?q=Melbourne%20vic%203000%20australia&f=d&num=1&z=15&dirflg=w
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[Question only shown if the respondent selects ‘Walk’ in the 

first question of this section] 

 

How many times per week does the child usually walk to or from 

school? 

 [Please choose only one of the following: ] 

 None 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 

 
Evenson, Huston, McMillen, Bors, 

Dianne & Ward (2003). Statewide 

prevalence and correlates of walking 
and bicycling to school. Archives of 

Paediatric and Adolescent Medicine, 

157, 887. 

 
SURVEY 1 

SURVEY 2 

SURVEY 3 

 

[Questions only shown if the respondent selects ‘Walk’ in the 

first question of this section] 
 

During the past week, how many times did the child walk to 

school? 

[Please choose only one of the following: ] 

 None 

 1 

 2 

 3 

 4 

 5 

 

During the past week, how many times did the child walk home 

from school? 

[Please choose only one of the following: ] 

 None 

 1 

 2 

 3 

 4 

 5 

 

 
Adapted from TeamUp survey. 

 

Similar to Napier, Brown, Werner & 
Gallimore (2011). Walking to School: 

Community design and child and 

parent barriers. Journal of 
Environmental Psychology, 31(1), 45-

51.  

 
SURVEY 1 

SURVEY 2 

SURVEY 3 
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Walking to school Source 
Survey 

No. 
 

[Please choose the most appropriate response for each statement] 

 

I intend to increase the number of times the child walks to/from 

school during the next week. 

[ Please choose the appropriate response for each item:] 
Extremely 

unlikely 

-3 -2 -1 0 1 2 3 Extremely 

likely 

 
I will increase the number of times the child walks to/from school 

during the next week. 

[ Please choose the appropriate response for each item:] 
Extremely 

unlikely 

-3 -2 -1 0 1 2 3 Extremely 

likely 

 
I plan to increase the number of times the child walks to/from 

school during the next week.  

[ Please choose the appropriate response for each item:] 
Extremely 

unlikely 

-3 -2 -1 0 1 2 3 Extremely 

likely 

 

 

 

Rundle-Thiele, Russell-Bennett, Leo 
& Dietrich (2012). Moderating teen 

drinking: Combining social marketing 

and education. Health Promotion, 
113(5), 392-406.  

 

Intentions 

 

SURVEY 1 
SURVEY 2 

SURVEY 3 
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Attitudes towards walking to school Source 
Survey 

No. 
 

[Please choose the most appropriate response for each statement] 

 

Walking to/from school is: 

[ Please choose the appropriate response for each item:] 
 -3 -2 -1 0 1 2 3  

Unhealthy        Healthy  

Unimportant        Important 

Boring        Exciting 

Unpleasant        Pleasant 

Unenjoyable        Enjoyable 

Harmful        Beneficial 

Bad        Good 

Worthless        Valuable 
 

 

Team Up survey and additional 

item (boring/interesting and 
healthy/unhealthy) from Scott, 

Eves, French, & Hoppe (2007). 

The theory of planned behaviour 
predicts self-reports of walking, 

but does not predict step count. 

British Journal of Health 
Psychology, 12, 601-620.  

 

General attitude towards the child 
walking to school 

 

  

 

SURVEY 1 

SURVEY 2 
SURVEY 3 

 

[Please choose the most appropriate response for each question] 

 

Whether or not the child walks to/from school in the next week is 

entirely up to me. 

[Please choose the appropriate response for each item:] 
Strongly 

disagree 

-3 -2 -1 0 1 2 3 Strongly 

agree 

 

How much personal control do you feel you have over the child 

walking to/from school in the next week? 

[Please choose the approptiate response for each item:] 
Very little 

control 

-3 -2 -1 0 1 2 3 Complete 

control 

 

How much do you feel that the child walking to/from school next 

week is beyond your control? 

[Please choose the appropriate response for each item:] 
Very much -3 -2 -1 0 1 2 3 Not at all 

 

 

 

Rhodes & Courneya (2003). 

Investigating multiple 
components of attitude, 

subjective norm, and perceived 

behavioural control: An 
examination of the theory of 

planned behaviour in the exercise 

domain. The British Journal of 
Social Psychology, 42, 129-146.  
 

