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Abstract: 

 

In countries such as Australia, children's active and independent mobility has declined in the past 40 

years, with less children walking to school. As physical activity is a key component of child health and 

well-being this decrease in children’s independent mobility (CIM) and active travel (AT) has placed 

children at greater risk of physical and mental health problems. To confront this problem, travel 

behaviour change interventions to promote active and independent school travel are currently 

deployed in Australia by local and state governments. To date there have been few comprehensive 

studies of these interventions and in particular, whether and how they relate to contemporary 

parental attitudes and perceptions about CIM. There remain significant research gaps about the 

relative importance of travel behaviour change programs in parental decision-making processes.  

As part of the larger iMATCH (independent Mobility, Active Travel and Children’s Health) Project this 

research sought to identify the range of current interventions being used in Australia, the attitudes 

and perceptions of parents and guardians in a range of urban environments across the country, and 

to explore how interventions may better respond to these concerns to increase their effectiveness. A 

theoretical framework based on Azjen’s (1988) Theory of Planned Behaviour (TPB) and the Trans-

theoretical model of behaviour change (TTM) was developed to guide the research. The suggested 

theoretical model was examined by adopting the structural equation modelling (SEM). The valid and 



II 
 

reliable model was introduced regarding evaluating, designing, and running travel behaviour change 

interventions. This model was employed as a fundamental structure for guiling the research process. 

Interventions used in Australia were examined firstly using published project evaluations, websites 

and other reports, with attention given to their treatment of CIM and their efficacy. The broader 

iMATCH study used child and parent surveys and travel diaries, amongst other methods, collected 

from schools in nine neighbourhoods in Perth, Melbourne, Brisbane and Rockhampton. Responses 

provided in 309 parent surveys were examined in detail. A total of nine parents from two schools in 

Brisbane and one in Ipswich that were part of the broader study were then recruited for either a 

focus group discussion or a face-to-face interview, eliciting further detail on their attitudes. 

A wide array of parental attitudes about CIM was uncovered that differed significantly by school. At 

some sites parents were mostly focused on traffic danger issues; at others and especially in the 

Queensland schools risks of ‘stranger danger’ were more prominent. The analysis revealed 

somewhat higher levels of CIM being afforded by parents and more positive attitudes when 

compared with previous studies in Australia. Parents see many benefits in providing independent 

mobility to their children. But parents want behaviour change interventions that are delivered 

through schools, with government support, to help upskill their children. The research suggests that 

holistic behaviour change programs such as the Brisbane City ‘Active School Travel’ program and the 

Ipswich ‘Healthy Active School Travel’ program are preferable to other interventions that do not 

promote CIM or provide flexibility to work with locally contingent parental concerns and 

environmental problems. 

This thesis explores parental attitudes and perceptions towards children’s independent mobility and 

active transport in the Australian context to better understand parental views about behaviour 

change programs directed at children and to determine whether and how policy interventions can 

better respond to parental concerns. 
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1. Introduction 

1.1. Introduction 

There has been a significant, documented decline in active travel (AT) and independent mobility 

among Australian children during  the past two or more decades (van der Ploeg et al. 2008).  This 

decline has also been documented in many other countries around the world (Lubans et al. 2011). 

Evidential risks for children’s physical and mental health problems follow this decline in children’s 

independent mobility (CIM) and AT, and include overweight and obesity as well as reduced 

development of cognitive skills. This loss of CIM and AT has not only affected children’s lives, it also 

has direct and indirect effects on their parents’ lives. The broader community has encountered 

changes in social relations and physical environments such the increase in the  obligation of adults to 

drive or accompany their children to and from school, streets full of cars and empty of pedestrians 

and cyclists, and the decline in the numbers of children in the streetscape (Malone and Rudner 

2011). 

Levels of childhood obesity have been increasing dramatically throughout the world for a number of 

different reasons, including the fact that children are eating more foods that are high in fat and are 

spending less time undertaking physical activity. Overweight and obesity in children is a major health 

concern.  Different studies have shown that once a child becomes obese it is more likely for her/him 
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to remain obese into adulthood. Obesity not only has significant health and social impacts, but also 

has considerable economic impacts (Garrard 2009). In 2007–08, one-quarter of all Australian 

children aged 5–17 years were overweight or obese, up four  percentage points from 1995 

(Australian Bureau of Statistics). One of the crucial reasons for the high rates of overweight and 

obesity among children in Australia can be linked to reductions in children’s independent mobility 

and active travel (Merom et al., 2006). 

Children develop their social skills through exploring public spaces by themselves, developing 

relationships with others as well as a discovering a sense of place through contact with the physical 

features of the environments in their neighbourhood. The freedom of children to travel throughout 

public spaces without adult accompaniment is defined as CIM (Hillman 1993). Whitzman et al. (2010) 

argue that CIM should be regarded as one of the basic rights of children to be able to walk, to 

bicycle, and to use public transport, to get to different destinations such as schools or to meetings 

with friends and family and other destinations with different aims such as study or leisure, without 

adult supervision. As a simple definition, CIM is defined in the literature as the opportunity for 

children to travel freely in the public spaces without an adult (Hillman, Adams and Whitelegg 1990; 

Tranter and Whitelegg 1994).  

Reduced levels of active travel (AT) and children’s independent mobility (CIM) as well as broader 

physical activities can be defined as one of the most important  factors in declining children’s well-

being, which increases the risk of several modifiable diseases in children, reducing their overall well-

being, including mental and social development (Carver, Timperio and Crawford 2008:219). 

Researchers have argued and tried to identify a sustainable approach to ensuring that children have 

adequate levels of physical activity (Pont et al., 2011:138). Travelling to/from school has been the 

focus of most research about children’s active travel, as being a school student is the most important 

role for children. 

In response to these rising concerns, local councils and other interested organisations (these will be 

subsequently referred to as ‘councils’) around the world have introduced into schools a variety of 

initiatives in order to reduce the dominance of cars in the school journey. These include Safe Routes 

to School in the UK (Sustrans, 2001), Active and Safe Routes to School in Canada (Nicholson and 

O’Neill, 1999), Safe Routes to School in the USA (NHTSA, 2002), and Walking School Buses (Kingham 

and Ussher, 2005). Furthermore, in Australia a small but significant investment has been made in 

programs to encourage children and their parents to change travel behaviour and to promote safety 

for those walking and/or cycling to/from school. These programs have had diverse objectives. Many 

have had short time spans; others have changed and evolved over time. 



 
 

4 
 

In Australia, policy makers have introduced many policy interventions targeting children’s travel 

behaviour focused on traffic calming, children’s physical activity and health, and on reducing 

pollution from vehicle usage. There have been academic reviews of the problems and benefits of 

children’s travel behaviour during the journey to school, and evaluations of programs and policies 

for their health advantages.  However, there has not been a clear and full explanation of the 

different approaches made across Australian states, which are varied and complex. As will be shown 

in this thesis, CIM is a missing element in many programs (Moghtaderi, Burke and Dodson 2012:2). 

There is a need for more robust evaluation of active travel to school programs, to determine their 

efficacy and effectiveness in general (Wen et al. 2008:613). 

This study explores parental attitudes and perceptions towards children’s independent mobility 

(CIM) and active transport (AT) in the Australian context to explore parents’ views about children’s 

travel behaviour change programs and to determine whether and how policy interventions can 

better respond to parental concerns. 

 

1.2. Importance of CIM and Role of Interventions 

When children reach an appropriate age and level of experience, which differs for boys and girls and 

for the variations in children’s character, they are given various 'licences' to travel independently 

(Hillman et al. 1990; Tranter and Whitelegg 1994). CIM is often conceptualised as a set of gradual 

‘licences’ given by parents to children related to their age.  These licences range from staying within 

sight to travelling to a specific nearby destination, and to eventually roaming freely in their 

neighbourhood or city (Whitzman et al. 2009). The CIM licences granted to children can be seen as a 

set of different permissions, including allowing them to cross roads or to use public transport, to 

travel with other children, or to travel alone (Kyttä 2004).  

CIM is of value for a number of reasons. As mentioned earlier, children’s level of physical activity has 

a direct effect on their health and well-being. According to past research, a reduction in physical 

activity (including daily travel) contributes to increased weight and obesity among children (Carlin et 

al. 1997; Carver et al. 2005; Cooper et al. 2005). There are indications that a reduction in CIM may 

have far-reaching and substantial impacts on numerous aspects of children’s health and 

development (Russell 2010). Being driven to and from school, or around the neighbourhood by 

parents results in less independence for children (Fotel and Thomsen 2004). Children who are driven 

to school or other destinations hardly know their neighbourhood (Fyhri and Hjorthol 2009).   
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Moreover, it is quite possible that travel behaviour habits in childhood can lead to internalization 

and make the use of the car the primary choice in adult life (Andersen et al. 2008; Fyhri and Hjorthol 

2009). Children without the freedom to experience, to explore and gain expertise over their physical 

and social environments may lose the opportunity to develop healthy lifestyles, suitable social 

networks and environmental resilience (Kearns, Collins and Neuwelt 2003; McMillan 2005; Valentine 

and McKendrick 1997). 

Wicker’s conclusions did not come as a surprise to sociologists who had questioned the importance 

of personal dispositions and had emphasized instead social context and norms as determinants of 

human action (De Fleur & Westie, 1958; Deutscher, 1969; LaPiere, 1934). Considerations that deal 

with the likely approval or disapproval of a behavior by friends, family members, coworkers, and so 

forth are usually termed normative beliefs and, in their totality, they are assumed to lead to 

perceived social pressure or subjective norm to engage or not engage in the behavior (Ajzen & 

Fishbein, 1980; Fishbein & Ajzen, 1975). 

Considerations that deal with the likely approval or disapproval of a behavior by friends, family 

members, coworkers, and so forth are usually termed normative beliefs and, in their totality, they 

are assumed to lead to perceived social pressure or subjective norm to engage or not engage in the 

behavior (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). 

Although parental attitudes and perceptions have been identified as key factors influencing CIM and 

AT, especially in terms of travel to/from school (Kerr et al. 2006; Pont et al. 2011), there have been 

few comprehensive, national studies on parental attitudes and concerns about CIM in Australia and 

how interventions have affected them. According to Ajzen (2005)  in order to have a realistic 

understanding of parents’ attitudes, it is important to acknowledge that people’s  attitude and 

intention are influenced by a wide variety of cultural, personal, and situational factors. Therefore, it 

is probable that differences reveal amongst the different groups of parents in different cultural and 

social context. Moreover, parental attitudes and concerns can be affected by the physical 

environment, the social environment (Ajzen 2005). 

Alparone (2012) suggested a structural equation model to uncover the relation between different 

aspects of human life and the level of CIM. The model represented that the neighbourhood 

relations, social danger perception, scenes of community have effect on parents’ attitude and 

concerns about CIM. Therefore, a national wide study about parent’s attitudes and concerns toward 

CIM is required to specify the children travel behaviour change interventions for Australian urban 

context (Alparone 2012).  
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 Understanding the strength of key parental concerns and perceptions of children’s independent 

mobility across different urban contexts in urban Australia may help target policy interventions, few 

of which meaningfully engage parents beyond simple social marketing. The results open the 

possibility for exploring how parental attitudes are moderated by factors such as the built and social 

environment.  

The way that children travel to and from school is affected by a complex interaction of many factors. 

The main factors have been identified as perceived threats from traffic (Carver et al., 2006; Rudner, 

2012; Timperio et al., 2004; Tranter, 1993) and stranger danger (Carver et al., 2006; Joshi and 

MacLean, 1995; Russell, 2010; Tranter, 1993; Veitch et al., 2006; Zubrick et al., 2010). The growing 

pressure to be a ‘good’ parent (protecting children from all potential risks according to social 

interactions between parents about children’s trips to school) is another factor influencing parent’s 

decisions (Russell, 2010; Whitzman et al., 2010). Parents are the principal decision makers about 

children’s independent and active travel to/from school.  In addition, parents influence children’s 

attitudes by encouraging or discouraging CIM (Pont et al., 2011). Research into parental concerns 

and perceptions about CIM and AT has increased in recent years in Australia. These studies used a 

range of different methods to capture more detailed and specific factors and most focused on 

parental perceptions and attitudes towards AT and CIM and effective elements.  

One of the important components that has an impact on parental attitudes about CIM and AT is 

related to the nature of the particular community and the culture of the broader society. In 

countries such as Germany and Japan large numbers of people of all ages use outdoor public space. 

In more individualistic societies, such as the USA, UK, Australia and New Zealand, lower levels of CIM 

have been observed (Whitzman et al., 2010). Therefore, it can be argued that CIM is influenced by 

the social, cultural and physical characteristics of a particular community context (Malone and 

Rudner, 2011). 

However, as more people choose to drive their children to school, there are fewer opportunities for 

other children to actively commute to school, due to increases in both traffic safety and stranger 

danger. Therefore, in order to increase children’s independent mobility there is a requirement to 

both relieve parental fears about these dangers, and to create physical and social environments that 

encourage children's right to travel safely on their own (Carver, Timperio and Crawford, 2012). 

Several policy interventions have been implemented with the objective of increasing children’s AT 

and CIM through changes in the built and social environment. Policy interventions in Australia 

include walk-to-school initiatives (which include a broad set of initiatives from single walking-to-
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school events, through to organised ‘walking school buses’), bicycle programs, neighbourhood travel 

behaviour programs, road safety initiatives (especially safe-routes-to-school programs, but also 

including posted street travel speed interventions and crossing supervisors) or more holistic 

programs such as Travelsmart Schools or Active School Travel programs. These interventions have 

been designed largely on the basis of a social-ecological model of behaviour change (whether 

explicitly or not).  

There are common interactive associations between physical and social, policy and regulatory 

environment factors, and also individual factors (Jan, 2009). Previous studies have not clearly 

identified the effectiveness of these interventions on CIM or AT. Some of these interventions, even 

key national ones, may even be counterproductive in terms of AT and CIM (Moghtaderi, Burke and 

Dodson, 2012). 

1.3. Research Aims and Questions 

Given the many gaps in knowledge concerning parental attitudes and perceptions, and the 

importance of CIM and AT for Australian children, this research aims to: 

 Review and explain the effectiveness of policy interventions in Australia on increasing CIM.  

 Explore parents’ views about children’s behaviour change programs, CIM and AT. 

 Determine whether and how policy interventions can better respond to parental concerns. 

In order to achieve the research goals, the core question of the research is: 

 How can travel behaviour policy interventions best respond to parental concerns about CIM and 

AT? 

There are four secondary research questions, which focus on different explicit aspects of the 

question. Each of these questions has been divided into a series of sub-questions to cover all various 

dimensions of the issue: 

 What are the main attitudes and perceptions of parents that enable or prevent children’s 

independent mobility? 

 What are the beliefs related to parents’ perception about the norms that enable or prevent 

children’s independent mobility and active travel? 

 What are parents’ inclinations and levels of self-efficacy and perceived behavioural control   

regarding granting a CIM licence?  
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 How can parental attitudes and perceptions best be translated into knowledge that is useful 

to planners, urban designers and policy makers, especially in terms of travel behavior 

interventions? 

1.4. The Research Methodology 

This PhD thesis sits within a larger national study funded by an Australian Research Council Linkage 

Scheme Grant. The independent Mobility, Active Travel and Children’s Health (iMATCH) project is an 

Australian Research Council (ARC) project involving five universities around Australia. The iMATCH 

project sought to explore the interaction of policy environments with built and social environments 

in order to increase CIM, AT and physical activity to improve health outcomes. The focus of iMATCH 

is on policy interventions such as Australia’s Travelsmart Schools and Safe Routes to School 

initiatives in influencing CIT, AT and health. iMATCH attempted to provide a holistic and inter-

disciplinary evaluation of policy interventions. It drew on researchers from the transport, urban 

planning, and social geography and health fields, including industry collaborators. The project was 

conducted in conjunction with another ARC project with the same research team named CATCH 

(Children’s Active travel, Connectedness and Health). The CATCH project is also a multi-environment 

study of children which, in contrast to iMATCH, focuses on influences of the built and social 

environment rather than on policy interventions.  

The focus of this study is on aspects of parental attitudes and concerns around CIM and AT. It draws 

on the broader iMATCH studies, but also uses in-depth qualitative research undertaken with 

Australian parents and guardians to explore their attitudes and concerns in detail. In order to 

achieve a holistic understanding of the problem and gain wide insight about parental attitudes and 

concerns about CIM, this research is built on a theoretical foundation. This theoretical framework 

guided all parts of the study. The theoretical framework contains two different behaviour change 

theories to cover all aspects of the study. The theory of planned behaviour (TPB) is used to gain a 

better understanding about parental attitudes and intentions towards CIM, and the trans-theoretical 

model of behaviour change (TTM) guided the study to track and suggest implementing guidelines 

according to parents’ decision making processes.  

The parental surveys, which were part of the data collected by the iMATCH team, were used to 

prepare the quantitative data. The study used data from the surveys to help inform the theoretical 

framework. The research sites focused on primary schools in carefully selected neighbourhoods. 

Both studies captured data from 9-13 year-old children and their parents at nine schools in Perth, 

Brisbane, Melbourne and Rockhampton. This age range was selected because it represents the 
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transitory stage from lesser to greater independent mobility. In an introductory letter to the parents 

the purpose of the project was described as a study of children’s travel and it was explained that 

participation was voluntary. The researchers personally visited the schools to introduce the research 

to the children and to distribute the questionnaire to be taken home to the parents.  

Of the research sites in the broader study, three urban sites had significant policy interventions 

delivered recently in the schools, while three did not, allowing for some measure of comparison.  

In addition to parental surveys, several interviews were conducted with parents in order to achieve 

an in-depth understanding about parental attitudes and concerns. A set of focus groups and 

interviews were planned in a way to enable the study to cover all of the theories’ components. The 

data were also analysed with regard to the theories’ components. Moreover, the suggested 

theoretical model would be tested by SEM, using the parental surveys’ data. The result revealed that 

the model could be used in designing evaluating and running travel behaviour change interventions.  

1.5. Outline of the report 

This report begins with a review of what CIM and AT are, along with their importance for children 

aged between 9 and 13. This review shows the important role that CIM and AT can have in 

producing a healthy community. The most recent children travel behaviour change interventions in 

Australia were reviewed with regard to their efficiency in increasing CIM. The research tried to 

assess the effectiveness of interventions on parental attitudes towards CIM in different Australian 

urban contexts and examine differences in parental attitudes toward CIM, especially in the children’s 

journey to school. The review aimed to illuminate the weaknesses and strengths of the interventions 

in terms of increasing levels of CIM and AT. In Chapter Two, recent projects that are related to 

parental attitudes and concerns, their limitations and key findings are then reviewed to capture their 

findings and  to specify the gap in knowledge relating to parental attitudes and concerns about CIM. 

In accordance with the complexity of the research related to human behaviour, a theoretical 

framework was required. Therefore, Chapter Three contains a review of the most used behaviour 

change theories. Among the behaviour change theories reviewed, the theories most related to the 

research topic were selected to create a theoretical framework for the research. The theoretical 

framework, which contains two different behaviour change theories (the theory of planned 

behaviour and the trans-theoretical model of behaviour change), shaped a foundation that lead the 

research process. The following chapter, Chapter Four, explains the research methodology, which is 

designed according to the theoretical framework. This chapter also clarifies the two sets of data 

(survey data and interviews data) required for the research and data collecting process. 
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Chapter Five includes the quantitative analysis of the parental surveys. The qualitative analysis 

incorporated the analysis of questions, which were selected with regard to the theories’ 

components. Chapter Six presents the qualitative analysis of the interviews data with regard to the 

used theories’ components. The research questions were responded to in Chapter Seven by 

synthesising the results of the qualitative and quantitative analysis.  Finally, the study concludes with 

a discussion of the implications of the findings for theory and policy and planning in Australian cities 

and suggestions for future research. 
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2. Literature Review 

2.1 Introduction  

It has been documented that in many countries during the past two decades there has been a 

significant decline in active travel among children, as well as a massive increase in the use of car 

dependent travel. Evidential risks for children’s physical and mental health problems are correlated 

with this increased use of car dependent mode of travel. This trend has associated with the 

problems on physical and psychological development of children, and if not addressed, can 

contribute to major health and social issues (Pont et al., 2011:138). There are indications that the 

reduction in children’s independent mobility (CIM) and active travel (AT) may have a far-reaching 

and substantial impact on numerous aspects of children’s health and development (Russell 2010). 

Children develop their social skills through exploring public spaces by themselves, developing 

relationships with others and developing a relationship with their physical environment (Hillman, 

Adams and Whitelegg 1990).  

Reduced levels in AT and CIM, as well as in broader physical activities, can be defined as one of the 

most important factors in a decline in children’s well-being, which increases the risk of several 

modifiable diseases in children, reducing their overall well-being, including mental and social 

development (Carver, Timperio and Crawford 2008). It has been shown in different studies that once 

a child becomes obese it is more likely that he/she will remain obese in adulthood (Garrard, 2009:2). 

Moreover, travel behavior in childhood can become internalized and can have a direct effect on 
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lifestyle in adulthood. The trend of this increase in CIM and AT, had been contributed by lessening 

the children’s quality of life and accordingly lives, but also can be associated with significant effects 

on parents and the broader community, as they also experience changes in the social and built 

environment of the community (Malone and Rudner 2011).  

In response to these rising concerns, all responsible organizations such as health professionals, 

traffic planners and local authorities have introduced a variety of interventions aimed at 

counterbalancing the increase AT in daily journeys. As the main period of regular travel for children 

is travel to/from school, this has been the focus of most research about children’s active and 

independent travel. Interventions to promote active and independent school travel are currently 

deployed in many countries as well as in Australia, by both local and state governments. However, 

parents are the main decision makers regarding children’s travel mode. Therefore, parental attitudes 

and perceptions have been identified as key factors influencing CIM and AT, especially in terms of 

travel to school (Kerr et al. 2006; Pont et al. 2011). Understanding the strength of key parental 

concerns and perceptions of children’s independent mobility across different urban contexts in 

Australia may help target policy interventions, few of which meaningfully engage parents beyond 

simple social marketing. The results open the possibility for an exploration of how parental attitudes 

are moderated by factors such as the built and social environments (Moghtaderi, Burke and Dodson 

2012). 

According to recent evaluation of children travel behaviour interventions, CIM can be named as a 

missing piece of the puzzle in facilitating and improving children’s travel behaviour (Moghtaderi et 

al. 2012:2). In order to undertake such an evaluation as this study intends, firstly a review of what AT 

and CIM are, and what their importance is, are provided in this chapter. In the next step, the 

research looks at interventions related to CIM in Australia, in order to provide an understanding of 

how they have worked and to illuminate their weakness and strengths.  It is hoped that increased 

understanding will provide a basis for interventions to increase CIM and AT. Following this, the most 

recent project on parental attitudes and concerns, its limitations and key findings, is presented. 

Finally, the independent Mobility, Active Travel and Children’s Health (iMATCH) project, of which 

this study is a part, is outlined and its relation to this study is illuminated.  

2.2 Background and Scope 

Being driven to destinations such as school by parents can lead children into the culture of using a 

motorised mode of travel as their lifestyle in adulthood, as lifelong patterns of physical activity are 

established in childhood (Wong, Faulkner and Buliung, 2011:4). The growing culture of using a 
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motorised mode of travel, along with the developments in independent and isolated housing such as 

in suburban areas, may make it more reasonable to drive children to destinations such as school, 

sports practice, or a friend's house, compared with using an active mode of travel. Consequently, 

trips that children once made by walking or bicycling have been replaced by motorized 

transportation (Sirard and Slater,2008:372). The decrease in active transport for the school journey 

not only affects children’s health, but also results in fewer opportunities for children to develop road 

safety and personal safety skills. Moreover, increases in peak period traffic congestion and 

atmospheric pollution around schools are amongst the effects of driving children to/from school. 

Due to the fact that it is a regular activity, active travel to school potentially provides a way to affect 

children’s travel modes and increase their level of physical activity (Sirard and Slater, 2008:385). The 

physical environment provides opportunities for children's physical and mental development. 

Travelling from home to school is one of the main activities that can support children’s physical 

activity. However, many factors, such as traffic and strangers in their local environment and the 

journey between home and school, imply uncalculated risks (Tranter 1993), and these risks affect 

children’s presence in public spaces.  

2.2.1 Active transport to school 

“Active Travel (AT) refers to using a physically active means of transport to and from destinations 

(Bartram 2009a:3).” The most common forms of AT are walking or cycling, but AT can also include 

the use of any other non-motorised vehicles such as  scooters, roller blades, roller skates and skate 

boarding. Public transport is often included as this usually involves walking or cycling to stops and 

stations and is also considered environmentally friendly (Bartram 2009b:3). 

The 2007-08 National Health Survey results indicate that in Australia 24.9  percent of children aged 

between 5 and 17 years are overweight or obese (Statistics 2009:2). Although there are complex 

causes for overweight, recently attention has focused on the role of active transport in weight gain 

(Marten and Olds 2004:167). Children who use active modes of transport  for the school journey 

have higher levels of cardiovascular fitness in comparison with those who are driven to school 

(McMinn et al. 2011:10).  

There is strong evidence to support the view that there are significant immediate and future health 

benefits to be gained from an increase in physical activity among children. Any effort to promote 

physical activity among children is important and necessary, increasing their mental and physical 

health, both during childhood and adolescence (McMinn et al. 2011:12). Moreover, AT has been 

found to have social benefits as well by creating a stronger sense of community and social 
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interaction (Bartram 2009b:4). Active travel to and from school can give children the opportunity to 

obtain a clear image of their neighbourhood by cognition of the urban spaces and sense of built 

environment, signs and roads on their journey to and from school (Ting Fang 2014).  

The physical pattern of life in childhood can be beneficial during the long term and can encourage 

active commuting during adolescence. As Roberts (1996:1229) suggested, “it may be unrealistic to 

expect the chauffeured children of today to become the ambulant adults of tomorrow”. A child’s 

journey to and from school in childhood can be a major impact on an adult’s journey to and from 

work in adulthood (Fahlberg 2012). 

AT in Australia 

Despite the considerable benefits of AT, during the past thirty years there has been a significant 

decline in active travel to school throughout the western world (McMinn et al. 2011:2). In the United 

States active commuting to school decreased from 40.7% to 12.9% from 1969 to 2001. From 1985-

1986 to 1997-1999, the Department of Transport in England reported an 11% decline in the number 

of students actively travelling to school. Scotland has seen a similar decrease in children walking to 

school, from 69% in 1985 to 53% during 2005 (Sirard and Slater 2008:374). 

In Australia, active travel to school has steadily decreased over the past 30 years, despite the 

benefits associated with active school travel. From 1974 to 2005, the  percentage of primary school 

children using non-motorized modes of travel to/from school dropped from 66% to 10%, while the  

percentage of children who were being driven increased from 25% to 89% (Bartram 2009b:4). The 

reasons for this noticeable decrease in AT are still unclear, however, different factors which may 

have caused it include parents’ time pressures, perceived danger  through neighbourhoods, and the 

changing the lifestyle by culture of using motorised transportation (McMinn et al. 2011:2). 

In response to these concerns, local councils, central and state governments in all Australian states 

have introduced a variety of interventions to influence physical activity by increasing children’s AT, 

in order to reduce driven children to and from school. These interventions are described in detail in 

Section 2.3. 

2.2.2 Children’s independent mobility (CIM) 

Children’s social skills can be developed through exploring public spaces, just the same as their 

exploration of relationships with others and relationship with the place of their physical 

environment. CIM defined in literature as the freedom of children to travel throughout public spaces 

without adult accompaniment (Hillman 1993:6). Whitzman et al. (2009:5) suggested that one of the 
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basic rights of children is to be able to walk, to bicycle, and to use public transport to get to different 

destinations such as schools or other destinations with different aims, such as for study or for 

leisure, without adult supervision. Although there is limited documented data, a noticeable decline 

in CIM has occurred in recent decades in many nations, including Australia. The reduction of the 

freedom of children to experience the urban public spaces and engage in social interactions has 

been an important issue for researchers. According to Kyttä (2004:193) there are significant 

differences in independent mobility during childhood in recent decades in compare with the last 

generation. A loss of freedom for children noticed, in comparison with the freedom their parents 

had.  

Parents grant their children various levels of ‘licences’ to travel independently to different 

destinations. These licences differ in the freedoms that are offered to children, and range from 

staying within sight, to playing in the front yard, to travelling to/from school or a further destination.  

This licence is related to the children’s age, character, and level of maturity, and differs for different 

families (Tranter 1993). Children without such licence to travel to different destinations, especially to 

their school, rely on their parents to be driven or accompanied (Pont et al. 2011:139). The licences 

granted to children are a gradual set of permissions applying to crossing roads or riding a bicycle, 

travelling with other children, or travelling alone (Kyttä 2004:193). 

 The primary effect of CIM is its linkage with the level of AT (Garrard 2011:12). Moreover, CIM can be 

named as a central  right of children to have freedom of movement in urban environments, which 

children can often use to access a limited set of child-centred locations, such as playgrounds 

(Garrard 2009:307). Furthermore, children who travel actively and independently through public 

spaces apparently gain skills such as navigation, road sense and a range of other cognitive skillsets. It 

can be argued that communities where children have more independent mobility have higher levels 

of social interaction, and noticeable fewer  mental health issues (Garrard 2009:308). 

Negative impacts contributed by a reduction in CIM include limited opportunities for children’s 

physical and social development. “This may have serious public health implications in relation to 

their physical and mental health, as opportunities for physical activity (by walking or cycling) and for 

the development of psychosocial skills are being missed (Carver, Timperio and Crawford 2012:5)”. 

Three main primary sets of reasons for a decrease in CIM during the past two decades have been 

hypothesized as;  
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 Planning and design considerations (such as lower densities, less land use mix, better quality 

roads and more car traffic). 

 Social considerations (such as increased concerns around traffic and stranger danger)(Carver et 

al. 2012:5). 

 The growing pressure to be a “good” parent (protecting children from all potential risks, 

according to social interactions about children’s trips to school taking place between parents) 

(Whitzman et al. 2010:106). 

However, there is an interaction between the number of parents who drive their children to school, 

the less parents choose AT or CIM as their child’s mode of travel. Therefore, in order to increase 

CIM, there is a requirement to both notify parental concerns regarding CIM, and to make more safe 

built environments, which encourage children to walk safely actively and independently (Carver et 

al. 2012:4). 

In recent decades, many European cities have paid considerable attention to the safety and security 

of children being able to actively travel, not simply in terms of educational strategies aimed at the 

child, but in terms of reduced motorized vehicle usage. “While there is evidence that participation in 

active transport among Australian children has declined over recent decades, little is known about 

levels of independent mobility (Carver, Timperio and Crawford 2008:220).” Children’s outdoor 

independence and freedom varies across countries in relation to the nature of the built and social 

environment surrounding their homes (Stone 2014). 

 2.2.3 Children’s travel behaviour change initiatives 

This chapter is derived from a paper presented to the 35th ATRF conference in Perth, which 

reviewed Australian children’s travel behaviour change interventions (Moghtaderi et al. 2012) . 

In response to concerns about the impact of basic changes in children’s travel behaviour, local 

councils, central governments and other interested organisations around the world have begun to 

introduce a variety of interventions to influence children’s independent mobility, in order to reduce 

the use of cars for school journeys. A variety of policy interventions have been introduced targeting 

children’s travel behaviour and an improvement in children’s safety and security in public spaces. 

These policy interventions include walk-to-school initiatives (including a broad set of initiatives from 

single walking-to-school events, through to organised ‘walking school buses’), bicycle programs, 

neighbourhood travel behaviour programs, road safety initiatives (especially safe-routes-to-school 
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programs, and also include posted street travel speed interventions and crossing supervisors) or 

combinations of the above including school travel planning (Moghtaderi et al. 2012). 

These initiatives are generally underpinned (whether explicitly or not) by a social-ecological model of 

behaviour change. Though there are many such models, most assume there are mutually interactive 

associations between physical environment factors, social environment factors, policy and 

regulatory environment factors, and individual factors (Garrard 2009:10-11). A summary of the 

possible links between policy interventions and travel behaviour change for any population (not just 

children) as suggested by Killoran et al. (2006) is provided in Figure 2.1 

Figure 2-1: Possible relationships between travel behaviour change interventions, mode shift, active travel and physical 
activity; Source: Killoran et al., (2006) 

 

The more popular and extended initiatives in schools in different states and neighbourhoods in 

Australia include Travelsmart (Schools) programs, Safe Routes to School, Walk to School Day, and 

walking school buses.  

There are many other policy or program interventions that intersect with, but that do not explicitly 

target, travel behaviour change. Examples include trials to encourage more walking (but not 
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necessarily walking to school) and  the use of pedometers, as employed by Schofield et al.’s (2005) 

successful trial with older Australian girls in Central Queensland. Such initiatives are not considered 

within this review, which focuses solely on travel behaviour change interventions.  

Research into what makes for effective travel behaviour change initiatives for children has not been 

strong and the key factors are not known (Moghtaderi et al. 2012). However, Garrard (2011:8) notes 

that although systematic assessment of the reasons for differential results from initiatives has been 

lacking, the determinants of success are likely to include factors associated with schools and their 

social, cultural and built environments, program type and quality of implementation”. There is no 

clear evidence of the level of success of these initiatives and whether they can support the 

appreciable mode shift at the city or national level is not yet demonstrated  (Moghtaderi et al. 

2012).  

Other challenges include the nature of interventions for children, the vast majority of which are 

delivered via the school setting. Such interventions tend to work best when they have 

‘multicomponent strategies’ such as an ‘Active and Healthy School’ program, with a number of entry 

points into the program, and promotion via different approaches and settings (in and out of class; in 

the playground, the classroom and at home) (Naylor and McKay 2009:12). This is not how many 

Australian travel behaviour change programs work. 

Children’s travel behaviour change initiatives, international experience  

There are several programs, which have been deigned aimed to increase active school travel all 

around the world. Two examples of these are the Safe Routes to School (SRTS) program and the 

Walking School Bus (WSB). Previous international reviews of travel behaviour change interventions 

which include children’s travel, include the work of Ogilvie et al., (2004) Killoran et al., (2006) Yang et 

al., (2010) and Möser and Bamberg (2008). The large systematic review by Möser and Bamberg 

(2008) found that there was only limited and often inconsistent evidence of school-based travel 

behaviour change initiatives. For instance, attempts at creating safer cycling routes to school had no 

significant impact on child cycling rates in Texas (Yang et al. 2010:2). Fowling some examples of 

these initiatives are presented. 

“The Safe Routes to School program was initially developed in the United States. Funds were 

provided to each state in order to address some of the barriers of active transport to/from school. 

The majority of these funds are allocated to infrastructure changes such as traffic calming measures, 

street lighting and cycle paths (Levin Martin, Moeti and Pullen-Seufert 2009:7).” Moreover, there are 

other activities aimed at facilitating AT and CIM, such as education and special events, like walking 
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and cycling to school days, which are used as interventions though these are a lesser focus. “Studies 

that have been conducted to evaluate SRTS programs have shown that children at schools taking 

part in the intervention increased walking, biking, and car-pooling, and that those children who 

passed SRTS projects on their way to school were more likely to increase their walking or cycling 

(Boarnet et al. 2005:134).” 

A Walking School Bus is a group of supervised children who walk to school and pick up other children 

while travelling a predefined route. The WSB initially become popular in many countries such as New 

Zealand and Australia, where this program originated, and has been shown to successfully bring 

about some positive changes in children walking to school. Although the WSB programs have shown 

an increase in children walking to school, some important problems have been highlighted, such as 

the need for adult volunteers, fading enthusiasm for the program over time, and diminishing support 

from schools and councils. As such programs focused on WSB have been curtailed or ceased 

(Kingham and Ussher 2007:503). 

Travelling Green was a 6-week project which was designed to promote walking to school in Scotland. 

An evaluation of an intervention such as Travelling Green by McKee et al. (2007:819) showed an 

increase in the distance of active transport among children who involved students in this project. 

Although such interventions have a positive effect on children’s travel modes, there are some 

limitations associated with the study. For example, the results were based on self-reported distance 

travelled by mode and no objective measures of travel behaviour were used, the small sample size 

and there was no follow-up study to clarify whether there had been any long-term effects associated 

with the intervention or not (McMinn et al. 2011:2). 

Children’s travel behaviour change initiatives, the Australian experience 

The more popular and extended initiatives in schools in different states and neighbourhoods in 

Australia include the Travelsmart (Schools) programs, Safe Routes to School, Walk to School Day, 

and walking school buses. In the following each of these interventions types are discussed. 

Walking Programs 

Walk to school programs: A number of programs focusing primarily on events and activities to 

promote walking to school, via social marketing, have been used widely in Australia. Perhaps the 

largest, Walk Safely to School Day (WSTSD) is an annual, national event which involves all primary 

school children. This is a community event seeking to promote road safety, health, public transport 

and the environment, and it commenced in 2001. An initiative of the Pedestrian Council of Australia, 
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the WSTSD was assessed by Merom et al., (2005) in early 2000’s. At that stage, the WSTSD was 

primarily an activity only taking place in New South Wales (NSW) and the evaluation focused on 

NSW. The researchers evaluating the initiative used a register of participating schools, school 

evaluation forms, and telephone surveys conducted with randomly selected households in the two 

weeks after the event. The researchers recruited 812 parents or primary carers of a child aged 5-12 

years and who were responsible for overseeing or taking that household’s children to school 

(Merom et al., 2005). The investigators found that by 2004, 751 schools were participating but the 

participation was not the same during the following years. The schools reported that the main 

reasons for their likely continuation in the program were “to raise awareness of road safety” and to 

“reinforce students’ knowledge of safe pedestrian behaviour” (Merom et al., 2005). Broader 

transport, sustainability and health objectives were not of such importance for students’ 

involvement. Of the parents and care givers surveyed and who had participated and walked at least 

part of the way to school (representing 177 children) 69% usually walked to school on a Friday (the 

intervention day) suggesting an increase of 31% in children walking due to WSTSD (Merom et al., 

2005). 

Another, similar initiative is International Walk to School Day (IWSD), held in October annually 

(iWALK.Steering.Committee 2012), which attracts attention in schools across Australia and 

institutional support in some jurisdictions. VicHealth (the Victorian Health Promotion Foundation) 

used IWSD as part of its broader ‘Walktober Walk-To-School’ initiatives. In 2009, over 70,000 

children in 372 schools across Victoria participated in this initiative. In contrast to the pedestrian 

Council’s program, VicHealth’s initiatives are primarily health and physical activity focused. Recent 

changes have seen the rise of a new institutional structure for walking advocacy in Victoria, Victoria 

Walks, which has since promoted Victoria Walks to School, which firstly ran in October 2011. 

However, the focus of this event is more on transport, physical activity and health, rather than road 

safety.  
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Figure 2-2:  Images promoting Victoria Walks to School Day and Walk Safely to School Day 

 

The distinct differences in these two programs are meaningful, particularly in terms of how they deal 

with children’s independent mobility. The Pedestrian Council’s WSTSD promotes very strong 

messages about children requiring adult supervision – indeed hand-holding – if aged 10 or under. 

The WSTSD website provides ‘key messages’ for teachers and parents including: 

- Hold a grown-up's hand when you're on the footpath 

- Hold a grown-up's hand when you're in the car park 

- Hold a grown-up's hand when you cross the road 

- Wait until the bus has gone, then use a safe place to cross the road 

(Kramer, Street and Scruby) 

The promotional materials for WSTSD continue this theme, as shown in Figure 2.2, where a stylised 

adult holds two children’s hands. This focus on adult supervision- and extremely close supervision is 

at odds with the key messages of the Victoria WSD and IWSD programs, which though cognisant of 

and promoting road safety, are much more supportive of CIM. The levels of adult supervision and 

handholding promoted by the Pedestrian Council are beyond what many children, particularly those 

aged 8-10, require. Given that few parents have the time to walk their children to and from school, 

promoting such high levels of parental supervision and handholding could conceivably be counter-

productive for travel behaviour change (Moghtaderi et al. 2012).        

  http://www.canberratimes.com.au/entertainment/books     http://www.travelsmart.gov.au/schools/schools2.html 

http://www.canberratimes.com.au/entertainment/books
http://www.travelsmart.gov.au/schools/schools2.html
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Walking school buses: A Walking School Bus (WSB), sometimes claimed as an Australian innovation, 

is “a group of children who walk to and from school chaperoned by a responsible adult" (Mendoza, 

Levinger and Johnston 2009). This initiative responds to parental concerns about traffic and stranger 

danger by providing structured walking with chaperones, usually volunteers from the school 

community. Parents, guardians or other adults act as ‘drivers’ and ‘conductors’ at the front and rear 

of a platoon of children, walking a set route and collecting children on their way to school. WSBs 

often place restrictions on children, in that parental chaperones tend to set rules regarding 

behaviour whilst on route, preventing over-aggressive play, ball playing or use of electronic devices. 

Many programs also require children to wear high-visibility safety vests, which they tend to complain 

about (Kong et al. 2009:323), or which may lead to teasing by other children (Colac Otway Shire 

2005). 

Unheard of twenty years ago, WSBs proliferated widely in the late 1990s and early 2000s in 

Australia. Western Australia has used WSBs as part of their Travelsmart to School program (see 

below) since 2003, by coordinating the overall program, providing key resources, and training local 

council officers. Competency training and street audits were required for each WSB route, in order 

to provide liability cover. By 2006 there were 39 WSB routes to 26 schools (John 2006).  

WSBs have not been an unquestioned success. VicHealth had a large program but ceased funding 

after a 2007 review. By then around 48 schools in 12 Victorian council areas had participated in the 

program. The review found that the programs achieved some successes but were resourced 

intensive, had lengthy project planning and management requirements, had difficulty in attracting 

and maintaining volunteers, and were isolated from other transport initiatives (VicHealth 2007). 

They also tended to cater only to younger students, and did not encourage children to walk or cycle 

independently to school, doing little to promote CIM generally. Though funding has ceased, 

VicHealth’s website retains advice to communities who may want to start their own effective 

strategies (VicHealth 2007) but informs clearly of these limitations.  

‘QUT Walking School Bus’ Program was from the largest programs in Australia, which funded by 

Queensland Transport, at its height had recruited around 100 schools across the state. However, it 

just held for it two years, due primarily to problems retaining volunteers and maintaining the ‘buses’ 

in operation (Moghtaderi et al. 2012).  

South Australia maintained a large WSB program from 2002, following a trial at two schools, run as a 

partnership between Transport SA and a local council. But it too found the program limited, with 

problems establishing liability protections for volunteers in the early phases. Wherever it spread, 
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enthusiasm quickly waned, with the number of participating schools plummeting from 23 in 

September 2007 to only seven in November 2008 (Bartram 2009a:5). 

A longer-term study of WBS longevity in the face of these problems is provided by Kingham and 

Ussher (2005) in Christchurch, New Zealand, which found very few survive beyond one-and-a-half 

years, with burdens on volunteers and failures to recruit students cited. However, in a survey of 

parent-coordinators, the number one reason given for the discontinuation of WSBs was described as 

“kids old enough to walk or bike alone” (Kingham and Ussher 2005:317).  

Given these problems, WSB may still have applications in niche local circumstances, but as a state or 

national program they appear to have limited appeal. Actually, it can argue that they do little to 

promote CIM. as they were responding to a problem that may not necessarily be there, especially as 

children age and no longer need parental supervision. Indeed, some aspects of WSB programs may 

be quite counter-productive to broader objectives of encouraging children’s independence 

(Moghtaderi et al. 2012).   

Cycling Programs 

 

Ride to school programs: Various rides to school programs and events are used in Australia, often as 

part of broader bicycle participation programs. Cycle to School Day is held annually in Western 

Australia, as part of Bikeweek. Resources for schools to hold their own event are provided through 

the Department of Transport’s website. In 2012 around 18,000 students were believed to have 

participated across 132 schools(Government of Western Australia Department of Transport 

2012)(Government of Western Australia Department of Transport, 2012). The largest event 

nationally is National Ride2School Day, supported by Bicycle Network Victoria and the Victorian 

Government, and which is attracting attention in other states. In 2012, around 1100 schools 

participated nationally, equating to approximately 140,000 children (Moghtaderi et al. 2012).  

Bicycle Network Victoria’s broader Ride2School program is probably the largest program nationally 

by participation, which has involved around 2,000 schools across every state and the ACT. It offers 

cycle skills training in addition to tailored advice and strategies for increasing participation, including 

assistance with bicycle storage solutions and cycle promotion events, though not necessarily 

funding. An evaluation of the program in 13 Victorian primary schools in 2007 found mixed impacts 

on active travel, with parents reporting an increase, but students reporting a slight decrease in active 

modes to school.  The review highlighted the importance of at least one ‘cycle champion’ in a school 

for the scheme’s success.  As well,  the school prioritising active transport across staff and programs, 
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and infrastructure conditions in and around the school, were cited as factors being influential in the 

success of these programs (Garrard and Crawford 2009:12). 

Though not explicitly stated as an objective, these rides to school programs are broadly supportive 

of CIM as they provide opportunities for children to gradually offered by the CIM license and transfer 

from adult supervised travel to independent travel to school (Bartram 2009).  

Bike buses/bike trains: Bike Buses (or Trains) is another version of the WSB idea and shift it to the 

bicycle mode. A bike bus is a group of students riding to school, accompanied by adult cyclists, on a 

designated route. The idea was promoted in Australia by groups such as VicHealth with their ‘Pedal 

Pod’, though very few schools nationally have taken up the idea (Fallon 2007). The Trinity Beach 

State School in Queensland is the most prominent school in Australia with an active bike bus. Over 

90 students travel regularly to the school along two key routes. Led by the deputy principal, the 

program, developed with the Queensland Government, has been paralleled with bicycle education 

and storage development at the school (Allen and Johnson 2011). Factors that have made this school 

so successful are not yet well understood, but may include its somewhat unique catchment and built 

environment. The presence of a cycle champion within the school, and the development of a 

supportive social environment throughout the school community and especially amongst parents 

can be amongst the reasons that made if more successful than WSB (Moghtaderi et al. 2012).  

However, the bike bus has the same limitations for children’s independent mobility as walking 

school buses. If children ride part of their journey to a bike bus meeting point independently, then 

concerns about CIM may diminish somewhat. However, without further research into actual bike 

buses, like the kind performed on WSBs, it is difficult to definitively state how such programs 

intersect with the CIM agenda (Moghtaderi et al. 2012).  

Integrated Programs 

School travel planning / Travelsmart / Streets Ahead: School travel plans try to achieve behaviour 

change by planning a context-appropriate set of more holistic actions. The full process involves 

establishing baseline data, identifying barriers and opportunities, developing actions, implementing 

them, monitoring and evaluating outcomes, and handing over the plan for embedding in the school’s 

policies and culture (Peddie and Somerville 2006:87).  

The Victorian Department of Education ran a school travel planning initiative in twenty-nine primary 

schools and five secondary schools from around 2002, with funding that allowed for works in and 

around school sites. Other activities, such as staggered departure times for students who walked or 

were being picked up by car at one school, cost nothing. In general the program appeared to 



28 
 

increase active transport at the schools, with schools reporting drops in traffic levels and poor driver 

behaviours (Peddie and Somerville 2006:89-90). 

Generally, the Australian programs have been pulled under the banner of ‘Travelsmart’ given 

Commonwealth founding in early 2000s. In fact not all Travelsmart schools’ interventions integrate 

the full school travel planning process. The first full iteration of Travelsmart schools in 2004 in 

Victoria achieved a 24.9% increase in walking, a 48.0% increase in cycling and an 8.0%  reduction in 

the number of trips taken by car, across 17 primary schools (Hughes and Di Pietro 2005:7). In NSW, 

the program involved 15 schools mainly around Sydney, five of which were Catholic schools. An 

evaluation of outcomes in five of the 15 schools found that active transport to school increased in 

only three; two of the schools decreasing active travel over a longer period (Moghtaderi et al. 2012).  

In Western Australia, a large Travelsmart schools program has run since 1998, with around 30 to 60 

schools participating annually. The first pilot school increased walking by 118% and reduced car trips 

by 22% (Transport [WA] 1999:16). By 2006, some 10,000 children from 160 schools had participated, 

with the program achieving around 18% less school traffic (John 2006:9).  

In South Australia, there is also an impressive history of school interventions funded under the 

TravelSmart banner. By 2010, around 190 schools and 14,000 students had participated. More 

recently a new pilot scheme had commenced, funding a smaller number of schools, but seeking to 

work over a much longer intervention period. Ten schools participated in 2010 (Government of 

Western Australia Department of Transport 2012). 

Brisbane City Council has run its own similar program for many years, adapting the Travelsmart 

Schools methods to its own needs. A key component of their “Active School Travel Program” is the 

‘Walking, Wheeling Wednesdays’ activity, which encourages children on one day a week to try active 

transport to school. The hope is that children and parents are familiarised with all that is needed for 

active transport, and that for those who find it works for them, active commuting may become 

entrenched week-long behaviour over time. The Council reported that in 2011, 117 schools had 

participated since 2004, with an average 35% reduction in car trips at participating schools in 2010 

(Brisbane City Council 2011:7). 
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    http://healthierworkplacewa.com.au/take-action                http://tsts.com.au/profiles/blogs/rac-walk-to-school-day 

Though generally these results seem impressive, the only controlled trial of Travelsmart in Australia 

produced mixed findings. In 2005 a similar intervention was run in NSW by the Central Sydney Walk 

to School Research program, funded by the New South Wales (NSW) Health Department, as part of a 

larger health promotion scheme. Some 24 schools in inner western Sydney participated in the trial. 

This involved a broad intervention including the development of school travel access guides, 

classroom activities and some limited improvements to build environments around schools by local 

councils (NSW Department of Health 2009). The researchers found little evidence of an impact of the 

trial on children’s walking to and from school, with students in both the intervention and control 

groups reporting increases in their walking behaviour, and high variations across the schools (Wen et 

al. 2008:617).  

Another iteration of the school travel planning approach was the Streets Ahead initiative in Victoria. 

Not to be confused with an engineering-based intervention program of the mid-1990s by the same 

name, VicHealth funded six councils of highly varying socio-economic status for a three year 

intervention.  This involved collaboration with councils to effect changes to the built environment, 

programs and activities in schools and capacity building for local community groups. Funding was 

focused on a cluster of around three schools in each site. The program sought to “to create 

supportive environments that increase children’s active travel and independent mobility in all 

aspects of their local community life, not only to and from school” (VicHealth 2011:5). As such, the 

program was the first of its kind in Australia to explicitly place children’s independent mobility as a 

first order priority. The results of the trial indicated large differences between the high and low 

socio-economic sites. The more disadvantaged sites had the highest rates of active travel and CIM, 

with one school achieving over 80% mode share – extremely unusual in the Australian context 

(VicHealth 2011:6). Some of the activities were particularly inventive, including involving the local 

http://healthierworkplacewa.com.au/take-action
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Men’s Shed at one site to assist with providing custom-built racks to house scooters, which have 

become a significant mode at many Australian schools (VicHealth 2011:9).  

http://www.tmr.qld.gov.au/Safety/School-road-safety/Safe-school-travel-safest 

Safe Routes to School: Of all the road safety initiatives, Safe Routes to School (SRTS) a program 

usually administered by transport departments in state governments has most intersected with the 

travel behaviour change agenda. The program tends to involve surveys of local needs and 

behaviours, action-plans with a strong engineering component, as well as enforcement and 

encouragement activities, and some monitoring and evaluation. The approach of safe routs to school 

is  to facilitate AST by some improving the street environments surrounding many schools, with 

funds made available for improvements such as pedestrian crossings, crossing supervisors, signals, 

traffic calming measures, and shared paths (Commonwealth of Australia 2013).  

International evaluation of the effectiveness of SRTS suggests some impact on active travel, though 

impacts on CIM are unclear. Boarnet et al. (2005:134) studied ten schools in California, using a cross-

sectional approach that separated students who passed key SRTS projects on their way to school 

from students who did not. Parents self-reported significant increases in active travel, particularly 

walking, after the SRTS improvements had been made, with the largest gains being for those whose 

children were directly affected by the improvements, results similar to those obtained elsewhere in 

the US (Staunton, Hubsmith and Kallins 2003:1434). 

In Australia, SRTS has altered slightly from its US counterparts. In the late 1990s it was adopted in 

NSW without an engineering intervention, and more as a hybrid behaviour change intervention – a 

precursor to what became the state’s Travelsmart initiatives. In its first year the program reached 

100,000 families alone via surveys of children’s travel and parental attitudes and concerns. As a 

result, 400 local action plans were developed in 1999 to assist future works programs and traffic 

safety education programs (Wall 2000). The largest evaluation of SRTS in Australia (Rose 1999:15) 

compared and contrasted state SRTS initiatives through to the late 1990s. By that time Victoria and 
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Western Australia had mature engineering-led safety-focused programs, South Australia was 

following Victoria’s lead, and NSW was committing itself to its large program absent of engineering 

components. The evaluation noted the importance of managing expectations about the scale and 

timing of possible engineering investments, given capital works budgets are often locked in for the 

coming year. SRTS programs were also beset by ongoing maintenance issues, both in terms of the 

educational component, but also in terms of treatments installed as part of SRTS programs (Rose 

1999:14-15) 

Since that time, SRTS has continued in many jurisdictions, but the broader Travelsmart programs 

have been where much attention and investment has mainly concentrated. As such, the 

coordination and national attention given to SRTS in Australia has never reached that which was 

developed in the United States. Moreover, SRTS is no longer necessarily the common term used. For 

instance, Queensland effectively rolled SRTS into its ‘Safe School Travel’ (SafeST) program, delivered 

by the Department of Transport and Main Roads, which includes other initiatives, including 

programs targeting the safety of child passengers in cars and buses. Administered through road 

safety advisors, SafeST includes limited funds for minor works, under a Safe Walking and Pedalling 

Program (SWAPP). The latter is explicitly not about specific ‘safe routes’, with the TMR website 

informing “Rather than simply making children adopt a particular safe route to and from school, 

the program also aims to increase the number of walking and cycling trips taken by children” (SafeST 

2012). 

Evaluations of these initiatives beyond road safety are limited or non-existent in the Australian 

context. According to these projects character, it is hard to determine their impact on active travel 

or CIM. However, SRTS and its variants are not in any way antagonistic to CIM, and are likely to be a 

useful promoter Moghtaderi et al. 2012).  

Evaluation of children’s travel behaviour change interventions 

Evaluations of these initiatives beyond road safety are limited in the Australian context. However, 

the review highlights a number of problems for our understandings of how policy interventions are 

promoting active travel and how they treat CIM in particular. The evaluation of interventions had 

done regarding their level of success in encouraging CIM. A summary of children travel behaviour 

change interventions is shown in Table 2-11, together with their relation with CIM. 
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Table 2-1: Summary of key Australian children’s AT initiatives by type (Moghtaderi et al. 2012) 

Initiative 
Aims and 
Methods 

Implementation Parental Involvement Evaluations CIM 

Walk to School Initiatives 

Walk to 
School 
Programs 

Pedestrian 
promotion; some 
safety messages. 
Often involves 
just single-day 
walk-to-school 
promotions. 

Usually implemented 
at school level by a 
working group 
comprising teachers, 
parents and students, 
perhaps with support 
from external 
agencies. Examples 
include Walk Safely to 
School Day (WSTSD) 
and International 
Walk to School Day 
(IWSD). 

Recruitment happens 
in schools with 
children; parents 
receive materials and 
are encouraged to 
allow their children to 
participate. Parents 
are encouraged to 
walk with their 
children in some 
programs, especially 
WSTSD. 

Participation can be 
extremely high, with 
over 70,000 children 
in 372 schools 
participating in IWSD 
in Victoria in 2009. 
751 schools 
participated in NSW 
in WSTSD, but 
repeated 
participation was low 
(Merom et al., 
2005:103). 

Most programs 
supportive of CIM. 
Specific programs such 
as WSTSD that require 
adults to hold hands of 
children aged 10 or 
under crossing roads 
(beyond what many 
aged 8-10 require) may 
be antagonistic to CIM. 

Walking 
School 
Buses 

Overcome 
parental concerns 
about traffic and 
stranger danger 
by providing 
structured 
walking with adult 
chaperones, 
usually parent or 
neighbourhood 
volunteers. 

Parents, guardians 
or other adults act 
as ‘drivers’ and 
‘conductors’ at the 
front and rear of a 
platoon of children, 
walking a set route 
and collecting 
children on their 
way to school. 

Some parents 
required as 
volunteers, with 
competency training, 
police checks and 
other requirements, 
leading to high 
workloads for those 
involved. 

Program can only 
operate as frequently 
as volunteers are able 
to commit time 
(http://www.transpor
t.wa.gov.au/); QUT 
Walk to School 
program imploded 
due in part to 
problems of 
volunteer retention. 

May be responding to a 
problem that may not 
necessarily be there, 
especially as children 
age and no longer need 
parental supervision. 
Some aspects of WSB 
programs may be quite 
counter-productive to 
broader objectives of 
encouraging children’s 
independence. 

Bicycle Programs 

Ride to 
School 
programs 

Encourage cycling 
to school, often 
as part of broader 
bicycle 
participation and 
education 
programs. May 
involve regular 
school rides, or 
single-day events 
such as Bicycle 
Network 
Victoria’s National 
Ride2School Day 

Usually 
implemented at 
school level by a 
working group 
comprising 
teachers, parents, 
and students, 
perhaps with 
support from 
external agencies. 

Limited involvement. 
Recruitment happens 
in schools with 
children; parents 
receive materials and 
are encouraged to 
allow their children to 
participate, and to 
assist with provision 
and maintenance of 
bicycles. 

Evaluations of such 
programs are few. 
Evaluation of the 
broader Ride2School 
program of Bicycle 
Network Victoria 
found mixed results, 
with parents 
reporting an increase, 
but students 
reporting a slight 
decrease in active 
modes to school 
(Garrard and 
Crawford, 2009).  

Broadly supportive of 
CIM, providing 
opportunities for 
children to potentially 
shift from adult 
supervised travel to 
independent travel to 
school. 

Bike Buses/ 
Bike Trains 

Takes the walking 
school bus idea 
and converts it to 
the bicycle mode. 
A bike bus is a 
group of students 
riding to school, 
accompanied by 
adult cyclists, on a 
designated route. 

Usually 
implemented at 
school level by a 
working group 
comprising 
teachers, parents, 
and students, 
perhaps with 
support from 
external agencies. 

Some parents 
required as 
volunteers, with 
competency training, 
police checks and 
other requirements 
leading to high 
workloads for those 
involved. 

Nil evaluations 
conducted thus far, 
though the 
experience of the 
Trinity Beach State 
School bike bus in 
Queensland 
demonstrates the 
strong potential for 
this model in specific 
contexts. 

Has the same limitation 
for children’s 
independent mobility 
as walking school 
buses. But without 
further research on 
actual bike buses, of 
the kind performed on 
WSBs, it is difficult to 
definitively state how 
such programs intersect 
with the CIM agenda. 

Integrated Programs 

School 
travel 
planning / 

Achieve 
behaviour change 
by planning a 

Often involves a 
wider set of actors 
including state 

Varied, depending on 
the initiatives 
selected within the 

Travelsmart Schools 
in 2004 achieved a 
24.9 per cent increase 

Broadly supportive of 
CIM. However, Streets 
Ahead is the first such 

http://www.transport.wa.gov.au/
http://www.transport.wa.gov.au/
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Initiative 
Aims and 
Methods 

Implementation Parental Involvement Evaluations CIM 

Travel smart 
/ Streets 
Ahead 

context-
appropriate set 
of actions, with  
monitoring and 
evaluation, 
embedded within  
the school’s 
policies and 
culture. Examples 
include 
TravelSmart 
Schools and 
VicHealth’s 
Streets Ahead. 

and/or local 
government, 
principals, teachers, 
parents and 
students. Funding 
and support may be 
provided by 
government.  

broader suite of 
programs, however 
most are limited to 
information provision 
and key messages, 
encouraging child 
participation.  

in  
walking, a 48.0 per 
cent increase in 
cycling and an 8.0 per 
cent reduction in the 
number of trips taken 
by car, across 17 
Victorian primary 
schools (Hughes and 
Di Pietro, 2005). In 
Western Australia 
some 10,000 children 
from 160 
schools had 
participated with the 
program achieving 
around 18 per cent 
less school traffic 
(John, 
2006). 

program to explicitly 
place CIM as a first 
order priority.  

Safe Routes 
to School 

Improve street 
environments 
around schools to 
encourage safe 
children’s AT. 
May involve 
surveys 
of local needs and 
behaviours, 
action-plans with 
a strong 
engineering 
component, as 
well as 
enforcement and 
encouragement 
activities, and 
some monitoring 
and evaluation. 

Usually 
administered by 
transport 
departments in 
state governments, 
involving principals, 
the parents & 
citizens groups at 
targeted schools 
and other 
stakeholders. 

Minimal involvement 
of parents, with the 
focus generally being 
on changes to the 
built environment.  

Evaluations of these 
initiatives beyond 
road safety are 
limited or non-
existent in the 
Australian context. 
Given patchy 
implementation, it is 
not easy to determine 
their impact on active 
travel or CIM in 
Australia.  

By improving road 
safety, and placing no 
limitations on children’s 
independence, SRTS is 
likely a useful promoter 
of CIM.  

As they are unsupportive of CIM, walking school buses are flawed, given their poor longevity and 

resource-intensiveness. Initiatives such as Walk Safely to School Day, as currently promoted, do not 

appear to have incorporated the latest research findings on CIM appropriately into their planning 

and design. Without any research base, it is difficult to determine how bike buses, such as the long-

running and successful program at Trinity Beach State School, may encourage or discourage CIM. 

Initiatives such as TravelSmart, Walk and Ride to School programs and Safe Routes to School already 

support CIM, and some could be adapted to further promote this imperative. Yet, none of these 

initiatives is compelling as a response to all the problems of car-based school travel in the Australian 

context, which likely says much about our built and social environments not helping support 

children’s walking and cycling (Moghtaderi et al. 2013). 
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Other future research needing to be raised by this review includes the lack of controlled trials and/or 

evaluations that capture multiple dimensions of travel behaviour change, including CIM. Even the 

recent Streets Ahead program, which included CIM as a first priority objective, failed to report major 

changes in CIM behaviours as part of their recent evaluation (VicHealth 2011). This may require 

significant changes to methods, including improving the commonly used ‘Hands Up’ approaches to 

measuring children’s mode of travel, (where students in class raise their hands if they walked or 

cycle to school to self-report) so as to incorporate measures of independence, as well as funding 

controlled trials where appropriate. There also remain many questions about the role of school staff 

and what is needed to make initiatives ‘work’ for Australian schools, given their other priorities, in 

each local context. Energies expended on unsuccessful initiatives may prevent schools committing to 

other more suitable programs (Mulford 2003). Moreover, there remain only limited understandings 

of parental behaviours, attitudes and preferences in terms of many of these interventions. Research 

in all these areas may support improved interventions in future (Moghtaderi et al. 2012). 

2.2.4 Affective elements influencing children’s travel behaviour  

There are different aspects of communities that can have effect in people’s behaviour. These 

effective elements are complex and multi-dimension. In order to change human behaviour it is 

necessary to understand the most important aspects of built and social environment for the 

particular behaviour. Therefore, making any changes in behaviour require understand complexity of 

a community and its correlations in the psychological and physical wellbeing of that community’s 

inhabitants (Butterworth 2000). Designing any intervention in order to change and unhealthy 

behaviour in a particular community without considering the expanse of contextual factors in which 

that behaviour occurs would resulted in misleading in understand the factors affecting their health-

related actions and choices and as a result would decrease the intervention’s implication (Sarason, 

1974). 

Moreover, Ajzen (2000) discussed; “that the reasoned action perspective is compatible with 

evidence for automatic processes in the activation of attitudes and behaviour, and with the finding 

that attitudes can vary with the context in which they are expressed.”  By careful contemplation on 

people’s attitudes and behaviour the likely approval or disapproval by the society are usually termed 

normative beliefs. In fact perceived social pressure to about a aimed behaviour are assumed to lead 

their attitudes and action (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). 

Another aspect of people’s life is the built environment as it can has a direct effect on people’s 

wellbeing. Built environment can encourage inhibits physical activity (Butterworth 2000). The effect 
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of social and build environment are extensively examined by several researches. As a general term, 

the previous studies notified that higher level of active transport are resulted by high density 

environment, and mix land use (Banister and Hickman 2006). However, the social context and 

individual attitudes can affect the efficiency of such build environment (Susilo et al. 2012). 

Susilo and Kitamura (2008) suggested that active travel mode in any specific urban context is 

effected by divers indices including; high connectivity of the neighbourhoods, natural surveillance, 

high quality public realm, and traffic calming. 

To improve health behaviours or making any changes in a particular behaviour intervention with a 

combination of different approaches about human life would be necessary. Thus, in order to change 

behaviour built environment have to be consider as an effective aspects of human life. These 

changes in built environment can only be effective and result actual change in the behaviour should 

be accompanied by clear understanding of individuals to  improving persons’ attitude, self-efficacy, 

perception, and so on (Ellaway 2002). 

Therefore, there is an active relation between issues that can influence parental attitudes about 

children’s active and independent mobility and the nature of the social and built environment of the 

specific community and to the culture of the broader society. A noticeable number of people of all 

ages use outdoor public spaces, and at the same time higher levels of CIM have been tracked in 

some countries such as Germany and Japan. Meanwhile, in other countries such as the USA, UK, 

Australia and New Zealand, all of which have more individualistic societies, lower levels of CIM have 

been detected (Whitzman et al. 2010).   

There are several elements that have direct or indirect effect on children’s travel behaviour. These 

factors have to be taken into consideration carefully.  The most essential and first step in defining 

appropriate policy interventions targeting children’s travel behaviour can be understanding these 

affective issues (Morris, Wang and Lilja 2001). Several elements have been spelled out by different 

studies such as stranger danger, traffic, and bullying or in the more holistic research the built and 

social environment. The following conceptual framework  by McMillan (2005) draws out the 

complexity of the relationship between the elements that effect CIM.  
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Figure 2-3: Diagram of the Conceptual Framework of an Elementary-Aged Child’s Travel Behaviour (McMillan 2005) 

 

 

 

Related research, as well as the review outlined in the previous section, shows that there are 

different elements that can influence children’s travel behaviour. But the most important factors are 

the built and social environment, parental attitudes and perceptions and cultural environment 

including the backgrounds of families.   Reviewing the research about the level of children 

independent mobility in different countries revealed that different rates of CIM are reported for 

diverse community. The highest level of CIM related to Finnish children (Kytt.a, 1997; Hillman et al., 

1990), while countries such as Australia (Tranter, 1993), and Italy (Prezza et al., 2001) children 

granted with lowest level of CIM license. According to previous studies on the level of CIM in 

different types of communities revealed that the environmental types (socio-demographic 

characteristics of a specific community) can be considered as a covariation to represent different 

types and levels of CIM (Kytta 2004).  

However, the esecil urban context of Australia that is different from most of higher density 

environment. Moreover, the social environments in Australia is different in comare3 with several 

studies’ social environment. In societies like Japan (Susilo and Kitamura 2008) and England (Joshi and 

MacLean 1995) where there is more dense urban environments, greater social cohesion, very high 

numbers of persons and especially women not in the labour force, and where variants on walking 

school buses are used with greater longevity and effectiveness than in Australian cities, that active 

travel and CIM license giving can be markedly different. 

 

In fact, reviewing the level of CIM in different countries contributed with the understanding of the 

processes that link individual, contextual, and psychosocial variables to CIM .In other words, the 

environmental characteristic of the communities along with their effects on the other social domains 

MEDIATING FACTORS 
- Neighbourhood safety 

(real/perceived) 
- Traffic safety 

(real/perceived) 
- Household transportation options 

MODERATING 
FACTORS 

- Social/cultural norms 
- Parental attitudes 

- Socio/demographics 

Urban form Parental Decision -
making 

Children’s travel 
behaviour (trip to 

school) 
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in which children grow up such as cultural background (Pinkster 2009), sense of community, 

neighbourhood relations, perceive of social danger perception in public space, are from elements 

that have effect on CIM (Alparone 2012). 

Alparone (2012) suggested a structural equation model to uncover the relation between different 

aspects of human life and the level of CIM. The model represented demonstrating that many 

variables of different types (environmental, demographic and psychosocial) are actually highly 

reciprocal to each other but with a capacity of alters impact (Alparone 2012). The neighbourhood 

relations, social danger perception, scenes of community are amongst the components that have 

direct or somewhat indirect effect on CIM (See Figure 2-4). 

Figure 2-4: Model of structural equations with significant parameters (Alparone 2012) 

 

By considering the effect of social and built environmental characteristics’ on people’s attitude and 

concerns a national wide study about parent’s attitudes and concerns toward CIM is required to 

specify the children travel behaviour change interventions for Australian urban context. Knowing 

that CIM matter for a number of reasons, this study attempt to look at children’s travel behaviour 

change interventions and how they encountered CIM. The study aims to understand parental 

attitudes and concerns about their child’s independent and active travel in Australian urban context. 
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Parental attitude  

As parents tend to be the primary decision makers about children’s travel mode, it is critical to find 

out the factors that shape their attitudes (Seraj et al. 2012:14). Parental attitudes can be 

represented as being a priority item to CIM as parents decide about children’s travel behaviours.  

Parental perceptions also establish a family environment that can encourage or discourage 

children’s active independent mobility (Pont et al. 2011:138). In order to address the elements that 

influence children’s travel behaviour, it is necessary to specify conditions that may influence parents’ 

choices to give licences to their children for independent mobility. 

Previous research and studies on children’s independent mobility show that there are different 

factors influencing parents' decisions about their children's independent mobility.  These factors 

include their perceptions of the safety and security of the area, neighbourhood relationships and the 

quality of the public realm. In order to identify the parental attitudes throughout previous research, 

a review of the aims of these studies has been undertaken. The summary of this review is outlined in 

Table 2-2. 

Table 2-2: Summary of research related to parents perceptions and attitudes about AT and CIM  

Research Name 
Author 

Researcher 
Methods Aim Results CIM 

Parental fear as a 
barrier to 
children’s 
independent 
mobility and 
resultant physical 
activity 

Jan Nicholson, 
Naomi 
Hackworth, 
Sharinne 
Crawford, 
Jan 
Matthews, 
Amanda 
Cooklin, 
Fabrizio 
D’Esposito, 
Julie Green, 
Helen 
Graesser, 
Stephen 
Zubrick, 
Lyndall 
Strazdins, 
Guy Parcel. 
(Crawford 
2012) 

This three-year research 
project, funded by 
VicHealth, will collect data 
from individual parents, 
children and key members 
of the broader Victorian 
community of Victorian 
primary school-aged 
children. 

Investigate barriers that 
limit children’s 
independent mobility 
and physical activity, 
including parental fear 
and develop strategies 
and recommendations 
for promoting 
independent mobility 
  

In Progress _ 

A qualitative study 
of parents’ 
attitudes about 
active travel for 
elementary school 
trips 

Kelly Zuniga 
 
(Zuniga 2012) 

65 interviews with parents 
of elementary school 
students in Denver 
Colorado for a larger study 
of school travel.  

Re-contextualize factors 
commonly identified as 
‘barriers’ to active travel. 

Parents’ opportunities 
relating to the school 
commute not only 
depend on 
environmental 
conditions that allow 
active travel, but also 
depend on parents’ 
inclination and capacity 
to walk and thus, their 

Explore 
parent’s 
attitudes 
about AT and 
also CIM 
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Research Name 
Author 

Researcher 
Methods Aim Results CIM 

perceived behavioural 
control. 

Parental Attitudes 
Toward Children 
Walking and 
Bicycling to School: 
Multivariate 
Ordered Response 
Analysis 
 

 

 

Saamiya Seraj, 
Raghuprasad 

Sidharthan, 
Chandra R. Bhat, 
Ram M. 

Pendyala, 
Konstadinos G. 

Goulias. 
 
(Seraj et al. 2012) 

By use of a multivariate 
ordered response model 
(a model structure that 
allows different attitudes 
to be correlated), the 
research analyses five 
different parental 
attitudes towards their 
children walking and 
bicycling to school, based 
on data drawn from the 
California add-on sample 
of the 2009 National 
Household Travel Survey.  
 

Identify the influences 
on parental attitudes 
towards their children 
walking and bicycling to 
school, as part of a larger 
nationwide effort to 
make children more 
physically active and 
combat rising trends of 
childhood obesity in the 
US. 
 
 

- Proximity of 
schools to residential 
neighbourhoods is 
critical to shaping 
favourable parental 
attitudes towards 
walking and bicycling. 
- Schools and 
communities should 
institute programs that 
help bring about 
awareness and 
knowledge of the 
walking and bicycling 
environment among 
both parents and 
children. 
- There should be a 
concerted effort to 
enhance flexibility in 
the work place for 
parents. 

The data set 
included 
information 
on five 
attitudinal 
variables 
(crime, 
weather, 
volume of 
traffic, speed 
of traffic,  
distance to 
school)  
Other items 
that related 
to CIM were 
not included.  

Public knowing of 
risk and children’s 
independent 
mobility(western 
suburbs of 
metropolitan 

Melbourne,Australia.) 

Julie Rudner 
(Rudner 2012) 
 

A three-stage multilevel 
mixed-method design;  
1 closed question, 
quantitative questionnaire 
for parents  
2 involved semi-structured 
interviews with Brimbank 
City Council general 
managers (GMs) 
 3 comprised a multilevel 
document review. 

To provide insights about 
conceptions of risk in 
relation to CIM from 
Australian research. 

parents’ anxiety could be 
increased through 
receiving regulatory 
information about risk 
directly and indirectly 
through schools, friends 
and family and media;  
Planners should be 
involved in professional 
and public discussions that 
assert new knowledge 
claims about risk. 
The focus of promotion 
could be the things 
parents recognise as 
missing from children's 
lives such as learning how 
to negotiate and assess 
physical, social and traffic 
environments. 

 Addressed a 
current gap in 
knowledge 
about risk and 
CIM 

Understanding the 
drive to escort: a 
cross-sectional 
analysis examining 
parental 
attitudes towards 
children’s school 
travel and 
independent 
mobility 

George  
Mammen, 
Guy Faulkner 
Ron Buliung, 
Jennifer Lay. 
(Mammen et al. 
2012) 

This study involved a 
cross-sectional design, 
using data from a self-
reported questionnaire (n 
=1,016) that examined 
parental perceptions and 
attitudes regarding AST. A 
multinomial logistic 
regression analysis was 
used to explore the 
differences between 
households where 
children travelled 
independently to school 
or were escorted. 

to compare family 
demographics and AST 
related perceptions of 
parents who let their 
children walk unescorted 
to/from school to those 
parents who escort (walk 
and drive) their children 
to/from school. 

significantly older, the 
families spoke 
predominantly English 
at home, more likely to 
live within one k from 
school, and their 
parents agreed to a 
greater extent that they 
chose to reside in the 
current neighbourhood 
in order for their child 
to walk to/from school. 
The parents of the 
escorted children 
worried significantly 
more about strangers 
and bullies approaching 

Given the 
importance 
of age, 
distance, and 
safety issues 
as significant 
correlates of 
independent 
mobility, 
research and 
practice 
should focus 
on the 
development 
and 
sustainability 
of non-
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Research Name 
Author 

Researcher 
Methods Aim Results CIM 

their child as well as the 
traffic volume around 
school. 

infrastructur
e programs 
that alleviate 
parental 
safety 
concerns. 

 
Children’s Active 
Transport and 
Independent 
Mobility in Urban 
and Rural Areas of 
Victoria 

 
Alison Carver 
 
(Carver 2011) 

This cross-sectional study 
examined active transport 
and independent mobility 
among primary 
schoolchildren in Years 3-
10.  
The study involved surveys 
of parents seeking 
information about 
parental rules or ‘mobility 
licences’ regarding their 
child’s independent 
mobility, and surveys of 
children that asked about 
their actual levels of 
independent mobility. 

To compare levels of 
active transport and 
independent mobility 
among primary and 
secondary 
schoolchildren in urban 
and rural Victoria, and to 
describe parents’ and 
children’s views in 
relation to these 
behaviours. 

On average, boys were 
granted greater 
freedom in terms of 
mobility licences than 
were girls.  
Findings demonstrate 
that there was little 
difference in the 
freedom granted to 
urban or rural 
schoolchildren and high 
levels of parental 
accompaniment and 
mainly travel by car on 
local trips that were 
within walking distance. 

Focused on 
difference in 
level of CIM 
in urban and 
rural context 
of Australia. 
Parental 
concerns 
were 
mentioned 
(not focused) 

Influence of the 
Social Environment 
on Children's 
School Travel 
 

Noreen C. 
McDonald,  
Elizabeth 
Deakin, 
Annette E. 
Aalborg. 
 
(McDonald, 
Deakin and 
Aalborg 2010) 

Surveys with 432 parents 
of 10–14 year-olds in the 
San Francisco Bay Area 
during 2006 and 2007;  
The social environment 
was measured with a 3-
item scale assessing child-
centred social control. 
Unadjusted and adjusted 
differences in rates of 
active travel to school 
were compared between 
families reporting high 
levels of social control in 
their neighbourhood and 
those reporting low or 
neutral levels of social 
control. 
 

To analyse the 
association between 
parental perceptions of 
the social environment 
and walking and biking 
to school among 10–14-
year-olds. 

Higher levels of parent-
perceived child centred 
social control are 
associated with more 
walking and biking to 
school. Increasing 
physical activity 
through active travel to 
school may require 
intervention programs 
to address the social 
environment. 

Focused on 
social 
environment 
and its effect 
on CIM. 

Free Range Kids: 
Independence and 
the Urban Child 

Anna Russell 
(Russell 2010) 

Expert interviews, parent 
interviews and 
quantitative analysis of 
child safety and accident 
data. 

The role  of parents as 
the ‘gatekeepers’  of  
children’s 
independence, and the  
way in which social and 
environmental factors 
influence  the  level of 
independence they 
permit their children to 
have. 

Parent and 
neighbourhood 
characteristics, 
particularly self-
confidence and social 
connectivity, are the 
strongest influences on 
children’s independent 
mobility and play. 
Parent ‘groups’ or 
school-initiated events 
allowing parents to 
articulate their 
concerns may also be 
useful. 

Tried to find 
out the social 
factors 
limiting 
children’s 
independency 

Nothing but 
fear itself, 
Parental fear as a 
determinant 
impacting on 

Stephen R. 
Zubrick, Lisa 
Wood, 
Karen 
Villanueva, 

A review of the evidence 
was commissioned from a 
group of national experts 
with backgrounds in child 
development, physical 

1) The extent to which 
parental fear is indeed a 
barrier to child physical 
activity including child 
independent mobility, 

Parental fear of 
strangers as a motive 
that restricts s child’s 
independent mobility 
and activity has several 

More robust 
evidence of  
an 
association 
between 
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Research Name 
Author 

Researcher 
Methods Aim Results CIM 

child physical 
activity and 
independent 
mobility 

Georgina 
Wood,  
Billie Giles-
Corti, Hayley 
Christian. 
 
(Zubrick et al. 
2010) 

activity, the built 
environment, health 
promotion and public 
health. 

and 2) what strategies 
could be put in place to 
address this 
phenomenon. 

potential sources. 
The broader contextual 
drivers of parental fear 
for their child’s security 
are at the societal and 
community level rather 
than the individual 
level. 

parental fear 
and child 
independent 
mobility and  
activity is 
needed. 
  

Children’s 
independent 
mobility to school, 
friends and leisure 
activities 
 

Aslak Fyhri, 
Randi 
Hjorthol.  
 
(Fyhri and 
Hjorthol 
2009) 
 

A multivariate analysis, 
based on two data 
sources; the Norwegian 
national travel survey of 
2005 and an additional 
survey of the physical 
environment and activities 
of children. Respondents 
in the latter survey were 
recruited from the NTS 
2005. 

Investigated the 
influence of a range of 
background variables on 
mode choice for 
Norwegian children’s 
transport to school or 
leisure activities, 

Distance to school and 
child age are the most 
influential variables. 
There are significant 
seasonal differences in 
travel mode, and the 
overall level of mobility 
was somewhat lower 
during winter time.  
Information or 
campaigns for parents 
are needed.  
 

Focus on 
physical 
environment 
and its 
association 
with CIM. 

Where do children 
usually play? A 
qualitative study of 
parents’ 
perceptions of 
influences on 
children’s active 
free-play 
 

Jenny Veitch, 
Sarah Bagley, 
Kylie Ball, Jo 
Salmon. 
 
(Veitch et al. 
2006) 

This qualitative study 
involved face-to-face 
interviews with parents 
from a selection of school 
populations. The 
interviews were designed 
to examine a range of 
issues relating to 
children’s out-of-school 
hours active freeplay. 
(Melbourne/Australia/ 
Deakin University) 

This study explored the 
perceptions of 78 
parents from low, mid 
and high socio-economic 
areas in Melbourne, 
Australia to increase 
understanding of where 
children play and why. 

The major issues that 
parents considered to 
have the most impact 
on their child’s active 
free-play included:  
- safety concerns; 
- the child’s level of 
independence 
- social aspects and 
attitudes to about 
active free-play;  
- environmental/urban 
design, 
 

Focus on play 
time but not 
CIM.  

Children’s 
independent 
mobility - is it 
influenced by 
parents’ 
perceptions of 
safety? (Children 
Living in Active 
Neighbourhoods, 
or CLAN) 

Alison Carver,   
Jenny Veitch, 
Jo Salmon,    
Clare Hume, 
Anna 
Timperio,   
David 
Crawford. 
 
(Carver et al. 
2006) 

The study involved surveys 
of parents seeking 
information about their 
child’s independent 
mobility in 2004 and 2006, 
and their perceptions of 
safety of various elements 
within their local 
neighbourhood. 
891 parents and 688 year 
3-10 schoolchildren took 
part in this study. 

To examine independent 
mobility among children 
and adolescents, as well 
as changes in their 
independent mobility 
over a two year period. 
2) To examine 
associations between 
parental perceptions of    
neighbourhood safety 
and independent 
mobility among children 
and  
adolescents. 

Parent’s concerns: 
- main roads being 
barriers to 
walking/cycling 
- road safety 
- stranger danger 
- the risk of their child 
being assaulted while 
out alone. 
Among parents of 
adolescents, there was 
more agreement that it 
was safe for their child 
to undertake the 
following activities, 
compared with parents 
of younger children: 
- play or hang out in the 
street outside their 
home 
- walk/cycle around the 
block alone in daytime 
- walk home from a bus 
or train stop at night. 
 

CIM to 
school was 
not 
mentioned. 
No focus on 
parental 
perception.  

Perceptions about Anna Children aged 5–6 years (n This study examined Perceptions of limited Considered 

http://www.sciencedirect.com/science/article/pii/S0966692308001154
http://www.sciencedirect.com/science/article/pii/S0966692308001154
http://www.sciencedirect.com/science/article/pii/S0966692308001154
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Research Name 
Author 

Researcher 
Methods Aim Results CIM 

the local 
neighbourhood 
and walking and 
cycling among 
children 

Timperio, 
David 
Crawford, 
Amanda 
Telford,  
Jo Salmon.  
 
(Timperio et 
al. 2004) 

= 291) and 10–12 years (n 
= 919) were recruited 
from 19 Australian 
primary schools. Parents 
reported their child’s 
usual walking or cycling to 
local destinations and 
their perceptions of their 
neighbourhood. Ten- to 
twelve-year-olds were 
asked their perceptions of 
traffic, strangers, road 
safety and sporting 
venues, and their 
perceptions of their 
parent’s views on these 
issues. 

associations between 
perceptions of parents 
from the local 
neighbourhood and 
walking and cycling 
among children. 

access to public 
transport 
options and parks or 
sports grounds were 
associated with 
a lesser likelihood of 
girls in particular 
walking or cycling. 
Parental perceptions of 
issues regarding safe 
pedestrian and cycling 
conditions were 
negatively associated 
with 10 - to 12 year-old 
children’s walking or 
cycling to local 
destinations.  

parent’s 
perceptions 
of their 
children’s AT 
throughout 
the 
neighbour-
hood. 

The influence of 

psychosocial and 

environmental 

factors on 

children's 

independent 

mobility and 

relationship to 

peer frequentation 

 

M. Prezza, 
 S.Pilloni,  
C. Morabito, 
CSersante, F.R. 
Alparone 
M.V.Giuliani 
 
(Prezza et al. 
2001) 

A semi-structured 
interview, the Italian 
Sense of Community Scale 
and a Neighbourhood 
Relations scale were 
administered to 251 
mothers living in Rome 

To investigate whether 
demographic 
characteristics of 
children, mothers' 
psychosocial 
characteristics and 
environmental factors.  
To verify whether 
children who are more 
independent meet their 
peers more frequently 
for indoor and outdoor 
play. 

More independent 
children are older, 
male, live in apartment 
buildings with 
courtyards, near parks 
in new 
neighbourhoods.  
Also, their mothers 
have more 
neighbourhood 
relations. Regarding the 
second aim, it emerged 
that children who are 
more independent play 
more often with their 
peers, both indoors and 
outdoors. 

Focused only 
on mothers 
other than 
parents and 
indicated any 
kind of 
independent 
mobility not 
just school 
travel. 

Walking to school 
and traffic 
exposure in 
Australian 
children 

John B. Carlin, 
Mark R. 
Stevenson, 
Ian Roberts, 
Catherine M. 
Bennett, 
Andrew 
Gelman, 
Terry Nolan. 
 
(Carlin et al. 
1997) 

A cross-sectional survey in 
two Australian cities, 
Melbourne and Perth, by 
the use of parents’ self-
administered 
questionnaire. 

Collected population–
based data on modes of 
travel, numbers of street 
crossings (both 
accompanied and 
unaccompanied by an 
adult), and socio-
demographic factors for 
six– and nine–year–old 
children.  

The strongest predictor 
of walking activity was 
school type 
(government versus 
independent), and after 
adjusting for this, lesser 
car ownership, non-
English-speaking 
background and lower 
occupational category 
were associated with 
walking to school, while 
a different set of 
predictors - age, sex 
and maternal education 
- was associated with 
the unaccompanied 
crossing of streets. 

Parental 
concern 
about AT, 
focused on 
built 
environment. 

Parental Attitudes 
to Children’s 
Journey to School 

Joshi, M. S., 
Maclean, M. 
 
(Joshi and 
MacLean 
1995) 
 

378 English parents of 7-
11 year old children were 
interviewed, with 
questions focusing on 
current transport mode, 
pattern of accompaniment 
and the reasons for taking 
children to school 
(England). 

Identify current mode of 
transport, pattern of 
accompaniment and the 
reasons for 
accompanying a child to 
school. 

68.2 per cent of the 
children were taken to 
and from school by an 
adult. There were no 
general effects on 
pattern of 
accompaniment, but 
there were age effects 
with 7-9 year olds more 

Identified 
travel 
behaviour 
and the 
reasons for 
its decline in 
CIM. 
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Research Name 
Author 

Researcher 
Methods Aim Results CIM 

likely to be 
accompanied than the 
older children. The 
most frequently cited 
reason for 
accompanying children 
to school given by 
parents was ‘stranger 
danger’. A rejoinder 
from Mayer Hillman - 
the author’s research  
questioned reasons 
suggesting which may 
account for the 
differences in findings.  

 

The review indicates studies with different methods and objectives. Most studies used 

questionnaires, while some used interviews to capture more detailed and specific factors. Most 

focused on parental perceptions and attitudes towards AT and CIM and effective elements. 

According to the previous research, the most understandable link between parent’s decisions about 

the licences that they give to their children for independent mobility, is the link between parental 

expectations and beliefs (Zubrick et al. 2010:24). Hoevere, there are some key limitations to these 

studies, as follows: 

 Much of the research is focused on parental attitudes and perceptions of AT more than CIM ; 

 Some studies focus only on the social environment and its effect, others only on the physical 

environment and its effect, but not both; 

 Some studies focus on playtime but not CIM per se, 

 Some studies considered parent’s perceptions of their children’s AT throughout the 

neighbourhood, but not for the journey to and from school; 

 Only a small limited number of attitudinal variables (i.e. crime, weather, and volume of traffic, 

speed of traffic, and distance to school) were included in key studies using questionnaires; 

 Some studies used only a limited set of questions, providing little space for parents to express 

their broader concerns and attitudes.  

Parents’ attitudes towards CIM and AT depend on their beliefs about its risks and benefits, and at 

the same time, their knowledge about the safety and security of their environment, as well as their 

own cultural values. Parents’ preferences and fears of allowing their children to participate in 

physical activity and travel independently throughout the neighbourhood should be clearly known 

(Davison and Lawson 2006:15). Yet, despite the work of Zuniga and others, there remain many gaps 

in our knowledge in terms of parents’ inclinations for their children to travel independently, and how 

these may be incorporated into the planning and design of behaviour change interventions. As noted 

by Zuniga (2012:80) policy interventions may be better ‘tailored’ to the different levels of inclination 
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that different types of parents have, to improve the efficacy of these programs. However, that 

demands both better frameworks and means to measure inclination, and it is not certain what 

should even be included in such metrics for the large TravelSmart School and similar intervention 

programs (i.e. Brisbane City Council’s Active School Travel Program) which are more common in 

Australia. Identifying the key constructs and dimensions of parents’ inclinations to allow for 

programs to be better targeted appears to be a clear research need (Moghtaderi et al 2012).  

This review on related studies and according to mentioned limitations of these studies in parental 

attitudes and concerns towards CIM especially in the Australian urban context revealed a gap in 

knowledge about parental perceptions and attitudes towards CIM and AT in the Australian urban 

context.  This thesis aims to explore this gap.  Answering parental concerns and supplying knowledge 

to policy makers may better influence parents’ decisions to support CIM and AT. However, in order 

to obtain an in depth understanding of parental concerns and attitudes towards CIM, activities such 

as consultation, focus group, and synthesis about the nature of the problem is required (Zubrick et 

al., 2010). Moreover, the role of the built and social environment, in conjunction with parental 

attitudes and perceptions, cannot be ignored.    

Built and social environment 

“The built environment has been defined as the spatial form of the environment that has been made 

by the combination of built form, land use and transport networks (Handy 2008:162).” For children, 

built environments can be recognised as places that they can attend for a range of activities, with 

play and travelling to and from school being central (Tranter and Pawson 2001:44). According to this 

definition, the physical, economic and built aspects of the environment have to be mentioned as one 

of the effective elements for CIM (Pont et al. 2009:849).  

The built environment, or urban form and housing density, modify the distance between different 

destinations and journeys to different activity sites and amenities as well as quality and safety of 

public spaces, has a noticeable effect on all community travel modes Furthermore the road safety 

and the quality of pedestrian paths has a crucial effect on active commuting among children and is 

among one of the key concerns of parents regarding whether or not to give a licence to their 

children for CIM. Promoting active transport to encourage children can be achieved through the 

design of the built environment. In order to encourage CIM, it is essential that neighbourhoods be 

designed considering the  destinations that children can walk to, such as shops, schools, and 

recreational facilities (Seraj et al. 2012:14).  
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 Individual (e.g. friend or peer) and community or societal values, attitudes or beliefs can modify 

children’s and parents’ perceptions about participation in AT. These are issues which can either 

facilitate or restrict children’s CIM (Queensland Transport, 2008).  

Research shows that children can gain a sense of civic responsibility and their rights to access the 

public spaces can be achieved by development of access to social networks. Children’s attendance in 

the community and the processes of design and form the built environment can be a significant 

agenda in any approach to social sustainability (Tranter and Pawson 2001:44).  

Cultural environment 

The cultural characteristics of individuals and the built environment have been shown to influence 

travel modes of people, especially children, as they have a direct impact on parental decisions about 

children's travel behaviour (Clifton 2003:74). Research indicates that active and independent 

mobility of children decreases in more educated families and communities, due to parents’ 

increasing belief that they are protecting their children by placing them under the direct supervision 

of educated parents  (Martin, Lee and Lowry 2007:99). Previous research declared that the more 

people and shops in the streets, parents feel more comfortable to give CIM license to their children. 

         http://www.nyc.gov/html/dcp/html                                          http://www.landezine.com/index.php/2011/01 

It has also been shown that in low-income neighbourhoods, the rates of active and independent  

travel to school are often higher (Frank et al. 2007:305). Although relatively understudied, single 

parenthood has also been related to increased rates of active travel among children. The concept 

and belief of being a ‘good parent’ by supporting and monitoring children all the time is another 

aspect of the effect of the cultural environment on the travel mode of children which should be 

included in policy interventions. All these aspects of the cultural environment show that there is a 

significant link between children's travel modes and the cultural environment of the family and the 

neighbourhood. 

http://www.nyc.gov/html/dcp/html/pops/plaza_standards.shtml
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Factors requiring further research  

There are no clear boundaries among all the main factors that have an effect on CIM. Most factors 

may have a direct or an indirect influence on others. The effect of the built environment has been 

the main area of concern in undertaking many of the policy interventions and many of the studies 

conducted in the area of CIM and AT (Millennium Ecosystem Assessment 2005). However, a review 

of the literature has shown that there is less attention given to parental attitudes about CIM and AT, 

especially in the Australian urban and cultural context. This study seeks to provide a richer 

understanding of parental attitudes and perceptions towards CIM and AT, regarding support policy 

makers by  evidence-based guidance that will ultimately assist in increasing levels of CIM and AT in 

Australia. 

2.3 Conclusion 

As the first step of the research, attempt made to review relevant studies in accordance to clarify 

issues required to be take into consideration in the research process. The importance of AT and CIM 

presented and the key elements defined.  

Previous studies clarified that AT can be effective in several ways in children’s lives, and accordingly 

in the current and future social environmental quality. Children’s physical health and well-being can 

improve through more physical activity during the day. Children’s mental health and resilience 

(stronger sense of community and social interaction) can be affected by traveling actively AT can 

also influence travel behaviour in adulthood.  Moreover, AT can result more sustainable 

environment through reduced car usage. An implemented approach to engage children in 

acceptable amounts of physical activity can be achieved by support children’s involvement in active 

travel. Understanding how we can encourage children’s independent and active mode of travel in 

their everyday lives can contribute to this important mental and physical health promotion agenda. 

“More related to this study, research about CIM were reviewed. According to the literature around 

CIM, it matters for a number of reasons; CIM is linked to levels of physical activity in children. CIM is 

central to children’s rights to freedom of movement, within urban environments. Moreover, 

Communities with increased CIM enable higher levels of social interaction, building social capital for 

children and their families, and contributing to children’s mental health (Garrard 2009:8).” 

The implications of the decline in CIM are significant for both children’s health and for local 

transport networks. Continuing declines in CIM therefore have long lasting physical, social and 

economic costs to the community. Restrictions on children’s freedom of mobility within public 



47 
 

spaces, isolation from other children and adults, and necessity for adult supervision and control are 

some of the main factors. Studies aiming to increase CIM’s importance and significance in the special 

urban and cultural context of Australia are needed in order to provide responses to these concerns. 
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3. Theoretical Framework 

3.1. Introduction 

This chapter is derived from a paper presented to the ICURS 2015 conference in London, which 

applied a theoretical framework for travel behaviour change interventions (Moghtaderi, 2015). 

This research attempts to provide a comprehensive understanding of parents’ attitudes and 

concerns towards the granting of their children’s independent mobility (CIM). After such an 

understanding is reached, an attempt is made to provide guidelines for policy makers with the 

purpose of increasing CIM. To achieve this, the research uses behaviour change theories as a 

conceptual framework to facilitate and direct the research effort. It is suggested in the literature 

around the interventions with the aim of changing people’s behaviour, programs in which developed 

with a structured theoretical framework seems to be more implemented. Moreover, strategies that 

combine multiple theories and concepts can possibly more effective (Anderson, 2006: 417). 

The studies that aim to deal with people behaviour have to start by explaining human behaviour in 

all its complexity, which is a difficult task. Therefore, such research can gain more sufficient 

achievements by using behavioural change theories that try to explain why and how a behaviour my 

change among people. The behaviour change theories attempt to prepare a concept to facilitate 



55 
 

predicating and explaining the human behaviour (Ajzen 1985).There are different behaviour change 

theories, which have focus on different aspects of human behaviour. 

In this current study, it was necessary to identify a explicit theoretical foundation that contribute to 

the effectiveness of the travel behaviour change interventions, therefore an understanding of 

related behavioural change theories had to be used. Gaining a clear and specified identification of 

parents’ attitudes, together with suggesting implemented guidelines for evaluating or designing the 

interventions, could be best possible by clarifying a well-established theoretical framework. A 

comprehensive theoretical framework is required in the effort to facilitate and guide the processes 

of data collection and analysis in order to achieve the best possible responses to the research 

questions.  

The study attempted to identify and suggest a multidimensional framework in order to facilitate 

suggesting guidelines for an implemented children travel behaviour change interventions. A 

structured mixed-method model is suggested to improve the analytic power of the results according 

to the complexity of human behaviour (See Chapter four). The theoretical framework was used to 

specify the links between the research questions and the thesis methodology, and more importantly, 

facilitate and organize the data analysis process. To change travel behaviour at least two effective 

issues related to the aspects of people’s behaviour have to be taken into consideration. First, how to 

alter attitudes and perceptions toward the sustainable and healthy modes of travel, in competition 

with experiences of private car use. And second, how to develop travel behaviour change 

interventions in a way to be more effective in order to make changes in children’s travel behaviour 

toward the aimed travel behaviour (Active and independent travel mode). Moreover, the aim is to 

develop guidelines that improve travel behaviour change interventions to be effective in changing 

people’s intention to the aimed behaviour, and therefore they have no temptation to return to their 

old unhealthy behaviour (Prochaska and Velicer 1997). 

The There are no comprehensive models available to guide policy interventions to increase the level 

of success of travel behaviour change interventions across both these dimensions. For the first step, 

the study attempts to examine some of the most relevant behavioural change theories and models. 

Therefore, the elements of the most popular related theories were identified.  Then the most 

relevant theories which are commonly used in similar research were reviewed. Following this step, 

the most relevant theories and models, which can cover both aspects of travel behaviour change 

interventions, were combined and led to the design of an appropriate theoretical framework to 

guide the data collection and analysis stages. The research questions were then redefined and linked 

to the relevant theories. 
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3.2. The Key Elements of Behaviour Change 

The first, important step in understanding behaviour change theories and models is having a clear 

image of the elements that are necessary to have an understanding of theories. Below is a select list 

of the variables which are common in much of the behavioural change theory literature (See Table 

3-1). 

Table 3-1: Definition of key elements used in behavioural change theories. 

Key Element Definition 

Theory 
(National Institute for Health and Clinical 

Excellence 2007) 

Interrelated sets of concepts and propositions, organized into a deductive 
system to explain relationships about certain aspects of the world. 

Threat 
(Witte 1997) 

A danger or a harmful event.  

Response efficacy 
(Witte 1997) 

Perception that a recommended response will prevent the threat from 
happening. 

Behaviour 
(Blair-Stevens et al. 2012) 

The product of individual or collective human actions, seen within and 
influenced by their structural, social and economic context. 

Barriers 
(Witte 1997) 

Barriers are anything that inhibits one from carrying out a recommended 
response like cost, time, different language, cultural differences, etc. Some see 
barriers as the inverse of self-efficacy, in that barriers inhibit one's perceived 
ability to carry out a recommended response. Therefore, one can think of 
barriers as "barriers to self-efficacy." 

Subjective norms 
(Ajzen 2006) 

Refers to the perceived social pressure to perform or not to perform the 
behaviour. 

Attitudes 
(Ajzen and Fishbein 1975) 

People beliefs about the consequences of performing a particular behaviour by 
his/her evaluation of the possible consequences. 

Intentions 
(Witte 1997) 

Individual’s explicit plans or motivations to commit a specific behaviour 

Cues to action 
(Witte 1997) 

External or internal factors that help individuals make decisions about a 
response. 

Descriptive norms 
(Ajzen 2001) 

Promoting the visibility of positive health behaviours in people’s reference 
groups – that is, the groups they compare themselves to, or aspire to, 

Subjective norms  
(Ajzen 2001) 

Enhancing social approval for positive health behaviours in significant others 
and reference groups. 

Behavioural beliefs 
(Ajzen 2011a) 

Beliefs about the likely outcomes of the behaviour and the evaluations of these 
outcomes 

Normative beliefs 
(Ajzen 2011a) 

Beliefs about the normative expectations of others and motivation to comply 
with these expectations, 

Injunctive normative beliefs 
(Manning 2009) 

Whether specific referents think the individual should or should not perform 
the target behaviour. 

Descriptive normative beliefs 
(Manning 2009) 

Beliefs about whether specific referents are performing the target behaviour. 

Perceived behavioural control 
(Ajzen 2006) 

Refers to people's perceptions of their ability to perform a given behaviour, 

Self-efficacy 
(Ajzen, 2002) 

the conviction that one can successfully execute the 
behaviour required to produce 

Self-perception 
(Bem 1972) 

how people infer their attitudes from their actual behaviour 

problem awareness  
(Schwartz 1977) 

the awareness of the adverse effect of the result of the behaviour or not performing 
behaviour on the society 

ascription of responsibility 
(Schwartz 1977) 

the responsibility that an individual feel about the performing or not performing the 
behaviour 

outcome efficacy 
(Schwartz 1977) 

awareness of need 
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3.3. Defining Main Theories of Behavioural Change 

There is a large body of literature concerned with people’s behavioural change. Each of these 

behavioural change theories or models have focused on different aspects of people’s behaviour or 

behaviour change process, which help to achieve a better understanding about the specific 

behaviour, and to examine that behavioural change process. At this stage of the research, several 

behaviour theories which have been used in similar research were reviewed. Among all of these 

theories and models, the most relevant ones to this research’s goals were selected to be reviewed in 

more detail, in order to facilitate the research using a well-structured theoretical framework.  

As, the broader iMATCH study of which this thesis is a part chose a cross-sectional approach, not a 

longitudinal or quasi-longitudinal approach. Therefore, this research the related approach on 

choosing the most relevant theories that had been used in previous studies focus on travel 

behaviour change. For example, residential self-selection behaviours is a common terms in the 

behaviour change research. Stated by Handy, Cao and Mokhtarian (2006), state that self-selection 

refers to “the tendency of people to choose locations based on their travel abilities, needs and 

preferences”. This can be a probable issue in designing the theoretical framework. However, as this 

thesis is focused on issues of attitudes, norms and related constructs, many of the underlying issues 

that drive self-selection are captured in this study.  

The most popular used theories which have been used in similar studies are; “social cognitive 

theory”, “theories of reasoned action and behaviour”, and the “trans-theoretical model of 

behavioural change”. Following is a brief explanation of each of these theories, together with an 

evaluation of their capability to support the research. 

3.3.1. Social Learning Theory/Social Cognitive Theory 

“Cognitive theorists emphasize the role of subjective hypotheses or expectations held by the 

subject. Behaviour, in this perspective, is a function of the subjective value of an outcome and of the 

subjective probability that a particular action will achieve that outcome. Such formulations are 

generally termed; theories. Reinforcements, or consequences of behaviour, are believed to operate 

by influencing expectations (or hypotheses) regarding the situation (Rosenstock, Strecher and 

Becker 1988:179).” Thus, in the social cognitive theory the interaction of personal factors, 

behaviour, and the context, in which the behaviour is performed, is described. As defined by these 

theories, the probability that a behaviour change to another behaviour is related to; knowledge of 

disadvantages and benefits (the more beneficial or healthy behaviour), self-efficacy , the perceived 

results of the behaviour, the objective and aim of performing the behaviour, and perceived social 

facilitators to the desired (Rosenstock et al. 1988) (See Figure 3-1). 

http://en.wikipedia.org/wiki/Social_Cognitive_Theory
http://en.wikipedia.org/wiki/Social_Cognitive_Theory
http://en.wikipedia.org/wiki/Theory_of_Reasoned_Action
http://en.wikipedia.org/wiki/Transtheoretical_Model


58 
 

Figure 3-1: Social Cognitive Model (CommGAP 2009) 

The theory suggests that it is not only people’s experience that they learn from, but they also learn 

from observing others, performing actions and the benefits they gain through those actions.  

According to this theory, every specific behaviour develops gradually while the behaviour is 

performed as a result of impersonate and subsequent reinforcement (USDHHS 1996).  

The concept of self-efficacy is assumed as a fundamental issue of the social cognitive theory. An 

individual must believe in his/ her capability to change their behaviour and must perceive an 

incentive to do so. Moreover, a person must value the outcomes or consequences that he/she 

believes will results as an outcome of performing a specific behaviour. According to this theory, self-

efficacy is the most important aspect of determining a person's behavioural change, because 

forecast results are filtered through one’s past expectations of being able to perform the behaviour. 

There are different ways to increase self-efficacy, including providing clear instructions, granting the 

opportunity for skill development, and modelling the aimed at behaviour. (Grizzell last web page 

updar:2007).  

The limitations which come with social cognitive theory that should be considered in using this 

theory, include (Boston University School of Public Health 2013) the assumption that when an 

environment changes in order to facilitate a behaviour, the behaviour will automatically change, 

which may not always be true. The theory is organized based on the interplay between the 

individual, the behaviour, and the environment. However, the effect that each of these elements can 

have on others, and to what extent, is not clear.  The theory focuses on processes of learning, 

meanwhile, other important factors such as past experiences which one may have, or an individual’s 

expectations, are somehow neglected. As this theory can be far reaching, it is probable that in order 

for it to be fully comprehended, an individual must go through a time of extreme difficulty in his/her 

life. Social cognitive theory (SCT) contemplates many levels of the social-ecological model in 

explaining people’s behavioural change. The social cognitive theory mostly has been used in 

Behaviour 

Environment 
Personal 
Factors 

http://en.wikipedia.org/wiki/Reinforcement
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research relating to health promotion by focusing on the individual and on the context (Blair-Stevens 

et al. 2012:236)(Blair-Stevens et al. 2012:236). 

3.3.2. Theory of Reasoned Action /Theory of Planned Behaviour 

The assumption of the theory of reasoned action (TRA) is that individuals promote behaviour after 

considering the behaviour’s consequences. The assumption of this theory is that the intention is an 

fundamental component in assigning behavioural change (Ajzen and Fishbein 1975).  According to 

this theory; “an individual’s perception of a specific behaviour (positive or negative), in addition to 

the individual’s impression of how their society perceives the behaviour, are two components which 

develop intentions (Ajzen 1985:12)” Therefore, the intention is formed by personal attitude together 

with social pressure that is crucial  to the performing of a specific behaviour and changing a 

behaviour (Ajzen and Fishbein 1975). 

The theory of planned behaviour (TPB) is an extension of the theory of reasoned action, and posits 

that behavioural intention is the most important determinant of behaviour. Behaviours are more 

likely to be influenced by three issues, including the positive attitudes that individuals have about 

their behaviour, the positive attitudes of people who influence the individual’s decisions (subjective 

norm), and the sense that one has about her/his ability to perform the behaviour (perceived 

behaviour control) (Blair-Stevens et al. 2012). The TPB is the most widely applied model of beliefs, 

attitudes and intentions, and it is used as a concept for several strands of research relating to human 

behaviour (Ajzen 1985). 

Figure 3-2: Theory of planned behaviour (Ajzen 1985).  
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As mentioned earlier, according to this theory, intention is the most important variable in predicting 

behavioural change and is often linked with one’s personal motivation (Godin and Kok 1996). As TPB 

highlights, perceived behavioural control (PBC) over opportunities, resources and skills is essential to 

perform a specific behaviour, and is a critical aspect of behavioural change processes. This suggests 

that in order to change a specific behaviour to the desired one, it is important to present 

information to help influence positive attitudes towards the new behaviour, and to emphasise 

subjective norms or opinions that support the behaviour (Figure 3-2). PBC, like self-efficacy, refers to 

an individual’s perceived belief in their ability  to perform the behaviour (Grizzell last web page 

updar:2007). 

There are also limitations to the TPB that  presumes the individual has achieved the opportunities 

and resources to perform the new behaviour, regardless of the intention (Scholl 2004). There are 

variables which can affect behavioural intention and one’s motivation, including past experience, 

fear, boundaries and threats, and mood, and these are not accounted for in TPB. While it does 

consider normative influences, it does not consider the environmental or economic factors that can 

possibly affect an individual’s intention to perform a specific behaviour.  The assumption of TRB is 

that the decision-making process is a linear procedure and the theory does not consider that this can 

change over time. It is not clear and differ for different people and behaviour that how much time is 

required for an intention to appear as a specific behaviour, or how long an individual can remain at 

an specific stage (Prochaska and C.DiClemente 1983). 

3.3.3. Stages of Change/ Trans-theoretical Model 

The trans-theoretical model of behavioural change (TTM), had been introduced by Prochaska and 

C.DiClemente (1983) and is one of the most popular theories used to describe how people modify 

their own behaviour. The TTM focuses on the intentional change within the decision-making process 

(Lenio 2006). Prochaska and C.DiClemente (1983) expressed that TTM developed from analysis of 

the theories of behavioural change together with the integration of more than 300 theories of 

psychotherapy. According to Prochaska and Velicer (1997) the trans-theoretical model, behavioural 

change is defined as a six-step process, while some other studies such as Velicer et al. (1998) and 

Lenio (2006) consider TTM as five-stage process. For this study TTM used as a sixe stage process as 

defined below; 

Pre-contemplation (not ready): “is the stage that people are not intending to take action in the 

foreseeable future, usually measured as the next 6 months. People may be in this stage because 

they are uninformed or under informed about the consequences of their behaviour” (Prochaska 

1997). Individuals are assume in this stage in cases that they are not be aware of the need to change 
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their problematic behaviour and has no intention of taking action within the next six months. 

Traditional health promotion programs and requirements of individuals are mostly neglected at this 

stage of changing a behaviour (Velicer et al. 1998). 

Contemplation (getting ready), Prochaska (1997) defined this stage as “the stage in which people are 

intending to change in the next 6 months.” People assume in this stage when they are aware of the 

advantages of the aimed behaviour, but they consider the disadvantages of performing the 

behaviour as well. They are more aware of the pros of changing, but are also acutely aware of the 

cons. For people in this stage advantages of the behaviour are not overweight the disadvantages and 

this balance can keep them stuck in this stage for long periods of time (Prochaska 1997). 

At this stage people gradually realise the advantages and disadvantages of their behaviour and 

understand that their behaviour is problematic (Prochaska and Velicer 1997).  People are intending 

to change their problematic behaviour in the near future. They are aware of the advantages of 

changing their behaviour and at the same time they are also aware of the disadvantages. This 

awareness of both the costs and benefits of changes in behaviour can keep people at this stage for a 

long time with no change (Velicer et al. 1998)  

Preparation (ready) is the stage that “people are intending to take action in the immediate future, 

usually measured as the next month. They have typically taken some significant action in the past 

year (Prochaska 1997)”. At this stage at which people are intending to change the problematic 

behaviour into the aimed-at behaviour, and they may already have begun taking some steps toward 

change (Velicer et al. 1998). At this level, behavioural change is about to happen and people have 

made their decision and intend to perform the new behaviour (Health Promotion Unit 2007). 

Action is the stage that “people have made specific overt modifications in their life styles within the 

past 6 months. Since action is observable, behaviour change often has been equated with action. But 

in the trans-theoretical model, action is only one of six stages” (Prochaska 1997)”. Not all 

modifications of behaviour count as action in this model. People must attain a criterion that 

scientists and professionals agree is sufficient to reduce risks for disease. Individuals in this stage 

have taken some action before in the last 6 months (Lenio 2006).  individuals have a plan of action.  

Although this stage is just one of the five stages of behavioural change according to the trans-

theoretical model, behavioural change often has been equated with action, since change can be 

observed at this stage. At the action stage, it is critical to be aware of  regression (Velicer et al. 

1998).  
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Maintenance is define by Prochaska (1997) as “the stage in which people are working to prevent 

relapse but they do not apply change processes as frequently as do people in action. They are less 

tempted to relapse and increasingly more confident that they can continue their changes.” At this 

stage the behaviour has already been changed, and the previous behaviour is no longer desirable for 

the individual. It is important for people at this stage to be aware of tempting situations which may 

cause them to slip back into the unhealthy behaviour, therefore they should work on consolidating 

their changed behaviour (Health Promotion Unit 2007). People at this stage are less tempted to 

relapse than those at the action stage, and they gradually become more confident about their ability 

to  continue their changed behaviour (Velicer et al. 1998). 

Termination is “the stage in which individuals have zero temptation and 100% self-efficacy. No 

matter whether they are depressed, anxious, bored, lonely, angry, or stressed, they are sure they 

will not return to their old unhealthy habit as a way of coping. It is as if they never acquired the habit 

in the first place (Prochaska 1997).” 

This process is not linear but it can be delineated as being cyclical, as often people move back and 

forth between stages along the continuum a number of times before the goal behaviour is reached. 

In this model, the processes of change differ for different people as they move from one stage of 

change to another. Therefore, in order to efficiently change behaviour the right actions (processes) 

must be performed at the proper time (stages). According to this theory, interventions which are 

aimed at changing a specific behaviour are essential in order to make a consistent and coherent link 

between the stages that people are in, and their strategies and programs (Grizzell last web page 

updar:2007). It is predictable that without  carefully planned intervention, people can remain in the 

early stages,  without the motivation to pass through the further stages to change the problematic 

behaviour (Velicer et al. 1998). 

“The TTM provides a strong framework for behavioural change programs, however, like other 

theories there are limitations  which should be considered when using this theory (Boston University 

School of Public Health 2013). The social context in which the behaviour occurs has been neglected 

within this theory. It is difficult to trace a specific time line of the stages of change, considering that 

the questionnaires are not always standardized or validated, so that a specific stage of change is 

assigned to a specific person’s behaviour. The assumption of the model, which presumes that 

individuals make coherent and logical plans in their decision-making process is not always true as, 

human behaviour is far too complex to fit within a particular framework (Boston University School of 

Public Health 2013). 
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The trans-theoretical model provides strategies for interventions aimed to change a behaviour to 

address people at different stages of the decision-making process (Marcus et al. 1992). 

3.3.4. Self-perception theory (SPT) 

Self-perception theory (SPT) was proposed by Bem (1972) explain that, "Individuals come to know 

their own attitudes, emotions and internal states by inferring them from observations of their own 

behaviour and circumstances in which they occur. When internal cues are weak, ambiguous, or 

uninterpretable, the individual is in the same position as the outside observer".  

Self-perception (SPT) developed to explain how attitudes are shaped (Bem 1967). The assumption of 

SPT is that “behaviour causes attitudes, as opposed to the more conventional notion that attitudes 

shape behaviour” (Bem 1972). According to SPT, attitude about a particular behaviour is linked to 

individuals’ understanding and evaluating of their experience and observation. The assumption of 

SPT is that individuals are not always persuaded to performing a specific behaviour. But, with regard 

to change a behaviour they have to be forced to do so by different sort of strategies. These 

strategies can be free or cheap public transport or limit access to a specific freeway (Fujii, Gärling 

and Kitamura 2001; Fujii and Kitamura 2003).  

Self-perception theory can be used as an instrument to explain how people infer their attitudes from 

their actual behaviour. According to  Olson Roese and Olson (1995) people that have an unformed 

attitude toward the target behaviour are more likely to imply their attitude from their experience of 

the actual behaviour. It also can be argued that by using self-perception theory people with well-

defined attitude toward a specific behaviour may be less incite by outside elements and other’s 

beliefs (Roese and Olson 1995; Wilson and Hodges 1992). 

It has been proven by psychology’s research that individuals can survive and adopt in life by being 

aware of their attitudes toward different phenomenon of their environment. Based on this fact, Bem 

(1972) suggested the self-perception theory with the assumption that in situations with uncertain 

attitude toward a behaviour, people can be considered in the same situation as an outside observer. 

Therefore, they would shape their attitudes towards the behaviour by relying on issues that they 

observe from their own behaviour and it’s reflection on the social environment. However, self-

perception theory hypothesis of how behaviour shapes the individual’s attitude is in contrast with 

the mostly used theories in behaviour change research and thus has been so influential (Fujii et al. 

2001).  
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The basic assumption of the Self-perception theory is that individual’s self-knowledge and attitude 

toward an especial behaviour is not necessary for making any changes in the behaviour. In fact, 

according to self-perception theory, people’s willingness is the only element that is required in order 

to infer their attitudes and beliefs by observing the reflection of their own behaviour (Bem 1972).  

3.3.5. Norm activation theory  

The Norm Activation Model (NAM) “is a vested model that explains altruistic and environmentally 

friendly behaviour (Schwartz 1977).” According to Schwartz and Clausen (1970) the norm activation 

model of behaviour change was defined with regard to shed the light on the relations between 

activators and personal norms (PN).  Harland, Staats and Wilke (2007) proposed NAM as a complex 

model of human decision making in moral situations. The theory define norm activation as a process 

of constructing individual’s self-expectation according to prosocial behaviour (Onwezen, Antonides 

and Bartels 2013). The self-expectation of a particular had been defined as personal norms that be 

felt as a moral obligation to perform the behaviour or abstain from the impulse behaviour (Schwartz 

and Davis 1981). 

the norm activation model has been developed based on a process that contains four key situational 

elements, which are problem awareness (PA), ascription of responsibility (AR), outcome efficacy 

(OE), and fourth, individual’s assumption of their ability to change the unhealthy behaviour 

(Onwezen et al. 2013). Problem awareness (PA) has been defined as the awareness of the adverse 

effect of the result of performing or not performing the behaviour on the society. For instance PA is 

the awareness of need (Schwartz 1977). Ascription of responsibility (AR) was defined by Schwartz 

(1977) as the responsibility that an individual feel about the performing or not performing the 

behaviour. Outcome efficacy (OE) has been defined as the identification of the behaviour to diminish 

the importance of effect of performing or not performing a specific behaviour. The outcome efficacy 

has been defined as individual’s awareness and recognition about the ability that one should 

recognize own ability to provide relief (Steg et al. 2010). 

However, there are three major issues arise while adapting this model in research that may decrease 

the efficacy of the model (Steg 2010). The process of expressing the key situational elements of NAM 

is differ regarding the study’s goal. The key elements of NAM has been measured in general level 

and have been assumed as beliefs on general environmental conditions in some studies such as  

Gärling et al. (2003). However, other studies assumed PA, OE and AR as behaviour specific mode. 

The Behaviour-specific beliefs mostly have strong relation with intentions and behaviours (Steg et al. 
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2010). Therefore, NAM is a more powerful theory for behaviour specific beliefs studies aim to 

predict intention other than research on general beliefs (Steg 2010).  

The other issue come up by adopting the normative theory is the confusion in different scholars 

between AR and OE. The AR is conceptualising as the responsibility that individuals feel about the 

environmental and social problems caused by their behaviour (Schwartz, 1977). However, others 

assume AR as the individuals’ evaluation of the effectiveness of their behaviour on resolving the 

problem (Steg 2010). According to Schwartz (1977) careful distinguishing the responsibility feelings 

from perceptions of capability to control results of the behavioural choice is important on adopting 

the theory. It is possible that individual feel they are responsible for an environmental or social 

problems, but the low level of OE prevent then for taking action (Steg 2010). The other issue of 

adopting this theory is different interpretation of model variable. There are three main models of 

using norm activation theory in scholar, mentioned by Steg (2010) as follows: 

 “The relationship between PN and intention or behaviour is moderated by PA and AR/OE” 

 “PA influences AR/OE, AR/OE influence PN, and PN influence intention and behaviour “ 

 “Both PA and AR/OE influence PN, while PN in turn influence intention and behaviour. The first 

interpretation refers to a moderator model, while the other two interpretations assume a 

sequential or mediation model.” 

3.4. Operationalizing Theories for an exploration of CIM 

As described earlier, different theories and models have been used in behavioural and social science 

research. In this current study five main behavioural change theories and models, which are related 

to the research questions, were reviewed. There are similarities between these theories and models 

as well as differences.  The primary step of adopting a theory for a specific study can be named as 

theory-comparison. The used theories in similar studies have to be reviewed and then by theory 

comparison the specify theory/theories that has/have the potential to better guide the research can 

be bring to light (Nigg, Allegrante and Ory 2002).  

Some of these theoretical approaches focus on the role of the perceived effect of behaviour such as 

theory of planned behaviour and Self-perception theory (Ajzen and Fishbein 1975; Bem 1972). 

Others, including social cognitive theory, Norm activation theory, and the theory of planned 

behaviour, focus on perceived benefits along with other terms as barriers and outcome expectations 

(Ajzen and Fishbein 1975; Bem 1967; Schwartz 1977). The influence of perceptions of control over 

behaviour is also emphasized, and in the social cognitive theory and trans-theoretical model has 
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been defined by labels such as self-efficacy. However, in the theory of planned behaviour and self-

perception theory, this term has been defined as perceived behavioural control (Ajzen 1985; Bem 

1967; Prochaska and Velicer 1997). The roles of social influences and perceived norms also featured  

in the theory of planned behaviour and Self-perception theory (Moghtaderi, Burke and Troelsen 

2015)(Moghtaderi, Burke and Troelsen 2015). However, the activation norm model mostly used in 

studies refers to environmental and social behaviours that are considered to be prosocial behaviour 

(De Groot & Steg, 2009). With regard to identify the most related theory/theories for finding the 

best possible responses to the research’s questions all mentioned theories have been categorized. 

Theories have been categorized according to the type of question they aimed to response in Table 3-

2.  

Table 3-2: Categorisation of behaviour change theories 

Theory/Model 
What factors affect 

choice making? 

How do decision makers 

respond to behaviour 

change interventions? 

Theory of planned behaviour (Fishbein & Ajzen 1975)   

Self-perception theory (Bem 1972)   

Norm activation theory (Schwartz 1977)   

Social Cognitive theory (Festinger 1957)   

Stages of change model (Prochaska 1986)   

Furthermore, the approaches of these theories vary in their applicability to the research questions 

and aims. Theories such as TPB, norm activation theory, and social cognitive theory was designed to 

be used as a guide to understanding behaviour, and their focus is on the behaviour of the individual 

(Ajzen and Fishbein 1975; Bem 1967; Festinger 1959; Schwartz 1977)(Ajzen and Fishbein 1975; Bem 

1967; Festinger 1959; Schwartz 1977)(Ajzen and Fishbein 1975; Bem 1967; Festinger 1959; Schwartz 

1977)(Ajzen and Fishbein 1975; Bem 1967; Festinger 1959; Schwartz 1977). These theories was not 

designed in order to be used as a devise interventions to change behaviour. According to Ajzen 

(2002), perceived behavioural control on the situations, resources and abilities, which are necessary 

for a behaviour to accrue, is an influential element of the behavioural change processes.  

The social cognitive theory (Festinger 1959) the theory of planned behaviour (Fishbein & Ajzen 

1975), and norm activation theory (Schwartz 1977) are examples of theories which prepare 

guidelines for understanding behaviour, its aspect in individuals and in social concepts. The trans-

theoretical model (Prochaska and C.DiClemente 1983), and self-perception theory (Bem 1972) were 

specifically established with a view toward developing interventions, and these theories have been 

applied extensively in planning interventions. The trans-theoretical model focuses on the decision 
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making process. The key components of these five theories are described and summarized below in 

Table 3-3. 

Table 3-3: Summary of main behavioural change theories and models  

Theory/model Level Key concepts 

Trans-theoretical model Individual 

Pre-contemplation 
Contemplation 
Preparation 
Action 
Maintenance 

Social cognitive theory Interpersonal 

Reciprocal determinism 
Behavioural capability 
Self-efficacy 
Outcome expectations 
Observational learning 
Reinforcement 

Theory of planned behaviour 
 

Interpersonal 

Attitude toward the behaviour 
   Outcome expectations 
   Value of outcome expectations 
Subjective norms 
   Beliefs of others 
    Motive to comply with others 
Perceived behavioural control 

Self-perception theory  

 
Individual Attitude toward the behaviour 

Behaviour outcome 

Norm activation theory  

 

Individual 

problem awareness (PA) 
ascription of responsibility (AR) 
outcome efficacy (OE),  
individual’s perception  of ability to perform the 
behaviour 

According to Stern (2000) “behaviour is a function of both internal and external factors”. The 

complexities of human behaviour make it necessary to acknowledge the influence of both the 

individual and the social environment in order to have a better understanding of the behaviour and 

accordingly design more effective intervention (Buchan et al. 2012). 

This study required exploration of parental attitudes and perceptions. Using the results from this 

first step, an attempt is made to suggest guidelines for the interventions that policy makers should 

undertake with the goal of increasing children’s independent mobility and active transport. Drawing 

together of a theory with a focus on people’s attitudes toward a particular behaviour is required in 

order to recognise parental attitudes through analysis of the surveys and interviews data. The theory 

of planned behaviour, norm activation theory, and social cognitive theory are theories that can be a 

helpful instrument with regard to under cover parental attitudes toward CIM and factors that can be 

effective on their decision making process (Nigg et al. 2002).  

The concept of norm activation make it suitable instrument to studies that aim to find out the 

reasons that people engage in pro-environmental actions (Steg et al. 2010). The social cognitive 

theory has limited attention to individual’s motivation, and emotion toward the specific behaviour 
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(Bandura 1989). The concept of TPB were designed to influence individual’s’ perceived behavioural 

control, attitude, and accordingly people’s intention to change behaviour (Adjei 2012). Therefore, 

the extant literature surrounding the theory of planned behaviour has been proven to be a suitable 

predictor of individual’s attitudes in behavioural change research, especially in the area of health 

communication (Baban and Craciun 2007). 

The concepts underlying the trans-theoretical model of behavioural change proved to be a useful 

framework for this study, especially when conducting the focus groups and the interventions, but 

aspects of other theories were also applying. Because of the two different aspects of this research, 

firstly a consideration of parental attitudes toward CIM, and secondly assuming guidelines for 

children’s travel behaviour change interventions, a combination of two behavioural change theories 

were used to prepare a suitable theoretical structure; the trans-theoretical model (TTM) and the 

theory of planned behaviour (TPB). In respect of the research questions, these theories are used to 

clarify the best possible response to each question, as shown in Table 3-4. 

Table 3-4: The link between the research questions and the theoretical framework 

Research Question  Theory 

1. What are the main attitudes and perceptions of parents that enable or prevent 

children’s independent mobility? 

 
TPB/TTM 

2. What are the beliefs related to parents’ perception about the norms that enable or 

prevent children’s independent mobility and active travel? 

 
TPB 

3. What are parents’ inclinations and levels of self-efficacy and perceived behavioural 

control   regarding granting a CIM licence?  

 
TPB/TTM 

4. How can parental attitudes and perceptions best be translated into knowledge that 

is useful to planners, urban designers and policy makers, especially in terms of travel 

behavior interventions? 

 

TTM 

Following, the selected theories are reviewed with more detail to enable use them and their 

effective elements in research process. 

Theory of Planned Behaviour (TPB) 

The theory of planned behaviour explains that people behave in accordance with their intentions 

and their perceptions of control over their behaviour. Therefore, having a clear understanding of 

what the parental attitudes are in order to understand and predict their social behaviour is critical 

(Ajzen 2011b). Ajzen and Fishbein (2000A) demonstrated that attitude is “a representation of a 

summary evaluation of a psychological object caught in such aspects of dimensions as good-bad, 

harmful-beneficial, pleasant-unpleasant, and likable-dislikeable.” 
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The concept of which attitudes are dispositions to evaluate psychological objects would appear to 

imply that people hold one attitude toward any given object or event, however recent research has 

shown that this can be a concept which is “too simple”. Recent studies have shown that when 

attitudes change, the new attitude overrides the old one, but may not supplant the old attitude 

(Wilson et al. 2000). According to this dual attitudes model, people can hold two different attitudes 

toward a given object in the same context, with one of them being habitual and the other being 

explicit.  Accordingly, in order to retrieve the explicit attitude from an implicit one, it is assumed that 

motivation and capacity are required (Ajzen 2001). 

The residual consequences of the expected effect on the prediction of intentions can be obtained 

only if the TPB variables are assessed with regard to the particular behaviour (action or inaction). In 

this current study, CIM and its anticipated effects should be assessed in relation to alternative 

behaviour, which in this case, is driving children to and from school (Ajzen and Sheikh 2013). 

Attitudes, subjective norms and perceived behavioural control (PBC) are assumed to be based on 

corresponding sets of beliefs. Therefore according to TPB, interventions aimed at changing a 

particular behaviour must try to change the beliefs which guide the performance of that behaviour. 

In accordance with this theory, there is a required pilot research to identify accessible behavioural, 

normative, and control beliefs (Ajzen 2011a). In this research, parental surveys were used as the 

pilot study, and these were complemented with focus groups and interviews with the participant 

parents.  

In the context of the TPB, parents’ beliefs may not be correct and may reflect what participants may 

express as a wish, they may be biased in their habits or other ways, or the participant’s beliefs may 

not be represented by the information, and this is considered as an important variable in the given 

behavioural domain. However, these beliefs are assumed to guide intentions and behaviour as well 

(Ajzen et al. 2011). Changes in these components of the TPB rationally followed by changes in 

behavioural intentions and deliver acceptable control over the behaviour (Ajzen 2011a). Any 

interventions which are carried out with the aim of increasing CIM and AT can be designed by having 

a clear image and understanding of current parental attitudes and intentions toward CIM and AT. To 

achieve this, four major TPB components should be assessed, attitude toward the behaviour, 

subjective norm, perceived behavioural control and intention.  

Attitude toward the behaviour (CIM): Ajzen (1985) defined attitude toward behaviour as “the degree 

to which performance of the behaviour is positively or negatively valued.” There are different 

variables that influence attitudes toward behaviour and a linkage between behavioural beliefs and it 
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can be determined by a set of accessible behavioural beliefs and the linking of the behaviour to 

various outcomes (Ajzen 2011a).  

Different questions may ask such as “what do you feel about your child’s independent travel?”, “Is it 

irresponsible for parents to allow their children to walk or cycle in our neighbourhood without 

adult.” or “I think it is important that my child develop skills to travel alone”.  The answers can range 

from very strongly agreed to strongly disagree. 

Subjective norm:  Ajzen (2006) defined subjective norm as “the perceived social pressure to engage 

or not to engage in behaviour.” He discussed that “subjective norm is determined by the total set of 

accessible normative beliefs concerning the expectations of important referents.” At the first step, 

injunctive norms should be assessed, whereas responses to other statements help to assess 

descriptive norms (Ajzen 1985). In identifying the injunctive norm, questions can ask about the 

perceived expectations of the importance of others’ opinions; ‘‘it is common here to see children at 

this age walk or cycle or even use the bus without an accompanying adult ,’’ ‘‘people I care about 

encourage me to give a licence for CIM to my child,’’ ‘it is normal here in Australia for parents to give 

their children ‘licence’ to travel independently,’’ and ‘‘other people (friends, other parents, family) 

affect my decision or help shape my view about my child’s CIM licence.’’ Responses can be provided 

on a 5-point ‘strongly disagree’ to ‘strongly agree’ scale. Descriptive norm items referring to the 

perceived behaviour of others; ‘‘Most people like me are going to let their children travel actively to 

school’’ (extremely unlikely–extremely likely) and ‘‘Most people who are important to me currently 

give this licence to their child’’ (strongly disagree– strongly agree). The injunctive and descriptive 

norm items can be combined to produce an overall subjective norm measure (Ajzen et al. 2011).  

Perceived behavioural control: According to Ajzen (2006) “Perceived behavioural control refers to 

people's perceptions of their ability to perform a given behaviour. Drawing an analogy to the 

expectancy- value model of attitude, it is assumed that perceived behavioural control is determined 

by the total set of accessible control beliefs.” It had been corroborated by recent research that the 

overarching concept of perceived behavioural control is comprised of two components: self-efficacy 

and controllability. According to the theory of planned behaviour the perceived behavioural control 

should be estimated by assessing both the self-efficacy and controllability (Ajzen 2002). 

 Similarly, PBC can be measured with questions such as;”If I wanted to, I could easily give a licence 

for CIM and AT to my child” (strongly disagree–strongly agree), ‘‘whether I give the licence to my 

child for CIM is entirely up to me’’ (strongly disagree–strongly agree), ‘‘for me to give the CIM licence 

to my child is….’’ (completely impossible–definitely possible), ‘‘It will be difficult for me to let my 

http://people.umass.edu/aizen/bb.html
http://people.umass.edu/aizen/nb.html
http://people.umass.edu/aizen/cb.html
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child travel actively and independently to school” (strongly disagree–strongly agree) (Ajzen et al. 

2011)(Ajzen et al. 2011). 

 Intention: “Intention is an indication of a person's readiness to perform a given behaviour, and it is 

considered to be the immediate antecedent of behaviour (Ajzen 2002).” According to Ajzen et al. 

(2011) the responses to the following statements can be used to assess intentions. ‘‘I am planning to 

join the AT program (strongly disagree–strongly agree), ‘‘I am likely to let my child go to/from school 

independently and actively’’ (strongly disagree– strongly agree), ‘‘I intend to give a CIM licence to my 

child’ (definitely no–definitely yes), ‘‘I will probably give a CIM licence to my child’’ (definitely will 

not–definitely will), ‘‘I have decided to give a CIM licence to my child’’ (strongly disagree–strongly 

agree), and ‘‘I expect I will give a CIM licence to my child (strongly disagree– strongly agree). 