Perceived personal control over 

the child walking to school 
 

 

SURVEY 1 

SURVEY 2 
SURVEY 3 
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[Please choose the most appropriate response for eachstatement] 

 
Statements Strongly 

disagree 

-3 

-2 -1 0 1 2 

Strongly 

agree 

3 

Many of my friends’ 

children walk 

to/from school 

       

Many of my family 

members’ children 

walk to/from school 

       

Many of the 

children in the 

neighbourhood walk 

to/from school 

       

Many children at the 

child’s school walk 

to/from school 

       

 

 
Rhodes & Courneya (2003). 

Investigating multiple 

components of attitude, 
subjective norm, and perceived 

behavioural control: An 

examination of the theory of 
planned behaviour in the exercise 

domain. The British Journal of 

Social Psychology, 42, 129-146.  
 

Descriptive social norms around 

children walking to school 
 

 
SURVEY 1 

SURVEY 2 

SURVEY 3 

 

[Please choose the most appropriate response for each question] 

 

People who are important to me think the child should/should not walk 

to/from school. 

[Please choose the appropriate response for each item] 
Should not 

 

-3 -2 -1 0 1 2 3 Should 

 

People who are important to me would disapprove/approve of the child 

walking to/from school. 

[Please choose the appropriate response for each item:] 
Disapprove 

 

-3 -2 -1 0 1 2 3 Approve 

 

People who are important to me want the child to walk to/from school. 

[ Please choose the appropriate response for each item:] 
Strongly 

disagree 

-3 -2 -1 0 1 2 3 Strongly 

agree 

 

 

Perugini & Conner (2000). 

Predicting and understanding 
behavioural volitions: The 

interplay between goals and 

behaviours. European Journal of 
Social Psychology, 30, 705-731.  

 

Injunctive social norms around 
children walking to school 

 

 

SURVEY 1 

SURVEY 2 
SURVEY 3 
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[Please choose the most appropriate response for each question] 

[ Please choose the appropriate response for each item:] 
Statements Strongly 

disagree 

-3 

-2 -1 0 1 2 

Strongly 

agree 

3 

Streets are dangerous to 

cross along the route 

to/from school 

       

The traffic along the 

route to/from school 

makes the walk unsafe 

       

It would be or is difficult 

for the child to walk 

to/from school 

       

The distance between the 

school and the child’s  

home is too far to walk 

       

The dangers of crime 

along the route to/from 

school makes the walk 

unsafe 

       

 

 
Napier, Brown, Werner & 

Gallimore. (2011). Walking to 

School: Community design and 
child and parent barriers. Journal 

of Environmental Psychology, 

31(1), 45-51. 
 

Perceived risk to the child 

 
 

 
SURVEY 1 

SURVEY 2 

SURVEY 3 

Walking to school Source 
Survey 

No. 
 

Are you aware of any campaigns to encourage walking to/from 

school? 

[Please choose only one of the following:] 

 Yes  

 No [skip to the next section] 

 Not sure 
 

[If yes] What is the name of the campaign/s? 

__________________________________ 

 

 
Davis, Nonnemaker & Farrelly 

(2007). Association between 

national smoking prevention 
campaigns and perceived 

smoking prevalence among youth 

in the United States. Journal of 
Adolescent Health, 430-436.  

 

Unprompted awareness of the 
Walk to School 2013 programme 

 

 

 
SURVEY 2 

 

Walk to School 2014 Source 
Survey 

No. 
 

Do you know about Walk to School 2014? 

[Please choose only one of the following:] 

 Yes  

 No [skip to the next section] 

 

How did you find out about Walk to School 2014?  

[Please chooseall that apply] 

 Participated in Walk to School in previous years 

 Website 

 

Merom, Rissel, Mahmic & 
Bauman. (2005). Process 

evaluation of the New South 
Wales Walk Safely to School 

Day. Health Promotion Journal of 

Australia, 16(2), 100-106. 
 

Prompted awareness of the Walk 

to School 2013 programme 
 

 

 

SURVEY 2 
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 Facebook 

 Twitter 

 Online advertising 

 Newspaper 

 Local council  

 School  

 Other parents at school 

 Friends 

 Child 

 Other: 

 
 

How do you feel about your overall experience with Walk to School 

2014? 

[Please choose the most appropriate response for each item:] 

 
 -3 -2 -1 0 1 2 3  

Very 

unpleasant 

       Very 

pleasant 

Very 

dissatisfied 

       Very 

satisfied 

We did not 

enjoy it at 

all  

       We enjoyed 

it very 

much 

 

 

Can you please tell us why you feel this way?  