CIM behaviour for children from a parent’s point of view: Finally, one may ask to report, on 5-a point 

scale (from never to always), how frequently or how infrequently their children were allowed to 

travel independently, and if parents thought there were advantages rather than disadvantages 

regarding a CIM licence (Ajzen et al. 2011). 

For this research the above TPB components were included in parental surveys during the iMATCH 

data collecting process. The data obtained was checked and analysed in order to gain an 

understanding of parental attitudes and intentions relating to CIM and AT.  The results helped to 

construct suitable focus group discussions and would illuminate the way that each focus group and 

interview should be led in relation to the non-intervention and the intervention schools. The primary 

results of the surveys data analysis were expected to provide a suitable framework for the 

questionnaire and for discussions in the parental focus groups in this study.  

Trans-theoretical Model of Behaviour Change (TTM) 

The trans-theoretical model of behaviour change (TTM) was used in the study regarding figure out 

parents’ decision making process about their children independent travel. Moreover, using this 

model should facilitate policy makers to use suitable strategies for parents with different stages of 

offering CIM license (Prochaska and C.DiClemente 1983). 

“Studies related to changing a specific behaviour found that people move through a series of stages 

when modifying their behaviour. The trans-theoretical model is a model of behavioural change, in 

which focuses on people’s decision-making process are more in depth than focuses on the social 

influences on the behaviour (Scholl 2004).” One of the important aspects of this model that makes it 

suitable for this research is the idea that change in people’s behaviour occurs over time (Prochaska 



72 
 

and C.DiClemente 1983). The stages of change describe the process in which shifts in attitudes, 

intentions and behaviours happen (Lenio 2006).  

According to the general theory of TTM, in order for people to progress through the stages of 

behaviour change, three components are required, as described below. 

Decisional balance: An expanding consciousness about how the advantages of changing the specific 

behaviour outweigh the disadvantages (Lenio 2006). Parents may be provided new information, 

develop their understanding, and receive feedback about the disadvantages of driving their children 

to/from school. It is important to determine the advantages and disadvantages of CIM and AT from 

the parents’ points of view. This information can give a comparison of the effectiveness of 

interventions in addressing the advantages and disadvantages of CIM and AT between the 

intervention schools and the non-intervention schools. 

Self-efficacy: Self-efficacy refers to “people's beliefs about their capabilities to produce designated 

levels of performance that exercise influence over events that affect their lives.” Self-efficacy beliefs 

determine how people feel, think, motivate themselves and behave  (Bandura 1994). Ajzen (2002) 

defined self-efficacy as “dealing largely with the ease or difficulty of performing behaviour”. Ajzen 

(2002) argued that self-efficacy along with the controllability that defined as “the extent to which 

performance is up to the actor”, comprise the perceived behaviour control. The main information 

that is required to assess self-efficacy can be obtain by asking about how difficult it is to perform 

aimed behaviour and how confident individual is to perform the behaviour (Francis 2004). The main 

factors that give parents the confidence to grant a CIM licence to their children should be considered 

carefully. 

Processes of change: Strategies which parents suggest can help them to make and maintain change  

should be rechecked with the data gathered from the parental surveys and rechecked during the 

interviews (Lenio 2006). According to TTM, there are ten strategies which intervention processes 

must use to increase CIM. Depending on which stage parents are at, the processes of change include 

all or some of these stages, as explained below (Velicer et al. 1998). 

 “Processes of change” is a principal theme of the TTM, which empowers an understanding of how 

changes in behaviour occur and so provides considerable guidelines for interventions, since the 

processes are the independent variables or the stages of change through which people need to 

move. People assign cognitive, affective, and evaluative processes in their progression from early 

stages. When they move to the later stages, they need other elements including commitment, 

conditioning, contingencies, environmental controls and support (Lenio 2006). 
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The ten processes of change (Prochaska and C.DiClemente 1983; Velicer et al. 1998) are the 

independent variables that people are required to apply, or be engaged in, in order to change their 

behaviour and move through the stages of change. As a result, in the context of the processes of 

change, significant and useful guides for intervention programs can be produced. The last five are 

classified as “behavioural processes” and are used principally for the five later stages of transition.  

It should be mentioned that, according to their different cultural backgrounds, community type and 

environment and school facilities etc., parents are at different stages. It is important to capture the 

different stages that parents are in at each school and also from one school. Moreover, the different 

stages which parents are in at one school differences amongst parents in same neighbourhood, or if 

they are somehow in similar stages.  

Consciousness-raising: At this stage, parents’ awareness about the benefits of CIM and AT which 

occur when they stop driving their children to/from school should be raised through different ways.  

These can include meetings with other parents, the media, workshops and advertisements (Velicer 

et al. 1998)(Velicer et al. 1998).  

Dramatic relief: At step of process of change,  individuals are required to experience and then 

express his/ her feelings about their problematic behaviour (Prochaska and Velicer 1997; Velicer et 

al. 1998). Parents begin to feel anxious about the negative effects of driving their children to/from 

school instead of granting a CIM licence, or parents begin to feel inspired and hopeful when they 

learn how they can gradually grant a CIM licence to their children. 

Self-re-evaluation: At this part of process of change, the value of the problematic behaviour is re-

evaluated by the individual (Velicer et al. 1998).Therefore, at this stage parents are about to realise 

the importance of CIM and AT.  Self-re-evaluation can be one of the most important parts of the 

process of change, while parents are moving from the contemplation stage to the preparation stage 

(Patten, Vollman and Thurston 2000). 

Environmental re-evaluation: At this part of process, parents are considering and assessing how their 

problem behaviour can affect the physical and social environment (Velicer et al. 1998). They are 

beginning to realize the negative effects of driving children to/from school and how they could have 

more positive effects by increasing CIM. 

Social liberation: At this part of the process of change, parents realize that society can be more 

supportive of CIM. Social liberation can be increased by advocating the rights of the repressed, by 

empowerment, and with policy interventions (Patten et al. 2000; Velicer et al. 1998). Individuals 
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believe that society is changing in ways that make it easier for parents to grant a CIM licence to their 

children. 

Self-liberation: At this part of process of change behaviour, parents start to believe in their ability to 

change and make commitments and recommitments to act and give more CIM licence to their 

children (Patten et al. 2000; Velicer et al. 1998). Parents can make a commitment to give more 

freedom to their child to travel throughout the surrounding area. 

Counter-conditioning: Here, parents learn  to substitute driving their child to school with giving a 

licence to their child and letting them use active modes of travel to school (Scholl 2004). 

Stimulus control: This is the process by which the parents are required to remove any enticement 

associated with their driving children to school and replace it with prompts to participate in giving a 

CIM and AT licence to their children. Using reminders, rewards and cues which encourage active and 

independent mobility, conducting meetings in which parents who offer the CIM licence to their 

children talk about their good experiences, and giving stars or points to children who travel to school 

actively and independently (even for just a shot part of the journey) can be some examples which 

may encourage parents who have not yet given a CIM licence to their children (Scholl 2004; Velicer 

et al. 1998). 

Helping relationships: Combining caring, trust, openness and acceptance as well as support for 

offering a CIM licence, including holding regular meeting with other parents and school staff who are 

supportive of CIM and AT (Patten et al. 2000; Velicer et al. 1998).  

Reinforcement management: Increasing the rewards which come from granting a CIM licence and 

reducing those which come from negative behaviour. Rewarding oneself or being rewarded by 

others, for example school staff, supporting interventions for making changes, overt and covert 

reinforcement and self-reward. Many active school travel schemes use games and “score boards” to 

reward students. 

Assessing and clarifying in which stages of change parents are is an important part of conducting and 

analysing parental surveys and interviews. Parents who are in the early phases of change need to be 

directed in different ways than parents who are the latest stages. Different strategies are required in 

planning interventions for each stage of change (Seethaler and Rose 2004).  

For this current research, the problematic behaviour is driving children to/from different destination 

and more specifically the journey to/from school. Therefore, the aimed behaviour is offering CIM 

licence by parents to their child/children. According to TTM, parents can be classifying in different 
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stages that have been defined. In each stage of stage of change parents have different attitude 

towards CIM. At the first step that is pre-contemplation parents are not aware of the disadvantages 

of driving children. They don’t evaluate their behaviour as a problematic behaviour. When they 

move from one stage to another, their attitude turn to be more positive and they become aware of 

advantages of CIM and disadvantages of driving children. At the final stage of stages of change 

offering CIM licence to children is evaluated as a normal and acceptable behaviour (Prochaska 

1997).”  

3.5. Theoretical framework 

In summary, a theory focused on people’s attitudes toward a particular behaviour is required for 

successful interventions. The extant literature surrounding the TPB has been proven to be a suitable 

predictor of parents’ attitudes toward children travel behaviour change. However, the revealed 

limitations of TPB clarified that although it can be useful, and somehow, necessary for understanding 

people’s attitudes, it is not enough, per se, to plan effective travel behaviour change interventions. A 

theory with a focus on people’s decision-making process is also required. The key concepts 

underlying the TTM are useful additions.  

Therefore, the combination of TPB and TTM was assumed as a useful instrument by preparing a 

primary structure to direct the research process. Figure 3-3 is shown the primary theoretical 

framework that configures the guidance for performing the data collecting and analysis steps of the 

study. This structure was used and examine in all different steps of the study. Consequently, the 

suggested theoretical framework improved throughout the process of the research and tested by 

SEM in Chapter Five (Surveys’ Analysis). By employing this theoretical framework suggesting 

guidelines for policy intervention would be more comprehensive and effective. Such a framework 

would guide the study toward understanding parental attitudes and concerns and indicate an 

extensive set of guidelines for children travel behaviour change intervention. 

In the data collection process the components of each theory were used to assist me to configure 

the most related data to the research questions. As the parents’ surveys had been designed in 

advance for the iMATCH/CATCH projects, using this structure worked as a facilitator to collect the 

most related questions amongst all the surveys’ questions. The surveys’ contain questions related to 

build and social environment, the holistic demographic information of household etc. The 

theoretical framework was used to collect data carefully. This theoretical concept also were used as 

a facilitator to conduct focus groups and interviews and design intelligent topics for meetings to 

capture the most useful information to find the most related responses to the research questions.  
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However, application a theoretical framework and test its validity and reliability is not a linear 

process (Nilsen 2015). Therefore, the theoretical model had been examined during the study. The 

suggested model examined by Structural Equation Modelling (SEM) in the parental surveys analysis 

(See Chapter Five). The results led me to improve the primary model into a more efficient structure 

for the travel behaviour change studies and interventions. 

Parents’ had been asked to report the different levels of CIM license that they offer to their children 

such as license to pass the main roads. This information cannot provide enough evidence for the 

level of children independent mobility. However, children were asked to report f they were granted 

by CIM license to travel independently to different destinations. Therefore, I suggested that parents’ 

responses to these questions were suitable instrument for evaluating the parents’ stage of change. 

However, children’s reports about their CIM license have to be categorised as a separate variable in 

the model that have a direct relation with the actual behaviour. Thus, in the process of designing the 

theoretical model the actual behaviour was defined as what children reported in the children 

surveys as the CIM license.   

The primary model is presented in Figure 3-3. The SEM was used to test and evaluate this hypothesis 

model, which has been reported precisely in Chapter Five. The model had been improved to the 

more reliable model. The relation among the variables (theories components) and constructs 

(responses to related surveys questions) were clarified. The model has been improved through the 

SEM process.  

Figure 3-3: The hypothesis theoretical model, a meaningful combination of TB and TTM 
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The analysis of the parental surveys provided a suitable basement for testing the theoretical 

framework. The evaluation by SEM was resulted a more identified model by finding the related 

regressions and relation among the variables, which were the theories components. This links led 

the research toward a more specified and reliable model. The resulted model was different from the 

hypothesis model to some extent. The results of analysis data, which were classified by the theories 

components, led the study to a more comprehensive model. The software suggested a probable 

links between theories components at the identification and estimation steps.  

The reliability and validity of the primary model was evaluated through the process of SEM and was 

resulted the final modified and valid theoretical model. Therefore, I had to review the theories’ 

context and contents several times to investigate if the output of SEM were meaningful according 

the theories literature. Then again, I had to go back to SEM in cases to recheck the identification of 

the confirmatory factor analysis and audit if the model fit. Through the very careful investigation of 

the process, several reliable and valid relations emerged among the theories’ components that were 

resulted the final theoretical model for travel behaviour change interventions. 

Analysing the hypothesis model by SEM resulted an identified relation between attitudes and 

decisional balance (The more in-detail report of the SEM is resented in Chapter five: Section 5-4). 

Therefore, I came back to review the theories once again to check out if the identified relation was 

meaningful with regard to the concept of these variables in the theories’ context. Attitude was 

defined by Ajzen (1985) as the degree to which performance of the behaviour is positively or 

negatively valued.  However, decisional balance was defined by Lenio (2006) as an expanding 

consciousness about how the advantages of the aimed behaviour outweigh disadvantages. 

According to the definition of the theories components, these two elements can be categorised in a 

group and measured as one variable.  

Another element of TPB is perceived behavioural control. Ajzen (2006) defined “PBC as people's 

perceptions of their ability to perform a given behaviour.” It had been corroborated by recent 

research that the overarching concept of PBC is comprised of two components: self-efficacy and 

controllability. According to the TPB the perceived behavioural control should be estimated by 

assessing both the self-efficacy and controllability (Ajzen and Sheikh 2013). However, self-efficacy 

was a component of TTM and defined by Prochaska and C.DiClemente (1983) as one of the TTM 

components.  As mentioned earlier self-efficacy refers to “people's beliefs about their capabilities to 

produce designated levels of performance that exercise influence over events that affect their lives.” 

Self-efficacy beliefs determine how people feel, think, motivate themselves and behave 
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(Bandura1994).  Therefore, for designing the theoretical framework the questions refer to self-

efficacy can be categorized in a group with PBC to be assumed as one separate variable. 

Processes of change assumed as a principal theme of the TTM, which empowers an understanding of 

how changes in behaviour occur and accordingly provides considerable guidelines for interventions. 

The processes of change were identified in the SEM process as the independent variable through 

which imply what parents require to move through the stages of change (Prochaska and 

C.DiClemente 1983). According to TTM parents in different stage of change require different 

strategies, and when they move to the later stages, they need other elements, including 

commitment, conditioning, contingencies, environmental controls and support (Lenio 2006), the 

identified valid regression between the process of change and other latent variables, can be 

assumed as a meaningful result. 

As noted earlier, subjective norms have a significant effect on parents’ decision making process 

(Ajzen 2006). Hence it should be considered as a main variable in the structure of the theoretical 

framework for uncovering parents’ attitudes towards CIM. In the valid model the subjective norms 

was proven to have an identified relation with the process of change and a valid regression with the 

behaviour. 

Through the evaluating the theoretical model by SEM an identified relation between stage of change 

and process of change were emerged. According to TTM for predicting process of behaviour change 

and identifying effective guidelines for behaviour change, revealing the parents’ stage of stages of 

change has a critical role. Therefore, it can be argued that measuring what parents reported about 

the license that they grant their children for CIM, can provide an acceptable representor of their 

stage of change. Thus, measuring this variable can provide required information regarding to design 

suitable strategies for moving through the stages. Moreover, any changes in the stage of change that 

parents are in would have direct effect on the process of travel behaviour change as well.  

Considering the SEM process and the in detailed review of the literature on TTM and TB The 

hypothesis model had been identified as a reliable and valid model with a meaningful relation 

between the variables. The Figure 3-4 is resented the result theoretical model. The in detailed 

information about the SEM process and results is resented in Chapter Five, Section 5-4. 
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Figure 3-4: The Theoretical Model. 
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4. Methodology 

4.1. Introduction 

As mentioned in Chapter two, in consideration of the decrease in children's independent mobility, 

which has occurred over recent years, researchers and planners have begun to pay more attention 

to this problem. This dissertation attempts to clarify parental attitudes and concerns toward children 

independent mobility, while at the same time, reviewing and evaluating children’s travel behaviour 

change programs in Australia. The combination of the results of the study of these two issues 

provides guidelines and suggestions for policy makers in future planning of interventions.  

For the first step on this part of research, research’s paradigm is introduced to use as a foundation 

for study. Research methods are constructed on the foundation that emerged as the research 

paradigm. In accordance to achieve research’s aims, this study undertakes a mix-method structure. 

This chapter attempts to identify the mixed methods used in the research. The research will use a 

combination of three methods (surveys, focus groups and individual interviews) in order to develop 

deep insight into the topic. Therefore, two different data collecting methods are used to cover all 

different aspects of the topic and achieve research’s aims. To do so, as a part of iMATCH project, 

firstly a summary introduction about iMATCH project’s methods is presented with more detail on 

parental surveys, which are one of the main set of the research’s data. Later, the benefits and 

limitations of surveys are illuminated and as a result, the methods for the focus groups and 
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interviews with parents are introduced and designed with regard to the thesis’ theoretical 

framework. The analysis methods are established to deal with the different datasets and according 

to the theoretical framework later in this chapter. The two ethics approvals in which this study 

conducted under, are presented as the final section of methodology chapter. 

4.2. Research Paradigm 

As mentioned earlier, this study related to human behaviour, therefore face different complexity. In 

organizing research across and within disciplines (which this thesis is) and ones relate to people’s 

behaviour there are varying views of how can it be linked to the kind of knowledge being developed. 

Research paradigms are used as guidance for making decisions and carry out research. As there are 

so many different approaches toward even a specific area of knowledge, for a researcher, it is 

important to know where discipline belongs (A. Barney 2006). Research paradigms are used in social 

and psychological research has explicit methods that can be used in achieving scientific investigation 

(Dash 2005). According to Barney (2006) “a paradigm is simply a theory (or a belief system) that 

establishes a set of practices”. There are particular paradigms introduced in science, such as: 

“positivism (e.g. experimental testing), post positivism (i.e. a view that we need context and that 

context free experimental design is insufficient), critical theory (e.g. ideas in relation to an ideology - 

knowledge is not value free and bias should be articulated), and constructivism (i.e. each individual 

constructs his/her own reality so there are multiple interpretations (A. Barney 2006)”.  

The nature of this research is related to the parent’s attitudes and concerns and decision making 

process, critical theory can be the best paradigm to organize and guide the research process. 

According to critical theory (E. G.Guba 1994:110), paradigms can be characterized through their: 

ontology (What is reality?), epistemology (How do you know something?) and methodology (How do 

go about finding out?). By using the critical theory and its characteristics a holistic view of the 

relation of the knowledge and the methodological strategies can be obtained. 

“The critical theory discuss that the nature of reality shape during the time and under the effect of 

several issues such as social, political, cultural, economic, ethnic, and gender factors, and then 

crystallized into a series of structures that are now taken as real” (E. G.Guba 1994:110). The natures 

of parent’s attitudes have to be discussed at the early stages of the research. Therefore, the 

research conducted upon a theoretical framework. With such ontology, it can be discussed that 

there should be an interaction between an investigator (researcher) and a particular group of 

parents whom involved in the project. I supposed to attempt to investigate the origin, nature, 

methods, and limits of knowledge about the parental attitudes and concerns about children 

independent mobility. Therefore, according to the theory the methodology that have to be 
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undertaken in the current research require dialogue between the researcher and the subjects of the 

study, which in this study were the I as the researcher and volunteer parents. The critical theory 

discuss that “dialogue have to be dialectical in nature to transform ignorance and 

misapprehensions.” In accordance to achieve dialectic dialogue this research use a combination of 

parental surveys and focus groups and individual interviews (Burns1978, E. G.Guba 1994:110). 

4.3. Mixed Methods Approach 

The chief investigators of the iMATCH and CATCH projects have established a broader research 

agenda involving mixed methods. The research methodology for this study into parental perceptions 

and attitudes was partly set by the relevant chief investigators. The relevant part of the iMATCH 

method for this study is the parental surveys. Therefore, in the first step the data was drawn from 

the iMATCH project’s parental surveys to provide findings on the parental perceptions of CIM and 

active travel (AT). Following this step, additional research fieldwork was undertaken to explore 

parental attitudes in greater depth, as shown in Figure 4-1. 

Thesis 
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Literature 
Review 

Review of 
Intervention 

Parental Focus 
Groups 

Individual 
interviews 

iMATCH 
Methods 

GPS 

Photo 
collages 

Heart 
monitoring 
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Parental 
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Figure 4-1: Research’s Methodological Framework 

Responses to Research’s Questions 
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As mentioned in Chapter Two, this research used a mixed-method according to the nature of the 

research questions that related to human behaviour to achieve more in depth results. The 

complexity of human behaviour requires more complex research designs (see Chapter 2). Campbell 

and Fiske (1959) defined the term ‘multiple operationalise’ as being a research method which uses 

more than one method as part of a research process. 

In accordance with the nature of the research questions, and in order to expand the scope and 

improve the efficiency of the results, the study used different methods for both data collection and 

analysis. The parental surveys, which were a part of the iMATCH projects contained useful data for 

the study, but with regard to this study’s theoretical framework, more in depth data were required. 

Therefore, focus groups and interviews were used to provide reliable data. Moreover, both 

qualitative and quantitative analysis methods were used in order to achieve accurate results. At this 

part of the study, different methods used for data collection and analyses are presented. 

As mentioned in Chapter Three, with regard to prepare a fundamental structure for developing the 

study and according to the complexity of the nature of the human behaviour, a theoretical model 

has suggested as a facilitator for the research process. The theoretical model employed two 

different behaviour change theories. This theoretical model is designed for this current study. 

Therefore, along with the normative process of the research towards proposing adequate responses 

to research questions, the theoretical model has been tested by structural equation modelling. The 

structural equation modelling (SEM) is a common method in evaluating if the model is valid (Rigdon 

1996).Thus the theoretical framework has been examined by SEM with parental surveys to reveal 

whether the model can be a suitable instrument for travel behaviour change research.  

4.3.1. Review of Literature   

A review of the literature on CIM and AT to discover the main literature focussing on CIM, and in 

particular in an Australian context, has been undertaken, as presented earlier (See Chapter two 

Section 2.2.2).  Relevant literature for the review was sourced from key word searches in the 

databases: Web of Science; Science Direct; PubMed and Google Scholar. Search terms included 

various combinations and synonyms of ‘children’, ‘active travel’, ‘parental attitudes’, ‘social 

environment’, ‘transport’, ‘school’, ‘non-motorized transport’, ‘independent mobility’ and 

‘behaviour change program’ and ‘interventions’ (see Chapter One).   

There have been a number of initiatives implemented in Australia that aimed to target the built, 

social and policy environments, in accordance to decrease the risks and limitations  for children’s to 

walk and cycle, and also attempted to increase children’s active and independent mobility. These 
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programs, including Travel-Smart mostly engage policies to increase children’s skill for active 

transports, improve the built environment to a more child friendly one , activities with parents, and 

identify strategies to reduce the usage of motorized vehicle in people’s life style (Tranter and 

Malone 2003). “The review sought evaluations and information about those programs that explicitly 

promoted active travel to school. This excludes programs such as bicycle education. Given the tight 

time frame, very few papers were found which had been published in scholarly sources and so a 

systematic search of key state government agencies and large local government websites was also 

undertaken. A small number of additional sources were provided by contacts within government 

agencies, and by researchers engaged in activities with members of the research team. The review 

considered Australian children’s travel behaviour change programs for the years from 2000 to 2011. 

A systematic search for studies, reports and program materials was performed using internet search 

engines, including Google and Google Scholar, as well as TRID (Transport Research International 

Documentation). Search terms included ‘children’, ‘schools’, ‘walking’, ‘travel behaviour’ and 

‘Australia’. We focused on those programs focused on children’s AT and on the journey to school, 

which excluded some bicycle education programs. A total of twelve key evaluations were obtained, 

with more than twenty additional source materials used in developing the results (Moghtaderi et al 

2012).”  

“The review highlights a number of problems the researcher faced in attempting to gain an 

understanding of how policy interventions are promoting active travel, and how they treat CIM in 

particular. Chapter 2 also shows that a specific sub-set of programs may be highly antagonistic to 

CIM, and these programs include key national programs. There are a number of important 

limitations to this work. Firstly, the review did not seek to provide an exhaustive summary of every 

intervention being employed in every state and local government area across Australia, which would 

require resourcing well beyond that available. Instead, it sought to focus on key types of programs, 

and to identify key exemplars at national level or in particular jurisdictions (Moghtaderi et al 2012).”  

“Secondly, there is minimal information on the public record about some of the more unsuccessful 

initiatives and past initiatives in this field. For instance, there is minimal information on the largest of 

the failed walking school bus schemes that were established in Australia, though it was possible to 

piece together sufficient information to provide a meaningful summary of their experiences. Thirdly, 

some of the material sourced was gained solely from proponents of particular initiatives, which 

raises questions about the reliability of key information. Fourthly, studies at various scales were 

included, using widely different approaches, reflecting the broad nature of this field. As such, it is at 

times difficult to make direct comparisons of some aspects across the types of initiatives used in 



89 
 

Australia. The review did not seek to provide convincing evidence of which initiatives are most 

effective in total travel behaviour change, in comparison with to each other, although it did explore 

the efficacy of individual initiatives (Moghtaderi et al 2012).”. Instead, the research focus was more 

on process evaluation and the way in which initiatives are incorporating CIM (see Chapter Two, 

Section 2.2.3). 

4.3.2. Data Collection 

The process of data collecting started in 2009 by getting the ethic approval and officially started by 

the July 2010 by iMATCH/CATCH team. The first step on collecting data was a pilot study, which 

conducted in Rockhampton schools. In my collaboration in collecting about half of data for the 

whole project, I gain a holistic understanding toward active transport and children's independent 

mobility as well as a great insight toward the relation between children and parents’ points of view. 

From all collected data, this research used two different instruments used in broader iMATCH 

project; parental surveys and parental focus groups and interviews (See Appendix 02)  

The parental surveys were collected in advanced at 2012 in all of the project’s sites. However, as 

mentioned in Chapter Three, in order to prepare a suitable structure for the research a theoretical 

framework has been adopted as a facilitator instrument for a powerful analytical concept. From all 

questions of the parental surveys the related ones to the suggested theoretical model has been 

collected. The survey questions have been collected in a way that the results can provide relevant 

data for the analysis. Moreover, the focus groups and interviews had been conducted as a specific 

method for the research to support parental surveys data and empower the study with more in 

depth information. In designing focus groups and interviews the theoretical framework has been 

used as the main structure. The topic and questions for the focus groups and interviews modified by 

using the theoretical framework to in order to capture suitable data that cover all the model’s 

variables. 

The iMATCH/CATCH projects were the first national wide project aimed to increase children 

independent and active travel to/from school. Therefore, different schools were chosen from 

different parts of Australia.  Perth, Brisbane, Melbourne and Rockhampton were the cities that 

iMATCH/CATCH projects aimed to hold in.  The schools had been collected from the state public 

sector school system, accessible to the research team. Afford made to involve schools with children 

travel behaviour change interventions and without any interventions. Therefore, two different types 

of schools had been collected; the schools had been part of recent travel behaviour change program 

(intervention schools) and schools that had not engaged in such programs (non-intervention 

schools).  
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Another objective of the research was to uncover the effect of neighbourhood types in children 

independent mobility. Therefore, attempt had been made to collect schools in a way to cover both 

intervention and non-intervention schools and different types of suburbs. However, there were 

some issues emerged in the choosing schools process. In some cases school staff had not accepted 

to be involved in projects. There were some schools that didn’t agree to be a part of projects. 

Moreover, there were different policies with regard to attend and work with schools in different 

states and these differences were required different actions and approaches in site collecting. For 

example, some schools had the policy that let the projects’ member to attend in classrooms and 

work with children. In other schools the projects’ staff only allowed to work with children in lunch 

time.  

The larger iMATCH project captured data from 9-13 year old children and their parents at nine 

schools in Perth, Brisbane, Melbourne and Rockhampton. Of these schools, four have received 

significant policy interventions and five have received no intervention programs (control sites).  

For the broader project, four main neighbourhood types were defined and used. ‘Inner’ suburbs 

assumed in the broader iMATCH project as districts generally located very close to the centre of a 

large city (the inner city and CBD). ‘Reginal’ suburb, was referred to different regions of the City that 

don't always correspond directly to official boundaries of suburbs, or local government authorities, 

but instead refer to broader, and occasionally less well defined areas.  The 'Middle suburb' was 

generally understood as more than 5km from the city centre, but not on the urban fringe, in a well-

established and mature neighbourhood. Most of these suburban areas in cities such as Brisbane and 

Perth were built out during the mid-20th Century. 'Outer' suburbs were generally newer greenfield 

estates on the edge of the urban area (in Brisbane 15-30km from the CBD) in locations were 

development is less mature, having commenced in the 1990s or later. 

Children were asked to complete travel diaries and questionnaires, complemented with heart rate 

monitors and GPS units. The children were also engaged in a photo elicitation study that drew out 

their perceptions of their local environments. The study gathered data from over 300 students. The 

location of sites is shown in Figure 4-2 and they are outlined in Table 4-1.  

Table 4-1: Matched pair selection of schools based on neighbourhood and involving in travel behaviour change 
intervention  

 Inner Suburb Middle Suburb Outer Suburb Regional 

Intervention Melbourne (n=19) Brisbane (n=35) Brisbane (n=69)  

Non-intervention Perth(n=49)   Melbourne (n=17) Ipswich-MPE (n=44) Rockhampton(n=54) 
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Figure 4-2iMATCH project sites   

 

Ipswich - MPE: This school is located in a pre-designed, master planned neighbourhood and is one of 

the non-intervention schools 

Brisbane – Middle: This school is an intervention school located in a middle suburb of Brisbane.  

Brisbane – Outer: This school is also one of the intervention schools, and is located in an outer 

suburb of Brisbane.  

Figure 4-3: Approximate location of Ipswich and Brisbane’s schools 
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Melbourne – Inner: Situated in an inner suburban neighbourhood, this school is one of the 

intervention schools. 

 Melbourne – Middle: The Melbourne middle suburb school is a non-intervention school.  

Figure 4-4: Approximate location of Melbourne schools 

Perth – Inner: The Perth inner suburb school is a non-intervention school.  

Figure 4-5: Approximate location of Perth school 
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Rockhampton: For this research, the data representing three separate Rockhampton schools were 

combined and presented as one data set. All of these schools are located in the Rockhampton 

regional area and they are non-intervention schools.  

Figure 4-6: Approximate location of Rockhampton schools 

 

iMATCH pilot study 

The data collecting methods were developed by the iMATCH team. A pilot study was first conducted 

in separate Rockhampton schools in early 2011. This tested the different data collection instruments 

including the parental surveys. Attempts were made to test all the aspects of data collection through 

to data analysis. Around 30 students participated in the pilot study. The instruments including 

parental surveys were revised according the findings of the pilot.  

Parental Surveys 

There are a number of methods available to the researcher for collecting data and surveys are 

amongst the most popular. A survey had been defined in literature as “a research instrument 

consisting of a series of questions and other prompts for the purpose of gathering information from 

respondents” (K Silber 2009; Newsted, Huff and Munro 1998). A questionnaire contains a set of 

different sort of questions that the respondent asked to be answered (Foddy 1994).  Surveys are 

popular because they are easy to administer and are simple to analyses. Moreover, surveys can be 

used by the researcher to determine the values, and contribute participant’s responses to 

generalized to other similar samples related to the study, therefore surveys’ results can be used to 

predict behaviour amongst a population (Newsted et al. 1998). 

Surveys are a research instrument for collecting data related to respondents’ perceptions and 

attitudes, and make it possible to gather data from a widespread aimed group of people in a timely 

Rockhampton regional school 

Rockhampton regional school 

Rockhampton regional school 
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manner and anonymity allows frank answers. Meanwhile, there are problems as well, such as, unlike 

interviews, researcher cannot be assured that the participants understood the question that was 

being asked (Kaplan 2009:215). However, surveys had been designed regarding to gather useful, and 

practical information.  

The survey design in itself can be recalled as a methodology, which can affect the results of the 

research. The parental surveys were used as one of the instruments in order to capture information 

about children independent mobility from the parents’ points of view. Therefore, the process of 

develop a survey had been started with operational definition of a domain of the iMATCH/CATCH 

project to more sophisticated measureable dimensions. The next step had been categorizing 

required information for both parents’ and children surveys. The had been questions designed in 

two different sets as physical factors of urban form, and the more general socio-demographic and 

psycho-social factors which can influence parents’ decision making process with regard to children’s 

travel behaviour. 

In detail, the parental surveys aimed to provide key demographic data, travel data (household car 

ownership, license holding, summary of travel behaviours), the permission ‘licences’ given to 

children, and attitudinal/perceptional data gained from parents on CIM, AT and the neighbourhood 

environment and character. These surveys had been designed to explore parental views on their 

children’s and their household’s travel behaviour, the social environment as it relates to transport 

issues, the transport/land use arrangements in the neighbourhood, and the use of policy 

interventions.  

There were different sort of questions that had been used in designing the parental survey. 

Regarding the nature of the study and the data have to be collected, the parental surveys were 

developed by using a combination of different questions. An open ended question that respondents 

were asked to express their own answer, along with the closed-ended question, which participants 

were asked to pick an answer from given options. The close ended questions had been conducted in 

different forms such as yes/no questions, scaled response questions, and questions that provide 

several options for respondents to pick (Foddy 1994:74). The main aim of using this instrument was 

to find out the key parental perceptions, limits placed on children’s freedom to travel independently 

throughout the neighbourhood, items that can affect parent’s decisions about CIM, and the 

similarities and differences among parent’s attitudes in different urban contexts. 

The parental questionnaire consisted of four different sections, which contain 36 questions and 

many of the questions contained multiple rating scales (see Appendix two). The parent survey 
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started with a brief introduction along with the contact details of the researcher for each site. The 

first section of parental surveys titled as; “Your Child Travel”. This section aimed to capture 

information about the level of the child’s active and independent travel by asking questions such as: 

“How far your child travel alone?” 

The second section of surveys was related to attitudinal issues under the title of “Attitudes about 

children’s travel to school and in the neighbourhood.” In this section, the questions were mostly five 

Likert scale questions that asked parents to express their feelings about different issues such as their 

confidentiality to offer CIM licenses to their child or whether granting this license was irresponsible 

from their points of view or not. The next section was related to social norms and sense of place in 

the neighbourhood that entitled as; “places and people in your neighbourhood”.  This section 

supposed to help the research to achieve a various psycho-social factors to identify by different sort 

of questions. Thus the feelings of safety, level of trust among the neighbourhood, protection and 

desirability were among the elements that parental survey attempted to illuminate in this part. The 

last section of the parents’ survey was about socio-demographical condition of the households. The 

ranges of socio-demographic factors were more complex and include gender, household income, 

household composition, car ownership, and age amongst other variables.  

At the main study, parental surveys were handed to children to deliver to parents and guardians as a 

part of a package containing surveys, consent forms and other materials. Parents were asked to give 

the surveys back to their children, which were collected later along with other iMATCH materials, 

such as the child surveys. I personally assisted with collecting over half of the total sample for the 

broader iMATCH methods, including the parental surveys, covering all the large Brisbane and 

Ipswich sites. The parental surveys finished in late 2012 and data entry was completed as shown in 

Table 4-2. 

Table 4-2: The sample size of parental surveys in different areas 

 Parent surveys entered Surveys with completed and usable data 

Brisbane 147 147 

Perth 49 49 

Melbourne 36 36 

Rockhampton 81 73  

Total 313 305 

To explore the role of parental attitudes in influencing CIM and AT, the parent surveys sought to 

elicit information on attitudinal items known to influence CIM and AT. There were limitations in that 

the parental surveys only focused on a small number of summary factors, and due to the nature of 
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the questionnaires used, could not elicit significant detail on what these parental attitudes were, and 

more importantly why the parents held them. Alternative methods such as interviews and focus 

groups with parents would reveal more. 

Parental Focus Groups 

A set of focus groups was proposed in order to draw out the attitudes and perceptions of the 

parents in much greater detail. Many different definitions of a focus group can be found in the 

literature, but featuring organised discussion (Kitzinger 1995:299), collective activity (Powell and 

Single 1996:499), social events (Jon and Leinbach 1996:117) and interaction (Kitzinger 1995:299) as 

key elements of the approach. ‘Focus groups are interactive discussion groups used for exploring 

opinions, attitudes, and attributes‘ (Parent et al. 2000:49). Powell and Single (1996:500) defined a 

focus group as ”a group of individuals selected and assembled by researchers to discuss and 

comment on, from personal experience, the topic that is the subject of the research”. 

“Focus groups can be seen as a form of group interviewing, but it is essential to notice the 

differences between in-group interviewing, where a number of people attend at the same time but 

the emphasis is on questions and responses between the researcher and participants, and focus 

groups, which depend on interaction within the group about the topic of the research that is 

provided by the researcher (Morgan 1996:133)”.Focus groups in this research involved organised 

discussion with parents to gain information about their points of view and experiences of their own 

child’s CIM, travel behaviour change interventions, and more generally about the topic. (Gibbs 

1996). 

In this research a set of ‘parental focus groups’ represented certain ‘types’ of household and travel 

behaviour observed in parental surveys. These focus groups sought more specific information and 

understanding about how these types of parents differ in their attitudes and experiences. There 

were a number of issues, which needed to be resolved before the focus groups commenced. The 

first and most important issue was ethics approval. The focus groups had to be designed by defining 

the number, duration and scheduling of sessions. Afterward the moderator’s role and that of others 

who may be involved had to be clarified.  

A key challenge was scheduling the meeting times and inviting sufficient respondents to obtain a 

good cross-section of parents. Use of rewards such as free coffee or food had been considered. A 

framework for the focus groups is provided in Figure 4-7.  
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Figure 4-7: Focus group scope  

 

The moderator has a very important and effective position in conducting a successful focus group.  

High proficiency in both group leadership and interpersonal skills is required to conduct a group 

discussion efficiently. During the meetings, moderators should be aware of different items including 

drawing out people’s differences, and they should be able to tease out a diverse range of meanings 

on the topic, while keeping the session focused on the topic, and ensuring that all of the participants 

have the chance to speak (Morgan 1996:132). 

Like all other methods, there are some benefits and limitations associated with focus groups. Focus 

groups empower the researcher to gaining insights into parents’ shared understandings of problems 

and benefits of CIM and AT. Encouraging detailed contributions from a wide set of parents. 

Discussions can facilitate the expression of ideas and experiences that cannot be expressed in 

surveys and make parents feel that they can be part of a forum for change, perhaps encouraging 

their participation in policy interventions in these sites in future. “Focus group discussions also 

prepare an environment in which parents can ask questions of each other, as well as being able to 

re-evaluate and reconsider their own understandings of their specific  experiences  (Kitzinger 

1995:301)”.  

As mentioned earlier like all other methods, there are some limitations with focus groups. The 

nature of focus groups makes the discussion somehow open-ended and so it is difficult for the 

discussion topics and directions to be entirely predetermined. “Because of the small numbers of 

people participating and the likelihood that the participants will not be a representative sample, it is 

hard to get a crystal clear understanding of the views of all of the parents (Kitzinger 1995:299)”. 

Group 
size 

•3 or 4 groups of 3 -10 parents   

Group 
Type      

•Parents by type, as revealed in iMATCH surveys (i.e. those who provied for CIM vs. 
those that do not) 

Main 
topics 

•Their attitudes towards AT and CIM 

•Definition of a safe and secure neighbourhood 

•Why they give or do not give licence to their children 

•What requirements do they need in order to feel better about providing their 
children CIM 

•Role and potential of policy intervention. 
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Moreover, some parents may engage less in discussion because of their character (for example, 

being shy) or they may hold views opposite to others that they decide not to disclose. 

Conversations during each focus group were designed in accordance with the theoretical 

framework. An attempt was made during each meeting to direct conversations in a way as to catch 

required data for the theory’s components. Attention was placed on physical environmental factors, 

social environmental factors, and the individual parental factors and characteristics of the child.  The 

parents’ attitudes and choices about their children’s travel were regarded as an outcome of the 

combination of all of these factors. The questions were categorised in such a way as to obtain the 

main information required for analysis according to the theoretical framework, and were designed in 

such a way that attendees’ responses could be evaluated and analysed with the use of the chosen 

theories. The questions and the theories that they linked to are shown in Table 4-3. During the 

meetings, various topics were raised according to the designed questions, and the participant 

parents were encouraged to express their opinions. Attempt had been made to capture parental 

attitudes through a positive way as asking for the advantages of CIM, which is not common on 

similar research. 

Table 4-3: Questions and topics for focus groups 

Question Theory  

1. What are your attitudes towards children walking, cycling and generally 

roaming around, without adult supervision? 

TPB/TTM 

Attitude toward  

behaviour/ Stage of 

change 

1.1. What do you see as disadvantages of CIM? 

1.2. What do you see as advantages of CIM? 

1.3. What are the risks associated with CIM? (Can you name the risks that 

may exist for children?)  

1.4. Can you explain some examples relating to your child or someone you 

know? 

2. What is the norm in Australia, regarding how parents with children who are 

your child’s age either restrict or give their children ‘licence’ to travel 

independently?  

TPB Subjective norm 
2.1. Is it common to see children at this age walking or cycling or even 

using the bus without being accompanied by an adult? 

2.2. Do other parents’ opinions affect your decision in regard to giving 

your child a licence for independent mobility? 

2.3. Do their opinions help shape your views? 

3. At what age should children be allowed to travel to school without an adult 

present? Why do you say that? 

TPB Intention 

3.1. Can it be different for different children? 

3.2. Do you plan on granting more freedom to your child or children to 

travel soon? Why? 

3.3. Are there any differences between girls and boys in terms of their 

licence to travel independently? 
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Question Theory  

4. Do you feel comfortable in giving a CIM license to your child? 

TPB/TTM 
Perceived behavioural 

control/ Self efficiency 

4.1. Do other people (friends, other parents, family) affect you decision or 

help shape your view? 

4.2. What else can influence your decision? 

5. What conditions make a neighbourhood safe and secure for children? 

TTM Decisional balance 

5.1. Are there any areas of your neighbourhood that you let your child play 

or walk in without your supervision? 

5.2. What makes you feel comfortable about those areas? 

5.3. Are there any areas of your neighbourhood that you don’t let your 

child play or walk in without your supervision? Why? 

5.4. If you changed your home and move to another suburb, what are the 

elements that you would check before allowing your child to travel 

alone there? 

6. Are you familiar with programs such as Travel-Smart or Active School 

Travel? How? Have your children ever participated in these programs? 
TTM Stage of change 

6.1. Do you believe they help? 
TPB/ TTM 

CIM in parent’s point of 

view/ Stage of change 6.2. What are their advantages and disadvantages? 

6.3. What are the activities that school or government can undertake in 

order to assure you about your child’s safety when travelling without 

adult accompaniment? (Road safety, bicycle skills, etc….) 

TTM Processes of change 

6.4. How could these programs work better for parents? TTM Processes of change 

It should be mentioned that some of the promoted questions were not asked, explicitly, when 

participant parents had discussed these issues without prompting. 

Previously, during the iMATCH data collecting process and along with the parental surveys parents 

and guardians had been asked if they would to participate in further parts of research, such as 

attending focus groups.  At this stage of the study, parents who agreed to attend were invited to 

participate in focus groups via email, text messages, and phone calls (depending on their available 

contact information).  Parents who agreed to be involved were asked to attend a semi-private space 

in a café near their child’s school at a specific date and time where the space were already been 

negotiated with the management.  At the focus group sessions, parents were asked to sign a consent 

form to express their agreement to having the meeting recorded, and they also received a short 

questionnaire. The purpose of the questionnaire was to discover their basic intentions toward CIM 

and the Travel Smart programs before listening to the focus group mediator and hearing other 

parents’ opinions.  

For the first step of conducting the focus groups, a pilot focus group was undertaken with Griffith 

staff and PhD students who were parents of children in the iMATCH child age group in August 2013. 

Questions and sub-questions were revised along with the order of questions that were to be asked 

during focus groups as a result of this pilot. Once finalised, parents and guardians were recruited 
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from the Brisbane iMATCH sites at Ipswich-MPE, Brisbane outer, and Brisbane middle schools. The 

ideal was to recruit approximately 6 parents for each focus group but this proved impossible with 

three or four parents only able to be recruited and attend at each site.  

In parental surveys, parents were asked if they want to participate in further parts of project such as 

focus groups and if the project’s member were allowed to contact them. I contacted with all parents 

who mentioned that they interest to involve in the project and attend to focus groups in the 

parental surveys. I different possible ways to contact with parents including; email, text message, 

and phone call to negotiate if parents will to attend in focus groups. Detailed information about how 

parents were contacted is presented in Chapter Six. In addition, all related materials is resented in 

appendix as well. 

The focus groups explored parental views on their children’s and their household’s travel behaviour, 

and policy interventions overcoming identified barriers to CIM and AT. This information was 

synthesised with other elements of the iMATCH study (including audits of the built environment) to 

try to isolate what makes for effective policy interventions. 

Teamwork was required during the focus groups as I was required to deal with three or four people 

simultaneously. The team consisted of me and one or two assistants who helped me to take notes 

and assisted with all the information gathered during the discussions. Immediately following each 

meeting, we shared ideas and gave feedback.  The assistants also gave me their notes, which 

included their feelings and ideas about the methods used during the meetings. 

Individual interviews 

As mentioned above conducting focus group focus groups can be difficult for a researcher within 

defined samples. In some cases, it is not possible to gather a group of participants on a particular 

date and time. Moreover, “it can be hard to get a representative sample and focus groups may 

discourage certain people from participating, for example those who are not very articulate or 

confident, and those who have communication problems or special needs. In such cases, a more 

suitable approach may be via personal interviews. It is easier for the researcher to control the 

discussion in an individual interview in comparison with a focus group in which participants may take 

the initiative (Morgan 1996:134).”  In the individual interviews, parents had more time and more 

freedom to discuss their opinions and perceptions without being worried about the judgement of 

other parents. In addition, as each parent has a different background, and is of a different character, 

in individual interviews parents will provide their own view without any influence from others. 
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In one of the sites, the Ipswich-MPE, for this study, it was not possible to conduct a focus group 

because of the limited time parents had available. It proved impossible to get volunteer parents 

together at the same day at the same time. Therefore, the focus groups were complemented by a 

set of individual interviews with parents, covering the same content. As the individual interviews 

consisted of one parent and me, I opted to hold an informal meeting to make the participant feel 

more comfortable.  In these interviews, I attempted to create a friendly environment, which would 

encourage the participant to talk more freely about their ideas. 

4.3.3. Data Analysis 

The nature of this research is such that it leads to a mixed theoretical framework and mixed data 

collecting methods that afterwards need a mixed analysis framework to deal with the different types 

of data collected. Therefore, in this study the data were collected using the different methods of 

parental surveys, focus groups and individual interviews. These mixed methods of data collection 

provide a rich and wide range of data coming from demographic information; Likert scale questions, 

open-ended questions and diverse discussions with parents.  

Furthermore, a theoretical framework, which comprises a combination of two different behaviour 

change theories, TTM and TPB, was used to build and direct the data collection process. Therefore, 

in order to find the best possible answers to the research questions, an analytical framework was 

designed at this stage. This framework was designed to mix both quantitative and qualitative 

techniques in order to provide in-depth insights into parental concerns about and attitudes to CIM.  

Until the present time there has not been a clear, well defined method for combining qualitative and 

quantitative methods of analysis (Sandelowski, 2000), and much confusion still exists. According to 

Creswell and Clark (2010), “The type of data analysis will vary depending on the type of mixed design 

used.” There are challenges in analysing data from mixed methods research studies. In this study, 

since the data came from different research methods with different scales, different methods of 

analysis were used which can be link the different theories together, to provide a confirmable result. 

There are different methods which can be used in dealing with this kind of mixed data. The mixed 

analysis framework which is used in this research to find out “parental attitudes and concerns about 

CIM,” dealt with each set of data separately in order to cope with the used theories components. 

Afterward, the results of each theory’s component were used to declare the best possible responses 

to the research questions. 
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Structural Equation Modelling  

As the first step in parental survey analysis, the structural equation modelling was adopted to 

evaluate the theoretical framework by using the surveys’ data.  

As mentioned in Chapter Three, a theoretical model has been defined to prepare a structure for the 

research. The model tended to facilitate the research process. The data have been collected, 

classified, and analysis by using the theoretical model as a well-defined structure.  

Therefore, the theoretical model would be adopted to direct the research as one of the main 

research instruments. Thus, testing the model can be mentioned as one of the critical steps of the 

research process. The hypothesis theoretical framework has deigned and presented at Chapter 

Three and would be tested in surveys’ analysis chapter (Chapter Five). There were some different 

methods for testing and evaluating theoretical model such as structural equation modelling and 

direct choice. For the current study the structural equation model (SEM) was employed as an 

evaluation method for checking the theoretical framework’s reliability and validity.  

As Schreiber et al. (2006) described “factor analysis (exploratory and confirmatory) and structural 

equation modelling (SEM) are statistical techniques that one can use to reduce the number of 

observed variables into a smaller number of latent variables by examining the covariation among the 

observed variables”. More specifically, various types of theoretical models can be tested by adopting 

SEM. Employing SEM can provide a valuable concept for qualitative testing of a theoretical model 

hypothesized by researcher (Schumacker and Lomax 2004). 

For adopting structural equation modelling the first step was be familiar with the terminology 

related to SEM (See Table 4-4).  

Table 4-4: Terminology of structural equation modelling and Confirmatory Factor Analysis 

Key Elements Definition 

structural equation modelling (SEM) 
(Ullman, 2001) 

SEM has been described as a combination of exploratory factor analysis 

and multiple regressions.  

Confirmatory Factor Analysis (CFA) 

(Sharpe 2013) 

A confirmatory technique use to test how well measured variables represent a 

smaller number of constructs. 

Exploratory Factor Analysis (EFA)  

(Schumacker 2004) 
EFA can be used as the first step of the model generating in order to find the 

number and type of latent variables in a plausible hypothesis model. 
Exogenous constructs 

(Byrne 2010) 

Exogenous constructs are a type of latent variables, which are equivalents in 

meaning with independent variables. The Exogenous variables cause fluctuations 

in the values of other latent variables in the model. 

Endogenous constructs 

(Byrne 2010) 

Endogenous latent variables are equivalent in meaning with dependent variables 

are influenced by the exogenous variables or outcome variables (weather directly 

or indirectly) in the model. 
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Key Elements Definition 

Path Analysis 

(Wright 1960) 
Defined as a method for studying the direct and indirect effects of variables. It is 

also a method for discovering causes along with testing theoretical relationships. 

Path Model 

(Schumacker 2004) 

Considered as a logical extension of multiple regression models that require the 

analysis of several multiple regression equations using observed variables. 

Measurement Model 

(Byrne 2010) 

The measurement model specifies the link between the latent variables and 

related observed variables lying under the latent variables.  

Dependent variable 

(Schumacker 2004) 

Defined as a variable that is not under the influence of any other variable in the 
model. 

Independent variable 

(Schumacker 2004) 

A dependent variable is a variable that is under the influence of another variable in 
the model. 

measurement errors  

(Schumacker 2004) 

A measurement error represents the unique variation for a particular observed 
variable beyond the variation due to the relevant factor.  

Covariance 

(Kenny 2011) 

The covariance between two variables equals the correlation times the product of 
the variables' standard deviations.  The covariance of a variable with itself is the 
variable's variance. 

Parameter 

(Everitt 2010) 

A numerical characteristic of a population or a model 

 SEM is a common method in the behavioural science that has quantitative variables to identify and 
represent dependency among multivariate data (Mcdonale and Ho 2002). There are different sort of 
data has been used in different research such as latent variables or observed variable, and factors to 
describe latent variables (Schumacker and Lomax 2004). 

The structural equation modelling (SEM) is a statistical technique that mostly employs in research 

related to human behaviour. This method is used to decrease the number of observed variables into 

a smaller number of latent variables. SEM explores how the latent variables and constructs are 

related to each other by examining the covariation between the observed variables(Cuttance and 

Ecob 2009). In term of adopting SEM for testing a hypothesis theoretical model latent and 

observable variables have to define clearly.  Latent variables are indirectly observed or measured, 

and hence they are deduced from a set of data that are collected by different methods of data 

collecting such as; surveys, tests and measurement methods. For example, physical condition such 

as weight and height are assumed as latent variables. Parents’ perception of social norm about CIM 

is another sort of latent variables (Schumacker and Lomax 2004). 

The generation of structural modelling is started by using exploratory factor analysis (EFA) on a 

sample of data. EFA is employed to reveal the number and type of latent variables in the hypothesis 

model. The defined model as that is the output of EFA has to be confirm by confirmatory factor 

analysis (CFA) (Schumacker and Lomax 2004). Sharpe (2013) defined CFA as a technique that is used 

for examining the extent that measured variables represent a smaller number of constructs. CFA is a 

method that empower researcher to carefully distinct even highly complex hypotheses model. 

Regarding to adopting CFA for testing the hypotheses model has to be carefully proposing (Sharpe 

2013). According to in order to estimate the model and ensure that all models can be estimated it 

have to be clearly defined and justified (Jackson, Gillaspy Jr and Purc-Stephenson 2009). 
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Behavioural theories are commonly developed by a combination of latent variables that cannot be 

measured directly. Therefore, in order to represent the involved variables functionally, they should 

be defined as behaviour believed. Consequently, the latent variable should be linked to observable 

variables and as a result the measuring the latent variable can be feasible. Consequently, assessing 

the target behaviour stablish the direct measurement of an observed variable, along with the 

indirect measurement of a latent variable. Thus, the latent variable’ observation comprise terms as 

self-report responses to an attitudinal scale, coded responses to interview questions (Byrne 2010). 

The researcher specifies the measurement model to define the relationships between the latent 

variables and the observed variables. The measurement model is a confirmatory factor model 

(Schumacker 2004). The measurement errors are enclosed by smaller ellipses and indicate that some 

portion of each observed variable is measuring something other than the hypothesized factor 

(Schreiber 2013). 

The primary hypothesis model is presented in a typical graphic suggested by the software. The 

unobserved or latent variables are presented by the circles as shown in Figure 4-8 at the top. The 

observable variables are presented in graphs a square or rectangle models. The measurement errors 

that are mentioned in some literature as unique factors are represented by the circles at the 

bottom. The important difference between measurements errors and the latent variables is that the 

effects of measurement errors are associated with only one observed variable. The arrows pointing 

from a latent variable to the observed variables reveal the causal effect of the latent variable on the 

observed variables. The two direct arrows between latent variables are not means as they have 

direct effect on each other but represent the correlation between them. In some cases the arrows 

among latent variables change to a straight one-headed arrow that delineate a hypothesized direct 

relationship between them would be indicated (Schreiber 2013). 

 
Figure 4-8: Generic example of a confirmatory factor analysis (Schreiber 2013). 
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The variables, both exogenous and endogenous, are measured according to a model specified by the 

measurement model. In the case of the exogenous variables this is equivalent to a simple factor 

analysis model, described in the next section (Cuttance 1987). 

The hypothesis model is tested by SEM in a “causal” processes that evolve observations on 

multiple variables (Bentler 1988). A simultaneous analysis of all variables included in the primary 

model is set of step by step statistically process that result the final equation model. On this proves 

variables determine the extent to which it is consistent with the data. If goodness-of-fit is adequate, 

the model argues for the plausibility of postulated relations among variables; if it is inadequate, the 

tenability of such relations is rejected (Byrne 2010). There are different methods of testing a 

theoretical model regarding estimate parameters, parameters’ corresponding errors, test the 

goodness-of-fit such as; least squares procedures, instrumental variable methods (Schomacker 

2004). For this study the analysis of suggested theoretical framework the structural equation 

software (AMOS) is adopted. This software uses the variance-covariance matrix rather than the 

correlation matrix (Boomsma 1983). 

There are different processes suggested in literature related to SEM. These processes differ in detail 

and for this study the used process of testing a theoretical model is a five step process that are; 

Model Specification, Model Identification, Model Estimation (Goodness of Fit), Model testing 

(Parameters and Standard Errors), Model Modification (Alternative and Equivalent Models) 

(Cuttance 1978, McDonald 2002, Schumacker 2004, William 2013). 

A) Model Specification: 

The first step of structural equation model is to find out all related theories and develop the primary 

structural model (Schumacker 2004). In model specification relevant theory, previous research, or 

information adopt to develop a primary structural equation (Kenny 2011).   

Kenny (2011) suggested that determining a specified model should be developed as the first step of 

the research before any data collection or analysis. Given the applicable information, researcher 

should decide about the variables which can/should be incorporate to the theoretical model as well 

as variables cannot/shouldn’t include in the theoretical model (Schumacker 2004). Kenny (2011) 

consider model specification as; “The translation of theory, previous research, design, and common 

sense into a structural model.” At the model specification the relations and parameters have to 

clearly determine. Model specification can be assumed as the hardest part of SEM (Cooley 1978).  

For the hypothesis theoretical model both measurement model, as well as path model have to be 

modified. For the measurement model a set of observable variables is presented as multiple 
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indicators of a smaller set of latent variables. These latent variables usually are common factors. 

Accordingly, the path model represents the relations of dependency between the latent variables. 

Therefore, it can be assumed that a structural model is the combined measurement and path 

models (McDonald 2002). 

A common issue at model specification step is accruing specification error. The specification error 

can be detected when a path in a model is set to zero and that path is not zero. One seeks to create 

a model with the least amount of specification error (Kenny 2011).  Detecting the specification error 

can be done by adopting a number of procedures, which would result a more proper specified model 

(Schumacker 2004). 

B) Model Identification; 

The specified models have to be defined and justify regarding make it ready for estimation 

(Boomsma 2000). At this step of testing the theoretical model by SEM three major treatments have 

to be applied. The measurement model has to be identified as well as the path model along with the 

scaling of the latent variables. It is important for the identification step to reveal sufficient evidence 

to show that measurement model is identified (McDonald 2002). Jackson (2009) indicated the 

identification as a process in which the researcher defines distinctly the correlation between 

measures and each latent variable. All of the parameters of the model have to have a unique 

solution to access the model as an identified one. It is possible that some parameters of a specific 

model be identified, but the model evaluated as a non-identified model (Kenny 2011). 

For identification of the measurement model it is important to recognise “enough indicators” for 

each latent variable. This can be translated to a simple rule for SEM as “there need to be at least two 

indicators per latent variable and those indicators' errors are uncorrelated” (Kenny 2011). 

In identification the hypothesis model it is probable that problems appear. The identification 

problems are common, but resolving these problems is crucial to make the model ready to be 

estimated. For identified a model the description of all parameter have to be indicated clearly as 

fixed, free, or constrained. The specified parameters combine to form one variance covariance 

matrix, when the model is specified. The model is identified by a three levels that rely on the sample 

variance covariance matrix for estimating the model’s parameters (Schumacker 2004). At the 

identification step specifying the construct loading or the measurement error variance is mostly 

requisite; in cases that only one construct is measured by one observable variable (Cuttance 1978). 
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For the first level the model is not identified (under-identified). This happens when at least one of 

the parameters is not determined as a result of lack of enough information in the matrix 5. 

The other level of identification is called as just-identified model. The model that is clarified as just-

identified when the parameter determined uniquely as there is just enough information in the 

variance covariance matrix.  And in cases that there is more than one way of estimating for at least 

one of the parameters as a result of detecting more than enough information in the matrix. In cases 

that the model estimated as under-identified, the parameter/parameters cannot be reliable. The 

degrees of freedom for the model are zero or negative in such cases. However, the just-identified or 

over-identified model is an identified model (Schumacker 2004). 

C) Model Estimation; 

Model estimation refers to estimate of the population parameters of the structural equation 

modelling (Schreiber 2013). There are different methods that use for statically estimate models’ 

parameters such as multiple regressions. However, at the moment there are more complex methods 

are used for estimation step by specialising SEM software such as AMOS or LISREL (Kenny 2011). 

These different methods of model estimation use different sort of information and have the ability 

to analyse specified type of data as continuous vs. dichotomous. As Ullman (2001) suggested; 

ncurrent study AMOS is employed for SEM process.   

It is important in estimating model that the CFA model has to be estimating as the first part of model 

estimating. Accordingly, the coefficient to CFA model estimated value has to be fixed.   

Estimation in factor analysis described by Cuttance (1987) as a process that; “is carried out by 

maximizing the fit of the variance-covariance matrix of the observed variables to that derived 

through their modelled relations to the latent constructs, and of these to each other.” As mentioned 

above, AMOS (as the selected software for SEM in this study) uses the variance-covariance matrix. It 

should be mentioned that if the standard errors for the parameters of the SEM estimated 

inaccurately, may resulted to incorrect interpretation of the model. In these cases the standard error 

leads to divided parameter and a critical acquire statistic ort-value would be recorded (Schumacker 

2004). 

The estimation of the hypothesis model is done by adopting the covariance matrix of the observed 

and unobserved that refers to the conduction of a confirmatory factor analysis (CFA) (Schreiber 

2013). CFA refers to the “known” relationship among latent and observed variables, while EFA refers 

to the “estimated” relations between observed and latent variables. However, the relationships 

among the latent variables are mostly “estimated” (Cuttance 1987). According to Cuttance (1987), 
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“the knowledge of the relationship between observed and latent variables may be partial, in that 

each observed variable is assumed to be related to a subset only of the latent variables.” In model 

estimation step the differences amongst estimated and observed variables aimed to be minimized as 

much as possible (Schreiber 2013). 

At the estimation stage of application SEM for testing a hypothesis model, researcher has to deal 

with missing data as well. The reason of emerging a fragmented data matrix can be revealed by 

different explanation that related to different method, data set or sample size (McDonald 2009). In 

studies that aimed to use SEM, the missing data emerging as a result of data sampling 

(Roderick2002). Ignoring the missing data is possible in some specific conditions (McDonald 2009). 

Rubin (1976) suggested that in cases that missing data emerge completely in random (MCAR), or 

missing at random (MAR). When a missing data related to a variable in which presence surplus or 

lacking of the observation be independent from the variables and the other observed variables, that 

is categorise as MCAR (McDonald 2009). It should be mention that it is hard to reveal defensible 

argument regarding to MCAR in practice (Muthe´n, Kaplan, & Hollis, 1987). It had been discussed 

that in cases that missing data mechanism cannot be categorised as MAR (non-ignorable) there is 

not a common correction method to deal with the missing data (McDonald 2009). 

D) Goodness of Fit; 

It has been proven by previous studies that in testing hypothesis theoretical models the adopted 

SEM is sort of simplified the reality (McDonald 2009).  Evaluating the model fit is the following step 

after the model estimates. “Model fit determines the degree to which the sample variance 

covariance data fit the structural equation model (Schomacker 2004)”. Kenny (2011) suggested that 

fit model refer to the ability of a model to generate and produce the data, which is mostly the 

variance-covariance matrix.  The chi-square goodness-of-fit test is a common method to test model 

fit. Moreover, there are several substantive indices of global fit. The goodness-of-fit index and 

adjusted goodness-of-fit index the comparative fit index that are suggested by Bentler (1990) are 

some of the most common indices. The root-mean-square error of approximation, which suggested 

by Steiger (1980) is another used index in evaluating model fit (Jackson 2009). 

However, four known problems come with the fit indices. The first common problem of global fit 

indices is that there is no proven mathematical basis identified for them. The second issue of 

employing fit indices is that there is not a specific instruction in adopting a relevant index of fit for a 

special fit model.  The third common problem of making decision about the fit indices is that there is 

no sufficient or revealed correspondence among the alternative global fit indices. The most 
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important problem come with the fit index is that it is not possible to verify the exact feature of the 

hypothesis model can be reflect the acceptable from the fit indices alone (McDonald 2002). 

All of these mentioned problems have to be considering in testing the fit model. Moreover, for 

testing the goodness-of-fit of a hypothesis model is important to examine the compatibility or 

similarity in the measurement model, between the latent variable correlations in the measurement 

model, and the correlations come along with the path model (Schreiber 2013). It mentioned earlier 

that the actual structural model construct by combination of a measurement model and a path 

model. Therefore, examining the measurement model and path model separately can increase the 

power of the analysis (McDonald 2002). 

E) Parameters and Standard Errors; 

McDonald (2002) described the parameters of a structural equation model as; “the independently 

estimated loadings and error variances and co-variances in the measurement model, and the 

independently estimated directed arc coefficients and disturbance variances and co-variances in the 

path model.” In other words, the standard error indicates to the standard deviation of the probable 

distribution of a statistic calculated form of a sample (Everitt 2010). In SEM, the standard errors have 

to estimate carefully as inaccurate estimation can possibly results a statically significant parameter 

estimate and accordingly lead to faulty interpretation of the mode (Schomacker 2004).  

It is highly recommended for SEM analysis to compare the result both after and before the 

replacement of missing data. This comparison leads to understand the influence of the missing data 

values on parameter and standard errors (Schreiber 2013). In order to increase the analectic power 

and achieve a stable parameter estimates and standard error for testing a theoretical model by 

adopting SEM, it is recommended to use larger ample size (Schomacker 2004). 

There are different methods for a linear structural equation to estimate parameters, estimate 

parameters’ corresponding standard errors, and testing the goodness-of-fit within an ordinary 

theoretical model such as means of maximum likelihood, least squares procedures, and instrumental 

variable methods. The software that is used for testing the theoretical model suggested by this study 

by means of maximum likelihood methods. In testing a theoretical model by using SEM inaccurate 

estimation of the standard errors could be followed by statistically significant parameter estimates 

and accordingly, inaccurate interpretation of the model (Schomacker 2004).  
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F) Alternative and Equivalent Models; 

According to Stelzl (1986) "models are equivalent when they cannot be distinguished in terms of 

overall fit.” Persuasive alternative models (models that can be assumed as theatrically logical 

models), possibly resulted recognition of confound related to the implication of the research for 

theory.  Attention has to be made for designing conceivable equivalent model while a research for a 

theoretical model is about to design. If the researcher can develop such equivalent model, then the 

process of improving the model will possibly lead the research toward a logical structure to 

eliminate alternative models (Rigdon 1996). The Amos software is used to generate alternative 

models for an estimated theoretical model by adopting modification indices (Cuttance 1978). 

In the attention have to be made to analogues in evaluating the analogues among the concluded 

alternative models should be carefully undertake to empower the research to develop and reveal 

the model (Rigdon 1996). It should be mentioned that in cases that the evaluated model fit 

perfectly, the equivalent models should be consider as some other defensible models would be also 

exists. Therefore, there is no proof for a theoretical model to consider as a unique one (Kenny 2011). 

The preferred model have to be specify by the researcher and develop their analysis by achieving 

adequate fit along with discussing the merits of the hypothesis model related to the suggested 

equivalent models (Jackson 2009). 

In cases that the proposed model does not fit the data satisfactorily, the model can be rejected. 

Alternative models would be constructing and be test against the data. However, the researcher can 

move to exploratory phase again to test the original model in different way (Rigdon 1996). In other 

words, producing a perfect fit sample variance-covariance matrix for a theoretical model is sort of 

impossible. Thus, attempt has to be made with regard to develop an adequate fit model according to 

alternative models (Cuttance 1978). However, if evaluating and generating alternative and 

equivalent model required major changes to the hypothesis model; it can be argue that the model 

doesn’t have acceptable analytical power to explain data.  Although the idea of specifying alternative 

models is often argued to be impractical, it should be one of the explicit functions of a literature 

review (Schomacker 2004). 

Parental Survey’s analysis 

Quantitative analysis refers to the application of one or more methods used to make statistical 

inferences from text populations (Sandelowski 2000). There are different types of quantitative 

analysis, and in this research, quantitative analysis relates to the research’s theoretical framework.  

For the participant parents’ surveys, an analysis framework was designed to relate to the trans-

http://www2.gsu.edu/~mkteer/equival.html#refs
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theoretical model of behaviour change (TTM) and the theory of planned behaviour (TPB) to facilitate 

and guide the analysis process and to lead to the well-organized results in order to enable the link 

between the analysis results and the research questions (see Figure 4-9 Error! Reference source not 

found.).   

Parents’ surveys were analysed to explore parental attitudes and concerns about CIM and AT. It 

should be mentioned that the parents’ surveys were a part of the broader iMATCH/CATCH project, 

which was designed in advance with respect to iMATCH/CATCH projects’ objectives and goals. 

Therefore, the related questions from the surveys were used with respect to this research analysis 

framework (see Chapter 3) and the thesis questions. The relevant questions from different parts of 

parental surveys were collected. Questions collected in a way to enable the research to adopt SEM. 

Moreover, attempt made to find suitable questions to theories components. For this reason, in 

some cases, some questions were merged or just some parts of answers to a particular question 

were used. The process of quantitative analysis was carried out for TTM and TPB components along 

with the demographic data. Subsequently, the results from these three steps were merged in order 

to shape the integrated results from the parents’ surveys. The process of quantitative analysis 

according to the theoretical framework of the thesis is shown in Figure 4-9. 
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4 Figure 4-9: Parental Surveys’ Analysis Process 

Focus groups’ and interviews’ analysis methods 

As noted earlier, according to the analysis framework of this research which involves data came from 

focus groups and interviews, from different available qualitative methods, a thematic analysis 

technique that is based on development of themes and categories, which attempt to clarify  patterns 
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contrasts, seems to be the most suitable method. The process of thematic analysis includes data 

reduction and clarification and categorise of explored data. Furthermore, computer software can be 

used, as well as personal coding (Green et al. 2007). A range of potential thematic analysis was 

displayed in the diverse research, relating to several decisions which had to be made regarding the 

research methodologies. Thematic analysis is widely applied in varying areas of research, however 

its procedure has not been clearly delineated (Braun and Clarke 2006). Thematic analysis can be a 

systematic process of sorting and classifying the collected data. More specifically, thematic analysis 

involves a search for relationships among fields, along with a search for possible links between these 

relationships and the comprehensive context (Onwuegbuzie et al., 2012). “The process that is used 

in this research demonstrates four key steps: immersion in the data, coding, creating categories, and 

the identification of themes (See Figure  4 4). These steps are not carried out in a linear process. Data 

analysis begins with, and occurs alongside, the discussions (interviews and focus groups) which 

generate the data(Green et al. 2007:547)”.  

Figure 4-10: Thematic analysis process  

 

 

 

 

 

Normative Thematic Analysis: This research contains different types of qualitative data gathered 

from focus groups, interviews, notes and transcripts. The nature of this research and the different 

types of available data require the most systematic thematic analysis process. Previously, a 

theoretical framework was designed in such a way that the research questions would be linked to 

suitable behavioural theories of TTM and TPB. To capture a rich result from the available data, 

thematic analysis was used in three different categorising systems according to normative thematic 

analysis and different theories.  

Step 1 of the thematic analysis- immersion in the data:  This step of thematic analysis can be called 

as the most time-consuming process of thematic analysis. Initially, the interviewer is immersed in 

the data. The experiences of the interviewer during the discussions can be an effective part of this 

step. “The interviewer observe all the detailed data that produce the interview context, including 
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hesitations, body language and the level of confidence the participant shows in answering the 

questions, their tone, and at the same time, the shared experiences of the researcher and the 

participants (Green et al. 2007:548).” Therefore, the observations and experiences which take place 

during the interviews should be deliberately noted during the interview, and afterward should be 

mentioned as an essential part of the analysis that forms part of the data (Green et al. 2007). 

Step 2 of the thematic analysis- the process of coding: Coding is the next step in analysing 

quantitative data. “Coding is the process of examining and organising the information contained in 

meetings and in the whole dataset (Green et al. 2007:550)”. The focus of this part of the analysis is 

to begin to make judgements and tag different information gathered from the transcripts (Ryan and 

Bernard 2000). While codes define descriptive labels that are applied to parts of the transcripts, the 

step of the coding of the analysis involves more than just labelling segments. It requires a clear 

awareness of the context and the reasons for which statements are made within the meetings. “It 

should be mentioned that a word, phrase or paragraph in the transcript may be associated with 

more than one code. There are different ways to code data, and these include making notes in the 

margins of the transcript,  colour coding using markers, noting line numbers relating to particular 

items on a separate sheet and also using a software package to keep track of codes (Green et al. 

2007:548)”. This part of process of thematic analysis is a continues step, which required to review 

transcribes several times, moving forward and backward, to be able the researcher to achieve in-

depth and detailed information connected with the research’s questions (Neuman 2009). 

I began this step of the analysis after each meeting finished in order to use all the data produced 

during each focus group or interview. Therefore, the coding step was undertaken separately for each 

meeting, after which the available material was coded as one data set. Using this method, I was able 

to be aware of different codes as they emerged in each discussion. Analysis could then be 

undertaken using more detailed information which displayed the differences between 

neighbourhoods 

Step 3 of the thematic analysis- creation of categories: It was necessary to review the data in order 

to examine the ways the codes could be linked, both during and following the coding process. 

Detailed exploration of the data enables the categorisation of the ways in which the research 

questions under investigation create coherent categories (Green et al. 2007). Categorisation is 

concerned with discover relevant link between codes which share a relationship; therefore the 

codes in each category are carefully connected in a reasonable way in order to link to the research 

theories. 

http://dictionary.cambridge.org/search/british/direct/?q=connects
http://dictionary.cambridge.org/search/british/direct/?q=reasonable
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The different categories in which data is sorted generate a description for all detailed information 

that is noticed in the data set. This step should lead the researcher to meaningful information which 

allows the data to be seen as coherent and easily explainable (Green et al. 2007). For example, the 

analysis should illuminate the fact that a group of participant parents revealed a specific concern as 

they had same experiences such as living in the same neighbourhood. 

Step 4 of the thematic analysis- identification of themes: The last step in the thematic analysis is the 

identification of themes. This step needs a careful awareness that a theme is more than a category. 

Each of the identified themes has must provide a link between a specific item which creates a 

category and the reasons why ‘that item’ is significant. “Themes can only be generated by moving 

beyond a description of a range of categories, and involves shifting to an explanation or 

interpretation of the issue under investigation. In the generation of themes, explanations should be 

tested with the data and the research theories and also with the research questions (Green et al. 

2007:549)”.  

For a rich thematic analysis, themes are identified by linking the categories with the theoretical 

framework of the research, until eventually an overriding explanation is arrived at which makes 

sense of the various patterns that have emerged at the descriptive level (Green et al. 2007). 

This method of qualitative analysis is time-consuming, which include continues backward and 

forward through transcribe, their links between themes and categories steps and going backward 

and forward through the procedures. This method also includes constant assessment of the 

relevance of the theoretical concepts that were being used in  research as important part of the data 

analysis (Green et al. 2007). Moreover, according to the theoretical framework of this study, this 

process must be carried out once according to each theory (TTM and TPB) as will be explained later 

in Chapter Five. 

Thematic Analysis Regarding to TPB: For this research, TPB is used with the thematic method to 

explain parental attitudes and concerns. As mentioned earlier in Chapter Three, according to TPB, 

three intention determinants that are included within it are attitude, subjective norms, and 

perceived behavioural control (PBC). These items are based on behavioural beliefs, normative beliefs 

and control beliefs, respectively (Chen and Liu 2011). Therefore, in order to analyse the data 

according to TPB, attitudes, subjective norms, and PBC are used as “themes”, and the codes which 

previously emerged from the transcripts are reviewed and categorised in order to reveal the links to 

these themes.  
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Thematic Analysis Relating to the TTM: As described earlier (See Chapter Three), “the stages of 

change describe the process in which conversion in attitudes, intentions, and behaviours occurs 

(Lenio 2006:378)”. At this step in the quantitative analysis, I drew out the stages that parents at each 

school were in.  

For accurate analysis, it is important to differentiate the stages that parents are at in each school 

and also among all schools. As well, the different stage that parents of children are at in one school 

should be checked to see if there are any differences among parents or if they are somehow at the 

same stage, or close to it, in relation to CIM and AT. Thus, accurate understanding of the stage that 

parents are in at a given time is a key issue in designing and conducting focus groups and discussions 

about intervention.  

According to Prochaska and C.DiClemente (1983) processes of change are the independent variables 

that people required to apply, or be engaged in, in order to change behaviour and to move through 

different stages of change. As a result, TTM processes of change produce useful guides for CIM 

intervention programs. 

 In general, after gaining an understanding of the 

stages that parents are at according to TTM, in 

order to design suitable guidelines for policy 

makers to increase CIM and AT, there are three 

important issues which that should be recognised 

and illuminated. These are decisional balance, self-

efficacy and processes of change needed (See 

Figure 4-11).  

Thematic analysis relating to TTM and its related 

issues helps to categorize codes in order to reveal important of data that leads the research to the 

best possible guidelines for planning interventions for policy makers. For this study, data were 

analysed according to the stages of the TTM, after the development of the grounded theory that 

explained the processes. Analysis involves creating a suitable structure for codes in generating 

categories into main themes according to the TTM stages. During coding, behaviours, events and 

potential facilitators and barriers to disclosure were coded for the TTM stages.  

 

 

 

Figure 4-11: The Trans-theoretical Model 
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4.4. Ethics 

Ethics approval was granted for the broader iMATCH protocol and for the parent focus groups from 

the Human Research Ethics Committee at Griffith University (ENV/31/10/HREC). A variation was 

necessary for the parent focus groups as the methods were further resolved past confirmation, in 

consultation with the supervisory team. (Ethics approval is resented in Appendix 01/Page: I). 

Ethical considerations for focus groups are the same as for most other methods of social research. 

Participant parents had been provided with all needed information about the project and the aims 

and purpose and the material how the information that they declared have been use. “Being honest 

and keeping participants informed about the expectations of the group and topic, and not 

pressurising participants to speak is good practice. A particular ethical issue to consider in the case 

of focus groups is that it is a discussion between groups of parents, and so the researcher cannot 

promise or ensure absolute confidentiality. At the beginning, moderators will need to clarify that 

each participant’s contributions will be shared with the others in the group as well as with the 

moderator. Participants need to be encouraged to keep confidential what they hear during the 

meeting and researchers have the responsibility to de-identify data from the group (Smith 

1995:484)”. 
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5. Parental Survey Analysis 

 Introduction 5.1.

For analysing the participant parents’ surveys, the analysis framework that was designed previously 

(the trans-theoretical model of behaviour change (TTM) and the theory of planned behaviour (TPB) 

to facilitate the analysis process and to lead to the organized data in order to enable the link 

between the analysis results and the research questions (see Chapter Four). 

The analysis of the parents’ surveys was used to explore parental attitudes and concerns about CIM 

and AT, issues that prevent them from offering a CIM licence to their child/children, limits placed on 

children’s freedom to travel independently throughout the neighbourhood, and the similarities and 

the differences among parent’s attitudes in different urban Australian contexts.  

In the first step of the analysis of the parents’ surveys, the demographic and the basic information 

data were explored. In this part, the licences that were offered by parents to children for 

independent mobility were discerned and the differences between independent mobility for girls 

and boys were explored. In the following step, the data were examined from two different 
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perspectives. The data was analysed with respect to TPB components for each school separately, 

and then aggregated analysis was conducted for all schools. This process was carried out for TTM 

components as well. Subsequently, the results from these three steps were merged and therefore 

they shape the integrated results from the parental surveys. The last step in surveys analysis for this 

study was testing the theoretical framework by structural equation modelling to test if the 

theoretical framework can evaluated as a valid model.  

 Parental Survey Analysis Structure 5.2.

Analysis was based on theoretical model, which made up by the combination of two different 

behaviour change theories. Attempts were made to use a careful systematic analysis process to be 

sure that all available data was used to capture practical results. This was not always a strictly linear 

process as the results of the focus groups and interviews revealed the importance of neighbourhood 

types and greater attention was then placed on this in analysis of the survey data.  

The analysis involved four steps, as follows: 

 Analysing the demographics of participant parents, 

 Analysing and evaluating relevant data from parental surveys with regard to TPB components, 

 Analysing and evaluating relevant data from parental surveys with regard to TTM components 

 Appling SEM to explore the theoretical model, 

 Investigating the effect of neighbourhood types on parental attitudes and concerns, 

As mentioned earlier (See Chapter 4), the parental surveys had been designed before this research. 

Therefore, the related questions and statements, which cover the theoretical model’s components, 

had to be selected among all questions. For selecting relevant question for analysing parental 

surveys, attention had been made for choosing the most relevant ones to be able to reveal the best 

possible construct fit of the model’s variable to have suitable valid model fit. Accordingly, choosing 

the most relevant questions would guide the research for reliable answers to the research questions.  

 In this section of the parental survey analysis, all of these variables (attitude/ decisional balance, 

Subjective norm, perceived behaviour control/ self-efficacy, process of change) were firstly defined 

by reviewing, cleaning, and sorting data according to the hypothesis model. Then data had been 

analysis by employing SPSS to examine demographic characteristics of participant parents as the 

first step of analysis (See Section 5-4). The primary step in order to analysing surveys’ data was 

finding a meaningful link between the selected questions from the parental surveys, as the 

observed variables, and the theories component as, the latent variables. The questions related 
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to each model’s variables were collected carefully from the parental surveys as reported below 

(Table 5-1). Attempt made to link the most relevant surveys questions to the theories 

components. 

Table 5-1: Research questions, Theories component and relevant survey’s questions  

Research Question Theme  Related Questions 

What are the main attitudes and perceptions of 
parents that enable or prevent children’s 
independent mobility? 

Attitudes / Decisional 
balance 

S1, Q2, Q3, Q4, Q6, S2, QQP10I, 

QQP10H, QQP15C, QQP13B, 

QQP13E, QQP13C 

What are the beliefs related to parents’ perception 
about the norms that enable or prevent children’s 
independent mobility and active travel? 

Subjective norm P10c, P15a, P15b, P15e 

What are parents’ inclinations and levels of self-
efficacy and perceived behavioural control   
regarding granting a CIM licence? 

Self-efficacy / 
perceived behavioural 

control 

P10e, P10f, P10g, P10a 

How can parental attitudes and perceptions best 
be translated into knowledge that is useful to 
planners, urban designers and policy makers, 
especially in terms of travel behavior 
interventions? 

Process of change 

QQR.P9, QQQP14A, QQQP14B, 

QQQP14C, QQQP14D, QQQP14E, 

QQQP14F, QQQP14G, QQQP14H, 

QQQP14I, QQQP14J 

At the next step of surveys’ analysis, the data were analysed separately for each school (See 

Appendix 02/ Page: III) and afterward, the aggregated results relating to the theoretical framework 

for the intervention and non-intervention schools was reported.  

As I used the combination of two different theories as the theoretical model, the next step, 

according to SEM process, was the specification the measurement and path model for the 

theoretical framework. The hypothesis model could not be identified. Therefore, each theory was 

specified as a theoretical model to check if they were identified model and check their validity. Then 

variable were estimated to be ready for check the model’s goodness of fit. The results of this part of 

analysis would be the tested and proven model according to the SEM process (See Chapter Four). 

Afterwards, I went back to the chapter three to review the literature around the theories. Several 

possible models were identified as tested according to confirmatory factor analysis procedure. The 

results were revealed a valid model, which made up by a combination of the two theories. In the 

suggested model, attitude and decisional balance were identified as a latent variable. The self-

efficacy and perceived behavioural control were suggested to be another latent variable. Subjective 

norm and stage of change were other two variables for the measurement model. Process of change 

was assumed to be a latent variable that could have direct correlation with the other latent variables 

and the behaviour. The valid model was used to analysis the surveys’ data regarding to shed the light 

on the parental attitudes and perceptions using the theoretical model.  
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 Demographic Data and Basic Information 5.3.

The data were extracted from the parental surveys to provide findings about the parents’ socio-

demographic details. Moreover, in this section basic information about CIM licence were compared 

between boys and girls with focus on intervention and non-intervention schools. The national 

iMATCH/CATCH study included data from over 305 parents, which just 232 of the sent surveys filled 

properly. There were comparatively fewer parents in the sample from both the Melbourne inner 

suburban site, an intervention school, and from the Melbourne middle suburban site which is a non-

intervention school, than from the other sites.  

Table 5-3 provides the sample characteristics for both urban intervention and non-intervention sites 

as whole data set. Approximately 17.6% of respondent parents from all schools were male. Just 2% 

of the parents reported no car ownership.  

Table 5-2: Participant’s characteristics 

Variable Total participants (n=232) 

Child age (years) 9-13 

Child sex: male 123(40.2%) 

CIM licence to travel to or/and from school (yes) 183(59.8%) 

Gender of survey responder (male) 54(17.6%) 

Parent’s mode of transport (drive) 220(71.9%) 

Car ownership (no) 6(2%) 

A large number of the parents (59.8%) reported that their child/children have a licence to travel to 

and/or from school without adult supervision. Slightly fewer parents from the intervention sites 

granted a CIM licence to their children than parents from the non-intervention sites. Parents 

reported giving more boys a CIM licence (64.2%) compared to girls (57.3%). As shown at Table 5-2, 

there is no significant statistical difference among intervention and non-intervention schools 

regarding CIM licence between boys and girls. The only significant statistical difference between the 

intervention and the non-intervention schools is in the proportion of girls who have the licence to 

travel to and/or from intervention schools. The proportion of girls from the intervention schools 

(47.8%) who were granted a CIM licence is significantly lower than from the non-intervention 

schools (63.3%). Similarly to the girls, a higher (but not statistically significant) proportion of boys 

from the non-intervention (66.7%) schools were given a CIM licence.  In the intervention schools, 

this figure was 61.1%. 
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Table 5-3: CIM licence granted to children to travel to or from school for intervention vs. non-intervention school 

 
CIM Licence 
for school 

travel: ‘No’ 

CIM Licence for 
school travel: 

‘Yes’ 
Total 

Chi-Square Tests Chi-Square Tests 

P.Chi-
Square 

sig number 
P.Chi-

Square 
sig 

Girls 

Non-
Intervention 

40(36.7%) 69(63.3%) 109(100%) 

4.137 .042 178 

1.455 .228 

Intervention 36(52.2%) 33(47.8%) 69(100%) 

Total 76(42.7%) 102(57.3%) 178(100%) 

Boys 

Non-
Intervention 

23(33.3%) 46(66.7%) 69(100%) 
.407 .524 123 

Intervention 21(38.9%) 33(61.1%) 54(100%) 

Total 44(35.8%) 79(64.2%) 123(100%)      

Table 5-3 presents the proportion of parents and guardians who reported that their child’s school 

encourages students to walk or ride a bike to school. Unsurprisingly, in the intervention schools 

almost all parents reported that the school encourages children to travel to/from school actively, 

only 1.6% of parents reported that their child’s school did not encourage independent travel, 

whereas, over 9.6% of participant parents at the non-intervention schools reported the same. It 

should be mentioned that among respondents of the non-intervention schools, about 33% chose the 

“don’t know” option, which in the intervention schools, is 3.2%, which should be taken into 

consideration in the discussion. Unsurprisingly, there are significant statistical differences between 

the intervention schools and the non- intervention schools about whether or not the school 

encourages AT. 

Table 5-4: Does your child’s school encourage students to walk or ride a bike to school? 

 

YES NO Don’t Know Total Chi-Square Tests 

Valid N % 
Valid 

N 
% 

Valid 
N 

% 
Valid 

N 
% P.Chi-Square sig 

Non-intervention Schools 102 57.3 17 9.6 59 33.1 178 59.1 

12.870* 0.00* Intervention Schools 117 95.2 2 1.6 4 3.2 123 40.9 

Total 219 72.8 19 6.3 63 20.9 301 100 
*Statistically significant at the 95% confidence level 

 Parental Survey Analysis Relating to TPB 5.4.

As described in Chapter Two, the theory of planned behaviour (TPB) explains that people behave in 

accordance with their intentions and their perceptions of control over their behaviour. Attitudes 

toward the behaviour, subjective norms, and perceptions of behavioural control, or acting upon 

their desires, are the components, which can contribute to understanding and changing the specific 

behaviour. Thus attitudes toward CIM and AT are relevant in gaining an understanding of, and 

predicting parents’ decisions about their child’s/children’s independent and active mobility (Ajzen 

2011).  



128 
 

5.4.1. Parental Attitudes toward CIM-Intervention VS Non-Intervention schools 

As behavioural beliefs link behaviour to a certain outcome, the attitude toward CIM refers to the 

degree to which parents have a favourable or unfavourable evaluation of the outcomes of CIM 

(Ajzen 2011). At this part of surveys’ analysis, statements that may help to shed light on a better 

understanding about parents’ beliefs and can be related to parental attitudes toward CIM were 

chosen from the parental survey’s questions. Attempted made to draw out the statements that can 

help to understand the parents’ points of view about CIM. Some of the statements emphasised the 

positive beliefs that refer to the advantages of CIM and others refer to the disadvantages that a lack 

of CIM can bring. For the issues related to parental attitudes toward CIM, there was no statistically 

significant difference between intervention and non-intervention schools (See Table5-5). 

Table 5-5: Parents attitudes toward CIM / Intervention VS non-intervention schools 

Attitudes toward CIM 
Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

It is irresponsible for 
parents to allow their 
children to walk or cycle in 
our neighbourhood 
without an adult 

Intervention 20 16.5 45 37.2 41 33.9 9 7.4 6 5.0 

Non-
intervention 

24 13.2 63 34.6 77 42.3 13 7.1 5 2.7 

I think it is irresponsible 
for other parents to drive 
their children to school 

Intervention 43 35.0 49 39.8 29 23.6 1 0.8 1 0.8 

Non-
intervention 

69 38.1 52 28.7 50 27.6 5 2.8 5 2.8 

I think it is important that 
my child develop skills to 
travel alone 

Intervention 4 3.3 3 2.4 11 8.9 61 49.6 44 35.8 

Non-
intervention 

2 1.1 8 4.4 26 14.4 99 54.7 46 25.4 

I think it is important that 
my child meet and/or play 
with other children on the 
way to school and other 
places 

Intervention 10 8.1 24 19.5 40 32.5 38 30.9 11 8.9 

Non-
intervention 

14 7.7 41 22.7 46 25.4 61 33.7 19 10.5 

 
A high proportion of parents agreed with the statement referring to the importance of developing 

skills for their children to travel to and from school alone. In both the intervention and the non-

intervention schools, a high proportion of respondents agreed with the statement, which referred to 

the importance of their children developing the skills to travel alone. About 85.4% of the 

respondents in the intervention schools and 80.1% in the non-intervention schools agreed or 

strongly agreed that the skills relating to travelling alone are important skills for their children to 

learn.  

As shown Table 5-5, regarding the statement; “It is irresponsible for parents to allow their children 

to walk or cycle in our neighbourhood without an adult”, from the intervention schools only 7.4% of 

the respondents agreed and 5.0% strongly agreed. However, from the non-intervention schools 7.1% 
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agreed and 2.7% strongly agreed with this statement. About 53.0% of parents from the intervention 

schools and 47.8% from the non-intervention schools, disagreed or strongly disagreed, that it is 

irresponsible for parents to allow their children walk or ride a bike in their neighbourhood without 

adult supervision.  

Only 12.4% in Intervention schools and 9.8% of responses revealed that parents belief the it is 

irresponsible for parents to allow their children to walk or cycle in our neighbourhood without an 

adult. This can be assumed that they did not have negative attitudes towards CIM. Accordingly, 7.2% 

of parents mentioned that driving children to or from school is irresponsible. This can be assumed 

that participant parents were aware about the advantages of CIM but they did not aware about the 

disadvantages of deriving children. 

5.4.2. Parental Subjective Norms: Intervention VS Non-intervention schools 

Subjective norm refers to the perceived social pressure that will cause approval or acceptance of a 

given behaviour. In other words, what are other peoples’ concerns about specific behaviour?  (Ajzen 

2011). This part of the analysis attempted to identify parents’ perceived expectations and 

understandings about what their community and other parents consider in intervention and non-

intervention schools. For this part of the research, I tried to select statements from the parents’ 

surveys that could give an understanding of parents’ beliefs about subjective norms regarding CIM. 

In addition, the difference between intervention and non-intervention schools in relation to 

subjective norms has been assessed. 

As shown in Table 5-6, for statements related to subjective norms, there are just a few significant 

statistical differences between intervention and non-intervention schools regarding the statement; 

“I often see adults walking in my neighbourhood”. In relation to this statement, about 92.7% of 

respondents in the intervention schools, and 84% of parents in the non-intervention schools 

mentioned that they often see adults walking in their neighbourhood. About 62% of participant 

parents from the intervention schools indicated that they often see children walking in their 

neighbourhood. For the non-intervention schools, this proportion is 70%. 

Approximately 55% of participant parents from the intervention schools, and 86.2 % from the non-

intervention schools declared their disagreement or strong disagreement with the statement 

referring to how other parents would be concerned if they gave a CIM licence to their children. 

About 35.8% of parents in the intervention schools, and 44.2% in the non-intervention schools, 

replied that their child often plays with other children in their neighbourhood. 50.4% of participant 

parents in the intervention schools disagreed or strongly disagreed with a similar statement, while 
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around 43.6% of participant parents in the non-intervention schools indicated that they held a 

similar opinion. 

Table 5-6: Parents beliefs about subjective norms /mixed results 

Subjective norms 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

Mann-Whitney 
U 

N % N % N % N % N % z sig 

I think other parents would 
be concern if I allowed my 
child to walk and cycle by 
themselves in my 
neighbourhood 

Intervention 6 4.9 50 41.0 49 40.2 14 11.5 3 2.5 

-1.436 .151 
Non-

intervention 
24 13.2 73 40.1 57 31.3 25 13.7 3 1.6 

I often see adults walking 
in my neighbourhood 

Intervention 2 1.6 3 2.4 4 3.3 83 67.5 31 25.2 
-1.987* .047* Non-

intervention 
2 1.1 9 5.0 17 9.4 117 65.0 35 19.4 

I often see children 
walking in my 
neighbourhood 

Intervention 4 3.3 20 16.3 23 18.7 56 45.5 20 16.3 
-.973 .331 Non-

intervention 
1 .6 24 13.3 29 16.0 103 56.9 24 13.3 

My child/children often 
play/s with other children 
in the  street 

Intervention 15 12.2 47 38.2 17 13.8 30 24.4 14 11.4 
-1.400 .161 Non-

intervention 
16 8.8 63 34.8 22 12.2 56 30.9 24 13.3 

*Statistically significant at the 95% confidence level 

5.4.3. Parent’s Perceived Behavioural Control- Intervention VS Non-

intervention schools 

Perceived behavioural control (PBC) refers to what parents perceive as the ease or difficulty of stop 

or continue to drive their children to school. Perceived behaviour control (PBC) in this research 

refers to parents’ perception of their ability to grant a licence to their children to travel to and from 

school independently (Ajzen 2011)). For this part of the analysis, I attempted to uncover the 

elements, which refer to parents’ PBC that can be related to CIM.   

From the available data, I attempted to determine the most relevant issues, which would determine 

parents’ perceptions of their abilities to make this decision. It should be mentioned that as the 

theoretical model declared the direct correlation between PBC  and self-efficacy, some of the used 

cunstacts were related to both of these latent variables. There are no statistically significant 

differences between intervention and non-intervention schools in terms of PBC.  

As shown in Table 5-7, only 1.6% of participant parents from the intervention schools mentioned 

that it is irresponsible for parents to drive their children to school, while 5.6% of respondents from 

the non-interventions schools stated that they held the same idea. About 74.4% of respondents 

from the intervention schools and 66.7% from the non-intervention schools replied that it is not 

irresponsible to drive children to school. Around 69% of participant parents from the intervention 
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schools and 45.2% of respondents from the non-intervention schools mentioned that they are 

actively involved in their child’s school. Meanwhile, 24% of parents from the intervention schools, 

and 15.1% from the non-intervention schools stated that they are actively involved in 

neighbourhood–based organizations. 

Around 13.5% of participant parents in the intervention schools believed that it is irresponsible for 

parents to allow their children walk or ride a bike in their neighbourhood with no adult supervision. 

At the same time, the proportion of parents who believed this who came from the non-intervention 

schools is 10%. About 34% of parents from the intervention schools and 42.3% of parents from the 

non-intervention schools mentioned that their opinion was neutral for this statement in both type of 

schools, which is a noticeable proportion. 

Table 5-7: Parents’ PBC about CIM/ Mixed results 

PBC 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

Mann-Whitney 
U 

N % N % N % N % N % z sig 

I think it’s irresponsible for 
parents to drive their 

children to school 

Intervention 43 35.0 49 39.8 29 23.6 1 .8 1 .8 
-.572 .568 Non-

intervention 
69 38.1 52 28.7 50 27.6 5 2.8 5 2.8 

I am actively involved in my 
child’s school 

Intervention 6 4.9 22 18.0 34 27.9 42 34.4 18 14.8 

-.772 .440 Non-
intervention 

12 6.7 34 19.0 52 29.1 58 32.4 23 12.8 

I am actively involved in 
neighbourhood–based 

organizations 

Intervention 13 10.7 47 38.8 32 26.4 21 17.4 8 6.6 

-.189 .850 Non-
intervention 

14 7.8 70 39.1 68 38.0 19 10.6 8 4.5 

It’s irresponsible for parents 
to allow their children to 

walk or cycle in our 
neighbourhood without an 

adult 

Intervention 20 16.5 45 37.2 41 33.9 9 7.4 6 5.0 

-.732 .464 
Non-

intervention 
24 13.2 63 34.6 77 42.3 13 7.1 5 2.7 

 

5.4.4. Integrated Analysis Relating to TPB 

The analysis of the parents’ surveys in relation to the TPB components had been reported. At this 

stage of the analysis, all results from different TPB components were reviewed once more to 

determine the specific results relating to the research question. The data in this study indicated that 

in regard to CIM licences, significant differences do not exist between the intervention and the non-

intervention schools in evaluated issues in relation to TPB. 

According to the data gathered from the parents’ surveys, participant parents are aware of the 

advantages of CIM. A noticeable proportion of participant parents in both intervention (85.3%) and 
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non-intervention schools (80.0%) replied that the development of skills related to their child’s 

independent mobility has a high level of importance. A significant proportion of the respondents 

disagreed or strongly disagreed with the statement; “It’s irresponsible for parents to allow their 

children to walk or cycle in our neighbourhood without an adult.” The proportion of participant 

parents who held a neutral opinion of this statement (33.9% in the intervention schools and 42.3% in 

the non-intervention schools), is an issue that should be taken into consideration. Although parents 

stated that they held a positive attitude to CIM, noticed the advantages of CIM, and believed that 

granting a CIM licence is an acceptable thing to do, high proportion respondents revealed that 

driving children to and from school is common and constitutes acceptable behaviour.  

A large proportion of respondents (around 40% to 50%) believed that other parents might be 

concerned if they gave a CIM licence to their children. This can be assumed that respondent parents 

care about subjective norm and they believe that other parents concern as well. A noticeable 

percentage of participant parents replied that they often see children and adults walking and cycling, 

and this percentage differs among different neighbourhoods. In neighbourhoods that parents 

reported that they could see adults and children, higher percentage of CIM were reported. Around 

30% to 40% of participant parents believed that it is not irresponsible of parents to let their child 

walk or cycle in their neighbourhood without adult supervision. Meanwhile, a noticeable proportion 

of respondents stated that they were neutral.  This differs in different neighbourhoods, and the 

percentage is between 40% and 60%.  This proportion should be taken into consideration in the 

discussion section of this research.  

 Parental Surveys’ Analysis Relating to TTM 5.5.

As described in Chapter Three, the trans-theoretical Model (TTM) is a model of behavioural change 

which focuses on people’s decision-making processes.  The model outlines five stages of change; 

pre-contemplation, contemplation, preparation, action, and maintenance (Scholl 2004). The 

foremost step in order to analyse data in a way that guides the research to reaching adequate 

conclusions to the research questions, is to find out in which stage of these change processes 

parents are. 

The stages of change describe the process in which shifts in attitudes, intentions and behaviours 

happen (Lenio 2006). Exploring the stage of change that each parent can be considered as the first 

step in the evaluating, designing and running a intervention related to CIM. The next step in order to 

design suitable guidelines for policy makers to increase CIM the following step in is understanding 
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and illuminating three important components related to TTM which are; decisional balance, self-

efficacy and the processes of change needed. 

In this section of the analysis, firstly all of these issues are assessed separately for each school (See 

Aandix 8), after which follows the aggregated analysis of all schools for each issue. At the end of this 

section the mixed results analysis relating to TTM are reported.  

5.5.1. Stage of Change- Intervention VS Non-intervention schools 

At this part of study, I tried to draw out the stages of change that each parents were in. In order to 

understand the stages of change, several survey questions were posed. Exploring the different 

stages parents from each school are in, and the differences among all schools, is an essential part of 

the analysis, which can guide the research to an estimation of suitable actions regarding the 

strategies that have to be undertaken for each type of schools (intervention and non-intervention).  

This can vary from the pre-contemplation stage in which they do not have any positive attitudes 

about CIM, to the maintenance stage where parents give a CIM licence to their children. Regarding 

the stages of change, Table 5-8 shows only a few significant statistical differences between the 

intervention and the non-intervention schools. 

Around 64.5% of parents mentioned that their child/children had been granted a licence to travel to 

and/or from school in the intervention schools. It should be mentioned that the proportion of 

children from the non-intervention schools who have a licence to travel to/from schools 

independently is higher than the proportion from the intervention schools. There are slight 

significant statistical differences between these two groups of participant parents with regard to the 

granting of a CIM licence for travel to/from school. The reason for such difference is not clear but it 

can be related to the samples in each school, neighbourhood type, or the encouragement of non-

intervention schools. Therefore, it is probable that these results implied the un-efficiency of the 

interventions but other reasons should be taken into consideration as well and further research 

needed with more careful selected samples. These results along with other issues that can affect 

parental stage of change were lead the research to do some specified analysis that would be 

presented in section 5-8. 

About 55% of participant parents from the intervention schools gave their children a licence to cross 

the main roads in comparison to 44.8% of parents from the non-intervention schools. The 

proportion of children who were granted a licence to cross the main roads is higher in the 

intervention schools with no significant statistical difference. In contrast to those with the licence to 

travel to school and to cross the main roads, a lower percentage of parents (15.4% in the 
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intervention and 7.7% in the non-intervention schools) in both groups of schools had granted a 

participant parents licence for their children to use public transport.  

Table 5-8: Results of whole data set for stage of change  

Stage of Change 

Yes No Total Chi-square 

N % N % N % 
Chi-

square 
sig 

Is your child allowed to travel to 
and/or from school without adult 
supervision? 

Intervention 66 53.7 57 46.3 123 100 

3.686 0.055 Non-
intervention 

118 65.2 63 34.8 181 100 

Is your child allowed to cross main 
roads without adult supervision? 

Intervention 68 56.2 53 43.8 121 100 
2.801 

 
0.094 Non-

intervention 
82 46.3 95 53.7 177 100 

Is your child allowed to travel by 
public transport without adult 
supervision? 

Intervention 19 15.4 104 84.6 123 100 
4.429* 0.035* Non-

intervention 
14 7.8 166 92.2 180 100 

*Statistically significant at the 95% confidence level 

 

5.5.2. Decisional balance- Intervention VS Non-intervention Schools 

This part of the parental surveys’ analysis with regard to TTM attempted to shed light on parents’ 

point of view about CIM and whether the advantages of CIM outweigh the disadvantages. Decisional 

balance clarified as parents’ understanding grows and feedback about the disadvantages of driving 

children to/from school. This information can be compared between the intervention schools and 

the non-intervention schools in order to consider how effective or otherwise the interventions were 

in addressing the advantages of CIM. In another word, real understanding about decisional balance 

can undercover how ready parents are to give a CIM license to their children on a continuing basis. 

An attempt was made to determine parents’ attitudes towards CIM and to the built and social 

environment. . After reviewing the elements related to decisional balance in each school, these 

issues were examined in relation to the intervention and the non-intervention schools to discover 

the effectiveness of the interventions.  

As shown in table 5-9, there is no statically significant difference among the intervention and non-

intervention schools regarding the elements related to decisional balance. About 39.8% of 

participant parents from the intervention schools agreed (30.9%) or strongly agreed (8.9%) with the 

statement; “I think this is important that my child meet and/or play with other children on the way 

to school and other places”,  while 44.2% of participant parents replied their agreement (33.7%) or 

strong agreement (10.5%) with this statement. Therefore, more parents in the non-intervention 

schools believed that it was important for their child/children to meet and/or play with other 

children. About 27.6% of participant parents in the intervention schools disagreed with this 
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statement, while 30.4% of participants from the nonintervention schools reported the same. 

According to the parental surveys, 85.4% of respondents (49.6% agreed and 35.8% strongly agreed) 

from the intervention schools stated that developing skills regarding travelling alone is important for 

their child/children, while at the same time, about 80% of participant parents in the non-

intervention schools agreed (54.7%) or strongly agreed (25.4%) with a similar statement.  

About 71.5% of participant parents from the intervention schools believed that their neighborhood 

was friendly, while 72.4% from the non-intervention schools reported a similar belief.  In relation to 

the intervention schools, 47.2% of participants in the study replied they know their neighbourhood 

well (40.7% agreed and 6.5% strongly agreed), while, 45% of participant parents (38.3% agreed and 

6.7% strongly agreed) from the non-intervention schools mentioned holding a similar opinion. A high 

percentage of participant parents in both intervention (78%) and non-intervention (74%) schools 

mentioned that most of the time people try to be helpful, while from the intervention schools, only 

3.4% revealed that people in their neighbourhood cannot be trusted and 55.3% of respondents 

believed the reverse. From the non-intervention schools, these proportions are 9.4% and 50.2% 

respectively.  

Table 5-9: Integrated results of whole data set for decisional balance 

Decisional Balance 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

Mann-
Whitney U 

N % N % N % N % N % z sig 

I think this is important that 
my child meet and/or play 
with other children on the 
way to school and other 
places 

Intervention 10 8.1 24 19.5 40 32.5 38 30.9 11 8.9 

-.317 
.75
1 

Non-intervention 14 7.7 41 22.7 46 25.4 61 33.7 19 10.5 

I think it is important that 
my child develops skills to 
travel alone 

Intervention 4 3.3 3 2.4 11 8.9 61 49.6 44 35.8 -
1.917 

.05
5 Non-intervention 2 1.1 8 4.4 26 14.4 99 54.7 46 25.4 

Our neighbourhood is 
friendly 

Intervention 1 .8 1 .8 33 26.8 78 63.4 10 8.1 
-.555 

.57
9 Non-intervention 1 .6 7 3.9 42 23.2 108 59.7 23 12.7 

I know my neighbours well 
Intervention 5 4.1 10 8.1 50 40.7 50 40.7 8 6.5 

-.984 
.32
5 Non-intervention 7 3.9 32 17.8 60 33.3 69 38.3 12 6.7 

Most of the time people try 
to be helpful 

Intervention 1 .8 3 2.4 23 18.7 88 71.5 8 6.5 
-.454 

.65
0 Non-intervention 1 .6 15 8.3 31 17.1 117 64.6 17 9.4 

People around here are 
willing to help their 
neighbour 

Intervention 1 .8 3 2.4 44 35.8 73 59.3 2 1.6 
-.684 

.49
4 Non-intervention 5 2.8 11 6.1 51 28.2 98 54.1 16 8.8 

People in this 
neighbourhood can be 
trusted 

Intervention 0 0 3 2.4 52 42.3 66 53.7 2 1.6 
-.845 

.39
8 Non-intervention 2 1.1 15 8.3 73 40.3 79 43.6 12 6.6 
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5.5.3. Parents’ self-efficacy- Intervention VS Non-intervention Schools 

According to Lenio (2006) self-efficacy refers to the confidence that people may have to act and 

maintain changes in their behaviour. Self-efficacy refers to a person’s perception of his/her ability to 

perform the behaviour. This part of the surveys analysis is aimed at identifying the main factors that 

make parents feel confident enough to give a CIM licence to their children. In order to gain a holistic 

view about self-efficacy, the responses to the questions related to an understanding of parents’ self-

efficacy were chosen and analysed separately for the schools and then the results are accessed for 

all schools. As a result, probable differences between the intervention and the non-intervention 

schools regarding self-efficacy can be investigated (Appendix 05/ Page: XXVII ).  

Among all the respondents from the intervention schools 67.5% (45.5% agreed and 22% strongly 

agreed) replied  their agreement or strong agreement with the statement that they knew other 

parents in their child’s school well, while 57.2% of respondent parents (42.8% agreed and 14.4% 

strongly agreed) in the non-intervention schools hold the same opinion. For a similar statement, 

13.8% of participant parents in the intervention schools and 24.2% in the non-intervention schools 

revealed their disagreement. There are significant statistical differences between the intervention 

and the non-intervention schools with regard to this statement. 

A noticeable proportion of participant parents from the intervention school, about 64.2%, replied 

their agreement (48.8%) and strong agreement (15.4%) with the statement; “I am confident that my 

child has the ability to walk or cycle in the neighbourhood without an adult”. From the non-

intervention school, 77.4% (42.8% agreed and 26% strongly agreed) of the respondents  revealed an 

identical opinion,  while 18.7% of participant parents from the intervention schools and 16% from 

the non-intervention schools disagreed or strongly disagreed with this statement. There are 

significant statistical differences between the intervention and the non-intervention schools in 

regard to the abovementioned statement. 

In regard to the statement; “We have several friends in the neighbourhood”, 64.2% of the 

participant parents from the intervention schools replied  their agreement (52.8%) and strong 

agreement (11.4%), while 61.9% (48.6 agreed and 13.3 strongly agreed) of respondents from the 

non-intervention schools held a similar opinion. Moreover, with respect to a similar statement, 

14.7% of participant parents from the intervention schools and 22.5% from the non-intervention 

schools disagreed and strongly disagreed. There is no statically significant difference between the 

two groups of schools for this statement (see Table 5-10). 
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Table 5-10: Results of whole data set for self-efficacy 

Self-efficacy 

Strongly 
Disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

Mann-Whitney 
U 

N % N % N % N % N % z sig 

I know other parents at my 
child’s school well 

Intervention 6 4.9 11 8.9 23 18.7 56 45.5 27 22.0 
-2.31* .021* Non-

intervention 
12 6.7 32 17.8 33 18.3 77 42.8 26 14.4 

I am confident that my child 
has the ability to walk or cycle 
in the neighbourhood without 
an adult 

Intervention 2 1.6 21 17.1 21 17.1 60 48.8 19 15.4 

-2.505* .012* Non-
intervention 

9 5.0 20 11.0 12 6.6 93 51.4 47 26.0 

I know my neighbours well 

Intervention 5 4.1 10 8.1 50 40.7 50 40.7 8 6.5 

-.984 .325 Non-
intervention 

7 3.9 32 17.8 60 33.3 69 38.3 12 6.7 

We have several friends in the 
neighbourhood 

Intervention 4 3.3 14 11.4 26 21.1 65 52.8 14 11.4 

-.343 .731 Non-
intervention 

7 3.9 28 15.5 34 18.8 88 48.6 24 13.3 

*Statistically significant at the 95% confidence level 

5.5.4. Parents’ Process of Change - Intervention Schools VS Non-intervention 

Schools 

The “process of change” is a principal component of the TTM, which empowers understanding of 

how changes in behaviour occur. In the process of change, the focus is on what parents want and 

need in order to change their behaviour over time.  The process of change can be one of the 

important aspects of TTM, which highlights the most important issues that facilitate a parent’s 

decision in favour of offering a CIM licence to their child.  

A noted previously, one of the important aspects of TTM that makes it suitable for this research is 

the idea that change in people’s behaviour occurs over time (Prochaska and C.DiClemente 1983). 

What parents require in order for them to give a CIM licence to their child/children is the most 

important part of designing any interventions aimed at increasing CIM. The process of change is a 

component of TTM that should be rechecked periodically during the interventions. At this stage, 

parents’ revealed issues and actions that can help them to offer a CIM licence to their child. As a 

result, processes of change produce significant and useful guides for intervention programs. It 

should be mentioned that parent’s requirements and suggestions differ in each neighbourhood in 

regard to different cultural backgrounds, community type and environment, and school facilities, 

etc. 

A high proportion of participant parents noticed that their child’s school encouraged students to 

walk or ride a bike to/from school, and this was the case even in the non-intervention schools. In the 

non-intervention schools, the proportion of participant parents who did not respond to similar 

questions was noticeable, while almost all participant parents in the intervention schools answered 
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the question. This is the only issue where a statistically significant difference was observed between 

the intervention schools and the non-intervention schools. For other options, there is no statistically 

significant difference between the intervention and the non-intervention schools.  

As shown in Table 5-11, the most important issue for parents was “more pedestrian crossings on 

roads where my child walks”. Afterward “more footpaths” had the highest level of interest for 

participants. A high proportion of parents in both the intervention and the non-intervention schools 

(respectively 67.5% in the intervention and 57.7% in the non-intervention / 53.7% in intervention 

and 46.1%) mentioned these two issues. Another influential issue was more people walking and 

cycling on local streets.  About 50.4% of respondents in the intervention schools and 45% in the non-

intervention schools mentioned this as being an issue, which helped them to give more freedom to 

their child/children. Among all the issues, “improve public transport”, had the lowest proportion of 

concerned responses from participant parents (30.9% in the intervention schools and 20.9% in the 

non-intervention schools). 

A noticeable proportion of participant parents in both intervention and non-intervention schools 

(47.2% in intervention schools and 46.7% in non-intervention schools) stated that; “Programs that 

encourage children and adults to walk” was a helpful issue for them, which facilitated their decision 

about their child’s CIM. In comparison with programs that encourage children to walk, programs 

that encourage children to cycle had a lower level of importance for participants, although the 

proportions show that these kinds of programs can be helpful from parents’ points of view. Also 48% 

of participant parents from the intervention schools mentioned “better parks and playgrounds in the 

neighbourhood”, would be likely to increase the freedom of their child to walk or cycle on local 

streets, while 45% of the respondents from the non-intervention schools held the same opinion. 
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Table 5-11: Mixed results of process of change using whole data set 

Processes of change 

Yes No Total Chi-square 

N % N % N % 
Chi-

square 
sig 

Does your child’s school encourage students to 
walk or ride a bike to/from school? 

Intervention 117 98.3 2 1.7 119 100 

12.870 0.000 Non-
intervention 

102 85.7 17 14.3 119 100 
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More pedestrian crossings are 
needed on roads where my child 
walks 

Intervention 83 67.5 40 32.5 123 100 
2.973 0.085 Non-

intervention 
105 57.7 77 42.3 182 100 

Fewer cars and trucks 

Intervention 67 54.5 56 45.5 123 100 
3.251 0.71 Non-

intervention 
80 44 102 56 182 100 

More things for my child/children 
to do in my neighbourhood (eg. 
shops, libraries, organised sports) 

Intervention 39 31.7 84 68.3 123 100 0.392 0.531 

Non-
intervention 

64 35.1 118 64.9 182 100   

Improved public transport 

Intervention 38 30.9 85 69.1 123 100 

3.93 0.47 Non-
intervention 

38 20.9 144 79.1 182 100 

Lower motor vehicle speed limit 

Intervention 50 40.7 73 59.3 123 100 
1.369 0.242 Non-

intervention 
62 34 120 66 182 100 

More footpaths 
 

Intervention 66 53.7 57 46.3 123 100 

1.654 0.198 Non-
intervention 

84 46.1 98 53.9 182 100 

More people walking and cycling 
in the local streets 

Intervention 62 50.4 61 49.6 123 100 
0.843 0.358 Non-

intervention 
82 45 100 55 182 100 

Programs that encourage children 
and adults to walk 

Intervention 58 47.2 65 52.8 123 100 

0.003 0.938 Non-
intervention 

85 46.7 97 53.3 182 100 

Programs that encourage children 
and adults to cycle 

Intervention 50 40.7 73 59.3 123 100 
0.231 0.631 Non-

intervention 
69 37.9 113 62.1 182 100 

Better parks and playgrounds in 
my neighbourhood 

Intervention 59 48.0 64 52.0 123 100 
0.250 0.617 Non-

intervention 
82 45 100 55 182 100 

 

5.5.5. Integrated Analysis Relating to TTM 

As reported previously, the completed questionnaires were reviewed once more in order to reveal 

issues regarding the components of TTM. Firstly, TTM’s components were analysed for each school 

separately (See Appendix 05/ Page: XXVII). Afterward, an aggregated analysis was conducted for all 

schools with the focus on the intervention and the non-intervention schools. Similar to the results 

regarding TPB, the data in this part of the research indicated that there were few significant 

statistical differences between the intervention and the non-intervention schools. It should be 
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mentioned that for revealing the stage of change that participant parents are in, is a difficult and 

complex issue. There are several terms that can be effected the parents self-report about the level 

of CIM they grant their children. These issues can be related to neighbourhood typs, subjective 

norms, parental background etc. 

According to the participant parents’ reports, nearly 60% of children were granted a CIM licence for 

travel to and/or from school. The highest level of CIM (88.2%) was at the Melbourne middle school, 

which is an intervention school. This school is located in a mid-density residential area with few 

mains roads and crossings and is in an old, well established neighbourhood. Meanwhile, the lowest 

level of CIM reported relates to the Brisbane middle school (48.6%), and the Brisbane outer schools 

(49.3%), which both had significant policy interventions.  

With regard to these categories participants parents of the Ipswich-MPE, Brisbane-middle, Brisbane-

outer, and Rockhampton schools can be assumed that most of  parents were in the in earlier  stages 

of change while, the Melbourne-inner and Perth-inner schools are in the later ones. The level of CIM 

license reported by parents can be assumed as the Melbourne-middle school are in the latest stages 

of change (Figure 5-1. 

Figure 5-1: Level of CIM license reported by parents in each school 

 

Schools with the highest level of reported CIM require the interventions to focus on encouraging 

parents to continue their behaviour and grant their child a CIM licence. Meanwhile, in the schools 

where parents are mostly in the earlier stages of change, focus must be placed on issues which 

facilitate parents’ decision making processes regarding CIM. Moreover, issues that prevent parents 
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granting a CIM licence to their child/children, which clearly show decisional balance, self-efficacy, 

and process of change, have to be considered carefully. 

As the participant parents stated, very few children were given approval to use public transport. The 

highest proportion of children who were approved to use public transport was for the Melbourne 

inner school (21%), while the lowest level was for the Perth inner school (2.0%). These results show 

that public transport is not a common mode of travel in all neighbourhoods, and this can be related 

to the consequences of there being insufficient public transport, the social norm or parents driving 

their children to school.  

With regard to the importance of children meeting friends and playing on their way to school, a 

similar percentage of parents agreed, and held a neutral opinion (between 20% and 50%), with some 

minor differences between different schools. A low proportion of parents from all schools disagreed 

with this statement. The only significant statistic comes from the Melbourne inner school where 

63.2% of participant parents reported their agreement. A high proportion of participant parents 

revealed their belief in the importance of their children developing the skills required for travelling 

independently. The lowest proportion of participant parents who believed this were from the 

Brisbane outer school (73.3%), and the Rockhampton (70.8%) schools, while more than 97% of the 

respondents from the Brisbane middle school realised the importance of their children developing 

CIM skills.  

Participant parents from the Rockhampton schools reported the highest level of trust in other 

people in the neighbourhood, while the highest proportion of participant parents who stated that 

they did not know their neighbours and other parents were from the Ipswich schools (35.1%) which 

are in a new, master-planned neighbourhood.  

Nearly all participant parents from the Melbourne middle school stated that they would consider it 

to be convenient if their child had the ability to walk or bicycle in their neighbourhood while the 

Ipswich (74.4%) and the Brisbane-outer (66.9%) schools reported having the lowest level of 

confidence in their child’s ability to travel alone.  

Amongst the parents’ most notable issues, which could help them in giving more freedom to their 

children, was “more footpaths and pedestrian crossings”.  A percentage of participant parents 

mentioned “more people around”, as being an important item,  which would help them to give more 

freedom to their child. “Programs that encourage children and adults to walk”, was the next most 

mentioned item, and public transport was the issue which had the lowest level of importance for 

participant parents.  
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These results suggest that the interventions aimed at increasing CIM should differ in some details for 

each type of neighbourhood. For example, the intervention for schools located in newly developed 

neighbourhoods such as the Ipswich school, may do well to focus more on social environment, whilst 

intervention for schools in mid density and well established neighbourhoods, including the 

Melbourne middle may, should focus more on the built environment. 

 Appling SEM to the Theoretical Model 5.6.

As mentioned in chapter three, this research is based on a theoretical framework, which was 

designed with a combination of two behaviour change theories (TPB and TTM). The theoretical 

model has to be tested to identify whether a meaningful relation among the variables can be 

observed using SEM. In other words, SEM is a powerful instrument to identify the relation between 

theories’ constructs and how they defined by variables, and the validity of the model (Schumacker 

and Lomax 2004). There are different statistical modelling programs that can be used for the 

structural equation modelling such as; Amos, LISREL, Mplus, and SAS/STAT CALIS. All these softwares 

have some benefits along with limitations. The first and most important step on testing a the 

theoretical model is to decide to use the suitable programme with regard to the nature of data set 

and the complexity of combining two different theories.  

Entering row data in a suitable and usable model was an important issues that affect all the analysis 

process (Schumacker and Lomax 2004). Available data set for parental surveys had been cleaned, 

sorted. Moreover, the available data from parental surveys’ and children’s surveys were sorted and 

inked in a proper way. Then the variables had been identified by a suitable name included in the 

input dataset to be the representative the variables, which showed in Table 5-13 (Bowen and Guo 

2011). In the current research, latent variables were assumed as the theories component and the 

related questions of the parental surveys assumed as the observed variables. 

Table 5-12: The Abbreviation of Variables  

Latent Variables Name of latent variables 

Attitude ATT 

Perceived Behaviour Control PBC 

Subjective Norm SN 

Decisional Balance DB 

Self-efficacy SE 

Process of Change POC 

Stage of Change SOC 

For powerful and reliable model testing, I checked the reliability and validity of each chosen 

theory separately prior to assessing the hypothesis model.  Therefore, all of the CFA process had 

http://rt.uits.iu.edu/visualization/analytics/docs/cfa-docs/cfa.pdf
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been done three times. Then when the CFA and EFA results revealed as valid and reliable, the 

SEM would be run for the hypothesis model.  

For SEM a critical issue is selecting the most suitable software according to the nature of the 

dataset. There are different issues that can assist choosing the most suitable software. The 

Multivariate kurtosis that had been suggested by Mardia (1970) was used as one of the 

powerful instruments to assess the normality and the nature of the data set. The critical ratio of 

multivariate kurtosis was checked for PBC, TTM, and the combined model as shown in Table 5-6. 

The critical ratio of multivariate kurtosis for PBC was 245.322, for TTM was 17.831, and for the 

combination of two theories was 86.093, which is a significantly higher standard ratio that has 

to be more than 3. The normality of data was too low to use LISREL. Furthermore, with the small 

sample of this research, which was 305 parental surveys, the Bollen-Stine bootstrap adjusted p-

value was adopted to indicate the model fit.  However, data were qualitative and categorical 

and the size of samples so low, so LISREL and Amos were not suitable software to achieve the 

best result from SEM. Considering all of the mentioned issues , Mplus was selected to be used in 

the current study. 

Table 5-13: Assessment of normality of data regarding to TPB 

Variable kurtosis c.r. 

The Multivariate variables for TB 514.975 245.322 

The Multivariate variables for TTM 72.136 17.831 

The Multivariate variables for the combination of TTM and TPB 515.713 86.093 

Furthermore, Mplus provides more capabilities that are technical for modelling multi-level and 

multi-group in compare with AMOS or LISREL (Hall et al. 2013). Mplus offers a powerful and flexible 

instrument for analysing data regarding to test a structural equation modelling. According to 

Muthén and Asparouhov (2002) structural equation modelling by Mplus had been used generally 

adopted for deal with both continuous and categorical latent variables. With Mplus the researcher 

can develop a theoretical framework without knowing the complex knowledge relating to statistics 

science such as matrix algebra or statistical formulas along with a very powerful modelling 

framework (Muthén and Khoo 1998). This program provides a wide choice of estimators, displaying 

graphical data and analysis and results (Muthén and Asparouhov 2002).  

5.6.1. Factor Analysis   

Factor analysis as the first step in structural equation modelling aimed to identify the latent variables. 

Latent variables of the suggested model would be identified by detection of model’s structure or/and 
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reduction of data (Hair et al. 2014). The structure and relation amongst variables have to be detected by 

analysing the covered relations. However, data reduction would exclude the unnecessary variables and 

extra data from the main data set. Therefore, factor analysis can be explained as an instrument to make 

the data set as a applicable for a model with multiple variables (Hall et al. 2013). 

For any theoretical model, several possible specified models are available. Since there can be a 

several possible specified model for the measurement model, explanatory factor analysis were used  

to develop the acceptable and reliable measurement model (Hall et al. 2013). The factor analysis is a 

process that involves EFA and CFA to assess the validity and reliability of the model (Jackson, Gillaspy 

Jr and Purc-Stephenson 2009).   

Exploratory factor analysis (EFA) was adopted to specify how measured factors were related to the 

variables. However, CFA used to test the relation quality of measured variables. Confirmatory factor 

analysis had been done to estimate continuous latent variables based on observed variables(Hall et 

al. 2013). As mentioned earlier with Mplus, there are two different observed variables in CFA, which 

are categorical or continuous. For this research, unobserved variables are categorical.  

For the current research,  The theoretical model was developed by combining two different 

behaviour change theories and both EFA and CFA were adopted in order to identify the latent 

variables as well as establish the accuracy of the measurement models (Nigg, Allegrante and Ory 

2002). The basic relation between variables and the primary structure of hypothesis model was set 

off. Figure 5-2 is the hypothesis theoretical model that had been assessed for the first step. 

Figure 5-2: The hypothesis theoretical model, combination of TB and TTM 
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For exploratory factor analysis (EFA), it is important to check the data set and make sure that data 

are suitable and adequate for starting the process. When data had been entered and sorted clearly, 

the adequacy of data set had to be checked in the first step of EFA. The EFA was evaluated using  

KMO and Bartelt test for the hypothesis model (Schumacker and Lomax 2004) The EFA for the 

primary hypothesis was shown that the main structure of the primary model (Figure 5-1) was not 

meaningful and cannot be estimated with the standards ratio. Therefore, different models were 

designed and tested with using Mplus to reveal the fit model. Therefore, in order to find out a 

identified model,  I decided to go back and run the process of EFA again for each separate theory. 

The EFA was checked for each theory separately to reveal that data set and latent variables were 

suitable to move to develop a model from combination of these theories.  As shown in Tables 5-9, 5-

10, 5-11 the size of the adequate sampling (KMO) were .756 for TPB, 0.839 for TTM, and 0. .839 for 

the combination of two theories. The Significance of sampling test of Bartlet statistics were 0.000 for 

all the three models. Comparing these measures with the standard factors was revealed that data 

structure was suitable for factor analysis (See Tables 5-9, 5-10, 5-11). The results were proved that 

KMO for models were upper than 0.7 and Sig of Bartlet test is smaller than 0.05 (Williams, Brown 

and Onsman 2012).    

Table 5-9: KMO and Bartlett's Test for TPB 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .756 

Bartlett's Test of Sphericity Approx. Chi-Square 4103.392 

df 66 

Sig. .000 

Table 5-9: KMO and Bartlett's Test for TTM 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .839 

Bartlett's Test of Sphericity Approx. Chi-Square 5060.780 

df 276 

Sig. .000 

Table 5-9: KMO and Bartlett's Test for combination of two theories. 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .839 

Bartlett's Test of Sphericity Approx. Chi-Square 9816.589 

df 630 

Sig. .000 

 

The Confirmatory factor analysis (CFA) was also used for testing measurement models and their 

cconvergent and discriminant validity separately for each theory and them for combination of them. 

In confirmatory factor analysis, the researcher determines the data with certain structural factors 

was coordinated or not. Two main measures had to be checked prior to testing SEM for the 
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suggested model, which are the reliability and validity of the constructors of model in CFA 

(Schumacker and Lomax 2004). 

Cronbach’s α defined as a suitable tool in estimating the reliability of the latent variables. The 

Cronbach’s α had to be assessed for all latent variables. The standard measures for the latent 

variables had to be above 0.70 to be considered as reliable (Iacobucci and Duhachek 2003). 

Moreover, Jennex (2010) suggested that the “Composite reliability is computed by squaring the sum 

of loadings and then dividing it by the sum of squared loadings plus the sum of error terms.” The 

acceptable composite reliability of 0.7 assumed as sufficient measure for a reliable variable were 

tested for the models (NUNNALLY 1975). Table 5-10 presented the CR and Alpha of the constructs 

for TTM, TPB and the combine model. 

Table 5-10: the Cronbach’s α for models 

Model Cronbach's Alpha N of Items 

TPB .810 12 

TTM .817 24 

Combination of TTM and TPB .876 36 

Malhotra et al. (2004) noted, "AVE is a more conservative measure than CR. On the basis of CR 

alone, the researcher may conclude that the convergent validity of the construct is adequate, even 

though more than 50% of the variance is due to error”. The variables were meet the validity issues 

as shown in Table 5-9. Otherwise, the variables correlate well with the main factor. This may happen 

in cases that that the observe variables are not capable to explain the latent variables (Hair et al. 

2014).  

For CFA three main factors have to be established, which are convergent, discriminant validity, and 

reliability. In order to verify the validity and reliability of the model there are some measures that 

have to be check with the standard and clarified measurements. These instruments are; Composite 

Reliability (CR), Average Variance Extracted (AVE), Maximum Shared Variance (MSV), and Average 

Shared Variance (ASV). The thresholds for these values are as follows (Hair et al. 2014): 

Table 5-9: The thresholds for measuring validity for CFA 

Reliability CR > 0.7 

Convergent Validity (CR) AVE > 0.5 

Discriminant Validity 
MSV < AVE 

ASV < AVE 

Square root of AVE greater than inter-construct correlations 
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All mentioned instruments were tested for each theory separately and when the measures meet the 

standards measures, the reliability and validity of the combination of two models were tested. As 

shown on tables 5-10, 5-11, and 5-12 the variables of each theory and the combination of two 

theories were confirmed. 

Table 5-10: The model of reliability and validity for TPB 

 
CR AVE MSV ASV ATT PBC SN 

ATT 0.910 0.725 0.052 0.033 0.851 
  

PBC 0.932 0.779 0.013 0.007 0.113 0.882 
 

SN 0.863 0.615 0.052 0.026 0.229 -0.018 0.784 

Table 5-11: The model of reliability and validity for TTM 

 
CR AVE MSV ASV POC DB SE SOC 

POC 0.913 0.501 0.057 0.023 0.702       

DB 0.927 0.679 0.013 0.009 0.068 0.824     

SE 0.919 0.791 0.013 0.009 0.087 0.113 0.889   

SOC 0.868 0.623 0.057 0.024 0.238 -0.103 -0.073 0.789 

Table 5-11: The model of reliability and validity for combination of the two models. 

 
CR AVE MSV ASV SOC DB_ATT SE_PBC POC SN 

SOC 0.868 0.623 0.057 0.023 0.789 
    DB_ATT 0.928 0.568 0.091 0.032 -0.101 0.754 

   SE_PBC 0.915 0.616 0.018 0.009 -0.078 0.136 0.785 
  

POC 0.913 0.501 0.057 0.019 0.238 0.085 0.109 0.702 
 SN 0.863 0.615 0.091 0.029 -0.144 0.302 -0.022 -0.041 0.784 

During the measurement model stage, factor loadings for every factor have to be tested. The 

identification of the measurement model for the model related to each model were tested first. All 

the latent variables model were estimated. A model with all of the latent variables was tested during 

the factor loading precursor to and uncover a more specific set of relationships among the latent 

variables. Same as previous stages of the CFA, the measurement model was examined for each 

theories and the combination of then separately.  

For the TPB theory, the latent variables were Attitude (ATT), Subjective norm (SN), and perceived 

behaviour control (PBC). Figure 5-3 provides the measurement and path model for TPB with latent 

variable and the arrows that curved double-headed indicate covariance.  
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Figure 5-3: Path model for TPB 

 

These relationships were interpreted as factor loadings, with the square of the factor loading called 

the commonality estimate of the variable (Schumacker and Lomax 2004). For the CFA results for TPB 

a brief summary is presented here and the complete results from Mplus software were presented at 

Appendix 06, Page: LIX. The results indicated the CFA factor loading is presented below. According 

the standard indices for factor loading, the Sig (S.E.) have to be upper than 0.05 and factor loading 

estimate have to be upper than 0.5 (Hair et al. 2014). The results that are shown below provide that 

the factors for TPB meet the standard measures.  