[Open-ended] 

[Please write your answer here] 

____________________________________________ 
 

 

Tam (2004). Customer 
satisfaction, service quality and 

perceived value: An integrative 

model. Journal of Marketing 
Management, 20(7-8), 897-917.  

 

Satisfaction with the Walk to 

School 2013 programme  

 

 

 

SURVEY 2 
 

 

Did the child participate in Walk to School 2013?  

[Please choose one of the following:] 

 Yes  

 No  

 Not sure 

 

Is the child participating in Walk to School 2014?  

[Please choose one of the following:] 

 Yes  

 No [skip to the intentions section] 

 

Did the child participate in Walk to School 2014? 

[Please choose only one of the following:] 

 Yes  

 No  

 

Developed for this study. 
 

Participation in the Walk to 

School 2013 programme 
 

 

 
 

Merom, Rissel, Mahmic & 

Bauman. (2005). Process 
evaluation of the New South 

Wales Walk Safely to School 

Day. Health Promotion Journal of 
Australia, 16(2), 100-106. 

 

 

SURVEY 2 
 

 

 
 

 

 
 

 

 
 

 

 
 

SURVEY 3 
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Walk to School  aims to raise awareness of the 

physical, environmental and social benefits of 

walking to and from school, and to encourage school 

children to walk to/from school more often. The 

program encourages children and their parents to start 

walking to/from school on the first day of October, 

and keep it up each school day throughout the month. 

 

If Walk to School was held again next year, how likely or unlikely 

would the child be to participate? 

[Please choose the appropriate response for each item] 

 
Extremely 

unlikely 
-3 -2 -1 0 1 2 3 

Extremely 

likely 

 

 

What would encourage you or the child to participate in Walk to 

School 2015? 

[Open-ended] 

[Please write your answer here:] 

____________________________________________ 

 

What would discourage you or the child from participating in Walk to 

School 2015? 

[Open-ended] 

[Please write your answer here] 

_____________________________________________  

 
Merom, Rissel, Mahmic & 

Bauman. (2005). Process 

evaluation of the New South 
Wales Walk Safely to School 

Day. Health Promotion Journal of 

Australia, 16(2), 100-106. 
 

Intentions to participate in Walk 

to School 2014 
 

 

Developed for this study.  

 
SURVEY 2 

SURVEY 3 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

SURVEY 2 

 
 

 

 
 

 

SURVEY 2 
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Demographics Source 

Survey 

No. 

 

Your gender:  

 
[Please choose only one of the following:] 

 Female 

 Male 

 Other 

 

 

Source: 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter9102

011 

 

  

SURVEY 1 

ONLY 

 

Which age group do you belong to? 

[Please choose only one of the following:] 

 

 Less than 20 years 

 20‐24 years 

 25‐29 years 

 30‐34 years 

 35‐39 years 

 40‐44 years 

 45‐49 years 

 50‐54 years 

 55‐59 years 

 60‐64 years 

 65‐69 years 

 70 years and over 
 

 

ABS: 

http://www.abs.gov.au/ausstats/ab

s@.nsf/Lookup/2901.0Chapter30

2011 

 

SURVEY 1 

ONLY 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter9102011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter9102011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter302011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter302011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter302011
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Demographics Source 

Survey 

No. 

 

What is the post code where you live?  

 
[Please write your answer here] 

_______ 

 

 

What is the suburb or town where you live?  

 
[Please write your answer here] 

_______ 

 

  

SURVEY 1 

ONLY 

 

How many motor vehicles are owned by your household?  

 
[Please choose only one of the following:] 

 

 No motor vehicles  

 One motor vehicle 

 Two motor vehicles 

 Three motor vehicles  

 Four or more motor vehicles 

 Not stated 

 Not applicable 

 

 

ABS: 

http://www.abs.gov.au/ausstats/ab

s@.nsf/Lookup/2901.0Chapter10

752011 

 

SURVEY 1 

ONLY 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter10752011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter10752011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter10752011
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Demographics Source 

Survey 

No. 

 

What is the highest level of education you have completed?  