Table 5-14: Factor loading estimation for TPB    

 Estimate       S.E.       Est./S.E.         P-Value 

ATT         BY  

    ATT1               1.000          0.000        999.000       999.000 

    ATT2                1.002          0.002        620.699       0.000 

    ATT3                 0.777         0.037        21.287         0.000 

    ATT4                0.830          0.035        24.029         0.000 

 PBC      BY  

    PBC1             1.000          0.000        999.000       999.000 

    PBC2                0.823          0.028        29.325         0.000 

    PBC3                0.776          0.032        24.442         0.000 

    PBC4             1.004          0.012        86.185         0.000 

SN       BY  

    SN1                 1.000          0.000        999.000       999.000 

    SN2                 1.247          0.059        21.017         0.000 

    SN3                 1.276          0.061        20.940         0.000 

    SN4                 1.114          0.054        20.569         0.000 
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The same process were employed to determine the validity of factor loading for TTM as well. Path 

models and factor loading were tested along with the measurement model. Results revealed that for 

TTM the factors were meet the standards as well. The latent variables of TTM were Decisional 

Balance (DB), Self-efficacy (SE), Process of Change (POC), Stage of Change (SOC). The measurement 

model related to TTM is presented in Figure 5-2 and Table 5-16. The complete result of the CFA is 

presented in Appendix 06, Page: LXVI. 

Figure 5-4: Measurement and Path model for TTM. 

 

 
Table 5-15: Factor loading estimation for TTM 

 Estimate       S.E.       Est./S.E.     P-Value 

DB BY  

  DB1  1.000    0.000   999.000   999.000 

  DB2  0.979    0.031   31.730    0.000 

  DB3  1.051    0.030   35.443    0.000 

  DB4  1.100    0.028   38.927    0.000 

  DB5  1.108    0.027   40.452    0.000 

  DB6  1.070    0.026   40.792    0.000 

SE BY  

  SE1 1.000    0.000   999.000   999.000 

  SE2 1.039    0.023   45.828    0.000 

  SE3 1.114     0.030   36.745    0.000 

SOC BY  

  SOC1 1.000   0.000   999.000   999.000 
  SOC2 0.992   0.031   32.178   0.000 
  SOC3 0.979   0.015   67.426   0.000 
  SOC4 0.909   0.043   21.270   0.000 
POC BY  
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After the CFA process evaluated the factor loading for the measurement and path models 

related to TPB and TTM, Then I identified serval possible path models see Appendix 06, Page: 

LXVI. The same process the combined model that is combination of two models had been 

evaluated as well assessed all of the identified models. The final model that assessed as reliable 

and valid model is shown in Figure 5-5. 

Figure 5-5: Measurement and Path model for hypothesis model. 

  POC1 1.000   0.000    999.000  999.000 
  POC2 1.125   0.054   21.015   0.000 
  POC3 1.212   0.038   31.755    0.000 
  POC4 1.126   0.039   28.517   0.000 

  POC5 0.935   0.049   19.170   0.000 

  POC6 1.108   0.038   28.900   0.000 

  POC7 1.035   0.040   25.669    0.000 

  POC8 0.948   0.039    24.455    0.000 
  POC9 1.095   0.045   24.134    0.000 

  POC10 0.851   0.049   17.512   0.000 
  POC11 1.149   0.041   27.704   0.000 
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Table 5-16: Factor loading estimation for the hypothesis model 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Model fit, as the next step of CFA 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)  (Hair 2012). 

According to 5 (Hair 2012) the limit of x2/Df is 3 and limit of RMSEA is 0/10. In order to find answer 

to the fitting model, the indices of Goodness and Badness need to be considered together. The 

model fit was evaluated for each theory separately and when these models meet the standards, 

then indices for the hypothesis model had been checked accordingly. 

 

 Estimate       S.E.       Est./S.E.     P-Value 

DBATT BY  

   DB1  1.000     0.000     999.000    999.000 

   DB2 1.016     0.030     34.346      0.000 

   DB3 1.076     0.034     32.121      0.000 

   DB4 1.113     0.031     35.570      0.000 

   DB5 1.128     0.033     34.660      0.000 

   DB6 1.124     0.031     36.283      0.000 

   ATT1 1.035     0.032     32.070      0.000 

   ATT2 1.034     0.032     32.036      0.000 

   ATT3 0.999     0.037     26.894      0.000 

   ATT4 1.002     0.038     26.365      0.000 

SEPBC BY  

   SE1 1.000     0.000     999.000    999.000 

   SE2 0.892     0.034     26.295      0.000 

   SE3 0.941     0.032     29.393      0.000 

   PBC1 0.998     0.025     39.762      0.000 

   PBC2 0.930     0.031     29.851      0.000 

   PBC3 0.880     0.033     27.021      0.000 

   PBC4 0.996     0.025     39.256      0.000 

SOC BY  

   SOC1 1.000     0.000     999.000    999.000 

   SOC2 1.001     0.032     31.483      0.000 

   SOC3 0.982     0.015     64.308      0.000 

   SOC4  0.919     0.043     21.408      0.000 

SN BY  

   SN1  1.000     0.000     999.000   999.000 

   SN2 1.213     0.063     19.320     0.000 

   SN3 1.242     0.060     20.636     0.000 

   SN4 1.093     0.051     21.225     0.000 

POC BY  

   POC1  1.000    0.000   999.000  999.000 
   POC2 1.137    0.054   21.238    0.000 
   POC3  1.223    0.038   32.112    0.000 
   POC4  1.255    0.037   33.952    0.000 
   POC5 1.139    0.041   27.636    0.000 
  POC6 1.126    0.039   29.203    0.000 
  POC7 1.028    0.040   25.643    0.000 
  POC8 0.947    0.039   24.137    0.000 
  POC9 1.106    0.046   24.272    0.000 
  POC 10  0.854    0.050   17.193    0.000 
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TPB Model Results:  

Chi-Square Test of Model Fit:  

  Value:……………………………………………………………………… 115.331*                   
Degrees of Freedom ………………………………………………….49                
115.331/49= 2.35 …………………………………………….………. Standard: less than 3 
P-Value……………………………………………………………………… 0.0000           

RMSEA                                                      (Root Mean Square Error of Approximation) 

Estimate……………………………………………………………….……..0.067   Standard: Less than:  08/0                   
90 Percent C.I…………………………………………………………….. 0.051   Standard: Between 0.082 08/0  
Probability RMSEA <= .05…………………………………………… 0.041      Standard: More than01/0  

CFI/TLI 

CFI……………………………………………………………………………0.989 Standards: More than 0.95                         
TLI……………………………………………………………………………0.985 Standards: More than 0.95                            

Chi-Square Test of Model Fit for the Baseline Model: 

Value……………………………………………………………..………..5933.287 
Degrees of Freedom………………………………….………..……66 
P-Value…………………………………………………………………….0.0000 

WRMR (Weighted Root Mean Square Residual): 

Value……………………………………………………………….. 0.716 Standards: Less than 1 

With the same process, the validity and reliability of the CFA for the TTM was checked.  

TTM Model Results:  

Chi-Square Test of Model Fit:  

  Value:……………………………………………………………………… 451.105* 
Degrees of Freedom ………………………………………………….244                
451.105/244= 1.84 …………………………………………………. Standard: less than 3 

P-Value……………………………………………………………………… 0.0000           

RMSEA                                                      (Root Mean Square Error of Approximation) 

Estimate…………………………………………………………….……..0.053 Standard: Less than:  08/0                   
90 Percent C.I………………………………………………………….. 0.045 0.060  
Probability RMSEA <= .05…………………………………………… 0.269    Standard: More than01/0  

CFI/TLI 

CFI……………………………………………………………………………0.987 Standards: More than 0.95                         
TLI……………………………………………………………………… ……0.985 Standards: More than 0.95                            
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Chi-Square Test of Model Fit for the Baseline Model: 

Value……………………………………………………………..………..15791.247 
Degrees of Freedom…………………………………………..……276 
P-Value…………………………………………………………………..0.0000 

 
WRMR (Weighted Root Mean Square Residual): 

Value……………………………………………………………….. 1.063 Standards: Less than 1 

From the results of the CFA process, it can be revealed that factor loadings of the measurement 

model related to the  suggested theoretical model was in standardized mode the effect of each 

variable in describing the variance of changing scores or the main factor were coordinated. In other 

words, factor loadings show the degree of fit of each observer variable (items) and latent variable 

(factors). All of the latent variables have been identified by unobserved variable with satisfiable 

measures for all assessed indices. Moreover, the relation between latent variables has been 

identified as well (Hair et al. 2014). Therefore, the hypothesis model had been had been proven to 

be a good fit model.    

5.6.2. Structural Equation Modelling (SEM) 

As mentioned in Chapter Four, the most popular and appropriate method of analysis behavioural 

models is structural equation modelling, which have been proven as the best method for the multi-

variable analysis (Schumacker and Lomax 2004) . In the previous section the path model (structural 

model) relating to the suggested theoretical model were technically analysed, which resulted the 

meaningful relationship between variables (independent, latent, and dependent) simultaneously. In 

summary, the effects of the variables in conceptual model of the hypothesis had been tested and 

identified. 

It had been mentioned earlier, a two-stage methodology that suggested by Anderson and Gerbing 

(1988) were adopted for this part of analysis. The development of the measurement model along 

with evaluating independently of the structural model were the first steps of this type of analysis, 

which clarified the relation between variables and identified latent variables with observed 

variables. The next step regarding to analysis the model has been done by testing the structural 

model in an attempt to confirm the theoretical. The use of the two-stage methodology provides a 

more rigorous analysis of the proposed research model (Hair et al. 2014). 

Through the CFA process, the hypothesis model was not a complete model and it was not 

statistically estimated as a reliable model. This was the reason that for the first step the CFA process 

had to be checked separately. The measurement model related to each theory was identified 
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statically.  The CFA process assumed to be a circular process. The hypothesis model would be 

evaluated and assessed to be identified. When the model fit does not result a good, meaningful, and 

reliable relation, the alternative model have to be emerged according to the theory that was in 

model identification (Mcdonale and Ho 2002).  

In order to identify reliable link between theories variables, I went back to the literature around each 

theory. I reviewed the definition of each theory and the exact terms that they spoused to be 

described. Several possible path and measured model was designed according to the theories, and 

were estimated regarding the CFA process.  The most suitable model that was evaluated by Mplus as 

a valid and reliable model is shown in Figure 5-6. The final output of the Mplus is presented in e 

Appendix 06, Page: LXXXI. 

Figure 5-6: The validated and specified theoretical model 

 

In the validated theoretical model the attitude, which is a component of TPB, supposed to be 

measured with decisional balance that is component of TTM. This combination can be sported by 

literature around the theories (See Chapter Three, Section 3-5). Coefficient of correlation between 

perceived behavioural control and self-efficacy was merged by the CFA process. The correlation 

between all the latent variables revealed that a valid relation could link all of the theories 

components. It has been proven through the SEM analysis that the process of change has the most 

reliable correlation with the actual behaviour as well (See Chapter Three/ Section 3-5). It should be 

mentioned that for this study the actual behaviour assumed to be the CIM license that reported by 

children as their travel behaviour in the child surveys. 

Accordingly, the assessment of the structural model based on the revealed measurement model was 

the next and last step (Afthanorhan 2014). In this stage, the assessment of the structural model’s fit 
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was based on both the suggested relationships between the latent constructs and the paths 

between the latent variables and their associated observed variables (Chin 1998). 

Previously the hypothesis model was carried out on the initial model. The indices were estimated 

and accordingly, the it was proven that model is fitted. The next step is to check the structural 

equation of the model. Furthermore, the actual relation between constructs and variables and 

reveal the structure of the model and the effects of variables on the behaviour would be carried out 

(Schumacker 2004). The output of the Mplus are presented below; 

Number of Free Parameters                      155 

Chi-Square Test of Model Fit 

          Value……………………………………………………………..1558.979* 
          Degrees of Freedom……………………………………… 618 
          P-Value………………………………………………………… 0.0000 

RMSEA (Root Mean Square Error Of Approximation) 

          Estimate……………………………………………………….  0.071 
          90 Percent C.I. …………………………………………….. 0.066  0.075 
          Probability RMSEA <= .05 ……………………………. 0.000 

CFI/TLI 

          CFI ………………………………………………………………  0.949 
          TLI ………………………………………………………………. 0.945 

Chi-Square Test of Model Fit for the Baseline Model 

          Value……………………………………………………………..19180.659 
          Degrees of Freedom………….………………………… 666 
          P-Value………………………………………………………….0.0000 

WRMR (Weighted Root Mean Square Residual) 

          Value………………………………………………………………. 1.583 

Theoretical framework was suggested to be a predictor and facilitator for research aimed to effect 

on children independently and actively travels. The results shows that all the proposed fit indices 

were considered as acceptable, which indicated that the data fits to the final model. As shown above 

the χ2 to degrees of freedom ratio was 2.25, which is less than three that is the standard ratio 

suggested by Chin (1995) and Hair (2012). A value of 0.07 was less than 0.08 for the RMSEA, which 

was acceptable, according to the standard ratio that had been recommended by Jarvenpaa and 

colleagues (1985). These fit and standards results had been revealed that the model fits the data in 

an optimal way. The output of Mplus regarding to SEM test for the hypothesis model had been 
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identified the relation among variables and revealed the effect of each variable to the main 

behaviour. The final structure of the theoretical model revealed by using SEM by Mplus is presented 

below. The relation and structure of the model had been presented in Table 5-18. 

Table 5-17: Report of rejection or confirmation of the structure of the hypothesis  

  

Employing structural equation modelling resulted in a valid theoretical model, which has some 

differences in comparison with that initially hypothesised. In other words, SEM was used to develop 

the primary theoretical model.  According to the theoretical framework, all of the theorised 

components have an indirect effect on the children’s travel behaviour. However, the theorised 

components have a direct effect on the process of change. The model suggested that parents’ 

attitudes, decisional balance, self-efficacy, perceived behaviour control and stage of change can 

affect the level of children independent mobility by affecting the process of change.  

These theoretical components should therefore be an important and primary step in designing 

guidelines to develop travel behaviour change interventions. The results shed light on what are the 

parents’ attitudes and concerns about CIM. Using these findings should help provide a more 

comprehensive instrument for improving the effect of interventions, develop applicable policies to 

be effective in increasing CIM, and make changes in children’s independent mobility.   

 Analysis Parental Surveys Considering Neighborhood Types 5.7.

As will be shown later, the focus groups and interviews revealed that neighbourhood type appeared 

a major issue with regard to parental attitudes and perception towards CIM. Therefore, I came back 

and analyzed the parental surveys with an increased focus on the built and social environment of 

individual neighbourhoods. This part of the survey analysis attempted to draw out the statements of 

parental attitudes towards the built and social environment in order to evaluate the effect of 

Accept or Reject P-Value Est./S.E.     estimate Latent Variables 

Accept 0.022 2.285 0.152 DBATT  
 Relationship value has a positive impact on  
                                                                         POC     

Accept 0.001 3.281 3.281 
SN  
Relationship value has a positive impact on  
                                                                         POC              

Accept 0.048 1.981 0.101 
SEPBC 
Relationship value has a positive impact on 
                                                                         POC              

Accept 0.000 4.407 0.240 
SOC  
Relationship value has a positive impact on 
                                                                         POC              

Accept 0.016 2.940 0.200 
POC       
Relationship value has a positive impact on 
                                                                    BEHAV                     
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neighbourhood types. The most relevant statements and questions were carefully collected from the 

parental survey.  

As with many other survey results, there was also little difference between the intervention and 

non-intervention sites in terms of parent's perceptions of key aspects of the built and social 

environments in their neighbourhoods, as shown in Table 5-19. Statistically significant differences 

were not observed between parents’ attitudes according to Chi-Square tests.  

Table 5-18: Parents’ attitudes with regard to statements about the built and social environment- Intervention VS Non-
intervention schools 

Attitudes toward Built and Social 
Environment 

strongly 
agree 

agree 
Neither 

agree nor 
disagree 

Disagree 
Strongly 
Disagree 

Chi-Square 

Valid 
N 

% 
Valid 

N 
% 

Valid 
N 

% 
Valid 

N 
% 

Valid 
N 

% Value sig 

Our neighbourhood is 
friendly 

Intervention 10 8.1 78 63.4 33 26.8 1 0.8 1 0.8 

4.835 .305 Non-
intervention 

14 12.8 71 65.1 21 19.3 3 2.8 0 0 

I know my neighbours well 
Intervention 8 6.5 50 40.7 50 40.7 10 8.1 5 4.1 

7.552 .109 Non-
intervention 

8 7.3 40 36.7 35 32.1 22 30.2 4 3.7 

I often see children 
walking in my 
neighbourhood 

Intervention 20 16.3 56 45.5 23 18.7 20 16.3 4 3.3 
2.853 .583 Non-

intervention 
15 13.8 59 54.1 19 17.4 15 13.8 1 0.9 

My child/ children often 
play with other children in 
the street 

Intervention 14 11.4 30 24.4 17 13.8 47 38.2 15 12.2 

1.869 .760 Non-
intervention 

17 15.6 27 24.8 10 9.2 41 37.6 14 12.8 

Most people can be 
trusted 

Intervention 3 2.4 69 56.1 33 26.8 16 13 2 1.6 
4.973 .290 Non-

intervention 
8 7.3 60 55 22 20.2 15 13.8 4 3.7 

Most of the time people 
try to be helpful 

Intervention 8 6.5 88 71.5 23 18.7 3 2.4 1 0.8 
5.180 .269 Non-

intervention 
10 9.2 77 70.6 13 11.9 8 7.3 1 0.9 

People in this 
neighbourhood can be 
trusted 

Intervention 2 1.6 66 53.7 52 42.3 3 2.4 0 0 

10.451 .033 Non-
intervention 

6 5.5 51 46.8 40 36.7 10 9.2 2 1.8 

People around here are 
willing to help their 
neighbours 

Intervention 2 1.6 73 59.3 44 35.8 3 2.4 1 0.8 
8.931 .063 Non-

intervention 
9 8.3 58 53.2 33 30.3 6 5.5 3 2.8 

Assaults by strangers is a 
concern in my 
neighbourhood 

Intervention 5 4.1 18 14.6 35 28.5 47 38.2 18 14.6 
4.196 .380 Non-

intervention 
10 9.2 14 12.8 29 26.6 46 42.2 10 9.2 

Our neighbourhood is a 
nice place to walk around 

Intervention 20 16.3 85 69.1 14 11.4 4 3.3 0 0 

4.003 .406 Non-
intervention 

22 20.2 77 70.6 6 5.5 3 2.8 1 0.9 

I am actively involved in 
my child’s school 

Intervention 18 14.8 42 34.4 34 27.9 22 18 6 4.9 
3.069 .546 Non-

intervention 
15 13.8 36 33 23 21.1 26 23.9 9 8.3 

I am actively involved in 
neighbourhood – based 
organizations 

Intervention 8 6.6 21 17.4 32 26.4 47 38.8 13 10.7 
2.391 .664 Non-

intervention 
7 6.4 16 14.7 38 34.9 40 36.7 8 7.3 

This is a close-knit 
neighbourhood 

Intervention 2 1.6 31 25.4 62 50.8 23 18.9 4 3.3 
2.658 .617 Non-

intervention 
6 5.5 26 23.9 55 50.5 19 17.4 3 2.8 
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Attitudes toward Built and Social 
Environment 

strongly 
agree 

agree 
Neither 

agree nor 
disagree 

Disagree 
Strongly 
Disagree 

Chi-Square 

Valid 
N 

% 
Valid 

N 
% 

Valid 
N 

% 
Valid 

N 
% 

Valid 
N 

% Value sig 

People in this 
neighbourhood generally 
don’t get along with each 
other 

Intervention 
3 2.4 3 2.4 32 26 67 54.5 18 14.6 

4.499 .343 
Non-

intervention 
2 1.8 6 5.5 32 29.9 61 56 8 7.3 

Road traffic safety is a 
concern in my 
neighbourhood 

Intervention 16 13 58 47.2 24 19.5 22 17.9 3 2.4 
.723 .948 Non-

intervention 
15 13.9 45 41.7 23 21.3 22 20.4 3 2.8 

We have several friends in 
the neighbourhood 

Intervention 14 11.4 65 52.8 26 21.1 14 11.4 4 3.3 
4.584 .333 Non-

intervention 
18 16.5 56 51.4 14 12.8 18 16.5 3 2.8 

The neighbourhood is a 
good place to live 

Intervention 28 22.8 83 67.5 10 8.1 2 1.6 0 0 
2.362 .670 Non-

intervention 
31 28.4 68 62.4 8 7.3 1 0.9 1 0.9 

The were more differences observed between different neighbourhood types. As described earlier, 

the research sample sites were located in three different types of suburbs, described as inner-, 

middle- and outer-suburbs types. 47.8% of parents from outer-suburb schools agreed or strongly 

agreed with the statement “My child/children often play with other children in the street”. However, 

only 31% of parents from the inner-suburb schools reported similar responses, while 25% from the 

middle-suburb schools reported this way. None of the parents from outer-suburb schools disagreed 

with the statement “People in this neighbourhood can be trusted”, while 6% and 3% of participants 

from middle-suburbs and inner-suburbs schools, respectively, disagreed or strongly disagreed with a 

similar statement. 24.8% of participant parents from the outer-suburbs schools agreed or strongly 

agreed with the statement “Assaults by strangers is a concern in my neighbourhood”, while 15.4 % 

and 16.4 % of parents from middle-suburbs and inner-suburbs schools, respectively, reported their 

agreement or strong agreement with this statement. 

As shown at Table 5-20, 39.4% of parents in the inner-suburbs schools, 29 % in middle-suburbs, and 

23% in the outer-suburbs schools reported agreement or strong agreement with the statement “This 

is a close-knit neighbourhood.”  

In terms of the statement “I am actively involved in neighbourhood–based organizations” 32.9 % of 

parents from the inner-suburbs schools and 25.5% of parents from the middle-suburbs schools 

reported they agreed or strongly agreed, whereas only 15.9% of parents from the outer-suburbs 

schools reported this way. 
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Table 5-19Parents’ attitudes with regard to statements about the built and social environment- Different neighbourhood 
types require 

Attitudes toward Built and Social Environment 

strongly 
agree 

agree 
Neither 

agree nor 
disagree 

Disagree 
Strongly 
Disagree 

Kruskal-Wallis 
Test 

N % N % N % N % N % 
Chi-

Square 
Sig 

Our neighbourhood is 
friendly 

Inner Suburbs 8 11.9 50 74.6 9 13.4 0 0 0 0 

5.854 .054 Middle Suburbs 5 9.6 31 59.6 14 26.9 2 3.8 0 0 

Outer Suburbs 11 9.7 68 60.2 31 27.4 2 1.8 1 .9 

I know my neighbours well 

Inner Suburbs 6 9.0 29 43.3 20 29.9 10 14.9 2 3.0 

1.860 .395 Middle Suburbs 2 3.8 22 42.3 23 44.2 3 5.8 2 3.8 

Outer Suburbs 8 7.1 39 34.5 42 37.2 19 16.8 5 4.4 

I often see children walking 
in my neighbourhood 

Inner Suburbs 11 16.4 32 47.8 11 16.4 12 17.9 1 1.5 

2.248 .325 Middle Suburbs 6 11.5 23 44.2 12 23.1 11 21.2 0 0 

Outer Suburbs 18 15.9 60 53.1 19 16.8 12 10.6 4 3.5 

My child/ children often play 
with other children in the 

street 

Inner Suburbs 8 11.9 13 19.4 6 9.0 30 44.8 10 14.9 

11.462* .003 Middle Suburbs 4 7.7 9 17.3 8 15.4 20 38.5 11 21.2 

Outer Suburbs 19 16.8 35 31.0 13 11.5 38 33.6 8 7.1 

Most of the time people try 
to be helpful 

Inner Suburbs 6 9.0 51 76.1 7 10.4 3 4.5 0 0 

2.274 .321 Middle Suburbs 3 5.8 39 75.0 8 15.4 2 3.8 0 0 

Outer Suburbs 9 8.0 75 66.4 21 18.6 6 5.3 2 1.8 

People in this 
neighbourhood can be 

trusted 

Inner Suburbs 4 6.0 41 61.2 20 29.9 1 1.5 1 1.5 

7.879* .019 Middle Suburbs 0 0 27 51.9 22 42.3 2 3.8 1 1.9 

Outer Suburbs 4 3.5 49 43.4 50 44.2 0 0 0 0 

People around here are 
willing to help their 

neighbours 

Inner Suburbs 7 10.4 40 59.7 17 25.4 2 3.0 1 1.5 

5.246 .073 Middle Suburbs 0 0 32 61.5 17 32.7 1 1.9 2 3.8 

Outer Suburbs 4 3.5 59 52.2 43 38.1 6 5.3 1 .9 

Assaults by strangers is a 
concern in my 

neighbourhood 

Inner Suburbs 4 6.0 7 10.4 13 19.4 33 49.3 10 14.9 

8.061* .018 Middle Suburbs 3 5.8 5 9.6 12 23.1 26 50.0 6 11.5 

Outer Suburbs 8 7.1 20 17.7 39 34.5 34 30.1 12 10.6 

Our neighbourhood is a nice 
place to walk around 

Inner Suburbs 12 17.9 48 71.6 4 6.0 3 4.5 0 0 

3.228 .199 Middle Suburbs 6 11.5 37 71.2 7 13.5 1 1.9 1 1.9 

Outer Suburbs 24 21.2 77 68.1 9 8.0 3 2.7 0 0 

I am actively involved in 
neighbourhood – based 

organizations 

Inner Suburbs 3 4.5 19 28.4 23 34.3 18 26.9 4 6.0 

10.6448 .005 Middle Suburbs 5 9.8 8 15.7 16 31.4 18 35.3 4 7.8 

Outer Suburbs 7 6.3 10 8.9 31 27.7 51 45.5 13 11.6 

This is a close-knit 
neighbourhood 

Inner Suburbs 4 6.1 22 33.3 25 37.9 14 21.2 1 1.5 

2.384* .304 Middle Suburbs 0 0 13 25.0 29 55.8 8 15.4 2 3.8 

Outer Suburbs 4 3.5 22 19.5 63 55.8 20 17.7 4 3.5 

People in this 
neighbourhood generally 
don’t get along with each 

other 

Inner Suburbs 2 3.0 3 4.5 15 22.4 40 59.7 7 10.4 

5.723 .057 Middle Suburbs 0 0 1 1.9 10 19.2 34 65.4 7 13.5 

Outer Suburbs 3 2.7 5 4.4 39 34.5 54 47.8 12 10.6 

Road traffic safety is a 
concern in my 

neighbourhood 

Inner Suburbs 7 10.6 34 51.5 13 19.7 11 16.7 1 1.5 

.300 .861 Middle Suburbs 6 11.5 24 46.2 9 17.3 11 21.2 2 3.8 

Outer Suburbs 18 15.9 45 39.8 25 22.1 22 19.5 3 2.7 

We have several friends in 
the neighbourhood 

Inner Suburbs 14 20.9 37 55.2 4 6.0 11 16.4 1 1.5 

5.234 .073 Middle Suburbs 3 5.8 34 65.4 9 17.3 6 11.5 0 0 

Outer Suburbs 15 13.3 50 44.2 27 23.9 15 13.3 6 5.3 

The neighbourhood is a good 
place to live 

Inner Suburbs 23 34.3 38 56.7 5 7.5 0 0 1 1.5 

2.857 .240 Middle Suburbs 11 21.2 37 71.2 3 5.8 1 1.9 0 0 

Outer Suburbs 25 22.1 76 67.3 10 8.8 2 1.8 0 0 
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So while parents in both intervention and non-intervention schools reported similar attitudes and 

concerns regarding the built and social environment, contrary to what we may have expected. But 

there were noticeable differences among parents across the different suburb types. However, only 

few of the differences observed were statistically significant. These results suggest that the 

interventions aimed at increasing CIM should differ in detail, being targeted more appropriately for 

each type of neighbourhood. As will be shown in the next chapter, there is a significant role that the 

built and social environments play in helping influence parents in their decision-making around CIM.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Statistically significant at the 95% confidence level 
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6. Focus Groups and Interviews’ Analysis 

6.1. Introduction 

In the previous chapters, thesis’ methodology, and theoretical framework were explained and 

accordingly, the parental surveys’ analysis was carried out. Parental focus groups and interviews 

were the other methods that used in accordance to support the parental surveys’ results to 

empower more holistic responses to the research’s questions. In this chapter the analysis of focus 

groups’ and interviews’ is presented. 

As mentioned in Chapter two, this study based on a theoretical framework, comprised a 

combination of two different behaviour change theories; the trans-theoretical model of behaviour 

change (TTM) and the theory of planned behaviour (TPB). This theoretical framework is used in the 

research as an instrument to direct the process in a systematic structure toward finding responses to 

the research questions. In accordance to the chosen theoretical framework, different methods were 

used for data collection (see Chapter Three). Parental focus groups and interviews were conducted 

using the theoretical framework. Questions were designed in a way to direct discussions and 

facilitate analysis. The focus groups and interviews were conducted with parents in Brisbane and 

Ipswich schools.  



165 
 

The present chapter starts with a short review about the method were used to analysis focus groups 

and interviews. Second, the data collection process is explained. Fowling, the normative thematic 

analysis, which was used for the whole data set is presented. The next step of the focus groups and 

interviews ‘analysis, were thematic analysis methods relating to each of the TTM and TPB theory 

separately.  The final focus groups and interviews analysis’ results were presented as mixed thematic 

analysis results. 

6.2. Thematic analysis methods 

Onwuegbuzie, Leech and Collins (2012) conceptualized 16 qualitative data analysis techniques that 

can be used to analyse text, including constant comparison analysis, keywords-in-context, taxonomic 

analysis, componential analysis, theme analysis, narrative analysis and qualitative comparative 

analysis. These analytical techniques represent the earliest qualitative data analysis techniques.  

Thematic analysis is based on development and assignment of themes and categories, and which 

seeks patterns and contrasts. It was selected as the most suitable method to identify how the 

dialogue from the focus groups and interviews conducted with the concepts drown from the TPB 

and TTM theory. This process includes data reduction and interpretation of meaning. Furthermore, 

computer software can be used, as well as personal coding (Green et al. 2007). In addition, in this 

study, all of the analyses are explained in a step-by-step manner, both manually and via computer-

assisted qualitative data analysis software such as Atlas and NVivo (Onwuegbuzie et al. 2012). 

 According to the different theories used in this research, at the focus group and interview analysis 

stage, a normative thematic method was used to capture codes. In the following stages, the codes 

emerged from normative thematic analysis, re-categorised relating to each theory. This method 

enabled the linking of the analysis results to the research questions. 

 Normative Thematic Analysis 6.1.1.

Thematic analysis is a method used to identify and analyse data and report the results, considering 

the various themes identified within the data Thematic analysis is widely applied in varying areas of 

research, however its procedure has not been clearly delineated (Braun and Clarke 2006). This 

research contains different types of qualitative data, gathered from focus groups, interviews, and 

from both notes and transcripts. The nature of this research and the different types of available data 

require a systematic thematic analysis process. 

This required a systematic process of sorting and classifying the collected data to search for 

relationships among fields, along with a search for possible links between these relationships and 

the comprehensive context (Onwuegbuzie et al. 2012). The process that is used in this research 
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demonstrates four key steps: immersion in the data, coding, creating categories, and the 

identification of themes. These steps are not carried out in a linear process. Preliminary data analysis 

inevitably begins with, and occurs alongside the discussions (interviews and focus groups) that 

generate the data. Thematic analysis is time-consuming, requiring constant movement between 

steps and going backward and forward through the procedures. This method also includes constant 

assessment of the relevance of the theoretical concepts that are being used in the study as the data 

analysis proceeds (Green et al. 2007). Moreover, according to the theoretical framework of this 

thesis, this process had to be carried out once according to each theory (TTM and TPB) as will be 

explained later in this chapter. Previously, a theoretical framework was designed in such a way that 

the research questions and focus groups and interviews’ scripts would be linked to suitable 

behavioural theories of TTM and TPB.  

In order to elicit the attitudes and perceptions of participants to the study in greater detail, the 

scripts were developed and then a set of focus group discussions was conducted. For the purpose of 

this research, the focus group discussions were held with parents to gain information about their 

points of view and experiences of their child’s CIM and AT, and about interventions for travel 

behavioural change. According to the theoretical framework of this thesis, the questions were 

designed in such a way as to obtain the information required for analysis in order to answer the 

research questions (Appendix 03).  

In order to conduct these meetings, parents and guardians who had indicated their interest to 

attend n focus groups and interviews in the earlier parents’ surveys from the Brisbane iMATCH sites 

in Brisbane and Ipswich City. All parents received an email, text message, or phone call (depending 

on available contact information), which contained an invitation for them to become involved in a 

focus group or interview. I suggest three different date and time and asked them to choose the most 

suitable on according to their schedule (Appendix 03). 

From the 46 parents and guardians contacted, 12 parents accepted the invitation. At two of the 

three sites, it was possible to conduct focus group, while for the Ipswich site, it was impossible to 

gather more than two participants at a specific date and time. Therefore, I had to replace the focus 

groups with individual interviews. Parents who were interested in being involved in the research 

provided with briefing, ethics information, the conversation theme. Table 6-1 shows detailed 

information about the participant parents who were contacted and who participated in each site. 
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Table 6-1:  Conducting Focus Groups and Interviews  

 Parents contacted 
Parents who 

initially responded 

Parents who 
accepted 

invitations to 
attend 

Parents who 
attended a focus 

group or interview 

Brisbane - middle 
(Focus group) 

13 10 3 3 

Brisbane – outer 
(Focus group) 

19 12 5 3 

Ipswich-MPE  
(Individual interviews) 

14 8 4 3 

Total 46 30 12 9 

Thus, this part of the research includes data from two focus groups and three individual interviews 

with parents. At each meeting, parents were given an introduction about the iMATCH project and 

the process of discussion. They were asked to sign a consent form and asked if the discussion could 

be recorded, according to the project’s ethical requirements. They then filled out a short 

questionnaire in order to capture their attitudes and beliefs before they heard other opinions 

(Appendix 03). Table 6-2 shows detailed information about the participant parents’ attitudes to CIM 

in comparison with what they mentioned in the questionnaire. During the meetings, topics were 

presented to the participants according to the scripts (Appendix 03). The questions were designed in 

such a way that attendees’ responses could be evaluated and analysed in accordance with the 

chosen theories (Appendix 03).  

There is a noticeable difference amongst parents’ responses about offering the independent 

mobility licence to their child/children in the parental surveys and focus groups and interviews. 

According to parents’ statements at the focus groups, from all participants, three parents mentioned 

their grant their children by CIM license, but in parental surveys, they acknowledged that their 

children had not license for independent mobility. This difference can be explained as the result of 

the gap between time that parents filled the surveys and conduction of the focus groups and 

interviews, which was about seven month. However, this difference can also be explained as a direct 

effect of face-to-face discussions.  

With regard to minimising the influence of other parents’ attitudes about their CIM license, I asked 

the participant parents to fill a brief survey (See Appendix  03) at the beginning of the meetings to 

obtain their natural opinion. The participants were asked to answer the questions after I presented a 

short introduction about the project (See Appendix S03).  Only one parent revealed different 

responses in the short survey at the beginning of the focus group. She mentioned that she did not 

grant her child CIM license but she revealed otherwise during the meeting. 
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Comparing the parents’ responses with children’s responses revealed that their report were same in 

having the license for CIM. Only one difference acknowledged between what parents reported at 

the meeting and the child’s report, which was related to the child from Brisbane Middle suburb. The 

child reported that he was granted by CIM license, while his parent reported otherwise. This 

difference can be related to different assumption of CIM for parent and child. It is probable that the 

child assumed CIM license as a license to travel alone or with friends just for specific occasions. 

According to the theoretical model, actual behaviour should be assumed regarding what children 

report. Table 6-2 show the information about parents that participated in the focus groups or 

interviews and related information from children surveys. 
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Table 6-2: Demographic information about focus groups and interviews 

                                                           
1
 Students B-Middle-02*is the sibling of B-Middle-02  

Site Student ID 
Child’s 

Gender 

Child’s Age 

Year/Month 

Parent’s 

gender 

CIM Licence to 

school/ 

parents 

survey 

CIM Licence from 

school/ 

parents’ 

survey 

CIM Licence 

to/from school 

/focus groups 

CIM Licence/ 

student survey 
Siblings 

Brisbane 

Outer 

suburb 

B-Outer-01 Female 11/2 Female Yes Yes Yes Yes 3 boys, 1 girl 

B-Outer-02 Male 10/9 Female _ _ Yes _ 4 boys 

B-Outer-03 Male 11/5 Female _ _ Yes _ 1 boy, 1 girl 

Brisbane 

Middle 

suburb 

B-Middle-01 Male 11/3 Female No No No Yes 2 boys 

B-Middle-02
1
 Male 11/1 Female No No Yes _ 5 boys 

B-Middle-02 Male 12/7 Female No No Yes Yes 5 boys 

B-Middle-03 Female 11/2 Female Yes Yes Yes Yes 1 boy, 1 girl 

Ipswich-

MPE 

Ipswich-01 Female 10/9 Female Yes Yes Yes Yes 2 girls, 1 boy 

Ipswich-02 Male 10/5 Male Yes Yes Yes Yes 2 boys, 1 girl 

Ipswich-03 Male 10/11 Male Yes Yes Yes Yes 3 boys, 1 girl 
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Immersion of Data 

The first step in thematic analysis started while focus groups and interviews had been started. This 

part of the thematic analysis was completed by repeated reading of the transcripts and contextual 

data, and by listening to recordings of the discussions (Appendix Eight). Notes that had been taken 

by the team had to be reviewed as well and the link between notes and transcripts attempt to be 

uncover.  

Process of Coding 

The process of coding in this research, have been done by reviewing of transcripts and coding in 

person and using software (Nvivo) to effectively code the data in order to produce a detailed 

taxonomic set of sorted data, without missing even the smallest piece of information. Several codes 

had been drawn out of the notes and transcripts. These codes were reviewed several times for each 

focus group or interview and then they try to be merged as a set of codes that presented in the 

Appendix 5. 

Creation of categories 

In order to categorise codes, I reviewed all the transcripts and the notes once more to have a clear 

idea about codes, which could be in the same category. Then the codes were reviewed several times 

to find the most suitable links between them, which enabled them to be put in the same category. 

This step was done three times. Firstly, the codes came from each focus group or interviews were 

reviewed and categories relating to each set of codes were distinguished.  At the next step the final 

categories were identified by merging categories came from each set of data as shown in table 6-3. 

Table 6-3 Categories related to thematic analysis 

Advantages of CIM 

Disadvantages of CIM 

Traffic danger 

Strangers 

Safety 

Built Environment 

Child's character 

Social environment 

Other Parents 

School's Responsibility 

Parent's experience and background 

Siblings or friends nearby 

Identification of Themes 

Themes that can be identified according to the codes and categories which they are linked to are 

shown in Appendix Nine. Three main themes emerged from the codes and categories, and these are 
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parents’ “concerns about CIM,” “parents’ attitudes toward CIM” and “key affective issues which 

influence parents’ decisions about CIM.” 

 Thematic Analysis According to TPB 6.1.2.

In order to qualitatively analyse the data according to TPB, attitudes, subjective norms, and PBC are 

used as “themes”, and the codes, which previously emerged from the transcripts, were reviewed. 

With regard to obtain all possible codes related to TPB and find out a reasonable kink with main 

themes and categories identified with regard to TPB. Regarding TPB, three themes were identified in 

this research, which is related to the theory as well as to the research questions. As mentioned 

earlier in Chapter four, the topics for interviews and focus groups were selected in a way to direct 

discussions in order to facilitate data analysis. Therefore, the TPB’s components have been revealed 

as main themes. The emerging codes from normative theme analysis were reviewed again. This time 

attempts were made to find reasonable links between the theory components and the codes.  

Moreover, the transcripts reviewed once more to find out the related codes to attitudes, subjective 

norms, and perceived behaviour control, which ignored in normative theme analysis. 

From the codes, some categories emerged which are the links between codes and themes. This part 

of the analysis helps to gain an in-depth understanding about parents’ attitudes and concerns. 

Table 6-4 shows the connections among the codes, categories and themes relating to TPB. Thematic 

analysis relating to the theory of planned behaviour (TPB) results in a different kind of categorisation 

of codes which emerged from the transcripts and this enabled a more detailed analysis which helped 

to explicate the data from different perspectives.    
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Table 6-4: Thematic analysis relating to TPB 

Focus groups/interviews question Theme Categories Codes 

What are your attitudes towards children 

walking, cycling and generally roaming 

around, without adult supervision? 

Attitude 

toward CIM 

Advantages 

Child’sselfconfidence 

Increasechild’sindependence 

Road skills 

Child’sexperienceofenvironment 

Child’ssocial skills 

Disadvantages 

Traffic risk 

Coming home late 

Influence of other children 

Bullying 

Less control of children by parents 

What is the norm here in Australia, 

regarding how parents with children your 

child’s age either restrict or give their 

children‘license’totravelindependently? 

Subjective 

norm 

Normative beliefs 

Watching other children travel independently  (which is common 
in neighbourhood) 

It is common to see children travel in neighbourhood 

Effectoffriend’sopinions about CIM 

Listeningtootherparents’opinionsbutdecidingaccordingto
family rules 

At what age should children be allowed to 

travel to school without an adult present? 

Why do you say that? 

injunctive norms 

Walking to/from school is more acceptable than to other 
destinations 

Parents knowing neighbours  (meeting with other parents) 

Different rules and values in different families 

Otherparents’decisions, Knowing other parents in and the  
local community 

Parents' experience and background 

Siblings or friends nearby (travel in a group) 

Do you feel comfortable in giving CIM 

license to your child? 

Perceived 

behavioural 

control 

Intention 

 

 

 

 

High school as an acceptable age  for CIM 

Less control of children by parents 

Drop off point can be useful 

Mobile phones and apps 

Parents' past experiences 

Otherparents’decisionsaboutCIM 

Less control of children by parents 

There is no specific norm for CIM 

Listeningtootherparents’opinionsbutdeciding according to 
family rules 
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Attitude toward CIM: the advantages and disadvantages of CIM were reviewed in order to draw out 

parents’ attitudes about CIM, and to ascertain whether one overweighed another, according to 

different parents from indifferent neighbourhoods. All parents mentioned several advantages of 

CIM, such as its effect on children’s social skills and self-confidence. Parents also suggested that CIM 

can help children to gradually become more independent.  

B-Middle-02: “Independent travel is important to develop self-esteem and being independent 

for children.” 

B-Middle-03: “Independent travel is good as children can observe more than when travelling in 

a car, they can see things that cannot be seen while travelling in the car. They can become 

familiar with their neighbourhood by walking. It’s important for their self-confidence.” 

B-Outer-01: “Absolutely it has advantages, I can’t let her walk because it is too far away but next 

year when she starts high school it is a lot further away, but I will sit here and let her walk. They 

can be away from their parents for a little bit. They can walk with their friends.”  

All parents declared that they give CIM license to their children, but allow them to walk to different 

destinations that vary from family to family, and in different neighbourhoods. Some children have 

the freedom to walk to and from school and some are allowed travel without adult supervision for 

just a block. This shows that parents are aware of the advantages of CIM. It can be assumed as over 

weighting CIM advantages as compared to its disadvantages, and may be related to parents’ positive 

attitudes toward children independent mobility.  

B-Outer-02: “Mine generally must have an objective not just roaming, such as going to the fruit 

shop or something like that, and only on occasions when they ask can we do a blocky and they 

are allowed to go round the block and that is never alone it is always with friends. It’s just a 

gradual freedom.” 

What parents mentioned as being disadvantages of CIM are different in different suburbs. These 

disadvantages can be related to the neighbourhood type or to the parents’ background. In regards 

to the disadvantages of CIM and parents’ concerns, each focus group identified the most important 

issues relating to their particular community. Traffic was the most important concern for parents 

whose children attended the Brisbane outer suburb school, which has unsafe crossings and large 

volumes of vehicular traffic. However, for parents from Brisbane middle school, the danger of 

strangers, bullying and having less control over their children, were the main concerns of parents. 
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B-Outer-01: “Other people and kids and bullying. The other thing is you don’t want your kids to 

grow up too soon.” 

Ipswich-03: “Bullying, if something happen and they are not ready for that, they become upset. 

Sometimes they come in late and it makes me worried. When he comes home alone we cannot 

trace him if he is missing.” 

B-Outer-01: “It hasn’t been very friendly around here. There are not enough facilities here for 

kids to walk unsupervised. The fruit shops are the closest thing but we have to cross a busy road 

and these roads are either busy or there is nobody on them.” 

B-Middle-03:”Going to places other than home and school. Places that they are not allowed 

going, such as shops.” 

Almost all parents mentioned that a child’s character is more important than age or gender for them 

to be capable of being independently mobile. As the parents mentioned, within the same family one 

child may be mature enough to distinguish danger and have reliable road sense when young, while 

another child may become ready to be independently mobile in older years. In these situations 

having siblings can be increase the level of child’s independent mobility. Thus, children with different 

skills can travel without an adult supervision as a group of siblings.  

Ipswich-02: "It depends on distance, a child’s character and what sort of area you live in, what 

sort of school they go to; there are lots of variables like that.  So it is a maturity thing too in 

terms of when they face trouble and how they can handle it. My older boy travelled alone at a 

younger age because there was no main road, and the younger one started later as he had to 

cross a main road.” 

B-Outer-02: “It depends on a child’s character. My oldest one is an inside boy and then my 

youngest one is very outgoing and then it’s difficult.” 

B-Middle-01: “My two boys are different – the older boy has better spatial awareness and 

interest, for example in bus numbers, however he hasn’t asked to travel alone; my younger boy 

doesn’t have the same level of awareness,  however he is eager to travel alone.”   

Subjective norm:  Focus groups and interviews help identify subjective norms that framed in two 

different categories; as normative beliefs and injunctive norms. The codes and transcripts were 

reviewed again to find out the related ones to normative beliefs and injunctive norms.  
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Normative beliefs about CIM vary in different neighbourhoods in regard to neighbourhood types and 

the nature of the socio-cultural environment. Parents who lived in the Brisbane outer suburb 

revealed their belief as that it is unsuitable or not normal for a child to travel independently for a 

distance of more than one or two blocks because they live in a low density community with heavy 

traffic flow. However, many made use of drop off zone some distance from the school to allow their 

children measure of independence. 

B-Outer-02: “Mine generally must have an object not just roaming such as going to the fruit 

shop or something like that, and only on occasions when they ask can we do a blocky and 

they are allowed to go round the block and that is never alone it is always with friends. It’s 

just a gradual freedom.” 

B-Outer-01: “They are allowed to walk as a group. The problem is the area is very busy. 

There are 6 schools in the area so around 3,000 kids have to be picked up at the exact same 

time. The road we have to cross has no traffic lights. So my kids just sometime came back 

from school but they have to wait till I help them cross the road.” 

B-Outer-01: “We do have a lot parents who don’t use the drop off zone. They park and walk 

their kids to school. I also see parents that drop their kids off in front of school and make 

sure they are in, even in grade 7. But mine can walk to the drop off zone. My eldest is in 

grade 7 and my youngest is in grade 2 so I drop them in front of the fruit shop or walk them 

to the corner. I have lots of fear myself but I don’t think all parents have.” 

Parents mentioned that they feel more confident when their child travels in a group of children in 

their own age range. But they mentioned several times that this freedom is just for short distances 

or for high school children. Also, the parents emphasised their preference for a small number of 

children in the group, as large groups of children can get into, or cause, more trouble.  Older children 

helping younger children were also a common theme. 

B-Outer-02: “In my neighbourhood there are 6 boys my son’s age so they can walk in a group. It 

is nice. They are in an age group and older ones can be making sure that the younger ones don’t 

do anything too stupid.” 

Parents of children attending the Ipswich-MPE school noted it is common to see children travelling 

independently, often alone or in a group around school time. They mentioned that this make them 

feel better about their own child’s independent travel to and from school. 
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B-Outer-01: “It is very common here to see children.  When you see other parents let their kids 

walk alone you can think that’s okay it can’t be that bad. But you have to look at how mature 

they are compared to your kids.” 

Ipswich-03: “Just during school time (like when they go to school or come back home) but in the 

evening some of them are on the street for a little while. But I like it to be more like: I’ve grown 

up in a community that I always play outside.” 

Ipswich-02: “Yes. Both kids in primary schools and high school. Lot of them usually walk in large 

groups with friends or siblings rather by themselves. They don’t usually travel by themselves. 

There are a large number of kids.” 

Almost all parents informed the researcher that other parent’s decisions about CIM can be an 

important element in making their own decision, but they also mentioned that they make their own 

decision according to their own values and their children’s characters. 

Ipswich-02: “In any parent’s decision it’s always good to hear others in the area. It is one of 

those things that you need to get information from multiple sources. Whether it’s other parents 

or teachers or other kids you have to listen to their experience to make a decision or change a 

rule.” 

B-Outer-02: “Every family is different and this is what works for us. I do review what others do 

and if we are too wide or too tight, their opinion can be on board but not necessarily change 

your mind and what you believe in. In the past I and my husband had more freedom but now 

things changed. We are now more aware of safety. It depends on where you live. I grew up in a 

country area so coming to Brisbane and seeing these people walk to school was a revelation to 

me. On paper it seems we were protected by going by bus but it just depended on geographic 

situation and distance between home and school.” 

Ipswich-03: “Knowing others’ opinions makes me decide easier. Knowing their experiences. If 

something happens to their child I stop and think again and try to do things that save my child 

from that. I’ve been hearing them and till now everything is good I keep giving a license to my 

child.” 

Injunctive norms related to items that can prevent parents from giving CIM licence to their child or 

children. For children without siblings, CIM looks different as parents let their younger children 

travel with their older siblings even in the early school years. 
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Ipswich-03: “With siblings it is ok and also when they find some mates.”  

B-Middle-02: “Agreed that it’s good for siblings to walk together but not if the group is too big 

i.e. too many other friends.” 

In communities where parents know each other, such as older neighbourhoods and neighbourhoods 

which have common activities in the community or school, it is possible for parents to learn about 

other parents’ experiences, making it easier for them to offer the CIM license to their children. As 

the parents in the focus groups mentioned, the more they know other families and parents, the 

better they feel about their own children travelling independently. Hearing other parents’ 

experiences makes them aware of all the possible dangers that their child may face.  A knowledge of 

different hazards facilitates the rules and lessons they have to teach their children to enable them to 

travel with no adult supervision. 

Ipswich-01: “When you see other parents let their kids walk alone you can think that okay it 

can’t be that bad. But you have to look at how mature they are in comparison to your kids.”  

 

Another noticeable item for parents was the destination and purpose of the child’s travel. They 

believe that travel with a specific destination in mind, especially to and from school or going to a 

specific shop for a particular purpose is more acceptable, especially during school term times, as 

there are other children in public spaces. The traffic rules around the area of schools during term 

time are acceptable to parents, and they suggested that they can easily track their children by 

allowing them to use a ‘go card’ while they are using public transport or by contacting school staff 

when they walk or cycle to home. 

B-Middle-03: “It is more acceptable for me to let my child travel to and from school 

independently than to other destinations such as a friend’s house, to play, or for shopping as I 

can control the exact time and way that he/she uses.” 

B-Outer-02: “My children generally must have an objective, not just roaming such as going to 

the fruit shop or something like that. Only on occasions when they ask can we do a blocky and 

they are allowed to go round the block, and that is never alone it is always with friends.” 

Ipswich-02: “There is different approach in parents. I have had conversations with other parents 

and at work and they seem they give more freedom to boys. I suppose there are a few issues 

that can happen to young girls. I try to think about groups I’ve seen travel to school. I always see 
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groups of boys or mixed groups and I don’t see groups of girls, maybe just a few. I don’t think I 

see any young girls travelling by themselves.”  

Perceived behavioural control: This term refers to parents’ perceptions of their ability to give a CIM 

license and can be a critical aspect of the behavioural change processes. Almost all parents 

mentioned the time their child starts at high school as being the age that they “have to” let their 

children travel to and from school independently, even if they are unhappy with the idea.  Most 

parents think that the start of high school age is suitable, and that by then children are mature 

enough to protect themselves on their way to and from school. Some parents mentioned that it can 

be safer to give their children the freedom for CIM gradually, in order for the children to be prepared 

to travel alone to and from high school. 

Parents of younger children indicated different things which prevent or encourage them to give a 

CIM license to their children. They mention that although other parents’ decisions can help them in 

making their decision, almost all parents think it is their own decision and that it that depends on a 

lot of other options. As a result, they decide according to their own family rules and values. 

Ipswich-03: “Knowing others’ opinions makes my decision easier. Knowing their experiences. If 

something happen to their child I stop and think again and try to do things that save my child 

from that. I’ve been hearing them and up till now everything is good. I keep giving license to my 

child.” 

B-Middle-03: “I search and try to see what other parents do, what should I do, search on the 

web to find out what is the better decision and how. Want to know about all risks and rules that 

should make for a child’s independent mobility.” 

B-Middle-01: “Feel better when visit and hear from other parents that give license to their 

child.”  

B-Outer-02: “A lot of people think that I’m too worried. But I’m concern about bullying of other 

children and things like that. But if anything happened I need to be sure I did everything I could. 

I think I have to consider everything in mind.” 

B-Outer-01:  “We do have a lot parents who don’t use the drop off zone. They park and walk 

their kids to school. I also see parents that drop their kids off in front of the school and make 

sure they are in, even in grade 7. But mine can walk to the drop off zone. My eldest in grade 7 

and my youngest is in grade 2 so I drop them in front of the fruit shop or walk them to the 

corner. I have lots of fear myself but I don’t think all parents have.” 
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 Thematic Analysis Relating to the TTM 6.1.3.

The collected data had been reviewed again in a way to re-categorise codes to provide meaningful 

link among codes and the TTM components as the main themes. The most important part of TTM is 

its focus on the stage of change that parents are in. Therefore, the first step for analysis available 

data according the TTM was This model outlines five stages of change: pre-contemplation, 

contemplation, preparation, action and maintenance At this step in the focus groups and interviews’ 

analysis, the stages that parents at each school were in had been drawn out.  

It should be mentioned that parents from different cultural backgrounds, community types and 

environments and school facilities are in different stages. The different stage that parents of children 

are at in one school should be checked to see if there are any differences among parents or if they 

are somehow at the same stage, or close to it, in relation to CIM and AT. The degree of CIM license 

that each child has, from play at the front yard to travel to and from school and other destinations, 

needs to be accurately identified during the analysis. 

Regarding the qualitative analysis of focus groups according to TTM, firstly I have to identify at which 

stage of change parents in each neighbourhood are. The processes of change include some or all of 

the stages noted below (Velicer et al. 1998). 

1. Pre-contemplation (not ready) almost none of the parents that attended focus groups are at this 

stage, especially those parents of children in intervention schools. 

2. Contemplation Respondents parents are aware of the advantages of CIM, and at the same time, 

they are aware of the disadvantages. This awareness of both the costs and benefits can keep them in 

this stage without any change in behaviour for a long time. The important issue here is even if 

parents do not give CIM license to their child can be result of the concerns that prevent them from 

doing so. Nearly all of the parents mentioned the advantages and disadvantages of CIM, but a few of 

them are at this level, as they consider that the advantages outweigh the disadvantages. Only one 

parent in the Brisbane middle suburb noted that they were aware of advantages CIM but she did not 

give CIM license no matter the destination and distance.   

3. Preparation (readiness) Most of the interviewed parents can be assumed as they were at this 

stage. The parents mentioned intervention at school and mentioned other sources of information 

such as public websites, and they determined that they would attend active travel intervention 

programs. They reported that they give limited CIM license to their child/children. 

4. Action Parents in intervention schools were mostly at this stage as they let their children travel at 

least part of the distance to and from school independently. In the Brisbane outer area, while the 

governmental travel smart program was run drop off zones were prepared, most of the parents 
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used that zone. Parents from this school gave a CIM license to their children at least from or to the 

drop up zone. In the Brisbane middle suburb school, parents can be assumed at this stage as well.  

They mentioned there were school facilities and acceptable social environment with some main 

roads and less traffic.  Intervention designing continues in order to encourage both parents and 

children to remain at this stage.  At the Brisbane outer school area (which is one of the intervention 

schools), parents mentioned that as soon as the intervention programme ended, the level of CIM 

dropped. 

5. Maintenance is the stage at which parents give their children a CIM license to travel to and from 

school. It is critical for policy makers to be aware that at this stage, it is common for parents and 

children to slip back into the unhealthy behaviour. The authorities should work on consolidating 

changed behaviour in parents to make the CIM as a normative behaviour. Participant parents from 

one of the intervention schools (in the Brisbane middle suburb) who was the member of school’s 

comity reported that CIM was dropped, after which most parents began to drive their children to 

and from school once more. 

Analysis of focus groups and interview data shows that all participating parents were in the 

preparation or action stage as they offer CIM license for traveling independently at least for a block 

or so. These results show that intervention should be focused on the last three stages of change. 

As mentioned above, for analysis data with employing thematic analysis researcher can move back 

and forth through the procedures. In this study, previous codes, categories and all transcripts were 

reviewed again, this time taking into account TTM issues of behaviour change.  

In this part of the analysis, the transcriptions, notes, and emerged codes were reviewed once more 

with a focus on the three issues of decisional balance, self-efficacy and processes of change. The 

data were reviewed for any potential factors, which were beyond the participant’s control, for 

example, a traffic jam, and these were coded with the corresponding event. Once the codes were 

reviewed according to the TTM, each stage was examined closely for key behaviours and turning 

points that supported any change towards CIM.  

Decisional balance:  Parents are about to seek new information and to advance understanding and 

feedback around the advantages and disadvantages of driving children to and from school. It is 

important to discover the advantages and disadvantages of CIM and AT from the parents’ points of 

view and how they made their decision. This information can compare intervention and non-

intervention schools to see how effective intervention is in addressing the advantages and 

disadvantages of CIM and AT.  
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The codes that seem to be related to parents’ decisional balance are shown in Table 6-5. These 

codes lead the analysis to four categories, which are linked to decisional balance, and these 

categories are CIM advantages, CIM disadvantages, built environment issues and parents’ fears. 

 

Self-efficacy:  At this stage, the main factors, which give confidence to parents about giving a CIM 

license to their children, should be considered. Identified codes that can be linked to self-efficacy 

have been shown in Table 6-5, and these codes lead the analysis to categories that can be used to 

analyse and reach the most satisfactory result. The categories, which emerged from the codes 

relating to self-efficacy, are CIM tempting situations, self-image, social situations and CIM 

discouraging issues for parents (see Table 6-5). 

Processes of change:  Strategies that can help parents make and maintain change should be 

rechecked with the data, which came from the parental surveys, and then rechecked in the focus 

group meetings. 

Support from the schools, support from the government and the information that children must 

learn, are categories that emerged from the review of the codes in relation to the trans-theoretical 

model (TTM) and the processes of change (see Table 6-5). 
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Table 6-5: Thematic analysis according to TTM 

Focus group question Theme Category Codes 

What conditions make a neighbourhood 

safe and secure for children? 
Decisional balance 

advantages 

Child’sselfconfidence 

Increasechild’sindependence 

Road skills 

Child’sexperienceofenvironment 

Child’ssocialskills 

CIM disadvantages 

Traffic risk 

Coming home late 

Influence of other children 

Less control of children by parents 

Built environment issues 

Blind corners 

Unsuitable footpath 

Unsafe crossings 

Parents’fear 

 

Traffic 

Bullying 

Strangers 

Less control on children 

Do you feel comfortable in giving a CIM 

license to your child? 
Self-efficacy CIM  tempting situations 

Child’ssocialskills 

Importanceofdevelopingchild’sself-confidence 

 Child’sindependence 

Child’ssenseofresponsibility 

Learning independence skills 

School's facilities such as drop zone and being a pupil at the 

school 

Observing their environment more while walking  

Travelling in small group of children 
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Focus group question Theme Category Codes 

Shops and people around 

School'sresponsibilityandavailableschool’sfacilities 

Siblings or friends nearby 

Getting fresh air and outdoor environment  while walking 

to/from school  

Pedestrian friendly area 

Lollipop lady 

Self-image 

Abilitytotrackchild’stravelby“gocard” 

Parents’badexperienceinchildhood 

Parents’background 

Effect offriendsandfamilymembers’opinionsaboutCIM 

Social situation 

Public meeting for parents 

Parents knowledge of neighbours 

Shops and people around 

Watching other children travel independently   

Different rules for each child in order of age differences 

Otherparents’decision 

Knowing other parents in neighbourhood and local community 

People around (shops and parks etc.) 

CIM discouraging items for 

parents 

Distance to school 

Influence of other children 

Different rules and values in different families 

Traffic risk 

Vicinity of main roads  

Bullying 

Busy roads 

Low density residential area  
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Focus group question Theme Category Codes 

What are the activities that school or 

government can do in order to assure you 

aboutyourchild’ssafetywhen travelling 

without an accompanying adult? (Road 

safety,bicycleskillsetc….) 

Processes of change 

School support 

 

Regular meetings with parents in the same area 

Responsible staff  

Supervision of front gate after school 

Drop off zone 

Support of government 

DanielMorcombe’sApp 

Local community 

(neighbourhood watches) 

Manage public meetings for parents, eg  in church halls 

Sufficient public transport 

Suitable and enough traffic lights 

Flexibility of programs in different schools with after school 

clubs 

Public web sites with information about risks and rules for CIM 

Pedestrian friendly pathways 

Local shops and facilities that keep people visible in the 

neighbourhood 

Information that children have 

to learn  

 

 

Estimating car speed 

How to cross roads 

How  and who to ask for help in times of trouble 

Respect  family rules and values that can be different from  

otherchildren’s 
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Results Relating to TTM 

Since the group discussions focused on a given topic, there were a number of common issues that 

were identified by all of the groups. Sometimes there was agreement among different focus groups, 

while in some groups there were conflicts that needed to be reconciled. Preliminary analysis reports 

on respondents were generally in agreement that they were aware of the benefits which CIM brings, 

and they were comfortable in giving a CIM license to their children to travel to and or from school, 

but in specific situations. In the following section, each theme is reviewed with its identified 

categories and codes. 

Decisional balance: CIM advantages and disadvantages, issues related to the built environment and 

parents’ fears are categories that emerged from codes linked to parents’ decisional balance.  

Of the advantages that CIM brings which can encourage parents to give a license to their children, 

the most mentioned items were the skills and experience that the child can gain while travelling 

actively and independently.  These include social skills, the ability to be more independent and to 

experience the built environment. 

B-Middle-03: “Independent travel is good as children can observe more than when travelling in 

car. They can see things that cannot be seen while travelling by car. They can become familiar 

with their neighbourhood by walking. It can increase their self-confidence.” 

Ipswich-02: “It is good for them. They can learn some skills. Extra independence a little bit more, 

I think being road smart is an important ability. They can only learn a little from their parents, 

and it is important for them to experience themselves. Also, as sometimes his younger brother 

is with him, he can learn leadership.” 

As for the disadvantages of CIM and parents’ concerns, each focus group identified different issues 

as being the most important issues which related specifically to their community. Traffic was the 

most important concern for parents in the Brisbane middle suburb area, and this suburb has unsafe 

crossings and a great deal of vehicular traffic. In another neighbourhood, stranger danger, bullying 

and having less control over their children were the main concerns of parents. 

B-Outer-01: “Other people and kids and bullying. The other thing is you don’t want your kids 

to grow up too soon.” 
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Ipswich-03: “Bullying, if something happens and they are not ready for that, they become 

upset. Sometimes they come home late, and it makes me worried. When he comes home 

alone, we cannot trace him if he is missing.” 

B-Middle-03: “Going to places other than home and school. Places that they are not allowed 

to go, shops and…” 

Another issue that can affect parents’ decisional balance is the built environment and how 

pedestrian-friendly, especially child-friendly, the environment is. Safe crossings, suitable sidewalks 

and visibility in all directions at intersections are key concerns. In neighbourhoods with more traffic, 

such as around the Brisbane middle suburban school, parents rarely mentioned other things. 

B-Outer-01: “The problem is the area is very busy. There are six schools in the area so 

around 3,000 kids have to be picked up at the exact same time. The road we have to cross 

has no traffic lights. So my kids just sometimes came back from school but they have to wait 

till I help them cross the road.” 

Traffic, bullying and strange people are the most mentioned fears of parents. Parents in 

neighbourhoods with fewer traffic problems indicated that in areas with more people around, such 

as roads with shops and restaurants, they feel more relieved if their child travels by himself or 

herself. 

B-Middle-03: “I prefer if my daughter walked a different route where there are more people 

around, even though there was more traffic, and it was sunnier.” 

B-Outer-01: “It hasn’t been very friendly around here. There are not enough facilities here 

for kids to walk unsupervised. The fruit shops are the closest thing, but we have to cross a 

busy road and these roads are either busy or there is   nobody on them.” 

Self-efficacy: This theme identified codes which linked to parents’ self-efficacy, and brought up 

categories such as CIM tempting situations, self-image, social situations, and CIM discouraging issues 

for parents.  

Within the theme of self-efficacy are various points that can tempt parents to give a CIM license to 

their children. Most of these issues related to the skills and abilities that a child can gain by being 

independently mobile, such as getting fresh air and being outdoors while  walking to and from 

school, a child’s responsibility, social skills, and gradually learning how to become independent.  
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B-Outer-02: “One other thing that I like about walking to/from school is that they get fresh 

air and clear their minds.” 

The school's responsibility and available facilities, such as supervision of the front gate after school, 

and a person of authority being in the school’s office 20 minutes after school finishes, can be helpful 

for parents to feel more comfortable regarding CIM.  

B-Middle-02: “The school has a good system where teachers supervise the front gate to “see 

that kids only go home with people they know” and they stay till all the children have left. 

Also, there’s someone in the office for 20 minutes (after school) so parents can call the 

school to see if their child has left the school grounds.”   

There are several issues that can shape parents’ self-image and their confidence to give a CIM 

license to their children. The most important element is where and how the parents spent their own 

childhood. Parents’ childhood experiences have a direct impression on their decisions about CIM. 

Parents who have grown up in quiet, low-density neighbourhoods have a different attitude to 

parents who have spent their childhood in a crowded neighbourhood. For instance, within the same 

suburb (Brisbane Middle) one parent who has grown up in a high density city defined their region as 

being calm, with little traffic. While another parent who had lived in an outer city suburb thought 

that traffic and the number of cars on the streets was an important problem from a CIM point of 

view.  

Ipswich-03: “Traffic speed is not high. Proper footpaths and proper crossings for pedestrians 

make this neighbourhood somehow safe for CIM.”  

Bris-A00: “People are driving and don’t pay attention at all. They don’t look around even when 

there are shiny signs.” 

Parents’ bad experiences, such as bulling, past experiences with strangers, or car crashes, can make 

it hard for them to let their children go out without adult supervision. 