 
[Please choose only one of the following: ] 

 

 Postgraduate degree Level 

 Graduate Diploma and Graduate Certificate Level 

 Bachelor Degree Level 

 Advanced Diploma and Diploma Level 

 Certificate Level 

 School Education Level 

 

 

ABS: 

http://www.abs.gov.au/ausstats/ab

s@.nsf/Lookup/2901.0Chapter44

02011 

 

SURVEY 1 

ONLY 

 

Which one of the following best describes your situation? 

 

[Please choose only one of the following:] 

 

 Employed 

 Retired 

 Unemployed 

 Engaged in home duties 

 Student 

 Other, please specify 

 

  

SURVEY 1 

ONLY 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter4402011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter4402011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter4402011
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Demographics Source 

Survey 

No. 

 

What is the total of all wages/salaries, government benefits, pensions, 

allowances and other income your household usually receives? 

 

[Please choose only one of the following:] 

 
 $2,000 or more per week ($104,000 or more per year) 

 $1,500 - $1,999 per week ($78,000 - $103,999 per year) 

 $1,250 - $1,499 per week ($65,000 - $77,999 per year) 

 $1,000 - $1,249 per week ($52,000 - $64,999 per year) 

 $800 - $999 per week ($41,600 - $51,999 per year) 

 $600 - $799 per week ($31,200 - $41,599 per year) 

 $400 - $599 per week ($20,800 - $31,199 per year) 

 $300 - $399 per week ($15,600 - $20,799 per year) 

 $200 - $299 per week ($10,400 - $15,599 per year) 

 $1 - $199 per week ($1 - $10,399 per year) 

 Nil income 

 Negative income 

 

 

ABS: 

http://www.abs.gov.au/ausstats/ab

s@.nsf/Lookup/2901.0Chapter57

02011 

 

 

SURVEY 1 

ONLY 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter5702011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter5702011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter5702011
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Demographics Source 

Survey 

No. 

 

How do you identify yourself? 

 

[Please choose only one of the following:]  

 

 Non-Indigenous  

 Aboriginal  

 Torres Strait Islander  

 Both Aboriginal and Torres Strait Islander  

 

 

ABS: 

http://www.abs.gov.au/ausstats/ab

s@.nsf/Lookup/2901.0Chapter60

02011 

 

 

SURVEY 1 

ONLY 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter6002011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter6002011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter6002011
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Demographics Source 

Survey 

No. 

 

Were you born in Australia: 

[Please choose only one of the following:] 

 

 Yes 

 No 

 

Do you speak a language other than English at home? 

[Please choose only one of the following:] 

 

 Yes 

 No 

 

[If Yes:] 

What other language do you speak at home? 

 

[Please choose only one of the following:] 

 

 Cantonese 

 Mandarin 

 Greek 

 Italian 

 Vietnamese 

 Other 

 

 

ABS Victoria QuickStats & 

http://www.abs.gov.au/ausstats/ab

s@.nsf/Lookup/2901.0Chapter61

02011 

 

SURVEY 1 

ONLY 

http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter6102011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter6102011
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2901.0Chapter6102011
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Demographics Source 

Survey 

No. 

 

Would you describe yourself as a person with a disability? 

 
[Please choose only one of the following:] 

 Yes  

 No  

 

  

SURVEY 1 

ONLY 

 

How often do you currently smoke? 

 

[Please choose only one of the following:] 

 Daily 

 Weekly 

 Monthly 

 Not at all 

 

 

Kremer, Mudde and de Vries 

(2001) 

 

SURVEY 1 

ONLY 

 

How often do you have a drink containing alcohol? 

 
[Please choose only one of the following:] 

 Never 
 Monthly or less 
 2-4 times a month 
 2-3 times a week 
 4 or more times a week 

 

  

SURVEY 1 

ONLY 
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Re-contact Source 
Survey 

No. 
 

Do you wish to be entered into the draw for a voucher? 

[Please read the terms and conditions] 

[Please choose only one of the following:] 

 Yes 

 No 

 

[If yes] What is your email address? 

[Please write your answer here:] 

__________________________ 

 

Are you willing to be re-contacted by Griffith University to 

support future research studies? 

[Please choose only one of the following:] 

 Yes 

 No 

 

[If yes] What is your email address? 

[Please write your answer here:] 

__________________________  

 

 

Team Up survey. 

 

SURVEY 1 

SURVEY 2 
SURVEY 3 

 

 
 

 

 
 

 

 
SURVEY 1 

ONLY 