B-Middle-03: “I had a bad experience on public transport that occurred when I was young, and 

someone tried to touch me, so this makes me concerned for my daughter.” 

Several respondents indicated that, “it was easier for them if their kids travel with their siblings or in 

small groups of friends in the neighbourhood”. Parents brought up the idea that the group size is 

also important. They indicated that a large group of children can be dangerous as they may lose their 

attention to any danger, but a group of 4 to 6 children can be more reliable and hold less risk. 
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B-Outer-01: “You feel safe when your kid is with the whole group of people. As long as there is a 

group you feel safe, and there is no need for adult supervision. No one even tries to bother your 

child because there is a group of people.”  

B-Middle-02: “It is good for children to travel with friends but not in a large group of children, 

which is very dangerous.”  

B-Middle-03: “I agree that large numbers of children result in peer pressure.  It’s good for 

children to be in small groups, but not large groups and not with older children.” 

B-Outer-02: “In my neighbourhood there are six boys in my son’s age so they can walk in a 

group. It is nice. They are in a different age group, and older ones can make sure that the 

younger ones don’t do anything too stupid.” 

Ipswich-02: “I try to think about groups I’ve seen travel to school. I always see groups of boys or 

mixed groups, and I don’t see groups of girls, maybe just a few. I don’t think I see any young girls 

travelling by themselves. “ 

In addition to the disadvantages of CIM, there are several other issues that discourage parents, 

among which are the distance to the school and the availability of public transport facilities. 

Moreover, as each family has its own rules and values, the influence of other children is one of the 

main concerns that parents have about CIM, while traffic is the most important issue which affects 

their decision.  

B-Outer-02: “Different values of different families and especially for girls such as the way 

they dress outside, for example, there is a girl who is 15 and wears inappropriate clothes for 

my daughter who is 13. 

Processes of change: According to the information which parents have disclosed during the 

conversations, the process of change for CIM is linked to school support, governmental support, and 

the information that children have to learn.  

There are several issues which parents mentioned involving the support of the school. This support 

gives them confidence in giving CIM to their children. The availability of after school staff to let 

parents know when and how their child left school and having school staff at the pickup zone also 

eases parents’ concerns. The staffs of the school play an important role in encouraging children and 

parents to undertake CIM. In the intervention schools, parents have more confidence in the school 

staff, and consequently have a better connection to the school, as it offers facilities to facilitate CIM. 
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B-Middle-03: “Knowing that school staff is there till all of the children leave the school is 

reassuring.” 

B-Outer-01: “We do have a drop off zone where staff stop by, at least three staff members a 

day, and it always include a member of administration and maybe even a teacher, they stop 

until the last child goes or until 3:30. So you can feel your kids are safe. I actually pick them 

up at the drop off zone. And I did know that it is something that can be done because of the 

massive parking problem. It is seven years since we asked for parking from city council. In 

the drop off zone, children are safe and under cover.” 

Ipswich-03: “Meeting with parents and knowing about their experience, becoming familiar 

with other parents, exchanging number, in case. We can know them and trust them. I know 

that they will call me if something happens, I need to know parents of kids walk with my kid, 

I am there for you and you are here for me.” 

B-Middle-03: “School’s facilities. There are restricted rules for teachers to finish exactly on 

time, and there is someone in the school’s office after school that parents can call and ask 

whether their child left school on time or not.”  

Ipswich-02: “Different school times (primary and high school) makes it difficult as the 

younger one has to stay in school or at a friend’s place.” 

The support of government can be a key issue for encouraging parents to feel they can let their 

children go to and from school independently. There are several issues that participants mentioned 

which are good suggestions for any intervention, with the aim of encouraging CIM. During the 

discussions, parents stressed the strong role which government should take in order to facilitate CIM 

and AT, especially in neighbourhoods with more traffic problems (at the Brisbane middle school site 

in particular).  

B-Outer-01: “There is a crossing but it is not properly marked. This is actually like a bike 

passing and not pedestrian crossing, and the city council admitted that it is dangerous and 

they actually told me in a letter that children shouldn’t cross this road unsupervised because 

they know how dangerous it is but they’re not going to fix it.”  

B-Middle-01: “Better public transport is the most important item for me that can help me to 

decide about CIM for my kids according to the distance between our home and the school. If 
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there was better public transport with stations near home and school, I would let my child 

travel alone.” 

B-Outer-01: “It hasn’t been very friendly around here, for example, the footpaths on this 

side of the road near the golf course have only come in the last four years after we wrote to 

the council to get that in. And also the pedestrian pathway that is down near the fruit 

market. I can say that kids actually live in a main road in the area and they have to cross the 

road and this was an issue for parenting. The other main road and how busy it is, particularly 

at the same time that children need to walk to and from school was a big deterrent.”  

B-Middle-01: “I would like to have more footpaths, better visibility at intersections.  Corners 

and places that are blind corners from which oncoming traffic cannot be seen.”  

B-Middle-03: “Things I would like to change in the neighbourhood - fewer hills, less 

pollution, move school away from the main road.”  

L B-Outer-02: “Coming to school here is very tricky by bus, so they all are being driven in.” 

There is a broad range of responsibilities and functions that parents think should be better served by 

government and by school, from creating a proper child-friendly environment to being given 

relevant information and support they require. These responsibilities and functions could be served 

through public web sites and local community meetings. 

B-Middle-03: “Meeting and discussions like this to meet other parents and be aware of their 

opinion and rules they make and their experiences. Also, something like ‘Safety houses’ that 

we have had before is really reassuring.”  

Ipswich-01: “Make some sort of walking buses which make kids walk in a group. You feel 

safe when your kid is with the whole group of people. As long as there is a group you feel 

safe there is no need for adult supervision. No one even tries to bother your child because 

there is a group of people.” 

B-Middle-01: “I have other ideas, for example they could have a drop off point then walk 

together.  I also feel that these focus groups or similar meetings are good for discussing 

ideas.” 

Ipswich-03: “Knowing other’s opinion makes my decision easier. Knowing their experiences. 

If something happens to their child, I stop and think again and try to do things that save my 
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child from that. I’ve been hearing them and up till now everything is good, and will I keep 

giving license to my child.” 

Ipswich-02: “Different school time (primary and high school) makes it difficult as my younger 

one has to stay in school or at a friend’s place until the older one can pick him up. This is a 

problem for me.” 

B-Outer-01: “There has been a music program which is a big one and is held on Wednesdays 

and so with a big music instrument it is impossible somehow for kids to walk home. So there 

should be a possibility of changing days because every school has a different program.”  

B-Middle-02: “A nearby high school has a buddy program for public transport. Year 8 

students are matched with a year 12 student who travels a similar route and helps them 

navigate connecting buses, topping up go-cards etc.  I felt this took the pressure off parents 

and was reassuring for both parents and students.”  

Parents mentioned there are some important skills and information that children should learn to be 

able to travel independently. Some of these skills have to be taught by parents at home. Although 

parents think children need to hear them at school as well, such as how to react in different 

threatening situations, how to act on the street to be safe from any kind of accidents, how different 

families can have different roles, and values and they have to respect their own. 

B-Middle-03: “Once my child walked home with other friends and was 20 minutes late. They 

stopped at shops to buy lollies with pocket money. And I think it was bad influence of being 

with friends with a different degree of freedom as usually her daughter isn’t allowed lollies.”  

B-Outer-01: “Children have no clear consideration about estimating car speed, they think 

they can cross the road before the car but they can’t.” 

B-Outer-03: “My children are aware they cannot talk with any strangers. I try to keep it in 

their mind when they are young. And also it is the culture that if more students walk to the 

fruit market them feel comfortable.” 
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6.3. Aggregated Analysis Results  

All data was analysed in relation to the thesis theoretical model. This kind of analysis results in 

different outcomes, which lead the researcher to find suitable answers to the research’s questions. 

At this part of study the aggregated results of focus groups and interviews analysis is presented. At 

all times during the analysis, I kept the research questions in mind, therefore the results are in two 

different sections, which are linked to the research questions and the theoretical model. All data was 

analysed in relation to the thesis theoretical model. This kind of analysis results in different 

outcomes that lead the researcher to find suitable answers to the thesis questions. At all times 

during the analysis, I kept the research questions in mind.  

In this chapter, the thematic analysis method was used for analysis the data. The data were analysed 

with respect to theories separately. At the conclusion of the focus groups and interviews analysis, an 

attempt made to integrate the results with respect to research questions. As mentioned earlier (See 

Chapter Four) the topics and questions for focus groups and interviews were design with respect to 

release the best possible response to the research questions.  A theoretical model was used as a 

structure to lead the study. The theories components were used to develop the focus groups and 

interviews’ topics and assumed as main themes for thematic analysis. At this step of analysis results 

had been integrated according to theoretical model and at the same time had been compared with 

the results from parental surveys analysis.  

According to thesis’ theoretical model, results related to attitudes, decisional balance had to be 

integrated in order to uncover the parental attitudes and perceptions, and how these data can be 

used to improve the implementation of the interventions.  Codes revealed from normative thematic 

analysis were categorised by using theories components.  

Ajzen (1985) defined attitude toward behaviour as “the degree to which performance of the 

behaviour is positively or negatively valued.“ However, Lenio (2006) considered decisional balance 

as the individual’s consciousness of the advantages of the aimed behaviour. Therefore, these two 

theories components can be assumed as variables that are linked together. As mentioned in Chapter 

Three, considering these two variables can give a more holistic view about parents’ attitudes and 

how they evaluate the benefits of CIM. However, in communities where parents had critical 

concerns such as traffic danger, parents had some lower levels of positive attitudes towards CIM. 

The analysis of transcipts revealed the extent of parents’ favourable or unfavourable attitudes 

regarding CIM differ in different neighbourhoods. The advantages and disadvantages revealed by 

participant parents with different extend of value. The main parents’ concerns can be categories as 
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traffic danger, bullying, strange people, and decreasing their control on theهr child/children. These 

concerns had different value and priority for parents in different neighbourhoods. In some 

comunities the advantages outweigh the disadvantages and children are granted with higher levels 

of independency. While, in another neghbourhood traffic plays a crucial role in parents’ evaluation 

of CIM. Moreover, they noted several advantages for CIM.  

However, parents mentioned several advantages for CIM and believe that their child can gather 

important skills by traveling actively and independently. Some advantages were similar in 

interviewed parents such as social skills, sense of place, and self-confidence. Analysing parents’ 

surveys also showed that participant parents were aware of the advantages of CIM. Most of 

particiant parents revealed that the development of skills related to their child’s independent 

mobility has a high level of importance. Moreover, some participant parents indicated that their 

child could get fresh air while traveling to/from school. One of the parents mentioned that this could 

prepare their child’s mind for a productive day.  Being aware of CIM advantages can be translated as 

some level of positive attitudes toward CIM. 

There were some issues that help or prevent them to let their child go, which were common in all 

sites. In communities with safe built environment parents’ concern were mostly related to social 

environment. In Brisbane outer suburb, parents mentioned traffic as their main concern, while in 

another site participants worried about the social environment and noted more people in the street 

and shops can help them feel more confident regarding provision of CIM licenses to their child.  In 

communities with shops and people around, they have more confidence in comparison with 

communities that have noticeable traffic problems and low densities , with less people in the street.  

Analysis of the parental surveys found that the highest level of CIM (88.2%) was at the Melbourne 

middle school, which is an intervention school. This school is located in a mid-density residential 

area with few mains roads and crossings and is in an older, well-established neighbourhood. 

Meanwhile, the lowest level of CIM reported relates the Brisbane outer schools (49.3%), which both 

had significant policy interventions and a new neighbourhood with less social connections.  

Therefore, parental focus groups and interviews proved results from parental surveys and revealed 

more specific concerns parents. Higher levels of CIM were reported by parents’ from communities 

with more social interactions along with less main roads or safe crossings. The results of parental 

surveys were tested and established that neighbourhood types have an important role on parents 

evaluation of the advantages of CIM. 
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According to analysis results, it can be assumed that the primary concerns of focus group 

participants were about the built environment. For instance, traffic danger was the most important 

concern of parents 

According to parents’ opinion in focus groups and interviews, in communities where children who 

travel independently can be seen in numbers in public, granting CIM license is easier. Analysing 

parental surveys also revealed that in neighbourhoods that “It is common to see children travel in 

the neighbourhood” parents have more confident provideing CIM. Social relation was mentioned 

several times in the focus groups. Participant parents indicated that knowing other parents in the 

neighbourhood and in the local community have a noticeable effect on their feeling towards their 

child’s independents travel.  Furthermore, in parents’ surveys a significant proportion of the 

respondents disagreed or strongly disagreed with the statement; “It’s irresponsible for parents to 

allow their children to walk or cycle in our neighbourhood without an adult.” 

Moreover, parents noted several times in meetings that hearing other parents’ experiences helped 

them to decide about their own evaluation of CIM. Another essential issue regarding CIM revealed 

by parents was children accompanying by other children that parents know the family. Knowing 

other parents in the neighbourhood can influence some children to travel independently to/from 

schools. Small groups of children in which parents know each other were revealed as an important 

facilitator for parents to let their child go. Cultural and family rules differences were amongst the 

most mentioned items in terms of CIM. Participants mentioned their worries about the effect on 

their child/children from different cultural and family rules on their own child. For example, one of 

the parents mentioned that she forbid stopping in the lollypop shop. However, she did as her friend 

had the permission to do so. Thus, a small group of children traveling to/from schools, amongst 

which parents know each other, revealed as a favourite situation relating CIM for parents.  

A large proportion of respondents (around 40% to 50%) believed that other parents may be 

concerned if they gave a CIM licence to their children. This shows that respondent parents care 

about subjective norms and they believe that other parents are concerned, as well. A noticeable 

percentage of participant parents replied that they often see children and adults walking and cycling, 

and this percentage differs among different neighbourhoods. In neighbourhoods that parents 

reported that they can see adults and children, higher percentages of CIM were reported.  

PBC were defined as “people's perceptions of their ability to perform a given behaviour” (Ajzen 

2006).  Self-efficacy refers to “people's beliefs about their capabilities to produce designated levels 

of performance that exercise influence over events that affect their lives” (Prochaska and 
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C.DiClemente 1983). In order to facilitate the process of collecting related codes to PBC and self-

efficacy, some categories were developed as shown in table 6-6 as ; Intention, CIM  tempting 

situations, Self-image, social situation, CIM discouraging items for parents. As mention earlier, these 

categories emetged from the terms that could be linked to these two theories components.  

Reviewing the codes that linked to self-efficacy and PBC revealed that parents believed there are 

several skills that their child can learn by CIM. These skills can be a range of abilities such as   

developing child’s self-confidence, social skills, being independence, responsibility. Thinking about 

these advantages made them to prepare themselves to grant their child by CIM license. Moreover, 

parents mentioned required school support.  

However, several issues make them feel that they do not have enough information to support their 

child for traveling independently. Most of the participants implied that regular meetings with other 

parents and hearing their experience about CIM licence make them feel they are capable to give 

necessary skills and information to their child. Parents that had experienced traveling independently 

in their childhood without any drama had more confident to let their child travel to/from school. 

Yet, for those who grown up in communities that children had license to travel independently 

through the neighbourhood it is easier to give CIM license to their child. There were parents that 

have negative feeling towards CIM according to their background. 

The surveys show a large proportion of respondents believed that other parents might be concerned 

if they gave a CIM licence to their children. This can be explained as the respondent parents care 

about subjective norm and they believe that other parents concern as well. At the meetings parents 

also noted that other parents’ decision about CIM were amongst effective issues that help them to 

make their decision about CIM.  

The results relating to TPB clarified that subjective norms differ in different neighbourhoods, and 

this difference is related to the neighbourhood’s built and socio-cultural environment. At the 

Brisbane middle suburb with plenty of local shops and people around, with few main roads, 

participants noted that it is common to see children travelling alone or in a group without adult 

supervision. Meanwhile, parents who live in a Brisbane middle suburb with lots of traffic problems, 

with low density housing, reported that they drive their children to school. Perceived behavioural 

control (PBC) seems to have a close relationship with the parents’ background as well. Each family 

has a different culture and different rules. PBC also relates to where the parents had grown up, such 

as the neighbourhood type, and especially the country and culture they are from. These results 
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confirm the surveys analysis results that neighbourhood types can have a close relation to the level 

of SIM. 

The analysis undertaken to access the decisional balance of parents revealed that parents 

considered that the advantages of CIM overweigh the disadvantages.  The analysis of focus groups 

and interviews shows the important concerns parents have which are preventing them from giving a 

CIM license to their children. When parents have a positive attitude towards CIM, and believe that it 

is advantageous for their children, they are then ready to change their behaviour and let their 

children go to and from school on their own, but only in situations where their concerns are 

satisfied.  

In order to increase CIM and there are important actions that government and policy makers can 

take, such as managing public meetings and discussions for parents and guardians, providing public 

transport, providing suitable and plentiful traffic lights, and creating flexible programs in different 

schools where there are different after school clubs and activities. Parental surveys revealed that 

improving the built environment is amongst the most important issues that they concern. Same as 

focus groups and interviews’ analysis, the results of parental surveys clarified that more people and 

children in the streets as one of the main issues for them. 
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7. Discussion 

7.1. Introduction 

During the past two decades, evidential risks for children’s physical and mental health problems 

have followed a decline in children’s independent mobility (CIM). These problems range from 

children being overweight to a reduction in the development of cognitive skills. As mentioned in 

Chapter Two, this loss in CIM followed by long-term and short-term effect on broader community 

(Whitzman et al. 2010a). To confront these problems, governments have enacted different policy 

interventions with the target of increasing CIM. Various research studies have evaluated these 

interventions, and have illuminated their weaknesses and strengths in terms of increasing the levels 

of CIM.  

An understanding of the parental attitudes to and perceptions of children’s independent mobility 

plays a key role in the level of success the interventions have in increasing CIM (Seraj et al. 2012). 

This research attempts to clarify parents’ attitudes and concerns, in order to support the policy 

interventions in accordance with an increase in CIM in the Australian urban context. Accordingly, 

policy makers will be able to focus more on key parental concerns and perceptions toward CIM and 

how they differ across the different urban contexts. This exploration of parental attitudes 

undertaken with Australian parents and guardians reveals important variation in parental attitudes 

and concerns about CIM.  
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The previous chapters included a review of the literature concerning this topic to determine a 

comprehensive understanding of the subject, the gaps in the knowledge, and the implications. A 

theoretical framework was conducted to direct and guide the data collecting and analysis stages of 

the research. The data collection and analysis methods were structured in relation to the theoretical 

framework. In accordance with the mixed theoretical and analysis framework, results were 

established giving an aggregated and comprehensive conclusion in reaching the best possible 

responses to the research questions. This chapter attempts to link the analysis and results to the 

study’s aims and questions.  

This chapter begins with a review of the main propositions of the research aims and questions. 

Following this, parental attitudes and concerns toward CIM are briefly examined in the context of 

the research theories. Subsequently, the key findings are reconsidered in relation to each research 

question. The research concludes with recommendations for policy initiatives to increase parental 

support for children’s independent and active travel to and from school. 

7.2. Summary of the Main Contributions of this Research 

As discussed in Chapter One, CIM is defined as the freedom for children to travel through public 

spaces without an accompanying adult. This increase in CIM have important impacts on different 

aspects of children’s health and development, causing such problems as obesity and overweight, 

lower levels of independence and the internalization of the use of private cars as a part of the 

lifestyle of adulthood (Fotel and Thomsen 2004; Fyhri and Hjorthol 2009; Russell 2010; Whitzman et 

al. 2010b). Therefore, it can be argued that CIM is influenced by the social, cultural and physical 

characteristics of a particular community context, as well as affecting the community as a whole 

(Malone and Rudner, 2011).  

As parents are the main decision makers of their children’s activities, parental attitudes and 

concerns have been identified as the key factors influencing CIM. (Kerr et al., 2006; Pont et al., 

2011). There have been few comprehensive studies into parental attitudes and concerns about CIM 

in Australia, and how the travel behaviour change interventions have affected them. Few of these 

studies have examined the link between parental expectations, the beliefs and parents’ decisions 

about the licence they grant for CIM and how these concerns can be translated into travel behaviour 

change interventions (Zubrick et al. 2010). 

Given the above mentioned gaps in knowledge about the importance of independent mobility for 

Australian children, this study explores parents’ views about the children’s behaviour change 

programs. Moreover, this research had attempted to determine whether and how policy 
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interventions can better respond to parental attitudes and concerns, which are the most important 

issues related to the research area.  

This research’s original contributions to knowledge are numerous. The research started with the first 

national review of the Australian children’s travel behaviour change programs, which clarified that 

some interventions with a limited timeframe (i.e. single day events) and one-dimensional strategies 

are less helpful. The Pedestrian Council of Australia (PCA) website had reported that programs such 

as national programs such as Walk Safely to School Day children’s, participation on the program is 

completely different in each state and neighbourhoods (Kramer, Street and Scruby), which is 

supported by this research’s results. However, through their messaging and promotions, even be 

even antagonistic in terms of CIM because the main point is participating parent with young children 

walking or biking to school. As for programs including walking and cycling school buses, the study 

resulted that as there is the need to be accompanied with adults, does not have direct impact on 

CIM Research shown that this program can be operate as frequently as volunteers were able to 

commit their time that cannot make any basic change in AC to school. 

The longer term, multi-dimensional interventions, including the TravelSmart Schools and Healthy 

and Active School Travel programs, can result in an increase in active transport and children’s 

independent mobility and should be supported given their efficacy and low-costs. Reports shown up 

to 20% reduction in car trips but just during the limited period that program held (Government of 

western Australia 2013). Other types of long term programs are Safe roots to school program, which 

is continues program that can have gradual effect on CIM.  

Therefore, According to the study’s results, intervention with the aim of increasing the CIM level 

must include strategies which improve both parents’ and children’s knowledge about CIM. 

Interventions should empower children to consider their safety and security while travelling without 

adult supervision. Parents need to be aware of all the advantages that come with CIM. They also 

should to improve their knowledge about how they can provide their children with suitable 

information and skills, in a step by step process.  

Secondly, a new theoretical framework has been developed for empower and guile the research to 

more realistic results.  Two different theories in the travel behaviour change field were taken up, 

combined, and re-shaped to produce this framework. Through the combination of the Theory of 

Planned Behaviour (TPB) and Trans-theoretical model of behaviour change (TTM), the framework 

proved successful in identifying key issues from parents both by guiding the research in process of 

conducting and analysing focus groups and interviews as well as analysing the parents’ surveys. 
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Moreover, this framework suggested a context in understanding what these may mean for the way 

in which we design, implement and evaluate children’s travel behaviour interventions.  

Analysing data from parental surveys and focus groups, provided new insights on parental attitudes 

and concerns regarding their children’s independent mobility. This part of the study partially 

confirmed previous research findings but also advanced new findings in terms of differences in 

parental attitudes and their concerns. The study confirmed previous research findings on higher 

rates of CIM for boys than for girls. It also confirmed that the main concerns of parents with regard 

to CIM are traffic and stranger danger. However, these concerns differ significantly among different 

neighbourhoods with different built and socio-cultural environments. Some noticeable outcomes 

resulted from the study. The participant parents’ awareness of the advantages of CIM was amongst 

the apparent results of the study. However, parents had different concerns that prevented them 

from granting a CIM license to their child to travel to and from school independently. These 

concerns differ in detail amongst different neighbourhood types. While in some neighbourhoods, 

traffic was the most mentioned issues for participant parents, social interactions and stranger 

danger were reported more. Moreover, a difference in parents’ concerns can be identified between 

states regarding the characters of the social and built environments and the effect of collective 

memories of a specific event. For example, the murder of Daniel Morcombe was mentioned by 

participant parents from the schools in Brisbane more than by parents from other sites.  

Although parents are aware of the advantages of CIM, they were not aware of the disadvantages of 

driving children to and from school. Participant parents did not mention any disadvantages of driving 

children, neither in surveys, nor in interviews. The results revealed that “safety” is the prior concern 

for parents regarding their child’s independent mobility. Therefore, in neighbourhoods with traffic 

problems, participant parents rarely mentioned other issues. Meanwhile, concerns related to 

“security” appear amongst parents’ concerns when they felt their neighbourhood was safe enough 

for their children to travel without adult supervision.  

7.3. Response to the Research Questions 

The data came from parental surveys and parents’ focus groups and interventions were analysed 

and classified by using these theories’ components. This method lead the data to be clarified in 

relation to each research question. Previously the related components of each theory and the 

research questions were identified. At the latest stage of the research, the results were interpreted 

in order to illuminate applicable responses to the research questions.  Some of the research 

questions can be analysed using both theories and others can be analysed by just one theory. Firstly, 

the related results from each theory’s components, as related to the specific question, were spelled 
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out from the surveys and interviews separately.  Secondly, aggregated results were presented as the 

response to the individual questions. 

 Research question one 7.3.1.

The first research question was: 

What are the main attitudes and perceptions of parents that enable or prevent children’s 

independent mobility? 

In the Chapter Three, each research questions were linked with the related theories’ components. 

According to the theoretical model questions related to parents’ attitudes and decisional balance 

should be prepare a suitable responses to the first research question. Whether parents offered a 

CIM license to their children and if so, which level of CIM license they offered to their children can be 

helpful to illuminate their attitudes toward CIM. Along with the “attitudes toward CIM” from the 

TPB, the “decisional balance” from the TTM can lead to more reliable responses to this question. 

Surveys’ results: The participant parents in both the intervention and the non-intervention schools 

had similar opinions with regard to the statements related to their attitudes towards CIM. The 

parental survey analysis showed that for parents, developing skills for children to travel to and from 

school without an adult supervision has a high level of importance. These results highlighted that the 

majority of participant parents had a positive attitude toward CIM, and that they were aware of the 

advantages of CIM for their child/children. They revealed that granting a CIM license to children is 

acceptable. The other important factor, which illuminates parents’ attitudes, is parents’ perception 

of their decisional balance. The results of the study revealed that parents were confident to offer 

CIM license to their children when they fill that their child is supported by the required skills for 

traveling independently. This can lead the research to specified guidelines for future interventions to 

deal with parents’ concerns. 

Focus groups’ and interviews’ analysis results: In accordance with the results of the focus groups and 

interviews regarding parents’ attitudes toward CIM several advantages of CIM were reported by 

participant parents, including an increase in their child’s self-confidence, increase in their child’s 

independence, developing road skills, their child’s experience of the environment, and their child’s 

social skills. The advantages mentioned by participant parents confirmed the results of the survey 

analysis with regard to the parental attitudes toward CIM. Therefore, the interventions that are 

aimed at increasing CIM are required in order to omit or decrease. Considering these advantages 

that had been mentioned by participant parents, can be assumed as their positive point of view 

toward CIM.  
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Participant parents mentioned the disadvantages of CIM as well that can be considered as their 

concerns about their children’s independent mobility. These concerns included; the traffic risk, 

coming home late, the influence of other children, bullying, and parents having less control of their 

children. The disadvantages of CIM, which prevent parents from offering a CIM licence to their child.   

B-Middle-03: Independent travel is good as children can observe more than when travelling in a 

car, they can see things that cannot be seen while travelling in the car. They can become 

familiar with their neighbourhood by walking. It’s important for their self-confidence. 

B-Outer-01: Absolutely it has advantages, I can’t let her walk because it is too far away but next 

year when she starts high school it is a lot further away, but I will sit here and let her walk. They 

can be away from their parents for a little bit. They can walk with their friends.  

B-Outer-02: In my neighbourhood there are six boys in my son’s age so they can walk in a group. 

It is nice. They are in a different age group, and older ones can make sure that the younger ones 

don’t do anything too stupid. 

These findings highlight the need for flexible, site specific policy interventions that are flexible 

enough to accommodate different neighbourhoods and communities and parents at different 

stages. The different stages of change which parents are in, call for different kind of policies and 

strategies which should be considered when designing the interventions. Also, the nature of the 

interventions must help parents pass through the preparation stage to the action stage, and from 

the action to the maintenance stage of the process of granting the CIM license to their children.  

Aggregated response for research question one 

The results of the focus groups and analysis of the interviews supported the parental surveys’ results 

in terms of parental attitudes and concerns towards children’s independent mobility (CIM). 

According to the responses to the first research question, parents implied that they held positive 

attitudes towards CIM, but several concerns were revealed that prevent them from giving a CIM 

licence to their child. According to the data gathered from the parents’ surveys and focus groups, 

participant parents were aware of several advantages come along with CIM. Furthermore, according 

the theoretical framework parents’ perceive evaluation about the ease or difficulty of making 

decision for offering CIM license to their child have a high level of importance in their decision 

making process.  

A noticeable proportion of participant parents (85.3%) revealed that the development of skills 

related to children independent mobility has a high level of importance. The analysis also declared 
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that parents evaluated CIM as an acceptable issue and they can grant their children with such license 

in especial circumstances. Even with the awareness of advantages of CIM and their perception that 

they can give CIM license to their children, they were not evaluated driving children with negative 

value. It can be assumed that parents were not aware of disadvantages that come along with driving 

children. The results of this study show that although parents are aware of the advantages of CIM, 

they are not aware of the disadvantages of driving children to and from school. Participant parents 

did not mention any disadvantages of driving children, neither in surveys, nor in interviews.  

Rudner (2012) also stated that the focus of intervention promotion could be on the things parents 

recognise as missing from children's lives, and also on promoting the advantages of CIM, such as 

learning how to negotiate and assess physical and social environments. Using reasonably similar 

methods, Carver (2011) reported that only 45% of urban boys, 33% of urban girls, 30% of rural boys, 

and 26% of rural girls, among primary school children, were granted a CIM licence to travel to and 

from school. The study sample in Carver’s research contained both primary and secondary school 

children in Victorian rural and metropolitan areas, and only the results related to primary schools are 

reported in this study. The research by Rudner (2012) showed that 35% of parents of children aged 

9–12, at three primary schools located in the Brimbank local government area (sample size 168), 

were granted a CIM licence for the journey to school. A study undertaken in Rome, Italy, showed 

that the percentage of children granted a CIM licence for their journey to/from school was reported 

as being 39.1% among 11-13 year old school children, and boys were granted more freedom in 

terms of CIM than girls (Prezza et al. 2001). 

The recent report by VicHealth (2014) relating to CIM and parental concerns revealed that 36% of 

children held a CIM licence to travel to and from school, and 48% were allowed to travel to other 

destinations. The sample size of the VicHealth study was 2,002, and participants came from both 

rural and metropolitan areas of Melbourne. The latest report undertaken by VicHealth (2014) also 

showed parents’ awareness of the advantages of CIM. According to Joshi and MacLean (1995) in 

their study of 378 English parents, their research shows that an adult, which differs significantly from 

later studies, took 68.2% of the children to school. 

According to the results of this study, parents’ concerns differ within different neighbourhoods (see 

Chapter Five, Section 5-7 and Chapter Six, Sections 6.3). The lowest percentage of CIM was in the 

regional and outer suburban areas sampled in this study. However, parents from Melbourne inner 

and middle schools reported the highest proportion of CIM. The level of CIM licenses that parents 

reported differ markedly to those obtained by others in recent years in Australia. Nevertheless, the 

same outcome revealed as the role of the neighbourhood types in the CIM level. As illuminated in 
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this study, these concerns are different in different urban contexts. Parents who live in different 

types of neighbourhoods had somewhat similar concerns about CIM but with different priorities and 

levels of importance. 

However, parents mentioned several advantages for CIM and believe that their child can gather 

important skills by traveling actively and independently. Some advantages were similar in 

interviewed parents such as social skills, sense of place, and self-confidence. Analysing parents’ 

surveys also showed that participant parents were aware of the advantages of CIM. Most of 

particiant parents revealed that the development of skills related to their child’s independent 

mobility has a high level of importance. 

The main parents’ concerns can be categories as traffic danger, bullying, strange people, and 

decreasing their control on theهr child/children. Meanwhile, concerns related to social environment 

appear amongst parents’ concerns. These concerns had different value and priority for parents in 

different neighbourhoods. Parents from neighbourhoods with traffic problems rarely mentioned 

other issues as their concerns. In some comunities the advantages outweigh the disadvantages and 

children are granted with higher levels of independency. While, in another neghbourhood traffic 

plays a crucial role in parents’ evaluation of CIM.  

The most commonly cited parental concerns reported by other similar studies, such as that by 

Carver (2011), was about traffic. The study by Rudner (2012) separated the built environment and 

the traffic environment and stated that the traffic environment is more likely to influence a parent’s 

decision regarding CIM than the physical and social environment. The same concerns reported by 

parents in other studies were investigated in many other studies. 

 The results of a study by Seraj et al. (2012) in California mentioned the most significant concerns 

reported by 1016 parents in the areas of Greater Toronto and Hamilton were more about strangers 

and bullies approaching their child, as well as the volume of traffic around the school (Mammen et 

al. 2012). Similar to these results, Zubrick et al. (2010) reported that the broader contextual fear of 

parents for their child’s security were at community levels rather than at an individual level. Another 

study by (Veitch et al. 2006) classified categories as; safety concerns, which were more related to 

traffic. 

There were some issues that help or prevent them to let their child go, which were common in all 

sites. In communities with safe built environment parents’ concern were mostly related to social 

environment. In Brisbane outer suburb, parents mentioned traffic as their main concern, while in 

another site participants worried about the social environment and noted more people in the street 
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and shops can help them feel more confident regarding provision of CIM licenses to their child.  In 

communities with shops and people around, they have more confidence in comparison with 

communities that have noticeable traffic problems and low densities, with less people in the street. 

The results revealed by this study and similar studies support the notion that parental attitudes and 

concerns are somehow the same in different urban contexts, but there are differences in priorities.  

These were several advantages revealed by participant parents that can be assumed as their positive 

attitudes toward CIM.  

In relation to decisional balance, as in the current study, Rudner (2012) mentioned that by receiving 

regulatory information about risk directly and indirectly through schools, friends and family and 

media, information about worse-case scenarios triggers deeper emotional responses than mundane 

events, and are more easily remembered. Therefore, this result proves that social media can be used 

to encourage parents to offer a CIM licence to their children by introducing useful information such 

as probable danger and how to cope with it, in the same way as focusing on advantages of CIM and 

disadvantages of driving children (Rudner 2012). 

According to the theoretical model, parents’ attitudes and their perceived evaluation of their ability 

to grant their children by CIM license, have direct effect on process of change and the strategies that 

have to be undertaken to increase CIM level. Therefore, attempt has to be made to straight the 

advantages in parents’ evaluation of CIM. Moreover, parental concerns had to be uncovered in each 

neighbourhood types to improve the process of change in CIM licensing from parents’ point of view 

and accordingly the increase in CIM.  

 Research question two 7.3.2.

The second research question was: 

What are the beliefs related to parents’ perception about the norms that enable or prevent children’s 

independent mobility and active travel? 

The review of literature around the parental attitudes toward children’s independent mobility 

revealed that parents’ attitudes and perception could be affected by different factors. Socio-cultural 

norms were mentioned as factors that can influence parental decision making process with regard to 

CIM (McMillan 2005:445). Moreover, the research’s theoretical model also highlighted the 

importance of subjective norms on parents’ process of change and accordingly the level of CIM (See 

Chapter Three).  
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This question relates to the parents evaluation of “subjective norms”. In the next step, the relevant 

results of the interviews were spelled out in order to elucidate a response for to this question. 

Survey analysis results: For statements related to the subjective norms, there were just a few 

significant statistical differences between the intervention and the non-intervention schools. A high 

proportion of respondents (around 40-50%) believed that other parents might be concerned if they 

gave a CIM license to their children. Meanwhile, a similar proportion of parents noted they held 

neutral views on this matter, and these views were different in different neighbourhoods. This 

difference between responses can be related to the social environment of the neighbourhood. A 

high percentage of participant parents reported that they often see children and adults walking and 

cycling in their neighbourhood. For example, surveyed parents in the Brisbane–outer suburb, in 

which the lowest proportion of the parents reported that they often see children walking and cycling 

in the neighbourhood, reported the lowest rate of CIM license. The lowest proportion of 

respondents who reported that other parents would be concerned if they offer the CIM license to 

their children was from this school as well. These results can be related to the neighbourhood type, 

and its socio-cultural environment, and may also be related to the level of social interaction in the 

neighbourhood. Regarding these results, in planning interventions to increase the CIM, the social 

environment have carefully to be taken in consideration. 

Focus groups and Interviews analysis results: According to the intervention results, the subjective 

norms about CIM vary in different neighbourhoods and its social environment. Parents interviewed 

at the Brisbane-outer suburb revealed their belief that it is unsuitable, or not normal, for a child to 

travel independently for a distance of more than one or two blocks because they live in a low density 

community with heavy traffic flow.  

Moreover, other parents’ decisions about the CIM were an issue, which can affect parents’ decisions 

about their own child’s independent mobility. Participants mentioned that, although other parents’ 

decisions were an issue that they took into consideration, their decision is more related to their 

specific situations including their child’s character, their family values, and the distance to school. 

Ipswich-02: I try to think about groups I’ve seen travel to school. I always see groups of boys or 

mixed groups, and I don’t see groups of girls, maybe just a few. I do not think I see any young 

girls travelling by themselves. 

In communities where parents know each other, such as the older and well-established 

neighbourhoods (Brisbane-middle) which have common activities in the community or school, it is 

possible for parents to learn about other parents’ experiences. This information makes it easier for 
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them to offer a CIM licence to their children. According to the participant parents in the focus 

groups, the more they know other families and parents, the better they feel about their own 

children travelling independently. Hearing other parents’ experiences makes them aware of all the 

possible dangers, which their child may face while travelling without adult supervision.   

Ipswich-02: In any parent’s decision it’s always good to hear others in the area. It is one of those 

things that you need to get information from multiple sources. Whether its other parents or 

teachers or other kids you have to listen to their experience to make a decision or change a rule. 

Parents of children attending the Ipswich and the Brisbane-middle schools informed the study that 

“it is common to see children travelling alone or in a group with other children during school time 

without adult supervision”. They mentioned that this makes them feel better about their own child’s 

independent travel to and from school. Meanwhile, for the Brisbane-outer suburb, parents revealed 

strong concerns about traffic hazards and streets with many cars and the subjective norms were not 

an important issue for them to be concern about. 

Aggregated response for research question two 

With regard to parents’ observation of social norms related to CIM, the results from surveys, 

interviews, and focus groups were support each other. The different levels of social interaction had 

either a direct or an indirect effect on parents’ opinions relating to CIM. The results revealed that the 

social environment has important role on level of CIM. Parents’ opinions relating to whether or not 

other parents were concerned about their decision to give their child an independent mobility 

licence. Parents’ perception about social norms has a direct effect on the process of change and the 

policies and strategies in interventions, and accordingly can influence the CIM. 

The results from parental surveys as well as focus groups and interventions illuminated that in 

communities that parents evaluation of social norm toward CIM as an acceptable behaviour and 

children travel independently through the neighbourhood, the level of reported CIM license giving 

were higher. According to TPB, subjective norms have a direct effect on the level of CIM. It can be 

argued that the higher level of children independent mobility in a specific neighbourhood make it as 

a norm in parents’ evaluation about CIM and respectively increase the level of CIM.  

Accordingly, other studies such as that by Zubrick et al. (2010), revealed that the broader contextual 

drivers that can facilitate parental decisions about CIM for their child lay in security at the 

community level more than at the individual level. Prezza et al. (2001) in their research about 
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children’s independent mobility in Rome, Italy, indicated that more independent children were 

children whose mothers have more social interaction within the neighbourhood. 

 Research question three 7.3.3.

The third research question was: 

What are parents’ inclinations and levels of self-efficacy and perceived behavioural control   

regarding granting a CIM licence? 

As mentioned earlier in the Chapter Three, parents start offering CIM license to their children, when 

their evaluation of the advantages of CIM overweight the disadvantages. This question attempted to 

shed light on the parents’ evaluation of their readiness that whether they have enough confidence 

to grant their children by CIM license. Therefore, the main factors that give parents the confidence 

to grant a CIM license to their children should be understood in order to design policies that 

reinforce their confidante. Furthermore, by answering this question, the study attempted to 

determine how ready parents are regarding offering a CIM license to their children. (See Chapter 

Three). Therefore, according to the theoretical model this question relates to two components of 

TTM in “perceived behavioural control” and “self-efficacy”.  

With regard to PBC, a very low proportion of participant parents considered that granting the CIM 

license to children for walking or cycling throughout their neighbourhood was irresponsible. This 

proportion was different for different neighbourhoods. While none of the respondents in the 

Brisbane-middle school agreed with the related statement, less than ten per cent of surveyed 

parents from the Melbourne-inner school, and the Melbourne-middle, and the Perth-inner schools 

stated a similar response. A high proportion of parents in the Brisbane-outer, Ipswich, and the 

Rockhampton schools held a neutral opinion about if granting CIM license is irresponsible for 

parents. Parents who lived in well-established, older or in mid-density neighbourhoods with stronger 

social interaction, such as the Brisbane-Middle and Melbourne-Inner and Melbourne-middle schools, 

stated their belief that “it is acceptable to offer the CIM license to children”. Meanwhile, respondent 

parents from the low density housing and the new developed neighbourhoods, such as Brisbane-

Outer and Ipswich-MPE mostly held a neutral opinion with regard to similar statements.  

Higher levels of CIM licenses were reported among respondent parents who revealed that “they are 

actively involved in their child’s school or in their community”. The more parents were involved in 

the social interactions in their child’s school or in their neighbourhood, the easier it was for them to 

grant a CIM licence to their child.   
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Survey analysis results: This part of the parental survey analysis with regard to TTM, attempted to 

shed light on the parents’ point of view about CIM and whether the advantages outweigh the 

disadvantages.  

A high proportion of participant parents replied that they were confident that their child had the 

ability to walk or cycle in the neighbourhood without adult supervision. The highest percentage was 

reported by the Melbourne-middle school and the lowest percentage was reported by the 

Melbourne-inner and the Brisbane-outer schools. In contrast, a high proportion of participant 

parents from the Brisbane-outer school replied that they did not have such confidence.  These 

findings illuminated the relationship between parents’ self-efficacy and the social and built 

environment of the neighbourhood which resulted different level of confidence to parents with 

regard to CIM license.   

Having several friends and knowing the neighbourhood well, were among the issues that could 

increase or decrease parents’ self-efficacy. It can be considered that it is easier for parents with 

several friends in the neighbourhood to allow their child travel independently. The lowest levels of 

the assessed element in relation to parents’ self-efficacy were reported for the Ipswich, Brisbane-

outer, and the Rockhampton schools respectively. Similarly to other issues, the highest levels of self-

efficacy were reported for the Melbourne-inner and the Melbourne-middle suburbs.  

Focus groups and Interviews’ analysis results: The interviews and focus groups’ results confirm the 

findings illuminated the issues, which can encourage parents to give a CIM licence to their children. 

The most mentioned items were the skills and experience that the child can gain while travelling 

actively and independently.  These include social skills, the ability to be more independent and to 

experience the built environment. 

Another issue that can affect parents’ decisional balance was the built environment and how 

pedestrian-friendly, especially child-friendly, the neighbourhood is. Safe crossings, suitable footpaths 

and visibility in all directions at intersections were among the parents’ key concerns. In the 

neighbourhoods with more traffic, such as the Brisbane-outer suburban school, parents rarely 

mentioned other issues. Participants mentioned “the murder of Daniel Morcombe” several times as 

being a major concern. This events that ten years on continue to run across Queensland, focusing on 

child abduction and reinforcing fears for Queensland parents. Parents implied in different comments 

that they try to teach their children to be prepare to avoid this sort of events. Parents in the 

neighbourhoods with fewer traffic problems indicated that in areas with more people around, such 
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as the streets with shops and restaurants, they feel more relaxed about their child travelling by 

himself/herself. 

Ipswich-02: It depends on distance, a child’s character and what sort of area you live in, what 

sort of school they go to, there are lots of variables like that.  So it is a maturity thing too in 

terms of when they face trouble and how they can handle it. My older boy travelled alone at a 

younger age because there was no main road, and the younger one started later as he had to 

cross a main road. 

B-Outer-02: A lot of people think that I’m too worried. But I’m concerned about bullying of 

other children and things like that. But if anything happened, I need to be sure I did everything I 

could. I think I have to consider everything in mind. 

The school's responsibility and available facilities, such as supervision at the front gate after school, a 

person of authority being in the school’s office 20 minutes after school finishes, can be helpful for 

parents to feel more comfortable regarding CIM.  

There were several issues that shaped parents’ self-image and their confidence in giving a CIM 

licence to their children. The most important element was where and how parents spent their own 

childhood. Parents’ childhood experiences had a direct impression on their decisions about CIM. 

Parents who had grown up in quiet, low-density neighbourhoods had a different attitude in 

comparison with parents who had spent their childhood in a crowded neighbourhood. For instance, 

within the same suburb, one parent who had grown up in a high density city, defined their region as 

being a calm, low traffic neighbourhood. While another parent who had lived in an outer city suburb 

thought that traffic and the number of cars on the streets were important problems from a CIM 

point of view. Parents’ bad experiences, such as being bullied or having had an accident, can make it 

hard for them to let their children go out without adult supervision. 

B-Middle-03: I had a bad experience on public transport that occurred when I was young, and 

someone tried to touch me, so this makes me concerned for my daughter. 

Several respondents were indicated that, “it was easier for them if their kids travel with their siblings 

or in small groups of friends in the neighbourhood”. Parents brought up the idea that the group size 

is also important. They indicated that a large group of children can be dangerous, as they may lose 

their attention to any danger, but a group of 4 to 6 children can be more reliable and hold less risk. 

Moreover, as each family has its own rules and values, the influence of other children was one of the 

concerns that parents had about CIM. 
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Bris-A001: You feel safe when your kid is with the whole group of children. As long as there is a 

group you feel safe, and there is no need for adult supervision. No one even tries to bother your 

child because there is a group of people.  

Aggregated response for research question Three 

Parents’ preferences and fears of allowing their children to participate in physical activity and travel 

independently throughout the neighbourhood should be clearly known (Davison and Lawson 

2006:15). Within the theme of self-efficacy, there were various issues and elements that can tempt 

parents to give a CIM licence to their children. Most of these issues were related to the skills and 

abilities that a child can gain by being independently mobile, such as getting fresh air while  walking 

to and from school, a child’s responsibility, social skills, and gradually learning how to become 

independent. The parents’ self-efficacy levels also differed in different neighbourhood types. 

Moreover, parents’ past experiences had a noticeable effect on their confidence to decide whether 

or not to grant a CIM licence. Knowing other parents in the neighbourhood was among the 

important issues for parents as well.  

Participant parents’ in focus groups and intervention programs mentioned several times that when 

there were other parents or friends nearby, it was easier for them to allow their child to travel 

independently. Similar results came from the parental surveys. However, they emphasized that, 

although other parents’ decisions can affect their decision, they decide according to their own 

observations about their child’s character and the neighbourhood environment. Regarding the 

results coming from interventions and focus groups it can be argued that the level of self-efficacy 

and decisional balance for parents can be linked with how parents spent their own childhood. 

Communities where children have more independent mobility have higher levels of social 

interaction, and noticeably fewer mental health issues (Garrard 2009:308). This study confirms the 

relation with the community type and the level of parents’ self-efficacy in such communities with 

higher levels of social interaction. It has been indicated several times in interviews and focus groups 

that meeting other parents and hearing their experiences and opinions could help them to decide 

more easily and more confidently about their child’s CIM. Russell (2010) and Mammen et al. (2012) 

also noted that parent and neighborhood characteristics, particularly self-confidence and social 

connectivity, are the strongest influences on children’s independent mobility and play.  

According to participant parents in the intervention programs and focus groups, in some 

neighbourhoods the advantages of CIM outweigh the disadvantages. Another similar study 

undertaken in the area of Greater Toronto and Hamilton had been done by Mammen et al. 
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(2012:11)) also showed that; “older children whose the families spoke predominantly English at 

home, who were more likely to live within one kilometre from the school, and whose parents 

resided in the neighbourhood where their child could walk to/from school were more likely to be 

granted a CIM licence”. Therefore, parents’ decisional balance is related to the neighbourhood type, 

and its social and built environment. In the neighbourhoods with low density housing and many 

main roads and unsafe pedestrian crossings, parents revealed that traffic was their main concern. 

Similar to the results of this  research, other studies such as those by Mammen et al. (2012), 

McDonald, Deakin and Aalborg (2010), and (McDonald et al. 2010), showed that in the 

neighbourhoods in which children can travel more safely, especially in terms of traffic, parents 

mentioned other concerns which were more related to their child’s security (including stranger 

danger, bullying, and the effects of other children).  

Malone and Rudner (2011) argued about the recent general belief amongst parents that public 

spaces are now less safe and secure in compare with the past. According to their research parents 

mentioned their concerns about traffic and stranger danger. That research indicated availability of 

help in the time of troubles for children in public spaces was a great concern for parents. According 

to results of focus groups, interviews and parental surveys, similar to the Malone and Rudner (2011) 

research, the issue can be indicated that  indicate parents’ concerns were more likely about lacking 

people in streets, other than about people being dangerous.  

Participant parents in interviews and focus groups explained how they negotiated possible negative 

events with their children when they encountered them, and also considered how they could 

prepare them in advance. This results support Zuniga (2012) research, which revealed that how and 

when parents perceived barriers, and also on their stage of behavioural change. 

Strategies such as regular meetings for parents in the school or in common places in the 

neighbourhood, including churches or local community rooms, etc. can be considered as being 

facilitators for parents to realise that they can offer a CIM licence to their child. The important role 

that the media has on parents’ perceived assessment of the risks or benefits that come with a CIM 

licence should be taken into consideration by policy makers. However, participant parents 

mentioned that, although other parents’ experiences can play a critical role in their decision making 

process, offering a CIM licence is more related to their own child’s character, the nature of the built 

and social environment, and their family values. 

According to the results, parents’ perceived behavioural control was also related to the 

neighbourhood types. Moreover, granting a gradual CIM licence makes parents feel more confident 
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in offering it to their children. One of the main concerns of parents was their perceived probable loss 

of control over their children. Therefore, the granting of a gradual CIM licence based on such 

interventions as the design of drop off zones near schools can be an effective way of gradually 

increasing CIM, and this should be considered in planning interventions. This gradual CIM licence can 

prepare both parents and children for independent mobility. Similar to this study’s results, other 

research about children’s independent mobility (Russell 2010) clarified that parental and 

neighbourhood characteristics, particularly self-confidence and social connectivity, are the strongest 

influences on parental decisions regarding children’s independent mobility.  McDonald, Deakin and 

Aalborg (2010) asserted that higher levels of parent-perceived child centered social control are 

associated with more walking and biking to school. Moreover, according to Zuniga (2012:77), “the 

level of CIM can depend on parents’ inclinations and capacities to walk and thus, their perceived 

behavioural control.” 

Parents’ anxiety could be increased through receiving regulatory information about risk, directly and 

indirectly through schools, friends and family, and the media (Rudner 2012). Moreover, a difference 

in parents’ concerns can be identified between states regarding the characters of the social and built 

environments and the effect of collective memories of a specific event. For example, participant 

parents in the neighbourhoods in Brisbane more than by parents in other sites mentioned the 

murder of Daniel Morcombe. Therefore, planners should be involved in professional and public 

discussions that assert new knowledge about risk. 

The released results of VicHealth (2014), “parents can help support children’s transition to 

independent travel through stages such as walking with their children early on, then slowly releasing 

the tether to allow them to walk ahead, to walk with friends or siblings, practicing new routes 

together, setting rules about routes, having children carry a mobile phone, and finally allowing 

children to travel without adults.” Similar to this study, early results from the study by VicHealth 

(2014) also suggest this type of gradual licensing. 

Similarly, Prezza et al. (2001) also acknowledge that a child’s character and the differences in the 

level of maturity among children were issues which were mentioned by parents in most of the 

relevant studies.  Moreover, having older siblings decreases the age at which a child can be offered a 

CIM licence. The quality of the built environment, which relates to children’s safety, has a direct 

effect on the norm in a specific neighbourhood.  

Similar to studies such as those by Carver (2011) and VicHealth (2014) the research revealed that 

parents mentioned that hearing other parents’ experiences relating to children’s independent 
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mobility can be helpful for them.  This is similar to previous studies mentioning that the level of 

social interaction in the neighbourhood, and especially among parents, is another important issue 

which can affect the level at which a CIM licence is granted.  

 Research question four 7.3.4.

The fourth research question identified was: 

How can parental attitudes and perceptions best be translated into knowledge that is useful to 

planners, urban designers and policy makers, especially in terms of travel behavior interventions? 

In accordance to the trans-theoretical model of behavior change what parents consider as the issues 

that can facilitate their decision making process about CIM has a high level of importance in 

designing any sort of children travel behavior change interventions. According to the theoretical 

model, the only variable that possibly has direct effect on the level of CIM is process of change (See 

Chapter Three). What parents mentioned as government and schools responsibility or issues that 

they require to feel more confident to offer CIM license to their children, are valuable elements that 

can apparent the adequate strategies. According to the review of parents’ suggestions about their 

requirements along with the other issues that have been eliminated before, as their attitudes and 

their recognitions about subjective norms, provide strong instruments for policy makers for 

designing interventions. Therefore, this question is answered by using the “process of change”, 

which is a component of the TTM. 

Surveys’ analysis results: Participant parents reported issues and actions that they believed could 

help them be confident enough to offer a CIM license to their children. As a result, the processes of 

change produced significant and useful guides for intervention strategies. A high proportion of 

participant parents reported that their child’s school encouraged students to walk or ride a bike to 

and from school, and this was the case even in the non-intervention schools suggesting schools 

without explicit interventions were still, in small ways, on board with the active transport agenda. 

However, in the non-intervention schools, the proportion of participant parents who expressed 

natural opinion to this question questions was high, while almost all participant parents in the 

intervention schools answered the question.  

As shown in Table 7-1, the most important issue for parents was “more pedestrian crossings on the 

roads where their children walk”, with the exception of the Rockhampton schools. Following in 

importance was “more footpaths”. These two built environment, traffic-related issues were 

mentioned by a high proportion of parents in both the intervention and the non-intervention 

schools. Other influential issues, which parents in all schools revealed as an important items were 
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“more people walking and cycling on local streets”, “and “programs that encourage children and 

adults to walk”.  “Better parks and playgrounds in the neighborhood” had the next level of 

importance for parents. Among all these issues, “improve public transport”, had the lowest 

proportion of concern for participant parents. 

Table 7-1: The main mentioned issues and the percentages of importance for parents in granting more freedom for their 
child according to the parental surveys 

 Ipswich 

MPE 

Brisbane  

Middle 

Brisbane 

Outer 

Melbourne  

Inner 

Melbourne  

Middle 

Perth 

Inner 
Rockhampton 

More pedestrian crossings are needed 

on roads where my child walks 
56.8 80 59.4 73.7 70.6 65.3 50.0 

Fewer cars and trucks 31.8 60 46.4 73.7 47.1 53.1 44.4 

More things for my child/children to do 

in my neighbourhood (eg., shops, 

libraries, organised sports) 

34.1 31.4 30.4 36.8 29.4 22.4 45.8 

Improve public transport 25 28.6 33.3 26.3 5.9 14.3 26.4 

Lower motor vehicle speed limits 25 48.6 30.4 63.2 47.1 38.8 33.3 

More footpaths 18.2 57.1 55.1 42.1 11.8 53.1 66.7 

More people walking and cycling in the 

local streets 
40.9 45.7 49.3 63.2 47.1 59.2 37.5 

Programs that encourage children and 

adults to walk 
50 60 40.6 47.4 35.3 53.1 43.1 

Programs that encourage children and 

adults to cycle 
38.6 51.4 33.3 47.4 11.8 42.9 40.3 

Better parks and playgrounds in my 

neighbourhood 
22.7 65.7 39.1 47.4 41.2 24.5 73.6 

Focus groups and Interviews’ analysis results: During the interviews, participant parents reported 

several issues and actions, which could facilitate their decision regarding offering a CIM license to 

their children. Participants from the intervention schools stated their positive attitudes towards 

travel change interventions. Meanwhile, they also suggested several limitations with several issues, 

which have to be addressed by schools and governments. These issues included the flexibility of 

interventions for each specific school, continue interventions, and required facilitators for gradual 

CIM licensing. Regular meetings with other parents, more live public spaces, and traffic calming 

strategies etc. should be taken into consideration by policy makers when aiming to increase CIM (see 

Chapter Six, Section 6.1.3).  

The support of the government was the most mentioned issue for participants and can be 

considered to be a key issue in facilitating CIM. There were several good suggestions for any 

intervention aimed at encouraging CIM mentioned by participants during the discussions.  A broad 
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range of responsibilities and requirements were mentioned as government’ responsibilities, from 

creating a proper child-friendly environment to being given the relevant information for both 

parents and children that can be published via public websites or media.  

B-Outer-01: There is a crossing but it is not properly marked. This is actually like a bike path 

and not pedestrian crossing, and the city council admitted that it is dangerous and they 

actually told me in a letter that children shouldn’t cross this road unsupervised because they 

know how dangerous it is, but they’re not going to fix it.  

Participant parents stated several skills that children should be taught by the school staff or even by 

public media to support and enable them to have a safe independent travel. These skills ranged from 

the ability to estimate car speed, to know and understand how to cross roads, how and whom to ask 

for help in times of trouble, and also the importance of respecting  their own family rules and values, 

which can be different from  other children’s, and different among families with different 

backgrounds. 

Regarding school support, participant parents in the Brisbane-middle school were satisfied by the 

availability of the after school staff to let parents know when and how their child left school. 

Participants from the Brisbane-outer school felt pacified by the presence of the school staff at the 

pickup zone. The schools’ staff can play an important role in encouraging children and parents to 

undertake CIM. In the intervention schools, parents had more confidence in the school’s staff, and 

consequently have a better connection to the school, as they can offer facilities to expedite the 

granting of a CIM. 

Aggregated response for research question Four 

The research’s theoretical framework identified the processes of change as the only variable with 

direct effect on CIM. However, this variable is affected by all other variables. Therefore, processes of 

change can be assumed as a critical term regarding to children travel behavior change. Therefore, 

issues related to this variable have to be taken into consideration carefully by policy makers when 

planning strategies for children’s travel behavior change interventions. What parents require in 

order to give a CIM license to their child/children can be among the most important parts of 

designing any interventions aimed increasing CIM. 

The process of change is a component of TTM that should be rechecked periodically. It should be 

mentioned that parents’ requirements and suggestions differ in each neighborhood with regard to 

different cultural backgrounds, build and social environments, and the facilities each school offers. 
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The results of both parental surveys and focus groups and interventions, revealed that parents 

requirements were differ in each neighborhood types. Like the results of this research, Rudner’s 

(2012) study showed that policy makers can have an effective role in facilitating the granting of CIM 

licenses. 

According to the results, from the parents’ points of view, there were a variety of actions and 

strategies, which are necessary for governments and schools to implement in order to facilitate CIM. 

These suggested actions related to both build and social environments. The results of the interviews 

and focus groups clarified that children’s travel behavior change interventions should be carefully 

focused on giving parents important information such as the benefits that are associated with CIM 

and the disadvantages of driving children to and from school.  These advantages and disadvantages 

apply to the children themselves and to the broader community particularly during less than ideal 

conditions.  As Zuniga (2012) mentioned, “conditions are so easily interrupted by weather, traffic 

patterns, neighbourhood demographics and other factors”. 

According to the study’s results, intervention with the aim of increasing the CIM level must include 

strategies which improve both parents’ and children’s knowledge about CIM. Interventions should 

empower children to consider their safety and security while travelling without adult supervision. 

Participant parents reported several skills that their child must learn in order to be able to protect 

himself/herself while travelling without adult supervision. Regular meetings with other parents in 

the schools, or even in the common spaces of the community, can have a substantial effect on the 

level of CIM, as these types of meetings can increase social interactions among parents and make 

them conversant with other parents’ experiences. These meetings can increase the level of trust 

throughout neighbourhoods by parents becoming familiar with other parents.  This is an important 

issue for parents in granting a CIM licence to their child.  

If parents lack a sense of self-efficacy within urban environments or feel under-

confident in their abilities to impart the knowledge and skills they deem their 

children require in urban environments, then an increase in children's fields of 

promoted action in urban environments and CIM is unlikely. Parents need to be 

encouraged and supported to explore their competence and skills, and those of 

their children. (Rudner, 2012)  

To help facilitate CIM, planners need to identify and understand parents’ requirements in terms of 

their own knowledge and skills to prepare their children to go places by themselves. In fact, CIM 
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places parents in uncomfortable and uncertain situations that undermine their control in protecting 

their children. Rudner (2012) suggested that,  

Similar to Rudner’s (2012) study, the results from both the parental surveys and the interviews and 

focus groups acknowledge that planners should be involved in professional and public discussions 

that raise new knowledge about risk. The need to release relevant information or campaigns for 

parents was also mentioned by other researchers such as Fyhri and Hjorthol (2009) and Zuniga 

(2012). Parents need to be aware of all the advantages that come with CIM. Russell (2010) 

mentioned “parent groups” or “school-initiated events” that allow parents to articulate their 

concerns, which can be useful in increasing parents’ self-efficacy to offer a CIM licence to their child 

The most mentioned issues according to parents were about developing the built environment to 

becoming a child friendly area, for example, making road crossings safer and creating pedestrian 

footpaths, were amongst their other suggestions. According to the participants in this study, 

different aspects of the built environment have an important effect on their decision making about 

CIM. Parents mentioned that a child-friendly environment is necessary in which parents feel 

comfortable in offering a CIM license. Research has identified the importance of providing traffic 

calming infrastructure in neighborhoods in order to encourage active and independent mobility 

among schoolchildren. 

Moreover, there are several issues related to the social environment, which have a high level of 

importance among parents. The number of people in public spaces and streets is among the issues 

that participant parents mentioned several times. This can provide possible sources for children to 

ask for help, and also prevent bullying by providing street eyes on the streets that proven as a highly 

effective control of antisocial behaviour (Dovey 1998).  

Meetings should be arranged by governments and/or schools so that parents can meet each other 

to increase the level of social interaction and confidence regarding CIM licensing. The results of 

interviews with parents undertaken by  Russell (2010), clarified that parent and neighborhood 

characteristics, particularly self-confidence and social connectivity, are the strongest influences on 

children’s independent mobility and play. Parent ‘groups’ or school-initiated events, allowing 

parents to articulate their concerns may also be useful. Similar to the results of this study, McDonald 

et al. (2010) declared that “increasing physical activity through active travel to school may require 

intervention programs to address the social environment.” 
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7.4. Research limitations 

All research has some limitations. Some limitations are categorized as being irresolvable. For 

instance, we are not going to repeat this exact study again and so some things done within the 

research methods that limited the results just aren’t able to be overcome. Other issues are, 

however, resolvable via future research.   

 Resolvable Limitations of the Research 7.4.1.

Many of the study’s limitations related to the iMATCH parental survey questionnaires, which were 

developed in advance by the CIs involved in the project, including Paul Tranter and Carolyn 

Whitzman. Given space limitations and the problem of respondent burden, there were strict limits 

placed on the number of items that could be included in the questionnaires. As such, thorough 

explorations of individual issues, such as perceived behavioral control, were not possible within the 

instrument. The parameters included were not always a perfect fit with every aspect of the 

theoretical framework developed alongside. It is probable that a questionnaire designed today using 

the tested theoretical framework may provide more incisive results. In further similar studies 

attempts should be made to design parental surveys with reference to key aspects of the suggested 

theoretical constructs. 

In terms of the focus groups and interviews, the small sample sizes these methods require limits the 

transferability of these results somewhat. This was necessitated by the project’s timelines, although 

this was somewhat offset by choosing information rich interviewees. The qualitative interviews 

provided feedback from nine parents from three different sites in Brisbane. Because of time and 

budget limitations, the focus groups were conducted only in schools in Brisbane and Ipswich, further 

reducing transferability. This limitation caused complexity at the synthesis stage of analyzing the 

qualitative and quantitative data. The results would have been more reliable if more interviews 

could have been conducted for each school and from all of the sites where the research was taking 

place (Melbourne, Perth and Rockhampton).  

The theoretical framework developed here proved successful as a means to analyse the 

questionnaire and interview data for this sample. But it may be that the framework will need to be 

reshaped as further studies provide new insights. There may be some limitations and weaknesses 

which will be revealed by examining the suggested structure in different locations and contexts.  

Furthermore, in this study, the focus was on the parents in the surveys and the interviews rather 

than on all guardians involved in the granting of a CIM licence. More women than men responded to 

the surveys. The interactions between persons within the household and outside it may have an 



222 
 

impact on the final scope of a child’s independent mobility. Moreover, it is probable that there is a 

difference in the attitudes and concerns of men (mostly fathers) and women (mothers). The 

responses of the two fathers who were interviewed were similar, and differed in some detail from 

the responses of the mothers who were interviewed.  

The iMATCH study also omitted one key issue – the role of CIM in influencing educational outcomes 

for children, particularly in terms of their school grades. Preliminary studies suggest a link with active 

transport and so there may well be such a relationship (CITE AUTHOR Year, pp).  If a link to improved 

educational performance from CIM is proven this may well shape parental attitudes considerably, 

adding another dimension to the decisional balance questions in offering CIM licenses. Though not 

part of this thesis’ scope, the potential to explore this issue is considerable.  

 Irresolvable Limitations of the Research 7.4.2.

In relation to the present study, the primary limitation with regard to research methods was caused 

by the engagement of two different types of data consisting of different sample sizes at the same 

time. The complexity lay in the joining of the analysis results of the qualitative data with the 

quantitative data and the ability to synthesize them in order to be able to reveal suitable responses 

to the research questions. 

Moreover, at some points, the theories overlapped, which resulted in repetitive analysis or 

reporting. The use of the proposed theoretical framework was more time consuming, in comparison 

with the trend to use more limited methods in travel behaviour interventions. The analysis steps 

were more complicated and had to be repeated several times with the focus on each theory, 

because of the abovementioned overlap. Throughout some steps of the analysis, data and results 

had to be presented repeatedly.  

Although the theoretical framework resulted in more detailed and in depth analysis and definition of 

the attitudes and perceptions of parents, nevertheless,  issues with communication may have 

occurred because the attitudes or perceptions tested were not always accurately communicated 

between researcher and test subject. 

Because of the nature of the questionnaires and interviews by using the theoretical structure for the 

research there was the potential for the researcher to misread observations and survey processing, 

however many of these risks were managed successfully. Data collection had to be undertaken at 

different times of the year at different sites. Moreover, the differing rules existing in the different 

states in which the sample sites were located may have affected the results. These differences may 

not have affected the study to a great extent,, but should still be mentioned.  
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In addition, the sample size in each of the schools was different. This difference may have an effect 

on the analysis and the results. Using the same sample size in different neighborhood types and 

different cities may be reflected in the results. However, the voluntary nature of the questionnaire 

puts this issue out of the researcher’s authority. 

There were also limitations involving the statistical analysis, in that the various factors could be 

analysed in a number of different ways using this data (for instance via the multi-variate regression 

analysis), and while a number of alternative specifications were tested, it is conceivable that better 

options were overlooked. Differences in results can be caused by the use of different qualitative 

analysis methods, and different researchers can reach contradictory understandings. 

The potential for ‘chance’ findings of significance differences or lack of significant differences among 

analyses data must be mentioned. With significance generally set at the 95% confidence level, this 

still represents the potential for errors in 1 in 20 times. However, the number of analyses performed 

throughout this research, consisting generally of only two-way interactions is considered 

appropriate, and analysis of the actual relationships identified as significant were generally 

considered both plausible and meaningful. 

7.5. Research Propositions 

Children’s independent mobility (CIM) is a contemporary problem about travel behavioural 

interventions for policy decision-makers. Evaluations to capture whether interventions are at all 

successful in encouraging active and independent travel among children are in their primary stages. 

This study attempted to examine interventions aimed at increasing CIM and to suggest guidelines for 

evaluating, designing and running such interventions. As mentioned earlier (see Chapter Two), there 

are affective elements that can have a direct or indirect effect on children’s travel behaviour. These 

elements can be defined as build and cultural environment, socio-demographic environment, and 

parental attitudes. Previous review of related studies revealed that parental attitudes can be defined 

as one the most important elements and also the most neglected one in children’s travel behaviour 

change interventions and studies. The main focus of this study was on illuminating Australian 

parents’ attitudes and concerns and how intervention can meet these attitudes and concerns in 

order to increase CIM.  

Planners can play a facilitative role in increasing CIM by having a holistic understanding about how 

children’s travel behaviour change interventions can affect parents’ attitudes and concerns about 

CIM, and what they need to have in place in order to have the confidence to offer a CIM licence to 

their children. This understanding can lead policy makers to design suitable interventions for 
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implementation. This study has attempted to suggest guidelines for policy makers through the use of 

a theoretical structure, and by capturing parental attitudes and perceptions toward CIM by the use 

of that structure. 

 Implication for Theory  7.5.1.

As mentioned in Chapter Three, the nature of travel behaviour change interventions, which aim to 

reduce car use are very complex and challenging. In order to change travel behaviour, at least two 

aspects have to be taken into consideration. Firstly, how to alter attitudes and perceptions toward 

the sustainable and healthy modes of travel, and secondly, how to make these behaviour change 

processes irreversible and sustainable. There are no comprehensive models available to guide policy 

interventions to increase the level of success of children’s travel behaviour change interventions 

across both these dimensions. 

However, the most successful public health programs and initiatives are based on a comprehensive 

understanding of specific behaviours and the context in which the behaviours occur. A growing body 

of evidence suggests that developing travel behaviour change interventions upon a structured 

theoretical framework, can be more implemented than effective than those lacking such a 

theoretical foundation. Moreover, it is possible that strategies, which combine multiple theories and 

concepts, can possibly have larger effects. By adopting such structure, all possible aspects of the 

topic can be covered. Therefore, a comprehensive theoretical framework was required in the effort 

to optimize ways in which the processes of data collection and analysis could be facilitated and 

guided to achieve the best possible guidelines for policy makers, with regard to children’s travel 

behaviour change programs. 

A review of the literature concerning behaviour change theories guided the study to applying a 

combination of two theories as the theoretical framework. The theory of planned behaviour (TPB) 

approach focuses on the role of the perceived effect of behaviour, and focuses on different terms, 

perceived benefits and barriers and outcome expectations. This theory may help in preparing 

guidelines for understanding and manipulating travel behaviour, and in establishing interventions 

that work for individuals, but especially in consideration of key social structures. Meanwhile, the 

trans-theoretical model of behaviour change (TTM) was specifically established with a view toward 

developing interventions, and this theory has been applied extensively in planning interventions. 

This model focuses on the decision making process.  

The TTM is used in several travel behaviour change interventions. TravelSmart is one of the ongoing 

programs which have been developed within the context of TTM. The decision making process was 
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taken into consideration in designing the program. However, not many interventions which apply 

the TPB exist, although it is one of the most cited theories in behaviour change studies and 

interventions. 

A hypothesis theoretical model was suggested as the facilitator for a comprehensive research. The 

hypothesis model was evaluated by structural equation modelling.  The process of identifying 

possible models has been tested. The several path models were identified by testing the different 

permutation of both theories components (latent variables). SEM proposed a reliable and valid 

theoretical model that illuminated the relation and direction among the theories components and 

the actual behaviour that is CIM. The fit model revealed that a process of change is the variable that 

can be affected by other variables. Furthermore, the process of change is the only variables that 

have direct effect on the CIM. All other theories components have direct relation with the process of 

change and indirect relation with the actual behaviour that is CIM (See Chapter Three, Section 3-2 

and Chapter Five section 5-7). 

Throughout this research, an attempt was made to carefully consider the theories and their 

components. With the use of such a structure, the guidelines for planning interventions can be more 

comprehensive and effective. However, behaviour change theories are still progressing through the 

growth of knowledge and practice.  It is probable that by using suggested theoretical frameworks in 

practice and improving them over time, a new emerging theory in the travel behaviour change area 

has been built. 

 Implication for Policy and Practice  7.5.2.

Children’s travel behaviour change programs can be defined as being multi-disciplinary, multi-

sectoral interventions, which engage key stakeholders including public health officials, municipal 

planners and traffic engineers, school boards, parents and school administrators. Therefore, in order 

to design and evaluate such interventions, which aim to encourage CIM, a wide array of issues has to 

be taken into consideration. As mentioned earlier, this research is one of the first research, which 

attempted to explore parental attitudes and concerns not only by focusing on the disadvantages of 

CIM, but the advantages and benefits come with CIM from the parents’ point of view. In addition, 

this study is the first national wide research on children independent mobility. Moreover, research 

had been attempting to undertake all aspects of elements and issues that can affect the parents’ 

decision, such as build and social environment, parents’ perceived behaviour etc. 

To help facilitate CIM, planners need to identify and understand parents’ needs in terms of their 

own knowledge and skills to prepare their children to travel by themselves. According the 
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theoretical model, any type of program has to target parents’ self-efficacy and support them in their 

decisional balance and positive attitudes toward CIM in a very specific socio-cultural context. Parents 

need to be encouraged to explore their competence, skills, and those of their children. Furthermore, 

social norms and beliefs have to be taken into consideration carefully in designing children’s travel 

behaviour change interventions. 

According to the results of this research that was evaluated by theoretical model, it is apparent that 

parents’ concerns, social norms, and stages of change were different in each type of neighbourhood. 

These results led to the fact that the main focus of any policies related to children’s travel behaviour 

change interventions should be fully cognisant of the differences in different types of 

neighbourhoods. Therefore, the first step for children’s travel behaviour change interventions can be 

achieved by a precise understanding about different types of neighbourhoods within Australian 

cities. With such an understanding, policy makers can plan more implementable and efficient 

interventions to facilitate an increase in CIM.   

It has been proven by the theoretical model that there are several issues that affect the process of 

change. Any changes in different aspects of parents could probably alter their perceived evaluation 

both on their ability to action and subjective norm. Base on the theoretical framework these issues 

have to be followed by changes in processes of change and the required policies in order to increase 

CIM. Moreover, policy interventions should be flexible, and able to meet the different issues, which 

will arise in each neighbourhood. In some Australian neighbourhoods such as low-density 

neighbourhoods, the main concerns of parents were related to main roads, crossings and traffic 

flow. In these kinds of neighbourhoods, parents mentioned issues, which related to children’s safety.  

The new development communities contain different concerns for parents, those, which are more 

related to child security. The social environment was one of the most important concerns for 

participant parents. The research results illuminated that the level of social interaction within a 

neighbourhood can have direct effect on the level on CIM in that neighbourhood. Participant 

parents mentioned other concerns, which were related to child’s security, including stranger danger, 

bullying, and the effect of other children. Therefore, interventions for these types of 

neighbourhoods should focus more on the social environment. Strategies have to be planned with 

regard to increasing social interactions, especially among parents.  

 As parents’ concerns differ during the time when they move from one stage of change behaviour to 

another, a continual intervention with flexible strategies, which can be adopted as new situations 

arise, may result in an increase in the CIM level. This had been proven by  that “children’s travel 
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behaviour is a dynamic process, which keeps evolving, understanding of the reasons underlying the 

mechanisms of children’s activity-travel patterns are essential in order to provide a better projection 

of children’s future travel patterns and also in predicting how children’s travel would change in. 

response to various transport policy measures. Therefore,  process of behaviour change is another 

important issue which requires accurate consideration when designing interventions. Parents 

eventually move forward or backward over time, and this is related to the level of implementation of 

interventions. It is probable that parents who were in the preparation stage of the behaviour change 

process will move forward to the action stage, which requires different types of policies. According 

to what participant parents revealed, granting a CIM licence during school time is acceptable as 

there are other children travelling to/from school. The continual interventions, which improve over 

time, can make the CIM become internalised and become part of people’s lifestyles.  

There was no specific age for children to be allowed to travel independently. Having older siblings 

would decrease the age at which a child can be offered a CIM licence. The quality of the built 

environment, which is related to children’s safety, has a direct effect on the norm in a specific 

neighbourhood. Continues  

From the parents’ points of view, there are a variety of actions and strategies which can be 

implemented by the governments and the schools in order to facilitate CIM. These suggested actions 

range from making the built environment a child friendly area by ensuring that crossings are safe 

and that pedestrian footpaths are in place to improve social interaction. Participant parents 

reported several skills that their child must learn in order to be able to protect himself/herself while 

travelling without adult supervision. Participants acknowledged that these kinds of actions could 

facilitate their decision in offering a CIM licence to their child with more confidence. Therefore, 

other types of strategies that should be initiated are related to information and skills which children 

have to learn at school or through other ways, such as the media. These skills include how to ride a 

bike, how to cross the road, how to ask for help during travel time, etc. The granting of a gradual 

CIM licence has to be considered, as this helps both the children and the parents get ready for travel 

independence in a step by step manner, and this can reduce parents’ anxiety and concerns. 

Parents mentioned that hearing other parents’ experiences relating to children’s independent 

mobility can be helpful for them and may facilitate their decision regarding granting a CIM licence to 

their own children. Strategies such as regular meetings for parents at the school or in the common 

places in the neighborhood, including churches or local community rooms, can be considered as a 

facilitator for parents to perceive that they can offer a CIM licence to their child. These kinds of 

meetings can increase the level of social connection and as a direct result, influence parents’ 
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perceived beliefs about offering a CIM licence to their child/children. Parents can become familiar 

with other parents’ experiences by the use of these kinds of meetings. Moreover, meeting other 

parents who offer a CIM licence can help parents to make an easier decision about their own child’s 

independent mobility. Implementing such dialogue with parents can have a direct effect on the level 

of children’s active and independent travel, especially concerning the issue of travel to and from 

school. 

The results of the interviews support the surveys’ results in relation to the subjective norms and the 

perceived behaviour control. These results revealed that the subjective norms regarding CIM are 

somehow different in different types of neighbourhoods. Thus, the interventions aimed at increasing 

CIM have to be flexible in a way that can be linked to different social-cultural environments as well 

as to the built environment.  

The findings of this research highlighted the awareness of parents about the advantages of CIM, 

however, they had different concerns which prevented them from granting a CIM licence to their 

child to travel to/from school independently. They were unaware of the disadvantages of driving 

their children to and from school, therefore, increasing the awareness of parents about the negative 

effects of driving children to school should be a part of policy interventions. Accordingly, the results 

of this study show that, for both parents and children, educational activities can be an important 

part of any children’s travel behaviour change interventions. Growing awareness about the 

advantages and disadvantages of CIM, driving children to school and learning related skills can have 

a noticeable effect on the level of CIM. Since participant parents were aware of the advantages of 

CIM and had positive attitudes towards it, interventions aimed at increasing CIM are required to 

omit or decrease the disadvantages of CIM, which prevent parents from offering a CIM licence to 

their child. Furthermore, consideration should be given to the high proportion of parents who they 

noticed the advantages of CIM and believed that granting a CIM licence is acceptable. At the same 

time implying that it is not irresponsible for parents to drive children to school, as they were not 

aware of the disadvantages of driving children to school. Therefore, the strategies and policies, 

which familiarize parents with the disadvantages of driving children to school, should be considered. 

Children’s travel behaviour change interventions can provide different types of gradual CIM licences. 

This kind of strategy would enable systematic independent mobility for children, helping them to 

gradually learn the skills relating to independent mobility. Providing perceived gradual control of 

giving a CIM licence can help parents’ with their concerns about losing control of their child. 

Therefore, the implementation of gradual interventions, such as designing drop off zones nearby 

schools, can be an appropriate way to increase CIM, and should be considered in planning 
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interventions. The use of a gradual CIM licence can improve both parents’ and children’s perceived 

control regarding independent mobility. 

Moreover, schools with the highest level of reported CIM require interventions with a focus on 

encouraging parents to continue their behaviour and grant their child a CIM licence. In schools 

where parents are mostly in the preparation stage, the focus must be placed on issues which 

facilitate parents’ decision making processes regarding CIM. In addition, issues that prevent parents 

granting a CIM licence to their child/children, which clearly show the decisional balance, self-

efficacy, and process of change, have to be considered carefully when designing policy interventions. 

The important issue in planning interventions is that they have to be flexible in order to be matched 

with specific types of neighbourhoods to decrease parental concerns in each specific type of 

neighbourhood. As a result a suitable way of planning interventions can be achieved by defining a 

framework which incorporates a process that starts with redefining and categorizing the different 

types of neighborhoods in Australia. Determining the parents’ concerns in each specific type of 

neighborhood can be the next step in the intervention planning process, then interventions may 

contain strategies relating to the different type of neighborhood. For each neighborhood, related 

strategies for each category may to be used in order to achieve the best possible result. As parents’ 

concerns and attitudes differ in different types of neighborhoods, a mixture of strategies which are 

related to specific community types can probably increase the level of success. For example, 

interventions aimed increasing CIM in neighbourhoods such as the Brisbane-outer suburb have to be 

designed with a focus on parental concerns about the built environment (traffic problem, few people 

on the streets, etc.). The interventions for neighbourhoods such as the Brisbane-middle suburb have 

to be planned with a focus on the social environment. 

These findings can lead policy makers to design convenient interventions which help parents 

progress from the preparation stage to the action stage and from the action stage to the 

maintenance stage of the process of granting a CIM licence to their children. Furthermore, regular 

assessment of the parents’ stages of change seems to be a sufficient strategy to be used in order to 

capture whether parents have moved from one stage to another in a particular neighborhood. These 

kinds of assessments can provide useful information for policy makers, and can guide them to make 

changes in the intervention to meet the parents’ requirements in the specific stage that they are in. 

 However, by using the suggested theoretical structure and improving it with further research, a 

holistic children travel behaviour change intervention can be designed with more effective ways of 

increasing children’s active and independent travel. 
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7.6. Directions for Further Research 

There are a number of avenues for future research. Improvement in both the theoretical structure 

suggested in this research along with the restriction of data collecting limitations, can lead to a 

comprehensive and implemented children travel behaviour change intervention. (Zuniga 2012) 

Further studies are needed to assess and evaluate the theoretical framework across a range of 

target populations and contexts. As further research in the travel behaviour change field continues, 

there are likely to be significant improvements that can be made to this theoretical framework. 

Knowledge about the nature of human behaviour in the field of psychology is growing and changing, 

behaviour change theories can be developed in a specific way to target travel behaviour change 

interventions.   

Future research should investigate intra-household dynamics amongst adults, and the role of non-

household members, in influencing and enabling CIM. The roles of fathers, grandparents and other 

guardians appear under-explored in this field, and this thesis mostly surveyed mothers. Moreover, as 

more is discovered about the psychological differences between children and adults and the roles of 

each in shaping children’s travel behaviour, a framework specific to children may emerge which is 

quite distinct from those used for parents and guardians, although this is uncertain.  

We need to continue to evaluate interventions but with a stronger focus on CIM, rather than just 

active transport. Improving intervention efficacy will greatly assist the roll-out of interventions, but 

we should also be testing their effect on our cities and regions more holistically, and their effects on 

children beyond just their travel. A key direction for this research should be to explore links with 

children’s educational performance. Are children involved in behaviour change interventions who 

increase their independent mobility and active travel better performed in the classroom in terms of 

academic work? Should such links be made the rationale for investment in such interventions may 

significantly increase, and there may be sudden interest from what are presently apathetic 

education departments, who (somewhat understandably) mostly see travel as a transport agency 

concern and not their responsibility.  
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Dear Ms Moghtaderi 

 

I write further to the ethical clearance that was previously granted to 

your project  "NR:  Parental Concerns about Children’s Independent 

Mobility in Australian Cities" (GU Ref No: ENV/31/13/HREC). 

 

As you may know, the national research ethics framework requires that 
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Appendix 02: Parental survey 
 

 

Your child’s travel and activity 

Questions for the parent or carer of school child 

Independent Mobility, Active Travel and Children’s Health/  

Children’s Active Travel, Connectedness and Health 

 
 

 

 

Thank you for agreeing to take part in this project. 

 

This is a national study funded by the Australian Research Council looking at children aged 10 to 13 and 

how they use their neighbourhoods. The study is being conducted by researchers from CQUniversity 

(Rockhampton), Curtin University (Perth), Griffith University (Brisbane), the University of Melbourne, 

and the University of New South Wales (Sydney). 

 

This survey is about how suitable your neighbourhood is for your child to walk, cycle or use public 

transport.  The information you provide may be used by national, state and local governments to 

design neighbourhoods and programs that support children’s active travel and improve children’s 

health. 

 

What are my next steps? 

This survey will take you about 20 minutes to complete.  Your assistance with completing this survey 

will help make our study a success.  You and your child’s participation in this study are completely 

voluntary.  You are free to stop taking part in the study at any time. If you would like to participate, 

please read and sign the consent form.  Any parent or guardian can fill in the form. 

 

There are no right or wrong answers. Most questions can be answered by ticking a box, or writing a 

response in a space. 

 

The survey should be returned with your child to school. If you have more than one child involved in 

this study, please fill in a separate survey for each child. 

 

Where can I get further information? 

If you require any further information, or have any concerns, feel free to contact the researchers based 

in Brisbane, Ms Farinaz Moghtaderi (Phone: 0421 148 257, email: f.moghtaderi@griffithuni.au) (Ms 

Saba Al-Saleem (Phone: 0410 892 202, email: saba.al-saleem@griffithuni.edu.au) and Dr Matthew 

Burke (Phone: 07 3735 7106, email: m.burke@griffith.edu.au). 

  

mailto:saba.al-saleem@griffithuni.edu.au
mailto:saba.al-saleem@griffithuni.edu.au
mailto:m.burke@griffith.edu.au
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YOUR CHILD’S TRAVEL  
 

Q1. Details about your child (Please tick the appropriate box) 

 
a. Your child’s first name ________________  

b. My child is in  Year 4 □ Year 5 □ Year 6 □ Year 7 □ 

c. My child is         a girl □ a boy □ 
 

d. My child’s age is  _____  years  and ____ months old 
 

e. How tall is your child?_________ (centimetres) 
 

f. How much does your child weigh? _____________ (kilograms) 
 

 

 

Q2. Is your child allowed to travel TO school without an adult present?  

YES □ At what age was your child first allowed to travel TO school….  

without an adult? _____ years  

without an adult but with siblings/friends? ______ years 

alone ? ______ years 

NO □ At what age will you allow your child to travel TO school…. 

  without an adult? _____ years  

  without an adult but with siblings/friends? ______ years 

  alone ? ______ years 
 

Q3. Is your child allowed to travel FROM school without an adult present?  

YES □ At what age was your child first allowed to travel FROM school… 

without an adult? _____ years  

without an adult but with siblings/friends? ______ years   

alone ? ______ years 

NO □ At what age will you allow your child to travel FROM school…. 

  without an adult? _____ years  

  without an adult but with siblings/friends? ______ years 

  alone ? ______ years 

  



V 
 

Q4. Is your child allowed to cross main roads without an adult present? (note: by main roads, we 

mean roads with medium to heavy traffic, not local roads with limited traffic) 

YES □ At what age was your child first allowed to cross main roads without an adult? _____ 

years  

NO □ At what age will you allow your child to cross main roads without an adult? _____ years 

 

 

Q5. Does your child have a bicycle in good working order? (Please tick one box) 

YES  □ 

NO   □ 
 

 

Q5a. Is your child allowed to cycle on main roads without an adult? 

YES  □ At what age was your child first allowed to cycle on main roads without an adult? _____ 

years  

NO  □ At what age will you allow your child to cycle on main roads without an adult? ______ 

years 

 

 

 

Q6. Is your child allowed to travel on buses, trams trains or other public transport without an adult 

present (other than a school bus)? 

YES  □ At what age was your child first allowed to travel on public transport alone? _____ years  

NO  □ At what age will you allow your child to travel on public transport alone? ______ years 

 

 

 

Q7. When you were the age your child is now, how did you usually travel to school?  

(Please tick one box only) 

□ Walked      □ Car 

□ Local bus, train or other public transport  □ School bus 

□ Cycled      □ Other (please state)_________________ 
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Q8. How far is your child allowed to travel from home? (Please tick one box on each line) 

 

 To places 

within your 

street or the 

next street 

Within your 

neighbourhood 

(about one 

kilometre) 

To places in adjacent 

neighbourhoods 

(e.g. shopping 

centres, cinemas) 

Your 

City 

Centre 

Anywhere 

in the city 

By himself 

or herself □ □ □ □ □ 

With friends or 

siblings but 

without adults 

□ □ □ □ □ 

 

 

ATTITUDES ABOUT CHILDREN’S TRAVEL TO SCHOOL AND IN THE 

NEIGHBOURHOOD 
The next few questions ask about how your child travels to places in and around the 

neighbourhood. There are no right or wrong answers.  

 

 

Q9. Does your child’s school encourage students to walk or ride a bike to school?  

(Please tick one box only) 

 

□ YES walk only          □ YES ride only           □ YES walk and ride          □ NO           □ Don’t know 

If YES in what way does the school do this? 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

_________ 

 

 

If NO does your school discourage children from walking or riding a bike to school? How? 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

_________ 
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Q10. To what extent do you agree or disagree each of the following statements?  

(Please tick one box each line) 

 

 
Strongly 

Disagree 
Disagree 

Neither 

agree nor 

disagree 

Agree 
Strongly 

agree 

a.   It is irresponsible for parents to allow 

their children to walk or cycle in our 

neighbourhood without an adult 
□ □ □ □ □ 

b.   I know other parents at my child’s school 

well □ □ □ □ □ 
c.    I think other parents would be 

concerned if I allowed my child to walk 

and cycle by themselves in my child’s 

neighbourhood 

□ □ □ □ □ 

d.    I am confident that my child has the 

ability to walk or cycle in the 

neighbourhood without an adult 
□ □ □ □ □ 

e.   I think it is irresponsible for other parents 

to drive their children to school □ □ □ □ □ 

f.    I am actively involved in my child’s school □ □ □ □ □ 
g.   I am actively involved in neighbourhood 

– based organizations □ □ □ □ □ 
h.    I think it is important that my child 

develop skills to travel alone □ □ □ □ □ 
i.    I think it is important that my child meet 

and/or play with other children on the 

way to school and other places 
□ □ □ □ □ 

 

 

  



VIII 
 

PLACES AND PEOPLE IN YOUR NEIGHBOURHOOD 
The next few questions ask about your perception of your neighbourhood. There are no right or 

wrong answers.  

 

 
 

Q11. How long have you lived in this neighbourhood? (Please tick one box only) 
 

 Less than 1 year 1-2 years 3-5 years More than 5 years 

How long have you lived in this 

neighbourhood? □ □ □ □ 
 

 
 
 
 
Q12. Please answer yes or no to the following questions.  
 
 Yes No 

a. Can you get help from friends when you need it? 
 □ □ 

b. If you were caring for a child and needed to go out, could you ask 
a neighbour for help? 
 

□ □ 

c. Have you visited a neighbour in the past two weeks? 
 □ □ 

d. When you go shopping in your local area are you likely to run into 
friends and acquaintances? 
 

□ □ 

e. In the past 6 months, have you done a favour for a sick or absent 
neighbour (e.g. collected their mail)? 

 

□ □ 
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Q13. Do you agree or disagree with these statements about your neighbourhood? (Please tick one 

box on each line) 

 

 Strongly 
agree 

Agree Neither 
agree nor 
disagree 

Disagree Strongly 
disagree 

a. Most people can be trusted □ □ □ □ □ 
b. Most of the time people try to be 
helpful □ □ □ □ □ 
c. People in this neighbourhood can be 
trusted □ □ □ □ □ 

d. This is a close-knit neighbourhood □ □ □ □ □ 

e. People around here are willing to help 
their neighbours □ □ □ □ □ 
f. People in this neighbourhood 
generally don’t get along with each 
other 

□ □ □ □ □ 

g. People in this neighbourhood do 
share the same values □ □ □ □ □ 

 

  



X 
 

Q14. Which of the following would likely increase the freedom of your child to walk or cycle in your 

local neighbourhood without an adult? (Please tick each box that is relevant) 

 

a. More pedestrian crossings on roads where my child walks □ 
b. Fewer cars and trucks □ 
c. More things for my child/children to do in my neighbourhood 

(eg., shops, libraries, organised sports) □ 
d. Improved public transport  □ 
e. Lower motor vehicle speed limits □ 
f. More footpaths  □ 
g. More people walking and cycling in the local streets □ 
h. Programs that encourage children and adults to walk  □ 
 

i. Programs that encourage children and adults to cycle □ 

j. Better parks and playground in my neighbourhood □ 

j. Other (please describe__________________________________  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q15. Do you agree or disagree with the following statements about your neighbourhood?                   

(Please tick one box only each line) 
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 Strongly 

Disagree 

Disagree Neither 

agree 

nor 

disagree 

Agree Strongly 

Agree 

a. I often see adults walking in my 

neighbourhood □ □ □ □ □ 
b. I often see children walking in my 

neighbourhood □ □ □ □ □ 
c. Our neighbourhood is friendly □ □ □ □ □ 
d. I know my neighbours well □ □ □ □ □ 
e. My child/ children often play with 

other children in the street □ □ □ □ □ 
f. Assaults by strangers is a concern 

in my neighbourhood □ □ □ □ □ 
g. Road traffic safety is a concern in 

my neighbourhood □ □ □ □ □ 
h. Our neighbourhood is a nice place 

to walk around □ □ □ □ □ 
i. We have several friends in the 

neighbourhood □ □ □ □ □ 
j. The neighbourhood is a good place 

to live □ □ □ □ □ 
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ABOUT YOU AND YOUR FAMILY 

 
Q16. What is your gender? 

Male □ Female □ 

 

Q17. What is your age? _____ 

 

Q18. What is your marital status? 

Married/de facto □ Separated/divorced/widowed □  Single/never married □ 
 

Q19. Do  you share care of your child/ children with another parent? (i.e. does your child live part 

time elsewhere) 

YES □  NO □ 

 
Q20. What is the total number of people (including children) who live with you on most days in the 

house? 

_______people 

 

 

Q21. What are the ages of the children (under 18 years) who live with you on most days in your 

house? 

 

 Child 1 Child 2 Child 3 Child 4 Child 5 

Child’s age in years      

 

 

Q22. Does your household have a dog? 

YES □ NO □ 
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Q23. Which of these groups best describes the highest level of education you and your partner (if 

applicable) have completed? If you are currently studying, record the highest level already 

completed. (Please tick one box only for you and one box for your partner, if applicable) 

 

 You Your partner 

Did not complete primary school □ □ 
Primary school □ □ 
Some secondary (high) school □ □ 
Completed secondary (high) school – year 12 □ □ 
Trade/apprenticeship □ □ 
Certificate/diploma - TAFE □ □ 
Bachelor degree - university □ □ 
Higher degree (Masters, PhD) - university □ □ 
Other (Please specify below): 

____________________________________________ □ □ 

 

 

Q24. How many hours per week are you involved in voluntary or paid work (not including 

housework)? _____ hours/week   

 

Q25. How do you and or your partner usually travel to work or study? (Please tick one box in each 

row only - if more than one mode is used, choose the mode used for the longest distance of the trip 

and/or most often) 

 Not 

applicable 
Walk Bicycle Drive car or 

motorbike 

Driven by 

someone else 

Public 

transport 

Other 

You □ □ □ □ □ □ □ 
Your partner □ □ □ □ □ □ □ 
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Q26. How long does your (and/or your partner’s) average trip to work or study take?                                 

(Please tick one box in each row only) 

 Not 

applicable 

Less than 

5 minutes 

5-15 

minutes 

16-30 

minutes 

31 minutes- 

1 hour 

More than 

1 hour 

You □ □ □ □ □ □ 
Your partner □ □ □ □ □ □ 

 

 

Q27. How many registered motor vehicles (cars, trucks, motorbikes) are there in your household? 

__________ 

 

Q28. Which of the following best describes the location of your home? (Please tick one box only) 

 On a 

highway 

On a busy 

road 

On a minor 

road 

In a cul-de-sac (dead-end 

street) or other road with 

almost no traffic 

Location of home □ □ □ □ 
 

 

Q29. Do you have a back yard or other play area adjacent to your house (front yard, courtyard) large 

enough and suitable for children to run around outside? 

YES □ NO □ 

 

Q30. Do you rent or own your home? 

Rent □ own (including holding a mortgage) □ 

 
Q31. What street and suburb do you and your child live in?  

Street: _____________________House/Unit No:__________Suburb: ______________ 

 

Q32: What is your telephone number (so we could contact you regarding any questions on the 

survey or equipment for your child)?__________________________________________________ 
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Q33. Thank you for filling out this survey.  Do you have any other comments, either about this survey 

or about increasing children’s active and independent travel in your neighbourhood? 

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

__________________ 

_________________________________________________________________________________

_________________________________________________________________________________

______ 

_________________________________________________________________________________

_________________________________________________________________________________

______ 

 

Thank you for taking the time to complete this survey. Your answers are an important part of this 

National research project. 
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Appendix 03/Focus groups/Interviews material/ primary Invitation letter-Phone script 
 
 
Dear Mr/Ms … 

Thank you for agreeing to be interviewed as part of this research project. This letter is a 

follow-up the conversation we had on phone about the parental focus group. In this part of 

our research we ask you to attend meeting in the form of focus groups that are to be 

conducted by me. I seek your consent to take notes and record your voice during the meeting. 

Attached you can find some information you may need, consent form and address of the 

coffee we will meet in.  

I would appreciate your attendance at the meeting and it will help us improve policies in order 

to children independent mobility and active transport. 

  

Yours Sincerely, 

 

Farinaz Moghtaderi 

PhD Researcher  

School of Environment 

 Griffith University 

170 Kessels Road 

NATHAN QLD 4111 

Ph: +61 421 148 257 

Email: f.moghtaderi@griffith.edu.au   
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Appendix 03/Focus groups-Interviews material/ Invitation letter 

 

    
 

Contacts: Ms Farinaz Moghtaderi 
 PhD Researcher 
  School of Environment 
  Griffith University 
  Ph: + 61 421 148 257 
  Email: f.moghtaderi@griffith.edu.au 
 
 Dr Christine Armit 
   Research Officer, CATCH/iMATCH 
  Curtin University 
     Ph:  +61 408 574 785 

      Email: c.armit@griffith.edu.au 

 
PhD Research Project:   Parental Concerns about Children’s Independent Mobility in 

Australian Cities 

Thank you for previously expressing your interest in participating in a focus group on parental attitudes 

and concerns as part of the CATCH/iMATCH project. This letter is to provide further information on 

the study and the research activities proposed.  

We are inviting you to attend a short ‘focus group’ meeting (a discussion of 6 to 10 parents, facilitated 

by myself and Dr Christine Armit).  

The CATCH/iMATCH projects have been looking at the travel of children aged 10 to 13 and how they 

use their neighborhoods across different schools in Australia. The surveys previously completed by 

children, parents and guardians like you have provided considerable insight into how children’s travel is 

perceived, and the influences upon it. In these focus groups we wish to explore in greater depth parental 

attitudes and perceptions towards children’s independent travel and their walking, cycling and 

‘wheeling’ in the Australian context. We also seek to explore parents’ views about programs such as 

‘Active School Travel’ to determine whether and how they can better respond to parental concerns.  

Though there has been much written about these issues in recent years, surprisingly few researchers 

have actually listened to parents directly about their concerns and needs. If you participate, the 

information you provide may be used by national, state and local governments to better design 

neighbourhoods and to improve programs that help support children’s active travel and improve 

children’s health.  

These focus group discussions will provide very important data for my PhD thesis, which is part of the 

iMATCH study funded by the Australian Research Council.  

Only those persons who previously indicated they would be interested in possibly participating in a 

focus group have been contacted as possible participants for these focus groups at this stage. 

We are seeking participants with diverse views, including parents with different attitudes to the 

freedoms they believe primary school children should be granted to travel independently of adults. We 

mailto:f.moghtaderi@griffith.edu.au
mailto:c.armit@griffith.edu.au
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seek to understand the range of attitudes and concerns in the community to be able to help policy makers 

meet the real needs of parents, guardians and children.  

The conversations will be strictly convivial, supportive and non-confrontational.  

The focus group will be held at: 

………………… Cafe 

Date:…………….., Time: from …………………… 

Which you can select one that is more suited for you. 

(There will be free coffee/tea and cake for all participants.) 

 

We seek your consent to tape the focus group or individual interviews as these are the best way to 

capture the full conversation. We will then transcribe the conversation into text and de-identify all 

participants. Audio recordings and notes taken during interviews will be erased/destroyed after 

transcription. In accordance with the University’s Schedule of Retention Periods for Research Data and 

Primary Materials, the transcript data will be stored electronically on a Griffith server under password 

protection with access only available to the researchers. The data will be retained for 5 years after the 

end of the year of publication of the last refereed publication that is based on the data, or longer if 

dictated by the publication’s editorial policy. After this period the transcript data will be deleted. 

Reports produced as a result of this research may include a thesis dissertation, a conference paper, a 

paper in a refereed journal, or similar academic publications.  

Participants who provide contact details will be sent a summary of the research results within six months 

of the focus groups being conducted. And we will also place a summary of the results on the project 

website. 

Whilst every effort will be made to ensure that data collected as part of this project is not directly 

attributable to a particular person, it may still be possible for a third party to identify you.  That is, even 

though you won’t be named in the study or any publications arising from it, it may be difficult for the 

researchers to completely prevent third parties from identifying participants.   

The Australian Commonwealth Privacy Commissioner has also defined opinions as personal 

information. The conduct of this research involves the collection, access and / or use of your personal 

information. Your de-identified personal information may be reported in academic publications, such as 

conference and journal papers or reports, or similar academic publications. Other than this disclosure, 

the information collected is confidential and will not be disclosed to third parties without your consent, 

Our conversation will be about these topics; 

 Children’s independent mobility: The ability of children to walk or cycle around their 
neighbourhood without adult accompaniment 
 Independent Travel License: The license that parent give to their child/children for 
walking, cycling or roaming around without adult supervision 
 Children’s travel behaviour change interventions: Policy makers have introduced 

policy interventions targeting children’s travel behaviour such as: Walk to School Programs, 

Bicycle Travel Smart Schools, and Active School Travel 
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except to meet government, legal or other regulatory authority requirements. Copies of this data may be 

used for other research purposes. However, your anonymity will at all times be safeguarded. For further 

information consult the University’s Privacy Plan at http://www.griffith.edu.au/privacy-plan or 

telephone +61 7 3735 5855. 

Griffith University conducts research in accordance with the National Statement on the Ethical Conduct 

of Human Research (2007).  If you have any concerns or complaints about the ethical conduct of the 

research project you should contact the Manager, Research Ethics on +61 (0)7 373 54375 or research-

ethics@griffith.edu.au. 

Participation in this research project is entirely voluntary.  You are free to withdraw from the study at 

any time without comment or penalty.  

Please keep this information sheet for future reference. 

If you agree to participate in this project, please let me know by a simple e-mail, text message with your 

name and whether you can attend. If you require further information or have any questions, you can also 

contact me at any time regarding the project via the details above. 

We would be extremely pleased if you were able to assist us with this project. 

 

Yours Sincerely, 

Farinaz Moghtaderi, 

PhD Researcher 

Griffith University 
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Appendix 03/Focus groups- Interviews material/ Consent form 
 

 

 
 

Research team: 

 

 

 

 

 

 

 

 

 

 

Consent Form 

 
Parental Concerns about Children’s Independent 

Mobility in Australian Cities 
 

 
By signing below, I confirm that I have read and understood the information package and in particular have noted 
that: 
 

 I understand that my involvement in this research will include a focus group/interview on children’s travel in 
Australian cities 

 

 I have had any questions answered to my satisfaction; 
 

 I understand the risks involved; 
 

 I understand that there will be no direct benefit to me from my participation in this research; 
 

 I understand that my participation in this research is voluntary; 
 

 I understand that if I have any additional questions I can contact the research team; 
 

 I understand that I am free to withdraw at any time, without comment or penalty; 
 

 I understand that I can contact the Manager, Research Ethics, at Griffith University Human Research Ethics 
Committee on 3735 5585 (or research-ethics@griffith.edu.au) if I have any concerns about the ethical 
conduct of the project; and 

 

 I agree to participate in the project. 
 
 

Name 
 
 

Signature 
 
 

Date 
 
 

 

 

 

Ms Farinaz Moghtaderi 
PhD Researcher  
School of Environment 
Griffith University 
170 Kessels Road 
  NATHAN QLD 4111 
Ph: +61 421 148 257 
Email: f.moghtaderi@griffith.edu.au   

 

Dr Matthew Burke 
Australian Research Council Future 
Fellow & Senior Research Fellow 
Urban Research Program 
Griffith University 
170 Kessels Road 
NATHAN QLD 4111 
Ph: 07 3735 7106 
Email: m.burke@griffith.edu.au 

 

mailto:research-ethics@griffith.edu.au
mailto:m.burke@griffith.edu.au
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Appendix 03/Focus groups-Interviews material/ Questioner 

 

 

Ref. Number __ ___________ 

“Thank you for agreeing to take part in this project.” 

 

 
 

 

Q1. How does your child/children usually travel to school?  

□ Walk                          □ By car 

□ By public transport            □ Bicycle   

□ Other (please state) _________________ 

 

 

Q2. Do you believe 10 year old Australian children should gradually be allowed to walk, cycle and 

generally roam around, without adult supervision? 

□ Strongly Disagree   □ Disagree  □ Neither agree nor disagree  □ Agree  □ Strongly agree 

 

Q3. Is your child allowed to travel TO/FROM school without an adult present?  

□ NO   

□ YES, with friends  

□ YES, with her/his sibling 

□ YES, alone 

Q4. Do you agree with this statement: “If you want, is it easy for you to let your child travel to/from 
school without adult supervision”?  

□ Strongly Disagree   □ Disagree  □ Neither agree nor disagree  □ Agree  □ Strongly agree 
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Appendix 04: Codes from thematic analysis 

Sites Codes 

Brisbane Middle  

(Focus Group) 

Come home late 

Influence of other children 

Less control on children by parents 

Child’s self-confident 

Child’s independency 

Child’s road skills 

Child’s social skills 

Distance to school 

Child’s road Sense 

Child’s cognitive ability  

Child’s responsibility 

Pathways quality 

Walking is the most active way of travel for 

children 

Influence of other children 

Different rules and values in different family 

Lack of public transport 

Ability of tracking child’s travel by “go card”  

Drop off point can be useful 

1. Girls are more vulnerable but more 

responsible  

Connect school with business and manage 

public meeting for parents like in church hall 

Level of maturity of each child 

Child’s gender 

Observe their environment more while walking 

than  

Traveling in small group of children 

Knowing neighbours by parents (meeting with 

other parents) 

Shops and People around 

Knowing other Parents  

School's Responsibility and available school’s 

facilities (supervise front door after school, 

someone at school’s office 20 min after school) 

Parent's childhood bad experience  

Siblings or friends nearby 

Neighbourhood watches 

Mobile phone and apps 

Being independent mobile just in school time 

Lollipop lady 

walk to/from school is more acceptable than 

other destinations 

High school as an acceptable age  for CIM 

Web search in order to get information 

High school as a suitable age for CIM 

Brisbane Outer  

(Focus Group) 

traffic risk 

traffic jam 

unsafe Crossings 

Car speed 

Main road around 

Lack of traffic light 

Drop off zone 

Get fresh air and free mind if children walk 

to/from school is more acceptable than other 

destinations 

Come home late 

Influence of other children 

Bullying  

Child’s level of Independent 

Watching other kids travel independent  (which 

is common on neighbourhood) 

Decrease in CIM after program dropped 

Travel in a group of children 

More traffic in school time 

Distance to school 

No pedestrian friendly area 

After school programs which are different in 

each school 

Child’s Responsibility 

Child’s Level of maturity 

Child’s gender 

Knowing other Parents  

School's Responsibility available school’s 

facilities such as drop zone and being school’s 

member there 

Parent's past experiences  

Siblings or friends nearby 

Daniel Morcombe story 

Different rules and values in different family 

Roads full of cars other than people 

Being independent mobile just in school time 

Effect of friend’s opinions about CIM 

Lollipop lady 

Low density residential area  

Travel from school at afternoon is more possible 

as parents’ work time 

High school as a suitable age for CIM 

Other parents’ decision about CIM 

Ipswich-MPE 

(Individual 

Interviews) 

Older siblings make it easy to give CIM license to 

very young children(even Child’s ability of being 

road smart 

different sort of rules for each child in order to 

age differences 

mobile phone 

Child’s Responsibility 

Come home late 

Child’s cognitive ability 

Main Roads around 

Child’s  Gender (boys have more freedom 

while  girls are more responsible) 

Other Parents decision 

Children can make themselves in trouble 

Bullying 

School's Responsibility available school’s 
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Sites Codes 

Necessity of educating children and letting them 

have their own experience  

Importance of developing child’s self-confident 

Learning leadership by travel with younger 

sibling 

Learning being independent’s skills 

Watching other kids travel independent  (which 

is common on neighbourhood) 

Child’s  Level of maturity 

Child’s feeling about independent mobility 

(ready to be or not) 

Insufficient public transport (bus)  

children travel in a group 

come back straight and do not go to other 

places 

Less control on children by parents 

 

facilities 

Knowing other parents in neighbours and local 

community 

Different school time (primary and high school) 

Distance to school 

Good path ways 

Parents’ work time 

Listen to other parent’s opinion but decide 

according to family rules 

There is not specific norm for CIM 

It is common to see children travel in 

neiboughrhood 

Parent's experience and background 

Wild areas around 

Daniel  Morcombe story 

It is common to see children travel in 

neiboughrhood 
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Appendix 04: Categories from thematic analysis. 

Sites Categories 

Brisbane Inner 

Suburb 

(Focus Group) 

Advantages of CIM 

Disadvantages of CIM 

Safety 

Built Environment 

Child's character 

Social environment 

Other Parents 

School's Responsibility 

Parent's experience and background 

Siblings or friends nearby 

Brisbane Middle 

suburb 

(Focus Group) 

Traffic danger 

Advantages of CIM 

Disadvantages of CIM 

Safety 

Built Environment 

Child's character 

Other Parents 

School's Responsibility 

Parent's experience and background 

Siblings or friends nearby 

Brisbane outer 

suburb 

(Individual 

Interviews) 

Advantages of CIM 

Disadvantages of CIM 

Safety 

Built Environment  

Child's character 

Social environment 

Other Parents 

School's Responsibility 

Parent's experience and background 

Siblings or friends nearby 

Traffic danger 

Whole Data Set Advantages of CIM 

Disadvantages of CIM 

Traffic danger 

Strangers 

Safety 

Built Environment 

Child's character 

Social environment 

Other Parents 

School's Responsibility 

Parent's experience and background 

Siblings or friends nearby 
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Appendix 04: Normative thematic analysis results. 

 

 

 

 

 

  

Codes 

 

 

 

 

 

 

 

 

 

 

 

 

Themes 

 

 

 

 

 

 

 

 

 

 

 

 

Categories 

 

 

 

 

 

 

 

 

 

 

 

 

Concerns 

about 

CIM 

Safety 

Shops and People around 

Wild areas 

Pathways quality 

Travel in large group of 

children 

Children are capable to 

be stupid 

Daniel  Morcombe 

story 

Traffic 

unsafe Crossings 

Car speed 

Main road around 

Pathways quality 

No pedestrian friendly 

area 

Drivers that don’t 

attention to school’s signs 
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Categories 

 

 

 

 

 

 

 

 

 

 

 

 

Codes 

 

 

 

 

 

 

 

 

 

 

 

 

Themes 
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Appendix 05: Survey analysis for each involved schools. 

1. Parental Surveys’ Analysis Relating to TTM 

Attitude toward CIM in Intervention Schools 

Brisbane – Middle: As shown in Table 5-4, none of the respondents from this school believed that; “It 

is irresponsible for parents to allow their children to walk or cycle in our neighbourhood without an 

adult.” Meanwhile, 64.7% of respondents indicated their disagreement (55.9%) or strong disagreement 

(8.8%) with the same statement. Most respondent parents from this school (97.2%), agreed (54.3%) 

and strongly agreed (42.9%) that developing skills to enable their children to travel alone is important.  

Table Error! No text of specified style in document.-1: Parental attitudes toward CIM/Brisbane - Middle school 

Brisbane – Middle 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

It is irresponsible for parents to allow 
their children to walk or cycle in our 
neighbourhood without an adult 

3 8.8 19 55.9 12 35.3 0 0 0 0 

I think it is important that my child 
develop skills to travel alone 

1 2.9 0 0 0 0 19 54.3 15 42.9 

I think it is important that my child 
meet and/or play with other children 
on the way to school and other places 

3 8.6 8 22.9 11 31.4 8 22.9 5 14.3 

 

Brisbane – Outer: About 38.2% of respondents stated their disagreement (or strong disagreement - 

10.36%) about the statement that allowing children to walk or cycle in their neighbourhood is 

irresponsible of parents. Meanwhile, 73.9% of respondents believed that it is not irresponsible for 

parents to drive their children to school. In relation to the statement; “I think it is important that my 

child develop skills to travel alone” about 77.3% stated their agreement (55.1%) or strong agreement 

(23.1%) (See Table Error! No text of specified style in document.-2). 

Table Error! No text of specified style in document.-2: Parental attitudes toward CIM/Brisbane - outer school 

Brisbane – Outer 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

It is irresponsible for parents to allow 
their children to walk or cycle in our 
neighbourhood without an adult 

7 10.3 19 27.9 28 41.2 8 11.8 6 8.8 

I think it is important that my child 
develop skills to travel alone 

2 2.9 3 4.3 10 14.5 38 55.1 16 23.2 

I think it is important that my child 
meet and/or play with other children 
on the way to school and other 
places 

6 8.7 13 18.8 26 37.7 22 31.9 2 2.9 

 

Melbourne – Inner: Among parents who responded to a survey at this school, 36.8% disagreed and 

52.6% strongly disagreed with the statement that it is irresponsible for parents to allow their children 

walk or cycle in their neighbourhood. About 47.4% of parents disagreed and 21.1% strongly disagreed 

that driving children to school is irresponsible for parents, while no one agreed. Meanwhile, 68.4% 
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strongly agreed and 21.1% agreed that it is important for their child to develop skills to travel alone 

(see Table Error! No text of specified style in document.-3).  

Table Error! No text of specified style in document.-3: Parental attitudes toward CIM/ Melbourne – Inner school 

Melbourne – Inner 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

It is irresponsible for parents to allow 
their children to walk or cycle in our 
neighbourhood without an adult 

10 52.6 7 36.8 1 5.3 1 5.3 0 0 

I think it is important that my child 
develop skills to travel alone 

1 5.3 0 0 1 5.3 4 21.1 13 68.4 

I think it is important that my child 
meet and/or play with other children 
on the way to school and other 
places 

1 5.3 3 15.8 3 15.8 8 42.1 4 21.1 

 

Attitude toward CIM in Non-intervention Schools 

In this section parental attitudes toward their children’s independent mobility were examined in non-

intervention schools, same as the intervention schools. 

Ipswich - MPE:  Among all respondents, only 11.4% agreed (9.1%) or strongly agreed (2.3%) with the 

statement which asked whether it is irresponsible for parents to allow their children to walk or cycle to 

school in their neighbourhood without an adult. (See Table 5-7). At the same time, a high proportion of 

respondents, about 84.1%, indicated that it is important that their child develop skills to travel alone. 

(See Table Error! No text of specified style in document.-4). 

Table Error! No text of specified style in document.-4: Parental attitudes toward CIM/Ipswich-MPE school 

Ipswich-MPE 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

It is irresponsible for parents to 
allow their children to walk or 
cycle in our neighbourhood 
without an adult 

4 9.1 14 31.8 21 47.7 4 9.1 1 2.3 

I think it is important that my 
child develop skills to travel 
alone 

1 2.3 1 2.3 5 11.4 28 63.6 9 20.5 

I think it is important that my 
child meet and/or play with 
other children on the way to 
school and other places 

4 9.1 12 27.3 8 18.2 15 34.1 5 11.4 

 

Melbourne – Middle:  As shown in Table 5-8, only 11.8% of the respondents from this school believed 

that; “It is irresponsible for parents to allow their children to walk or cycle in our neighbourhood 

without an adult.” Meanwhile, 47% of respondents replied their disagreement (17.6%) or strong 

disagreement (29.4%) with the same statement. As shown in Table Error! No text of specified style in 

document.-5, about 93.7% of respondents (68.8% agreed and 25.0% strongly agreed) mentioned that 

developing skills to travel alone is important for their children, and no one disagreed with this 

statement.  
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Table Error! No text of specified style in document.-5: Parental attitudes toward CIM/ Melbourne – Middle 
school 

Melbourne – Middle 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

It is irresponsible for parents to allow 
their children to walk or cycle in our 
neighbourhood without an adult 

4 23.5 5 29.4 6 35.3 0 0 2 11.8 

I think it is important that my child 
develop skills to travel alone 

0 0 0 0 1 6.3 11 68.8 4 25.0 

I think it is important that my child 
meet and/or play with other children 
on the way to school and other places 

0 0 5 29.4 5 29.4 6 35.3 1 5.9 

 

Perth – Inner: Among all the respondents, no one agreed and 2% strongly agreed with the statement 

that it is irresponsible for parents to allow their children to walk or cycle in their neighbourhood 

without an adult (see Table Error! No text of specified style in document.-6).  At the same time, a high 

proportion of the respondents, about 85.7%, indicated that it is important that their children develop 

skills to travel alone. Only 8.2% of parents from this school disagreed and 2.0% strongly disagreed with 

the same statement. While 52.1% of the respondents agreed (33.3%) or strongly agreed (18.8%) with 

the statement; “I think it is important that my child meet and/or play with other children on the way to 

school and other places”, about 20.9% mentioned their disagreement (14.6%) or strong disagreement 

(6.3%). 

Table Error! No text of specified style in document.-6: Parental attitudes toward CIM/ Perth school 

Perth – Inner 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

It is irresponsible for parents to 
allow their children to walk or 
cycle in our neighbourhood 
without an adult 

10 20.4 21 42.9 17 34.7 0 0 1 2.0 

I think it is important that my 
child develop skills to travel alone 

1 2.0 4 8.2 2 4.1 23 46.9 19 38.8 

I think it is important that my 
child meet and/or play with other 
children on the way to school and 
other places 

3 6.3 7 14.6 13 27.1 16 33.3 9 18.8 

 

Rockhampton: As shown Table Error! No text of specified style in document.-7, only 13.9% of the 

respondents (12.5% agreed and 1.4% strongly agreed) from this school believed that; “It is 

irresponsible for parents to allow their children to walk or cycle in our neighbourhood without an 

adult.” About 72.2% of parents disagreed with this statement. Among all the respondents, about 70.8% 

(51.4% agreed and 19.4% strongly agreed) indicated that developing the skills for their children to 

travel alone is important, and no one disagreed with this statement. 

Table Error! No text of specified style in document.-7: Parental attitudes toward CIM/ Rockhampton schools 

Rockhampton 
Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 
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VALID 
N 

% 
VALID 

N 
% 

VALID 
N 

% 
VALID 

N 
% 

VALID 
N 

% 

It is irresponsible for parents to 
allow their children to walk or 
cycle in our neighbourhood 
without an adult 

6 8.3 23 31.9 33 45.8 9 12.5 1 1.4 

I think it is important that my 
child develop skills to travel 
alone 

0 0 3 4.2 18 25.0 37 51.4 14 19.4 

I think it is important that my 
child meet and/or play with 
other children on the way to 
school and other places 

7 9.7 17 23.6 20 27.8 24 33.3 4 5.6 

 

Subjective Norms in Intervention Schools 

Brisbane – Middle: From the respondents, 11.5% supposed that other parents would be concerned if 

they allowed their child/children to walk or cycle in their neighbourhood without an adult. At the same 

time 54.3% of respondents disagreed with the statement; “I often see children walking in my 

neighbourhood. About 28.6% of respondents mentioned that their child/children often play with other 

children in the street.  

Table Error! No text of specified style in document.-8: Parents’ beliefs about subjective norms / Brisbane 
Middle 

Subjective Norm 
Strongly 
disagree 

Disagree 
Neither agree 
nor disagree 

Agree 
Strongly 

agree 

N % N % N % N % N % 

I think other parents would 
be concern if I allowed my 
child to walk and cycle by 
themselves in my  
neighbourhood 

1 2.9 17 48.6 13 37.1 3 8.6 1 2.9 

I often see adults walking in 
my neighbourhood 

0 0 0 0 1 2.9 30 85.7 4 11.4 

I often see children walking 
in my neighbourhood 

0 0 7 20.0 9 25.7 18 51.4 1 2.9 

My child/children often 
play/s with other children in 
the  street 

6 17.1 13 37.1 6 17.1 9 25.7 1 2.9 

 

Brisbane – Outer: As shown in Table Error! No text of specified style in document.-9, 10.3% of 

respondent parents mentioned that they think other parents would be concerned if they allowed their 

child/children to walk or cycle in the neighbourhood by themselves. As Table 5-13 shows, while 67.3% 

of the participants mentioned that they often see children walking in their neighbourhood, however 

21% of them believed otherwise. Approximately 40% of respondents indicated that their child/children 

often play with other children in the street, although about 45% of participants disagreed (36.2%) or 

strongly disagreed (8.7%) with this statement. 
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Table Error! No text of specified style in document.-9: Parents’ beliefs about subjective norms / Brisbane outer 

Subjective Norm 
Strongly 
disagree 

Disagree 
Neither agree 
nor disagree 

Agree 
Strongly 

agree 

N % N % N % N % N % 

I think other parents would 
be concern if I allowed my 
child to walk and cycle by 
themselves in my 
neighbourhood 

3 4.4 27 39.7 31 45.6 6 8.8 1 1.5 

I often see adults walking in 
my neighbourhood 

2 2.9 3 4.3 3 4.3 42 60.9 19 27.5 

I often see children walking 
in my neighbourhood 

4 5.8 11 15.9 11 15.9 31 44.9 12 17.4 

My child/children often 
play/s with other children in 
the  street 

6 8.7 25 36.2 10 14.5 17 24.6 11 15.9 

 

Melbourne – Inner:  Around 31.6% of respondent parents agreed or strongly agreed with the 

statement; “I think other parents would be concerned if I allowed my child to walk and cycle by 

themselves in my neighbourhood”, while 42.1% indicated their disagreement. All parents in this school 

mentioned that they see adults walking in the neighbourhood (see Table Error! No text of specified 

style in document.-10).   

While just 10.5% of participants declared their disagreement with the statement “I often see children 

walking in my neighbourhood”, 73.6% mentioned their agreement or strong agreement.  

Table Error! No text of specified style in document.-10: Parents’ beliefs about subjective norms / Melbourne- 
Middle 

Subjective Norm 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree Strongly agree 

N % N % N % N % N % 

I think other parents would be 
concern if I allowed my child to 
walk and cycle by themselves in 
my  neighbourhood 

2 10.5 6 31.6 5 26.3 5 26.3 1 5.3 

I often see adults walking in my 
neighbourhood 

0 0 0 0 0 0 11 57.9 8 42.1 

I often see children walking in 
my neighbourhood 

0 0 2 10.5 3 15.8 7 36.8 7 36.8 

My child/children often play/s 
with other children in the  
street 

3 15.8 9 47.4 1 5.3 4 21.1 2 10.5 

 

Subjective Norm in Non-intervention Schools 

Subjective norms and social norms in the community can directly affect a parent’s decision about their 

child/children’s independent mobility. 

Ipswich-MPE: About 27% of respondents believed that other parents in their neighbourhood would be 

concerned if they gave a CIM licence to their child. Only one respondent (6.8%) from this school 

disagreed with the statement; “I often see adults walking in my neighbourhood”. Only 2.3% of 

respondents replied that they do not often see children walking or cycling in their neighbourhood. A 

high proportion (59.2%) of respondents agreed or strongly agreed with the statement; “My 
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child/children often play with other children in the street”. For this statement, 29.5% of respondent 

parents replied their disagreement (See Table Error! No text of specified style in document.-11). 

Table Error! No text of specified style in document.-11: Parents’ beliefs about subjective norms / Ipswich-MPE 

Subjective Norm 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

I think other parents would be 
concerned if I allowed my child 
to walk and cycle by themselves 
in my neighborhood 

4 9.1 16 36.4 12 27.3 11 25.0 1 2.3 

I often see adults walking in my 
neighbourhood 

0 0 3 6.8 3 6.8 30 68.2 8 18.2 

I often see children walking in 
my neighbourhood 

0 0 1 2.3 8 18.2 29 65.9 6 13.6 

My child/children often play/s 
with other children in the  
street 

2 4.5 13 29.5 3 6.8 18 40.9 8 18.2 

 

Melbourne – Middle: Almost 23.5% of parents indicated their belief that other parents in the 

neighborhood would be concerned if they gave a CIM licence to their child. Approximately 94.1% of 

respondents declared that they often see adults walking in their neighbourhood, while no one 

disagreed with this statement. About 23.5% of participant parents replied that they do not see children 

walking in their neighbourhood. 

 

 

Table Error! No text of specified style in document.-12: Parents’ beliefs about subjective norms / Melbourne- 
Middle 

Melbourne – Middle 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree Strongly agree 

N % N % N % N % N % 

I think other parents would be 
concern if I allowed my child to 
walk and cycle by themselves in 
my  neighbourhood 

4 23.5 7 41.2 2 11.8 3 17.6 1 5.9 

I often see adults walking in my 
neighbourhood 

0 0 0 0 1 5.9 11 64.7 5 29.4 

I often see children walking in 
my neighbourhood 

0 0 4 23.5 3 17.6 5 29.4 5 29.4 

My child/children often play/s 
with other children in the  
street 

5 29.4 7 41.2 2 11.8 0 0 3 17.6 

 

Perth – Inner: A noticeable proportion of respondents from this school declared their disagreement 

(46.9%) or strong disagreement (10.2%) about the statement; “I think other parents would be 

concerned if I allowed my child to walk and cycle by themselves in my neighbourhood”. Approximately 

84% of parents replied that they often see adults walking in their neighbourhood. Accordingly, a 

noticeable proportion of respondents (60.4%) mentioned that they often see children walking in their 

neighbourhood.  
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Table Error! No text of specified style in document.-13: Parents’ beliefs about subjective norms / Perth - inner 

Perth – Inner 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

I think other parents would be 
concern if I allowed my child to 
walk and cycle by themselves in 
my  neighbourhood 

5 10.2 23 46.9 15 30.6 5 10.2 1 2.0 

I often see adults walking in my 
neighbourhood 

1 2.1 3 6.4 3 6.4 30 63.8 10 21.3 

I often see children walking in my 
neighbourhood 

1 2.1 10 20.8 8 16.7 25 52.1 4 8.3 

My child/children often play/s 
with other children in the  street 

7 14.6 21 43.8 5 10.4 9 18.8 6 12.5 

 

Rockhampton: From all respondents in these schools, just 8.3% declared that they believe the other 

parents in their neighbourhood may be concerned if they gave a CIM licence to their child. As shown in 

Table Error! No text of specified style in document.-14, nearly 80% of parents mentioned that they 

often see adults walking in the neighbourhood. Of the respondents from these schools, 52.8% 

indicated that they often see children walking in their neighbourhood. From all respondents, 50% 

agreed or strongly agreed with the statement; “My child/children often play with other children in the 

street”.  

Table Error! No text of specified style in document.-14: Parents’ beliefs about subjective norms / Rockhampton 

Rockhampton 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree Strongly agree 

N % N % N % N % N % 

I think other parents would be 
concern if I allowed my child to 
walk and cycle by themselves in 
my neighbourhood 

11 15.3 27 37.5 28 38.9 6 8.3 0 0 

I often see adults walking in my 
neighbourhood 

1 1.4 3 4.2 10 13.9 46 63.9 12 16.7 

I often see children walking in 
my neighbourhood 

0 0 9 12.5 10 13.9 44 61.1 9 12.5 

My child/children often play/s 
with other children in the  street 

2 2.8 22 30.6 12 16.7 29 40.3 7 9.7 

 

Perceived Behavioural Control in Intervention Schools 

Brisbane – Middle: None of the participant parents agreed with the statement; “I think it’s 

irresponsible for parents to drive their children to school”. Of respondents from this school, 57.2% 

replied that they are actively involved in their child’s school and only 15.3% mentioned they are not 

involved. Accordingly, 29.4% of respondent parents revealed that they are actively involved in 

neighbourhood–based organizations and 40.1% mentioned they are not involved in these 

organizations.  

Table Error! No text of specified style in document.-15: Parents’ PBC about CIM / Brisbane – Middle 

PBC 

Strongly 
Disagree 

Disagree 
Neither agree nor 

disagree 
Agree strongly agree 

N % N % N % N % N % 
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I think it’s irresponsible for parents 
to drive their children to school 

9 25.7 19 54.3 7 20.0 0 0 0 0 

I am actively involved in my child’s 
school 

1 2.9 5 14.3 9 25.7 12 34.3 8 22.9 

I am actively involved in 
neighborhoods–based organizations 

2 5.9 12 35.3 10 29.4 7 20.6 3 8.8 

It’s irresponsible for parents to 
allow their children to walk or cycle 

in our neighborhoods without an 
adult 

3 8.8 19 55.9 12 35.3 0 0 0 0 

 

Brisbane – Outer: About 74% of respondents mentioned that they believed that it is not responsible 

for parents to drive their children to school. A noticeable proportion of respondents (45.6%) replied 

that they are actively involved in their child’s school.  Around 56% of respondents mentioned they are 

not actively involved in the neighbourhood–based organizations. 

Table Error! No text of specified style in document.-16: Parents’ PBC about CIM / Brisbane – Outer 

PBC 

Strongly 
Disagree 

Disagree 
Neither agree nor 

disagree 
Agree 

strongly 
agree 

N %  % N % N % N % 

I think it’s irresponsible for parents 
to drive their children to school 

30 43.5 21 30.4 16 23.2 1 1.4 1 1.4 

I am actively involved in my child’s 
school 

5 7.4 12 17.6 20 29.4 26 38.2 5 7.4 

I am actively involved in 
neighbourhood–based organizations 

8 11.8 30 44.1 18 26.5 9 13.2 3 4.4 

It’s irresponsible for parents to allow 
their children to walk or cycle in our 

neighbourhood without an adult 
7 10.3 19 27.9 28 41.2 8 11.8 6 8.8 

 

Melbourne – Inner: Of the respondents from this school, no one believed that driving children to 

school is irresponsible behaviour. In About 26.3% of parents noted that they are not involved in their 

child’s school. For the statement which asked about involvement in neighbourhood–based 

organizations, 26.8% agreed and replied they are involved in such organizations A high proportion of 

participant parents (89.4%) from this school believed that it is not irresponsible for parents to allow 

their child to walk or cycle without adult supervision (see Table Error! No text of specified style in 

document.-17).  

Table Error! No text of specified style in document.-17: Parents’ PBC about CIM / Melbourne – Inner 

PBC 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

I think it’s irresponsible for parents 
to drive their children to school 

4 21.1 9 47.4 6 31.6 0 0 0 0 

I am actively involved in my child’s 
school 

0 0 5 26.3 5 26.3 4 21.1 5 26.3 

I am actively involved in 
neighbourhood–based organizations 

3 15.8 5 26.3 4 21.1 5 26.3 2 10.5 

It’s irresponsible for parents to 
allow their children to walk or cycle 
in our neighbourhood without an 
adult 

10 52.6 7 36.8 1 5.3 1 5.3 0 0 
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Perceived Behavioural Control in Non-intervention Schools 

Ipswich-MPE: As shown in Table Error! No text of specified style in document.-18, only 2.3% of 

respondents believed that it is irresponsible for parents to drive their child to school. Around 32% of 

parents mentioned that they are actively involved in their child’s school. A noticeable proportion of 

parents (about 50%) replied that they are not actively involved in neighbourhood –based 

organizations. 

Table Error! No text of specified style in document.-18: Parents’ PBC about CIM / Ipswich-MPE 

PBC 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

I think it’s irresponsible for parents 
to drive their children to school 

16 37.2 14 32.6 12 27.9 0 0 1 2.3 

I am actively involved in my child’s 
school 

7 15.9 15 34.1 8 18.2 9 20.5 5 11.4 

I am actively involved in 
neighbourhood–based organizations 

5 11.4 21 47.7 13 29.5 1 2.3 4 9.1 

Melbourne – Middle: About 47% of respondent parents from this school believed that it is not 

irresponsible for parents to drive their child to school. A noticeable proportion of them (47.1%) were 

neutral about this statement. About 47.1% of respondents informed that they are actively involved in 

their child’s school. Moreover, 47.2% of respondents stated that they are not involved in 

neighbourhood–based organizations. While 11.8% of respondents believed that it is irresponsible for 

parents to allow their child to walk or cycle without adult supervision, 35.3% replied that they are 

neutral. 
Table Error! No text of specified style in document.-19: Parents’ PBC about CIM / Melbourne – Middle 

PBC 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

I think it’s irresponsible for parents 
to drive their children to school 5 29.4 3 17.6 8 47.1 1 5.9 0 0 

I am actively involved in my child’s 
school 

2 11.8 3 17.6 4 23.5 6 35.3 2 11.8 

I am actively involved in 
neighbourhood–based organizations 

2 11.8 6 35.3 6 35.3 1 5.9 2 11.8 

It’s irresponsible for parents to 
allow their children to walk or cycle 
in our neighbourhood without an 
adult 

4 23.5 5 29.4 6 35.3 0 0 2 11.8 

Perth – Inner: Around 63.3% believed that this is not irresponsible behaviour for parents to drive their 

children to school and 26.5% were neutral. While 16.7% of parents notified that they are not involved 

in their child’s school, 60.5% stated that they are. About 28.2% of respondents mentioned they are not 

actively involved in neighbourhood organizations. About 64.7% of respondent parents believed that it 

is not irresponsible for parents to allow their child to walk or cycle in the neighbourhood. 

Table Error! No text of specified style in document.-20: Parents’ PBC about CIM / Perth – Inner 

PBC 
Strongly 

disagree 
Disagree 

Neither agree 

nor disagree 
Agree 

Strongly 

agree 
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N % N % N % N % N % 

I think it’s irresponsible for parents 
to drive their children to school 

15 30.6 16 32.7 13 26.5 3 6.1 2 4.1 

I am actively involved in my child’s 
school 

0 0 8 16.7 11 22.9 21 43.8 8 16.7 

I am actively involved in 
neighbourhood–based organizations 

1 2.1 13 27.1 19 39.6 14 29.2 1 2.1 

It’s irresponsible for parents to 
allow their children to walk or cycle 
in our neighbourhood without an 
adult 

10 20.4 21 42.9 17 34.7 0 0 1 2.0 

 

Rockhampton:  Of the respondents, about 45.8% strongly disagreed and 26.4% disagreed with the 

statement which stated that it is irresponsible for parents to drive their child to school. About 42.8% of 

parents stated that they are not actively involved in their child’s school and 15.7% informed that they 

are involved.  Noticeable proportion of respondents (51.5%) mentioned that they are not involved in 

neighbourhood–based organizations Moreover, a noticeable proportion of participant parents (45.8%) 

replied that they had no opinion about the statement; “It’s irresponsible for parents to allow their 

children to walk or cycle in our neighbourhood without an adult”. 

Table Error! No text of specified style in document.-21: Parents’ PBC about CIM / Rockhampton 

PBC 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

I think it’s irresponsible for parents 
to drive their children to school 

33 45.8 19 26.4 17 23.6 1 1.4 2 2.8 

I am actively involved in my child’s 
school 

3 4.3 8 11.4 29 41.4 22 31.4 8 11.4 

I am actively involved in 
neighbourhood–based organizations 

6 8.6 30 42.9 30 42.9 3 4.3 1 1.4 

It’s irresponsible for parents to 
allow their children to walk or cycle 
in our neighbourhood without an 
adult 

6 8.3 23 31.9 33 45.8 9 12.5 1 1.4 

 

2. Parental Surveys’ Analysis Relating to TTM 

Stage of Change in Intervention Schools 

Brisbane – Middle: As shown in Table Error! No text of specified style in document.-22, parents 

informed that 48.6% of children at this school have a licence to travel to school without adult 

supervision. Around 60% of parents reported that their child is allowed to cross main roads 

independently. They replied that 11.4% of children have a licence to use public transport 

independently. Considering this information, parents from this school are more at the “preparation” 

than the “action” stage of change. 
Table Error! No text of specified style in document.-22: Brisbane - Middle stage of change: 

–Stage of change 
Yes No 

N % N % 
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Brisbane – Outer:  

According to the surveys, 49.3% of participant parents from this school informed that they granted a 

CIM licence for their child/children to travel to and/or from school. A noticeable proportion of 

participant parents (53.7%) informed that their child was allowed to cross main roads without adult 

supervision. Around 16% of parents allowed their child to use public transport (Table Error! No text 

of specified style in document.-23). These proportions suggested that parents from this school 

are mostly in the “preparation” and the “action” stages of change. 

Table Error! No text of specified style in document.-23 : Brisbane outer school’s stage of change 

Melbourne – Inner:  Situated in an inner suburban neighbourhood, this school is one of the 

intervention schools. A high percentage of parents from this school (around 74%) give the CIM licence 

to their children. About 58% of children have a licence to cross main roads. Parents reported that 21 % 

of children from this school were allowed to use public transport (see Table Error! No text of 

specified style in document.-24). This information shows that parents are in the “action” and also 

the “maintenance” stages of change.  

Table Error! No text of specified style in document.-24: Melbourne – Inner suburb school’s stage of change 

 

 

 

 

 

 

Stage of Change in Intervention Schools in Non-intervention Schools 

Ipswich - MPE: This school is in a master-planned neighbourhood and is one of the non-intervention 

schools. According to the parents’ surveys, 58.1% of participant parents reported that their child was 

allowed to travel to and/or from school independently. Around 48% of respondents replied that their 

child is not allowed to cross main roads without adult supervision. Only 11.9% of children were allowed 

to use public transport (see Table Error! No text of specified style in document.-25). Regarding this 

information, as the proportion of parents who gave a CIM licence to their children to travel to/from 

school is more than 50%, it can be suggested that parents from this school are mostly at the 

“preparation” stage, and a noticeable number of parents are in the “action” stage of change. 

Is your child allowed to travel to and/or from 
school without adult supervision? 

17 48.6 18 51.4 

Is your child allowed to cross main roads 
without adult supervision? 21 60.0 14 40.0 

Is your child allowed to travel by public 
transport without adult supervision? 

4 11.4 31 88.6 

Stage of change 
Yes No 

N % N % 

Is your child allowed to travel to and/or from 
school without adult supervision? 

34 49.3 35 50.7 

Is your child allowed to cross main roads 
without adult supervision? 

36 53.7 31 46.3 

Is your child allowed to travel by public 
transport without adult supervision? 

11 15.9 58 84.1 

Stage of change 
Yes No 

N % N % 

Is your child allowed to travel to and/or from 
school without adult supervision? 

14 73.7 5 26.3 

Is your child allowed to cross main roads 
without adult supervision? 

11 57.9 8 42.1 

Is your child allowed to travel by public 
transport without adult supervision? 

4 21.1 15 78.9 
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Table Error! No text of specified style in document.-25: Ipswich - MPE’s stage of change 

 

Melbourne – Middle: The Melbourne middle suburb school is a non-intervention school, but a 

considerable proportion of parents (88.2%) informed that they granted a CIM licence to their children. 

Around 41% of parents reported that their children were allowed to cross main roads. Around 17.6% of 

children from this school were allowed to use public transport (see Table Error! No text of 

specified style in document.-26). According to these data, participant parents from this school are 

mostly at the “action” and the “maintenance” stages of change. 

Table Error! No text of specified style in document.-26:  Melbourne - Middle school’s stage of change 

  
 

 

 

 

 

 

 

Perth – Inner: Perth’s inner suburb school is a non-intervention school. According to the parents’ 

surveys, around 69.6% of children from this school have a licence for CIM. About 47% of participant 

parents mentioned that their child was allowed to cross main roads. Meanwhile, only 2% of parents 

had granted a licence for their child to use public transport without the supervision of an adult. These 

statements suggest that parents are in the “action” and the “maintenance” stages of change. 

Table Error! No text of specified style in document.-27 : Perth – Inner school’s stage of change 

Rockhampton: For this research, the data for three separate Rockhampton schools were 

combined and represented as one data seta. All of these schools are located in a regional area 

and they are non-intervention schools. As shown in Table Error! No text of specified style in 

Stage of change 
Yes No 

N % N % 

Is your child allowed to travel to and/or from 
school without adult supervision? 

25 58.1 18 41.9 

Is your child allowed to cross main roads 
without adult supervision? 

20 47.6 22 52.4 

Is your child allowed to use public transport 
without adult supervision? 

5 11.9 37 88.1 

Stage of change 
Yes No 

N % N % 

Is your child allowed to travel to and/or from 
school without adult supervision? 

15 88.2 2 11.8 

Is your child allowed to cross main roads 
without adult supervision? 

7 41.2 10 58.8 

Is your child allowed to travel by public 
transport without adult supervision? 

3 17.6 14 82.4 

Stage of change 
Yes No 

N % N % 

Is your child allowed to travel to and/or from 
school without adult supervision? 

34 69.4 15 30.6 

Is your child allowed to cross main roads 
without adult supervision? 

23 46.9 26 53.1 

Is your child allowed to travel by public 
transport without adult supervision? 

1 2.0 48 98.0 
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document.-28, about 59.7% of respondents reported that they do not give a CIM licence to their 

child. Meanwhile, 46.3% of the respondent parents responded that their child was allowed to 

cross main roads. Only 6.9% of the respondent parents allow their children to use public 

transport. Most of participant from these schools are at the “preparation” and the “action” 

stages of change, according to the information collected in the surveys. 

Table Error! No text of specified style in document.-28: Rockhampton schools’ stage of change 

 

 

 

 

Decisional balance in Intervention schools 

Brisbane – Middle: As shown in Table Error! No text of specified style in document.-29, 37% of 

participant parents stated that it is important for their child/children to meet or play with other 

children. The majority of the respondents, around 97%, agreed or strongly agreed with the statement; 

“I think it is important that my child develop skills to travel alone.” Around 74% of participant parents 

mentioned that their neighborhood is a friendly one. Among the participant parents who answered the 

questionnaire, 48.6% agreed or strongly agreed that they know their neighborhood well. Moreover, 

81% of parents stated their agreement with the statement; “People around are trying to be helpful, 

and they are willing to help their neighbor.” Accordingly, none of the respondent disagreed with the 

statement; “People in this neighborhood can be trusted”, while 54.3% agreed with a similar statement. 
 
Table Error! No text of specified style in document.-29: Brisbane – Middle - MPE schools’ decisional balance 

Decisional balance 
 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

I think it is important that my child meet 
and/or play with other children on the 
way to school and other places 

3 8.6 8 22.9 11 31.4 8 22.9 5 14.3 

I think it is important that my child 
develops skills to travel alone 

1 2.9 0 0 0 0 19 54.3 15 42.9 

Our neighbourhood is friendly 0 0 0 0 9 25.7 25 71.4 1 2.9 

I know my neighbours well 2 5.7 0 0 16 45.7 16 45.7 1 2.9 

Most of the time people try to be helpful 0 0 0 0 7 20.0 26 74.3 2 5.7 

People around here are willing to help 
their neighbour 

0 0 0 0 12 34.3 23 65.7 0 0 

People in this neighbourhood can be 
trusted 

0 0 0 0 16 45.7 19 54.3 0 0 

  
 

Brisbane – Outer: As for the importance of meeting or/and playing with other children, 34.8% of 

participant parents replied their agreement (see Table Error! No text of specified style in 

document.-30). More than 87% of participant parents reported their agreement (55.1%) and strong 

agreement (23.2%) to the statement; “I think it is important that my child develop skills to travel 

alone.” 68.1% of respondent parents revealed their agreement with the statement; “Our 

Stage of change 
Yes No 

N % N % 

Is your child allowed to travel to and/or from 
school without adult supervision? 

43 59.7 29 40.3 

Is your child allowed to cross main roads without 
adult supervision? 

32 46.3 37 53.7 

Is your child allowed to travel by public transport 
without adult supervision? 

5 6.9 67 93.1 
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neighbourhood is friendly.” In reference to the surveys’ results, about 74% of participant parents 

believed that most of the time people in their neighbourhood try to be helpful. . 57.9% of participant 

parents mentioned that most of the time people try to be helpful. 

Table Error! No text of specified style in document.-30: Brisbane – Outer schools’ decisional balance 

Decisional balance 

Strongly 
Disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

strongly 
agree 

N % N % N % N % N % 

I think it is important that my child 
meet and/or play with other children 
on the way to school and other places 

6 8.7 13 18.8 26 37.7 22 31.9 2 2.9 

I think it is important that my child 
develops skills to travel alone 

2 2.9 3 4.3 10 14.5 38 55.1 16 23.2 

Our neighbourhood is friendly 1 1.4 1 1.4 20 29.0 40 58.0 7 10.1 

I know my neighbours well 2 2.9 8 11.6 27 39.1 27 39.1 5 7.2 

Most of the time people try to be 
helpful 

1 1.4 3 4.3 14 20.3 47 68.1 4 5.8 

People around here are willing to help 
their neighbour 

1 1.4 3 4.3 25 36.2 39 56.5 1 1.4 

People in this neighbourhood can be 
trusted 

0 0 3 4.3 31 44.9 34 49.3 1 1.4 

 

Melbourne – Inner: As shown in  

 

Table Error! No text of specified style in document.-31, about 21% of participant parents reported 

their disagreement (15.8) and strong disagreement (5.3%) with the statement; “I think it is important 

that my child meet and/or play with other children on the way to school and other places” Regarding 

the statement related to the importance of developing a child’s skill to travel alone, 89.5% of the 

respondent reported their agreement (21.1%) and strong agreement (68.4%). About 78% of 

respondents reported that their neighbourhood is a friendly one. Moreover, 73.3% of respondents 

reported that people in their neighbourhood can be trusted, and 90.4% reported that most of the time 

people try to be helpful. No one disagreed with these statements. 

 

 

Table Error! No text of specified style in document.-31: Melbourne – Inner schools’ decisional balance 

Decisional balance 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

I think it is important that my child 
meet and/or play with other children 
on the way to school and other 
places 

1 5.3 3 15.8 3 15.8 8 42.1 4 21.1 

I think it is important that my child 
develops skills to travel alone 

1 5.3 0 0 1 5.3 4 21.1 13 68.4 

Our neighbourhood is friendly 0 0 0 0 4 21.1 13 68.4 2 10.5 

I know my neighbours well 1 5.3 2 10.5 7 36.8 7 36.8 2 10.5 

Most of the time people try to be 0 0 0 0 2 10.5 15 78.9 2 10.5 
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helpful 

People around here are willing to 
help their neighbour 

0 0 0 0 7 36.8 11 57.9 1 5.3 

People in this neighbourhood can be 
trusted 

0 0 0 0 5 26.3 13 68.4 1 5.3 

 

Decisional balance in Intervention schools 
Ipswich - MPE:  According to the parents’ surveys, 45.5% of participant parents believed that it is 

important for their child to meet and play with other children on the way to school or other places. 

Around 84% of participant parents agreed or strongly agreed with the statement; “I think it is 

important that my child develop skills to travel alone”. Nearly 73% of participant parents replied that 

their neighbourhood is a friendly one, however only 34.1% of respondents mentioned that they knew 

their neighbours well. About 75% of respondents agreed or strongly agreed with the statement; “Most 

of the time people try to be helpful.” Also, just 16% of respondents mentioned that people in their 

neighbourhood can be trusted. 

 

 

 

 

 

Table Error! No text of specified style in document.-32: Ipswich - MPE schools’ decisional balance 

Decisional balance 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

I think it is important that my child 
meet and/or play with other children 
on the way to school and other places 

4 9.1 12 27.3 8 18.2 15 34.1 5 11.4 

I think it is important that my child 
develops skills to travel alone 

1 2.3 1 2.3 5 11.4 28 63.6 9 20.5 

Our neighbourhood is friendly 0 0 1 2.3 11 25.0 28 63.6 4 9.1 

I know my neighbours well 3 6.8 11 25.0 15 34.1 12 27.3 3 6.8 

Most of the time people try to be 
helpful 

1 2.3 3 6.8 7 15.9 28 63.6 5 11.4 

People around here are willing to help 
their neighbour 

0 0 3 6.8 18 40.9 20 45.5 3 6.8 

People in this neighbourhood can be 
trusted 

0 0 7 15.9 19 43.2 15 34.1 3 6.8 

 

 

Melbourne – Middle:  Regarding the statement; “I think it is important that my child meet and/or play 

with other children on the way to school and other places”, around 41% of participant parents 

informed of their agreement and strong agreement. Nearly 93.8% of the respondents replied that 

developing skills to travel alone is important for their child/children, while no one disagreed in relation 

to a similar statement. As shown in Table Error! No text of specified style in document.-33, 58.8% of 

participant parents believed that their neighbourhood was a friendly place. Regarding the statement; “I 

know my neighbours well”, 41.2% of participant parents replied their agreement (35.3%) and strong 
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agreement (About 52.9%) of participants agreed with statement; “People around here are willing to 

help their neighbour.” Around 47% of the respondents informed their agreement that people in their 

neighbourhood can be trusted. 

Table Error! No text of specified style in document.-33: Melbourne – Middle schools’ decisional balance 

Decisional balance 

Strongly 

disagree 
Disagree 

Neither 

agree nor 

disagree 

Agree 
Strongly 

agree 

N % N % N % N % N % 

I think this is important that my child meet 
and/or play with other children on the way to 
school and other places 

0 0 5 29.4 5 29.4 6 35.3 1 5.9 

I think it is important that my child develops 
skills to travel alone 

0 0 0 0 1 6.3 11 68.8 4 25 

Our neighbourhood is friendly 0 0 2 11.8 5 29.4 6 35.3 4 23.5 

I know my neighbours well 0 0 3 17.6 7 41.2 6 35.3 1 5.9 

Most of the time people try to be helpful 0 0 2 11.8 1 5.9 13 76.5 1 5.9 

People around here are willing to help their 
neighbour 

2 11.8 1 5.9 5 29.4 9 52.9 0 0 

People in this neighbourhood can be trusted 1 5.9 2 11.8 6 35.3 8 47.1 0 0 

 

Perth – Inner: Of the respondents, 33.3% agreed and 18.8% strongly agreed with the statement; “I 

think it is important that my child meet and/or play with other children on the way to school and other 

places”. About 85.7% of participant parents agreed (46.9%) and strongly agreed (38.8%) that 

developing the skill to travel alone is important for their child/children.  As shown in Table Error! No 

text of specified style in document.-34, 54.1% of participant parents agreed (45.8%) or strongly agreed 

(8.3%) with the statement; “I know my neighbours well”. Only 6.3% of respondent parents mentioned 

their disagreement with the statement which asked whether most people in the neighbourhood try to 

be helpful. Around 6.0% of the respondents disagreed that in response to the statement; “People 

around are willing to help their neighbour’. About 58.3% of participant parents replied that people in 

their neighbourhood can be trusted. 

Table Error! No text of specified style in document.-34: Perth – Inner schools’ decisional balance 

Decisional balance 

Strongly 
disagree 

Disagree 
Neither agree 
nor disagree 

Agree 
Strongly 

agree 

N % N % N % N % N % 

I think it is important that my child meet 
and/or play with other children on the way 
to school and other places 

3 6.3 7 14.6 13 27.1 16 33.3 9 18.8 

I think it is important that my child develops 
skills to travel alone 

1 2 4 8.2 2 4.1 23 46.9 19 38.8 

Our neighbourhood is friendly 0 0 0 0 5 10.4 37 77.1 6 12.5 

I know my neighbours well 1 2.1 8 16.7 13 27.1 22 45.8 4 8.3 

Most of the time people try to be helpful 0 0 3 6.3 5 10.4 36 75 4 8.3 

People around here are willing to help their 
neighbour 

1 2.1 2 4.2 10 20.8 29 60.4 6 12.5 

People in this neighbourhood can be trusted 1 2.1 1 2.1 15 31.3 28 58.3 3 6.3 
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Rockhampton: About 23.6% of participant parents stated their disagreement and 9.7% strong 

disagreement with the statement which mentioned that it is important that their children meet and/or 

play with other children on the way to school and other places. Nearly 70.8% of participant parents 

agreed (51.4%) or strongly agreed (19.4%) that developing skills of travelling alone are an important 

skills that their child should be taught. Throughout the participants’ responses, 51.4% agreed and 

12.5% strongly agreed with the statement that pointed out that their neighbourhood is friendly. As 

shown in Table Error! No text of specified style in document.-35, 46.4% of respondent parents from these sites 

stated that they knew their neighbourhood well. Meanwhile, about 18% replied that they do not know 

their neighbourhood well. According to parental surveys’ data, 65.2% of the respondents felt that most 

of the time people try to be helpful. 47.2% of the respondents agreed (38.9%) and strongly agreed 

(8.3%) with the statement that people in the neighbourhood can be trusted. 

Table Error! No text of specified style in document.-35: Rockhampton schools’ decisional balance 

Decisional balance 

Strongly 
disagree 

Disagree 
Neither agree 
nor disagree 

Agree 
Strongly 

agree 

N % N % N % N % N % 

I think it is important that my child meet 
and/or play with other children on the way 
to school and other places 

7 9.7 17 23.6 20 27.8 24 33.3 4 5.6 

I think it is important that my child develops 
skills to travel alone 

0 0 3 4.2 18 25 37 51.4 14 19.4 

Our neighbourhood is friendly 1 1.4 4 5.6 21 29.2 37 51.4 9 12.5 

I know my neighbours well 3 4.2 10 14.1 25 35.2 29 40.8 4 5.6 

Most of the time people try to be helpful 0 0 7 9.7 18 25 40 55.6 7 9.7 

People around here are willing to help their 
neighbour 

2 2.8 5 6.9 18 25 40 55.6 7 9.6 

People in this neighbourhood can be trusted 0 0 5 6.9 33 45.8 28 38.9 6 8.3 

 

Self-efficacy in Intervention Schools 

Brisbane – Middle: Among the surveys’ respondents from this school, only 2.9% mentioned that they 

do not know other parents at their child’s school well.  A high proportion of participant parents agreed 

or strongly agreed with the statement; “I am confident that my child has the ability to walk or cycle in 

the neighbourhood without an adult”.  As shown in Table Error! No text of specified style in 

document.-36, about 63% of participant parents mentioned that they agreed (60%) or strongly agreed 

(2.9%) with the statement which reveals that they have several friends in their neighbourhood. 

Relatively, a high proportion of the participants (74.3%) agreed and strongly agreed with the 

statement; “I am confident that my child has the ability to walk or cycle in the neighbourhood without 

an adult.” Moreover, about 63% of participant parents believed that they have several friends in the 

neighbourhood.  

 

 

Table Error! No text of specified style in document.-36: Brisbane – Middle schools’ self-efficacy 

Self-efficacy 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 
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I know other parents at my child’s 
school well 

0 0 1 2.9 7 20.0 19 54.3 8 22.9 

I am confident that my child has the 
ability to walk or cycle in the 
neighbourhood without an adult 

0 0 6 17.1 3 8.6 22 62.9 4 11.4 

I know my neighbourhood well 2 5.7 0 0 16 45.7 16 45.7 1 2.9 

We have several friends in the 
neighbourhood 

0 0 4 11.4 9 25.7 21 60.0 1 2.9 

 

Brisbane – Outer: Of the respondents from this school, 15.9% declared that they do not know other 

parents in their child’s school well. According to the surveys’ respondents, around 61% of participant 

parents agreed (44.9%) or strongly agreed (15.9%) with the statement; “I am convinced that my 

youngster possesses the ability to walk or bike in the neighbourhood without an adult”. Conversely, 

20% of the participants replied that their child did not have the ability to walk or bicycle without an 

adult (see Table Error! No text of specified style in document.-37).                                                                                                                                                                                                                                                                      

Table Error! No text of specified style in document.-37: Brisbane – Middle schools’ self-efficacy 

Self-efficacy 

Strongly 
disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

Strongly 
agree 

N % N % N % N % N % 

I know other parents at my child’s 
school well 

3 4.3 8 11.6 14 20.3 30 43.5 14 20.3 

I am confident that my child has 
the ability to walk or cycle in the 
neighbourhood without an adult 

1 1.4 13 18.8 13 18.8 31 44.9 11 15.9 

I know my neighbourhood well 2 2.9 8 11.6 27 39.1 27 39.1 5 7.2 

We have several friends in the 
neighbourhood 

4 5.8 8 11.6 16 23.2 32 46.4 9 13.0 

Melbourne – Inner:  As shown in Table Error! No text of specified style in document.-38, about 63.1% 

of the participant parents (36.8% agreed and 26.3% strongly agreed) mentioned that they 

know other parents in their child’s school well. Of all the respondent parents, around 58% 

replied that they were confident that their child has the ability to walk or cycle in the 

neighbourhood without an adult. Moreover, only 10% of the participant parents disagreed with 

the statement which mentioned they have several friends in the neighbourhood. 84.3% of the 

respondents replied that they have several friends in the neighbourhood.   

Table Error! No text of specified style in document.-38: Melbourne – Inner schools’ self-efficacy 

 Self-efficacy 

Strongly 
Disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

I know other parents at my 
child’s school well 

3 15.8 2 10.5 2 10.5 7 36.8 5 26.3 

I am confident that my child has 
the ability to walk or cycle in the 
neighborhood without an adult 

1 5.3 2 10.5 5 26.3 7 36.8 4 21.1 

I know my neighborhood well 1 5.3 2 10.5 7 36.8 7 36.8 2 10.5 

We have several friends in the 0 0 2 10.5 1 5.3 12 63.2 4 21.1 
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neighborhood 

 

Self-efficacy in Non-intervention Schools 

Ipswich - MPE: Of the respondents, 45% replied that they know other parents at their child’s school 

well. According to the surveys, a high proportion of participant parents (74.3%) informed that they 

have confidence that their child has the ability to walk or cycle in the neighbourhood without an adult 

While 54.5% of parents agreed (40.9%) or strongly agreed (13.6%) with the statement; “We have 

several friends in the neighbourhood”, only 20.4% disagreed or strongly disagreed in regard to this 

statement (see Table Error! No text of specified style in document.-39).  

Table Error! No text of specified style in document.-39: Ipswich - MPE schools’ self-efficacy 

Self-efficacy 

Strongly 
Disagree 

Disagree 
Neither agree 

nor disagree 
Agree 

strongly 
agree 

N % N % N % N % N % 

I know other parents at my child’s 
school well 

6 13.6 9 20.5 8 18.2 17 38.6 4 9.1 

I am confident that my child has 
ability to walk or cycle in the 
neighbourhood without an adult 

1 2.3 8 18.6 2 4.7 19 44.2 13 30.2 

I know my neighbourhood well 3 6.8 11 25.0 15 34.1 12 27.3 3 6.8 

We have several friends in the 
neighbourhood 

2 4.5 7 15.9 11 25.0 18 40.9 6 13.6 

 

Melbourne – Middle:  Of the respondents from this school, just 23.5% disagreed with the statement; 

“I know other parents at my child’s school well”. 53% of the participant parents informed that they 

agreed (41.2%) or strongly agreed (11.8%) with the statement that they know other parents in their 

child’s school well. As shown in Table Error! No text of specified style in document.-40, almost all 

parents from this school (97.1%) revealed their agreement in respond to the statement; “I am 

confident that my child has ability to walk or cycle in the neighbourhood without an adult”. 

Accordingly, a high proportion of participant parents agreed and strongly agreed with the statement 

which revealed they have several friends in the neighbourhood (see Table Error! No text of specified 

style in document.-40). 

Table Error! No text of specified style in document.-40: Melbourne –Middle schools’ self-efficacy 

Self-efficacy 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

I know other parents at my 
child’s school well 

0 0 4 23.5 4 23.5 7 41.2 2 11.8 

I am confident that my 
child has the ability to walk 
or cycle in the 
neighbourhood without an 
adult 

1 5.9 0 0 0 0 13 76.5 3 17.6 

I know my neighbourhood 
well 

0 0 3 17.6 7 41.2 6 35.3 1 5.9 

We have several friends in 
the neighbourhood 

0 0 2 11.8 0 0 13 76.5 2 11.8 
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Perth – Inner: Of the respondents from this school in regard to self-efficacy, a high proportion of the 

respondents that they know other parents at their child’s school well.. As shown in Table Error! No 

text of specified style in document.-41, 73.5% of the respondents revealed their confidence that their 

child has the ability to walk or cycle in the neighbourhood without an adult. About 73% of the 

participant parents mentioned that they have several friends in the neighbourhood.  

 

 

 

 

Table Error! No text of specified style in document.-41: Perth – Inner school self-efficacy 

Self-efficacy 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

I know other parents at my 
child’s school well 

1 2.1 6 12.5 5 10.4 22 45.8 14 29.2 

I am confident that my child 
has the ability to walk or cycle 
in the neighbourhood without 
an adult 

4 8.2 7 14.3 2 4.1 24 49.0 12 24.5 

I know my neighbourhood 
well 

1 2.1 8 16.7 13 27.1 22 45.8 4 8.3 

We have several friends in the 
neighbourhood 

1 2.1 9 18.8 3 6.3 25 52.1 10 20.8 

 

Rockhampton: Table Error! No text of specified style in document.-42 shows that among the 

respondents from these schools, 43.7% agreed and 8.5% strongly agreed with the statement related to 

whether they know other parents at their child’s school.  Of participant parents who responded to this 

question, 77.8% mentioned that they are confident that their child has the ability to walk or cycle in 

the neighbourhood. About 44.4% of the respondents from these schools agreed and 8.3% strongly 

agreed with the statement that they have several friends in the neighbourhood.  

Table Error! No text of specified style in document.-42: Rockampton schools’ self-efficacy 

Self-efficacy 

Strongly 
disagree 

Disagree 
Neither agree nor 

disagree 
Agree Strongly agree 

N % N % N % N % N % 

I know other parents at my 
child’s school well 

5 7.0 13 18.3 16 22.5 31 43.7 6 8.5 

I am confident that my child 
has the ability to walk or cycle 
in the neighbourhood without 
an adult 

3 4.2 5 6.9 8 11.1 37 51.4 19 26.4 

I know my neighbourhood well 3 4.2 10 14.1 25 35.2 29 40.8 4 5.6 

We have several friends in the 
neighbourhood 

4 5.6 10 13.9 20 27.8 32 44.4 6 8.3 
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Process of Change in Intervention Schools 

Brisbane – Middle: As an intervention school, unsurprisingly more than 97% of participant parents 

informed that the school encourages students to walk or ride a bike to/from school. Around 80% of the 

respondents mentioned that; “more pedestrian crossings on roads where their child walks” are needed 

in their neighbourhood. Accordingly, 57% of the respondents asked for more footpaths, while 60% 

mentioned that important issues were the necessity for fewer cars and trucks to be on the roads and 

48.6% indicated that lower motor vehicle speed limits should be enforced. 54.3% of participants 

mentioned “more people walking and cycling in local streets” as being a positive issue. While 60% of 

the respondents believed that programs that encourage children and adults to walk can be useful. 

 

Table Error! No text of specified style in document.-43: Brisbane – Middle school’s process of change 

Process of Change 
Yes No total   

N % N % N % Chi.square sig 

Does your child’s school encourage 
students to walk or ride a bike 
to/from school? 

34 97.1 1 2.9 35 100 31.114 .000 
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More pedestrian crossings 
are needed on roads where 
my child walks 

28 80 7 20 35 100 12.600 .000 

Fewer cars and trucks 21 60 14 40 35 100 1.400 .237 

More things for my 
child/children to do in my 
neighbourhood(eg. shops, 
libraries, organised sports) 

11 31.4 24 68.6 35 100 4.829 .028 

Improved public transport 10 28.6 25 71.4 35 100 6.429 .011 

Lower motor vehicle speed 
limit 

17 48.6 18 51.4 35 100 .029 .866 

More footpaths 20 57.1 15 42.9 35 100 .714 .398 

More people walking and 
cycling in the local streets 

16 45.7 19 54.3 35 100 .257 .612 

Programs that encourage 
children and adults to walk 

21 60 14 40 35 100 1.400 .237 

Programs that encourage 
children and adults to cycle 

18 51.4 17 48.6 35 100 .029 .866 

Better parks and 
playgrounds in my 
neighbourhood 

23 65.7 12 34.3 35 100 3.457 .063 

 

Brisbane – Outer: About 98.5% of participant parents from this school replied that the school 

encourages student to walk or ride a bike to/from school. The proportion of respondents who asked 

for more pedestrian crossings on roads where their child walks is 59.4% and 55.1% asked for more 

footpaths.   About 30.4% of the respondents stated that more things for my child/children to do in 

their neighbourhood can be an effective issue which helps them to grant more freedom to their 

child/children.  About 50% of participant parents mentioned more people walking and cycling in the 

local streets as being an effective component of their decision making regarding CIM.  The programs 

that encourage children and adults to walk were an influential issue for about 41% of the respondents. 

 

Table Error! No text of specified style in document.-44: Brisbane – Outer school’s process of change 

Process of Change 
Yes No total   

N % N % N % Chi.square sig 
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Does your child’s school encourage 
students to walk or ride a bike 
to/from school? 

64 98.5 1 1.5 65 100 61.062 .000 
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More pedestrian crossings 
are needed on roads 
where my child walks 

41 59.4 28 40.6 69 100 2.449 .118 

Fewer cars and trucks 32 46.4 37 53.6 69 100 .362 .547 

More things for my 
child/children to do in my 
neighbourhood(eg. shops, 
libraries, organised sports) 

21 30.4 48 69.6 69 100 10.565 .001 

Improve public transport 23 33.3 46 66.7 69 100 7.667 .006 

Lower motor vehicle speed 
limit 

21 30.4 48 69.6 69 100 10.565 .001 

More footpaths 38 55.1 31 44.9 69 100 .710 .399 

More people walking and 
cycling in the local streets 

34 49.3 35 50.7 69 100 .014 .904 

Programs that encourage 
children and adults to walk 

28 40.6 41 59.4 69 100 2.449 .118 

Programs that encourage 
children and adults to 
cycle 

23 33.3 46 66.7 69 100 7.667 .006 

Better parks and 
playgrounds in my 
neighbourhood 

27 39.1 42 60.9 69 100 3.261 .071 

 

Melbourne – Inner:  All respondents replied that the school encourages students to walk or cycle 

to/from school. For a high proportion of participant parents (73.7%), more pedestrian crossings on 

roads where their child walks were needed. About 73.7% asked for fewer cars and trucks. More things 

for child/children to do in the neighbourhood were an influential issue for only 36.8% of the 

respondents. About 63.2% of participant parents mentioned more people walking and cycling in the 

local streets could be a helpful issue for them in making decisions about their child’s CIM.  47.4% 

mentioned that programs which encourage children and adults to walk, and programs that encourage 

children and adults to cycle would be effective and would help their decision making in regard to 

granting a licence for their child’s independent mobility.  

Table Error! No text of specified style in document.-45: Melbourne – Inner school’s process of change 

Process of Change Yes No total   

N % N % N % Chi.square sig 

Does your child’s school encourage 
students to walk or ride a bike 
to/from school? 

19 100 0 0 19 100 - - 
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More pedestrian crossings 
are needed on roads 
where my child walks 

14 73.7 5 26.3 19 100 4.263 .039 

Fewer cars and trucks 14 73.7 5 26.3 19 100 4.263 .039 

More things for my 
child/children to do in my 
neighbourhood (eg.shops, 
libraries, organised sports) 

7 36.8 12 63.2 19 100 1.316 .251 

Improve public transport 5 26.3 14 73.7 19 100 4.263 .039 

Lower motor vehicle speed 
limit 

12 63.2 7 36.8 19 100 1.316 .251 

More footpaths 8 42.1 11 57.9 19 100 .474 .491 

More people walking and 
cycling in the local streets 

12 63.2 7 36.8 19 100 1.316 .251 
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Programs that encourage 
children and adults to walk 

9 47.4 10 52.6 19 100 .053 .819 

Programs that encourage 
children and adults to 
cycle 

9 47.4 10 52.6 19 100 .053 .819 

Better parks and 
playgrounds in my 
neighbourhood 

9 47.4 10 52.6 19 100 .053 .819 

 

Process of Change in Non-intervention Schools 

Ipswich - MPE: From participant parents who answered the question about whether the school 

encourages students to walk or ride a bike to/from school, only 12% responded in the negative. It 

should be mentioned that a noticeable proportion of parents did not respond to this question at all 

(see Table Error! No text of specified style in document.-46). 56.8% of the respondents mentioned 

that more pedestrian crossings were necessary on the roads where their child walked.  However, just 

18.2% of participants stated that more footpaths were required. About 31.4% of the respondents 

believed that more things for their child/children to do in their neighbourhood could be helpful in 

order to give a CIM licence to their child/children.  About 50% of respondents mentioned that 

programs which encourage children and adults to walk could facilitate their decision and 50% 

remarked otherwise.  About 61.5% of the respondents did not believe that “programs that encourage 

children and adults to cycle” could be of importance in their decision making regarding CIM. (See Table 

5-55). 

Table Error! No text of specified style in document.-46: Ipswich - MPE school’s process of change 

 
–Process of Change 

Yes No total   

N % N % N % Chi.square sig 

 Does your child’s school 
encourage students to 
walk or ride a bike 
to/from school? 

22 88 3 12 25 100 14.440 .000 
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More pedestrian crossings 
are needed on roads 
where my child walks  

25 56.8 19 43.2 44 100 .818 .366 

Fewer cars and trucks 14 31.8 30 68.2 44 100 5.818 .016 

More things for my 
child/children to do in my 
neighbourhood (eg., 
shops, libraries, organised 
sports) 

15 34.1 29 65.9 44 100 4.455 .035 

Improved public transport 11 25 33 75 44 100 11.000 .001 

Lower motor vehicle 
speed limit 

11 25 33 75 44 100 11.000 .001 

More footpaths  8 18.2 36 81.8 44 100 17.818 .000 

More people walking and 
cycling in the local streets 

18 40.9 26 59.1 44 100 1.455 .228 

Programs that encourage 
children and adults to 
walk 

22 50 22 50 44 100 .000 1.000 

Programs that encourage 
children and adults to 
cycle 

17 38.6 27 61.4 44 100 2.273 .132 

Better parks and 
playgrounds in my 
neighbourhood 

10 22.7 34 77.3 44 100 13.091 .000 
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Melbourne – Middle: Of all parents who responded to this question, 87.5% informed that their child’s 

school encourages students to walk or cycle to/from school. More pedestrian crossings on roads where 

children walk was an influential issue for 70.6% of participant parents. Almost all participant parents 

(94.1%) notified that an improvement in public transport was not an influential issue. For a high 

proportion of participant parents (70.6%) the issue of more things to do in their neighbourhood was 

not effective in their decision making about CIM. As shown in Table Error! No text of specified style in 

document.-47. Moreover, just 11.8% of the respondents notified that more people walking and cycling 

in the local streets could be a positive issue which would persuade them to grant more freedom to 

their child. 

Table Error! No text of specified style in document.-47: Melbourne – Middle schools’ process of change 

Process of Change 
Yes No total   

N % N % N % Chi.square sig 

Does your child’s school 
encourage students to walk or 
ride a bike to/from school? 

14 87.5 2 12.5 16 100 9.000 .003 

W
h

ich
 o

f th
e

 fo
llo

w
in

g w
o

u
ld

 like
ly in

cre
ase

 th
e

 fre
e

d
o

m
 o

f yo
u

r ch
ild

 to
 w

alk 
o

r cycle
 in

 yo
u

r lo
cal n

e
igh

b
o

u
rh

o
o

d
 w

ith
o

u
t an

 ad
u

lt? 

More pedestrian 
crossings are needed on 
roads where my child 
walks 

12 70.6 5 29.4 17 100 2.882 .090 

Fewer cars and trucks 8 47.1 9 52.9 17 100 .059 .808 

More things for my 
child/children to do in 
my neighbourhood (eg. 
shops, libraries, 
organised sports) 

5 29.4 12 70.6 17 100 2.882 .090 

Improved public 
transport 

1 5.9 16 94.1 17 100 13.235 .000 

Lower motor vehicle 
speed limit 

8 47.1 9 52.9 17 100 .059 .808 

More footpaths 2 11.8 15 88.2 17 100 9.941 .002 

More people walking and 
cycling in the local 
streets 

8 47.1 9 52.9 17 100 .059 .808 

Programs that encourage 
children and adults to 
walk 

6 35.3 11 64.7 17 100 1.471 .225 

Programs that encourage 
children and adults to 
cycle 

2 11.8 15 88.2 17 100 9.941 .002 

Better parks and 
playgrounds in my 
neighbourhood 

7 41.2 10 58.8 17 100 .529 .467 

 

Perth – Inner: As a non-intervention school, about 90% of participant parents from the Perth inner 

school informed that the school encourages students to walk or ride a bike to/from school.. Around 

65.3% of the respondents mentioned that more pedestrian crossings were needed on roads in their 

neighbourhood where their child walks, while 53.1% of respondents stated that more footpaths were 

needed. As shown in Table Error! No text of specified style in document.-48, more than 65.3% of 

participant parents notified that more things for their child/children to do in their neighbourhood was 

not of concern in facilitating their decision about their child’s CIM. At the same time, 59.2% of 

respondents mentioned that more people walking and cycling on local streets was a positive issue. 

While 53.1% of the respondents believed that programs that encourage children and adults to walk 
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can be useful, 42.9% or respondents held similar opinions about programs that encourage children and 

adults to cycle. 

Table Error! No text of specified style in document.-48: Perth – Inner school’s process of change 

Process of Change 
Yes No total   

N % N % N % Chi.square sig 

Does your child’s school encourage 
students to walk or ride a bike to/from 
school? 

38 90.5 4 9.5 42 100 27.524 .000 
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More pedestrian crossings 
are needed on roads where 
my child walks 

32 65.3 17 34.7 49 100 4.592 .032 

Fewer cars and trucks 26 53.1 23 46.9 49 100 .184 .668 

More things for my 
child/children to do in my 
neighbourhood(eg. shops, 
libraries, organised sports) 

11 22.4 38 77.6 49 100 14.878 .000 

Improved public transport 7 14.3 42 85.7 49 100 25.000 .000 

Lower motor vehicle speed 
limit 

19 38.8 30 61.2 49 100 2.469 .116 

More footpaths  26 53.1 23 46.9 49 100 .184 .668 

More people walking and 
cycling in the local streets 

29 59.2 20 40.8 49 100 1.653 .199 

Programs that encourage 
children and adults to walk 

26 53.1 23 46.9 49 100 .184 .668 

Programs that encourage 
children and adults to cycle 

21 42.9 28 57.1 49 100 1.000 .317 

Better parks and 
playgrounds in my 
neighbourhood 

12 24.5 37 75.5 49 100 12.755 .000 

 

Rockhampton: Of all participant parents, 77.8% replied “yes” to the question of whether the school 

encourages the students to walk or ride a bike to/from school or not.  About 50% of the respondents 

mentioned that more pedestrian crossings on the road where their child walks is not a priority in their 

decision making regarding their child’s CIM, however 66.7% responded that more footpaths were 

necessary. About 54.8% of the respondents believed that more things for their child/children to do in 

their neighbourhood could be helpful with respect to their child’s CIM. More people walking and 

cycling on the local streets was notified by 37.5% of respondents as being an influential issue regarding 

CIM. About 43.1% of participants mentioned that programs which encourage children and adults to 

walk would facilitate their decision, and 56.9% of participant parents notified otherwise.   

Table Error! No text of specified style in document.-49: Rockhampton schools’ process of change 

Process of Change 
Yes No total   

N % N % N % Chi.square sig 

Does your child’s school encourage 
students to walk or ride a bike 
to/from school? 

28 77.8 8 22.2 36 100 11.111 .001 
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More pedestrian crossings 
are needed on roads where 
my child walks 

36 50.0 36 50.0 72 100 .000 1.000 

Fewer cars and trucks 32 44.4 40 55.6 72 100 .889 .346 

More things for my 
child/children to do in my 
neighbourhood (eg. shops, 
libraries, organised sports) 

33 45.8 39 54.2 72 100 .500 .480 

Improved public transport 19 26.4 53 73.6 72 100 16.056 .000 
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Lower motor vehicle speed 
limit 

24 33.3 48 66.7 72 100 8.000 .005 

More footpaths 48 66.7 24 33.3 72 100 8.000 .005 

More people walking and 
cycling in the local streets 

27 37.5 45 62.5 72 100 4.500 .034 

Programs that encourage 
children and adults to walk 

31 43.1 41 56.9 72 100 1.389 .239 

Programs that encourage 
children and adults to cycle 

29 40.3 43 59.7 72 100 2.722 .099 

Better parks and 
playgrounds in my 
neighbourhood 

53 73.6 19 26.4 72 100 16.056 .000 

 

 

 

Appendix 06: Results from Structural Equation Modelling/ Alfa Test for TPB 

 

Reliability 

Notes 

Output Created 11-MAR-2016 13:31:50 

Comments  

Input Data C:\Users\Mahdi\Desktop\Working 

folder4\moghtaderi\New 

Models1\data1.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 
305 

Matrix Input  

Missing Value Handling Definition of Missing User-defined missing values are 

treated as missing. 

Cases Used Statistics are based on all cases with 

valid data for all variables in the 

procedure. 
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Syntax RELIABILITY 

  /VARIABLES=DB1 DB2 DB3 DB4 

DB5 DB6 POC1 POC2 POC3 POC4 

POC5 POC6 POC7 POC8 POC9 

POC10 POC11 SE1 

    SE2 SE3 SOC1 SOC2 SOC3 SOC4 

  /SCALE('ALL VARIABLES') ALL 

  /MODEL=ALPHA. 

Resources Processor Time 00:00:00.00 

Elapsed Time 00:00:00.01 

 

Scale: ALL VARIABLES 

 

Case Processing Summary 

 N % 

Cases Valid 305 100.0 

Excluded
a
 0 .0 

Total 305 100.0 

 

a. Listwise deletion based on all variables in the 

procedure. 

 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.817 24 
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Appendix 06: Results from Structural Equation Modelling/ Alfa Test for TTM 

 

Reliability 

Notes 

Output Created 11-MAR-2016 13:31:50 

Comments  

Input Data C:\Users\Mahdi\Desktop\Working 

folder4\moghtaderi\New 

Models1\data1.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 
305 

Matrix Input  

Missing Value Handling Definition of Missing User-defined missing values are 

treated as missing. 

Cases Used Statistics are based on all cases with 

valid data for all variables in the 

procedure. 

Syntax RELIABILITY 

  /VARIABLES=DB1 DB2 DB3 DB4 

DB5 DB6 POC1 POC2 POC3 POC4 

POC5 POC6 POC7 POC8 POC9 

POC10 POC11 SE1 

    SE2 SE3 SOC1 SOC2 SOC3 SOC4 

  /SCALE('ALL VARIABLES') ALL 

  /MODEL=ALPHA. 

Resources Processor Time 00:00:00.00 

Elapsed Time 00:00:00.01 
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Scale: ALL VARIABLES 

 

Case Processing Summary 

 N % 

Cases Valid 305 100.0 

Excluded
a
 0 .0 

Total 305 100.0 

 

a. Listwise deletion based on all variables in the 

procedure. 

 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.817 24 
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Appendix 06: Results from Structural Equation Modelling/ Alfa Test for Combine Model 

 

Reliability 

Notes 

Output Created 11-MAR-2016 13:36:39 

Comments  

Input Data C:\Users\Mahdi\Desktop\Working 
folder4\moghtaderi\New 
Models1\data1.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 
File 

305 

Matrix Input  

Missing Value Handling Definition of Missing User-defined missing values are 
treated as missing. 

Cases Used Statistics are based on all cases with 
valid data for all variables in the 
procedure. 

Syntax RELIABILITY 

  /VARIABLES=DB1 DB2 DB3 DB4 
DB5 DB6 POC1 POC2 POC3 POC4 
POC5 POC6 POC7 POC8 POC9 
POC10 POC11 SE1 

    SE2 SE3 SOC1 SOC2 SOC3 SOC4 
ATT1 ATT2 ATT3 ATT4 PBC1 PBC2 
PBC3 PBC4 SN1 SN2 SN3 SN4 

  /SCALE('ALL VARIABLES') ALL 

  /MODEL=ALPHA. 

Resources Processor Time 00:00:00.00 

Elapsed Time 00:00:00.02 
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Scale: ALL VARIABLES 

 

Case Processing Summary 

 N % 

Cases Valid 305 100.0 

Excluded
a
 0 .0 

Total 305 100.0 

 

a. Listwise deletion based on all variables in the 

procedure. 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.876 36 
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Appendix 06: Results from Structural Equation Modelling/ Factor Analysis for TB 

Notes 

Output Created 11-MAR-2016 13:16:21 

Comments  

Input Data C:\Users\Mahdi\Desktop\Working 

folder4\moghtaderi\New 

Models1\data1.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 
305 

Missing Value Handling Definition of Missing MISSING=EXCLUDE: User-defined 

missing values are treated as missing. 

Cases Used LISTWISE: Statistics are based on 

cases with no missing values for any 

variable used. 
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Syntax FACTOR 

  /VARIABLES DB1 DB2 DB3 DB4 

DB5 DB6 POC1 POC2 POC3 POC4 

POC5 POC6 POC7 POC8 POC9 

POC10 POC11 SE1 

    SE2 SE3 SOC1 SOC2 SOC3 SOC4 

  /MISSING LISTWISE 

  /ANALYSIS DB1 DB2 DB3 DB4 DB5 

DB6 POC1 POC2 POC3 POC4 POC5 

POC6 POC7 POC8 POC9 POC10 

POC11 SE1 

    SE2 SE3 SOC1 SOC2 SOC3 SOC4 

  /PRINT INITIAL KMO EXTRACTION 

ROTATION 

  /CRITERIA MINEIGEN(1) 

ITERATE(25) 

  /EXTRACTION PC 

  /CRITERIA ITERATE(25) 

  /ROTATION VARIMAX 

  /METHOD=CORRELATION. 

Resources Processor Time 00:00:00.05 

Elapsed Time 00:00:00.06 

Maximum Memory Required 68472 (66.867K) bytes 

 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .839 

Bartlett's Test of Sphericity Approx. Chi-Square 5060.780 

df 276 

Sig. .000 
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Communalities 

 Initial Extraction 

DB1 1.000 .712 

DB2 1.000 .666 

DB3 1.000 .732 

DB4 1.000 .781 

DB5 1.000 .803 

DB6 1.000 .743 

POC1 1.000 .845 

POC2 1.000 .624 

POC3 1.000 .817 

POC4 1.000 .841 

POC5 1.000 .801 

POC6 1.000 .644 

POC7 1.000 .735 

POC8 1.000 .542 

POC9 1.000 .822 

POC10 1.000 .804 

POC11 1.000 .825 

SE1 1.000 .812 

SE2 1.000 .855 

SE3 1.000 .903 

SOC1 1.000 .762 

SOC2 1.000 .746 

SOC3 1.000 .754 

SOC4 1.000 .649 
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Extraction Method: Principal 

Component Analysis. 

 

 

Total Variance Explained 

Compo

nent 

Initial Eigenvalues 

Extraction Sums 

of Squared 

Loadings 

    

Total 

% of 

Varianc

e 

Cumulati

ve % Total 

% of 

Varianc

e 

    

1 6.326 26.360 26.360 6.326 26.360 
    

2 4.574 19.059 45.420 4.574 19.059 
    

3 2.710 11.290 56.710 2.710 11.290 
    

4 2.353 9.803 66.513 2.353 9.803 
    

5 1.191 4.961 71.475 1.191 4.961 
    

6 1.064 4.432 75.907 1.064 4.432 
    

7 .621 2.589 78.496       

8 .595 2.478 80.974       

9 .528 2.199 83.173       

10 .478 1.991 85.164       

11 .458 1.909 87.073       

12 .397 1.656 88.729       

13 .375 1.564 90.293       

14 .325 1.352 91.645       

15 .286 1.193 92.838       

16 .258 1.073 93.911       

17 .252 1.050 94.961       

18 .235 .981 95.942       
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19 .204 .850 96.793       

20 .180 .750 97.543       

21 .165 .688 98.231       

22 .160 .669 98.899       

23 .139 .579 99.478       

24 .125 .522 100.000       

 

Total Variance Explained 

Component 

Extraction Sums of 

Squared Loadings Rotation Sums of Squared Loadings 

Cumulative % Total % of Variance Cumulative % 

1 26.360 4.437 18.486 18.486 

2 45.420 3.359 13.994 32.480 

3 56.710 2.906 12.109 44.589 

4 66.513 2.638 10.994 55.583 

5 71.475 2.613 10.887 66.470 

6 75.907 2.265 9.437 75.907 

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     
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18     

19     

20     

21     

22     

23     

24     

 

Extraction Method: Principal Component Analysis. 

 

 

Rotated Component Matrix
a
 

 

Component 

1 2 3 4 5 6 

DB1 .835 .085 -.051 -.040 -.054 -.024 

DB2 .810 .077 -.049 -.017 .028 -.005 

DB3 .841 .009 -.008 .035 .151 -.028 

DB4 .880 .024 -.044 .050 .041 -.030 

DB5 .893 -.017 -.027 .044 -.010 .046 

DB6 .856 -.028 -.017 .046 .076 .026 

POC1 .067 .902 .023 .031 .062 .148 

POC2 -.002 .715 .120 .131 -.017 .285 

POC3 .000 .757 .073 .318 -.007 .369 

POC4 .081 .572 .073 .702 .092 .035 

POC5 .111 .571 .044 .653 .098 -.153 

POC6 .093 .544 .058 .380 .049 .434 

POC7 -.066 .104 .100 .702 .000 .466 

POC8 -.051 .395 .049 .367 .060 .493 
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POC9 .035 .468 .124 .232 .018 .730 

POC10 -.020 .259 .125 .104 -.021 .842 

POC11 .053 .126 .085 .856 .015 .258 

SE1 .079 .025 -.021 .028 .896 .025 

SE2 .045 .038 -.021 .058 .920 -.032 

SE3 .057 .037 -.058 .017 .946 .029 

SOC1 -.076 .109 .858 .048 .015 .071 

SOC2 -.101 .097 .845 .094 -.025 -.054 

SOC3 .018 .045 .859 .077 -.051 .078 

SOC4 -.016 -.017 .790 -.006 -.038 .149 

 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization.
a
 

a. Rotation converged in 7 iterations. 
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Appendix 06: Results from Structural Equation Modelling/ Factor Analysis for TTM 

Notes 

Output Created 11-MAR-2016 13:16:21 

Comments  

Input Data C:\Users\Mahdi\Desktop\Working 

folder4\moghtaderi\New 

Models1\data1.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 
305 

Missing Value Handling Definition of Missing MISSING=EXCLUDE: User-defined 

missing values are treated as missing. 

Cases Used LISTWISE: Statistics are based on 

cases with no missing values for any 

variable used. 
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Syntax FACTOR 

  /VARIABLES DB1 DB2 DB3 DB4 

DB5 DB6 POC1 POC2 POC3 POC4 

POC5 POC6 POC7 POC8 POC9 

POC10 POC11 SE1 

    SE2 SE3 SOC1 SOC2 SOC3 SOC4 

  /MISSING LISTWISE 

  /ANALYSIS DB1 DB2 DB3 DB4 DB5 

DB6 POC1 POC2 POC3 POC4 POC5 

POC6 POC7 POC8 POC9 POC10 

POC11 SE1 

    SE2 SE3 SOC1 SOC2 SOC3 SOC4 

  /PRINT INITIAL KMO EXTRACTION 

ROTATION 

  /CRITERIA MINEIGEN(1) 

ITERATE(25) 

  /EXTRACTION PC 

  /CRITERIA ITERATE(25) 

  /ROTATION VARIMAX 

  /METHOD=CORRELATION. 

Resources Processor Time 00:00:00.05 

Elapsed Time 00:00:00.06 

Maximum Memory Required 68472 (66.867K) bytes 

 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .839 

Bartlett's Test of Sphericity Approx. Chi-Square 5060.780 

df 276 

Sig. .000 
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Communalities 

 Initial Extraction 

DB1 1.000 .712 

DB2 1.000 .666 

DB3 1.000 .732 

DB4 1.000 .781 

DB5 1.000 .803 

DB6 1.000 .743 

POC1 1.000 .845 

POC2 1.000 .624 

POC3 1.000 .817 

POC4 1.000 .841 

POC5 1.000 .801 

POC6 1.000 .644 

POC7 1.000 .735 

POC8 1.000 .542 

POC9 1.000 .822 

POC10 1.000 .804 

POC11 1.000 .825 

SE1 1.000 .812 

SE2 1.000 .855 

SE3 1.000 .903 

SOC1 1.000 .762 

SOC2 1.000 .746 

SOC3 1.000 .754 

SOC4 1.000 .649 
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Extraction Method: Principal 

Component Analysis. 

 

 

Total Variance Explained 

Compo

nent 

Initial Eigenvalues 

Extraction Sums 

of Squared 

Loadings 

    

Total 

% of 

Varianc

e 

Cumulati

ve % Total 

% of 

Varianc

e 

    

1 6.326 26.360 26.360 6.326 26.360 
    

2 4.574 19.059 45.420 4.574 19.059 
    

3 2.710 11.290 56.710 2.710 11.290 
    

4 2.353 9.803 66.513 2.353 9.803 
    

5 1.191 4.961 71.475 1.191 4.961 
    

6 1.064 4.432 75.907 1.064 4.432 
    

7 .621 2.589 78.496       

8 .595 2.478 80.974       

9 .528 2.199 83.173       

10 .478 1.991 85.164       

11 .458 1.909 87.073       

12 .397 1.656 88.729       

13 .375 1.564 90.293       

14 .325 1.352 91.645       

15 .286 1.193 92.838       

16 .258 1.073 93.911       

17 .252 1.050 94.961       

18 .235 .981 95.942       
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19 .204 .850 96.793       

20 .180 .750 97.543       

21 .165 .688 98.231       

22 .160 .669 98.899       

23 .139 .579 99.478       

24 .125 .522 100.000       

 

Total Variance Explained 

Component 

Extraction Sums of 

Squared Loadings Rotation Sums of Squared Loadings 

Cumulative % Total % of Variance Cumulative % 

1 26.360 4.437 18.486 18.486 

2 45.420 3.359 13.994 32.480 

3 56.710 2.906 12.109 44.589 

4 66.513 2.638 10.994 55.583 

5 71.475 2.613 10.887 66.470 

6 75.907 2.265 9.437 75.907 

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     
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18     

19     

20     

21     

22     

23     

24     

 

Extraction Method: Principal Component Analysis. 

 

 

Rotated Component Matrix
a
 

 

Component 

1 2 3 4 5 6 

DB1 .835 .085 -.051 -.040 -.054 -.024 

DB2 .810 .077 -.049 -.017 .028 -.005 

DB3 .841 .009 -.008 .035 .151 -.028 

DB4 .880 .024 -.044 .050 .041 -.030 

DB5 .893 -.017 -.027 .044 -.010 .046 

DB6 .856 -.028 -.017 .046 .076 .026 

POC1 .067 .902 .023 .031 .062 .148 

POC2 -.002 .715 .120 .131 -.017 .285 

POC3 .000 .757 .073 .318 -.007 .369 

POC4 .081 .572 .073 .702 .092 .035 

POC5 .111 .571 .044 .653 .098 -.153 

POC6 .093 .544 .058 .380 .049 .434 

POC7 -.066 .104 .100 .702 .000 .466 

POC8 -.051 .395 .049 .367 .060 .493 
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POC9 .035 .468 .124 .232 .018 .730 

POC10 -.020 .259 .125 .104 -.021 .842 

POC11 .053 .126 .085 .856 .015 .258 

SE1 .079 .025 -.021 .028 .896 .025 

SE2 .045 .038 -.021 .058 .920 -.032 

SE3 .057 .037 -.058 .017 .946 .029 

SOC1 -.076 .109 .858 .048 .015 .071 

SOC2 -.101 .097 .845 .094 -.025 -.054 

SOC3 .018 .045 .859 .077 -.051 .078 

SOC4 -.016 -.017 .790 -.006 -.038 .149 

 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization.
a
 

a. Rotation converged in 7 iterations. 
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Appendix 05: Results from Structural Equation Modelling/ Factor Analysis for Combine 
Model 

Notes 

Output Created 11-MAR-2016 13:20:45 

Comments  

Input Data C:\Users\Mahdi\Desktop\Working 

folder4\moghtaderi\New 

Models1\data1.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 
305 

Missing Value Handling Definition of Missing MISSING=EXCLUDE: User-defined 

missing values are treated as missing. 

Cases Used LISTWISE: Statistics are based on 

cases with no missing values for any 

variable used. 
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Syntax FACTOR 

  /VARIABLES DB1 DB2 DB3 DB4 

DB5 DB6 ATT1 ATT2 ATT3 ATT4 

POC1 POC2 POC3 POC4 POC5 

POC6 POC7 POC8 

    POC9 POC10 POC11 SE1 SE2 SE3 

PBC1 PBC2 PBC3 PBC4 SN1 SN2 

SN3 SN4 SOC1 SOC2 SOC3 SOC4 

  /MISSING LISTWISE 

  /ANALYSIS DB1 DB2 DB3 DB4 DB5 

DB6 ATT1 ATT2 ATT3 ATT4 POC1 

POC2 POC3 POC4 POC5 POC6 

POC7 POC8 

    POC9 POC10 POC11 SE1 SE2 SE3 

PBC1 PBC2 PBC3 PBC4 SN1 SN2 

SN3 SN4 SOC1 SOC2 SOC3 SOC4 

  /PRINT INITIAL KMO EXTRACTION 

ROTATION 

  /CRITERIA FACTORS(5) 

ITERATE(25) 

  /EXTRACTION PC 

  /CRITERIA ITERATE(25) 

  /ROTATION VARIMAX 

  /METHOD=CORRELATION. 

Resources Processor Time 00:00:00.03 

Elapsed Time 00:00:00.08 

Maximum Memory Required 149304 (145.805K) bytes 

 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .839 

Bartlett's Test of Sphericity Approx. Chi-Square 9816.589 
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df 630 

Sig. .000 

 

 

Communalities 

 Initial Extraction 

DB1 1.000 .602 

DB2 1.000 .614 

DB3 1.000 .637 

DB4 1.000 .657 

DB5 1.000 .726 

DB6 1.000 .740 

ATT1 1.000 .692 

ATT2 1.000 .685 

ATT3 1.000 .595 

ATT4 1.000 .575 

POC1 1.000 .511 

POC2 1.000 .502 

POC3 1.000 .763 

POC4 1.000 .664 

POC5 1.000 .514 

POC6 1.000 .638 

POC7 1.000 .482 

POC8 1.000 .530 

POC9 1.000 .657 

POC10 1.000 .434 

POC11 1.000 .482 

SE1 1.000 .728 
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SE2 1.000 .663 

SE3 1.000 .670 

PBC1 1.000 .813 

PBC2 1.000 .731 

PBC3 1.000 .698 

PBC4 1.000 .808 

SN1 1.000 .607 

SN2 1.000 .740 

SN3 1.000 .767 

SN4 1.000 .683 

SOC1 1.000 .755 

SOC2 1.000 .717 

SOC3 1.000 .750 

SOC4 1.000 .643 

 

Extraction Method: Principal 

Component Analysis. 

 

 

Total Variance Explained 

Compon

ent 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

   

Total 

% of 

Variance 

Cumulativ

e % Total 

% of 

Variance 

Cumulativ

e % 

   

1 7.716 21.433 21.433 7.716 21.433 21.433 
   

2 6.048 16.800 38.233 6.048 16.800 38.233 
   

3 4.702 13.060 51.293 4.702 13.060 51.293 
   

4 2.665 7.403 58.696 2.665 7.403 58.696 
   

5 2.344 6.512 65.207 2.344 6.512 65.207 
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6 1.439 3.997 69.204       

7 1.128 3.133 72.338       

8 1.057 2.935 75.273       

9 .900 2.499 77.772       

10 .670 1.860 79.632       

11 .602 1.673 81.305       

12 .558 1.550 82.856       

13 .524 1.455 84.310       

14 .495 1.374 85.684       

15 .460 1.278 86.962       

16 .432 1.201 88.163       

17 .404 1.121 89.284       

18 .377 1.049 90.332       

19 .364 1.011 91.344       

20 .347 .963 92.307       

21 .333 .926 93.233       

22 .293 .814 94.047       

23 .259 .718 94.766       

24 .235 .654 95.420       

25 .231 .641 96.060       

26 .198 .551 96.611       

27 .192 .534 97.145       

28 .184 .512 97.657       

29 .165 .458 98.115       

30 .157 .436 98.551       

31 .146 .405 98.956       

32 .135 .375 99.331       
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33 .121 .337 99.668       

34 .100 .279 99.947       

35 .013 .036 99.983       

36 .006 .017 100.000       

 

Total Variance Explained 

Component 

Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % 

1 6.394 17.761 17.761 

2 6.068 16.855 34.616 

3 5.217 14.492 49.108 

4 2.931 8.142 57.250 

5 2.865 7.957 65.207 

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    

16    

17    

18    

19    

20    
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21    

22    

23    

24    

25    

26    

27    

28    

29    

30    

31    

32    

33    

34    

35    

36    

 

Extraction Method: Principal Component Analysis. 

 

 

Rotated Component Matrix
a
 

 

Component 

1 2 3 4 5 

DB1 .748 .005 -.048 .196 -.045 

DB2 .746 .021 .059 .228 -.031 

DB3 .771 -.005 .100 .183 .001 

DB4 .806 .008 .018 .074 -.044 

DB5 .843 .015 -.041 .114 -.018 
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DB6 .859 -.002 .043 .032 -.009 

ATT1 .819 .109 .080 .056 -.026 

ATT2 .815 .099 .084 .055 -.031 

ATT3 .740 .115 .174 -.030 -.060 

ATT4 .703 .103 .261 -.052 .012 

POC1 .086 .705 .056 -.040 -.030 

POC2 .018 .702 -.009 -.060 .077 

POC3 -.003 .872 .017 .030 .038 

POC4 .103 .791 .132 .091 .045 

POC5 .120 .672 .160 .148 .016 

POC6 .103 .790 .034 .031 .039 

POC7 -.016 .684 -.035 -.051 .098 

POC8 -.045 .709 .036 -.153 .025 

POC9 .027 .800 .013 -.064 .113 

POC10 -.034 .642 -.022 -.058 .132 

POC11 .104 .679 .032 .048 .086 

SE1 .142 .033 .839 -.060 -.009 

SE2 .093 .034 .808 -.016 -.012 

SE3 .108 .039 .807 -.058 -.052 

PBC1 .071 .074 .894 -.005 -.044 

PBC2 .034 .052 .852 .029 .010 

PBC3 .054 .029 .831 .047 -.040 

PBC4 .066 .061 .894 .009 -.033 

SN1 .168 -.024 -.002 .759 -.042 

SN2 .130 -.027 -.064 .841 -.103 

SN3 .153 -.042 -.008 .859 -.063 

SN4 .144 -.001 .018 .814 .012 

SOC1 -.046 .164 -.009 -.041 .851 

SOC2 -.080 .122 -.051 -.040 .832 
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SOC3 -.026 .136 -.048 -.018 .853 

SOC4 -.028 .080 -.042 -.086 .791 

 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization.
a
 

a. Rotation converged in 5 iterations. 

 

 

 


