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A tale of two New Zealand cities: Cycling to school among adolescents in Christchurch 

and Dunedin 

Abstract 

This study examined intrapersonal factors related to cycling to school among adolescents in 

two New Zealand cities based on the Theory of Planned Behaviour and the Prototype 

Willingness Model. Data were collected from 803 adolescents (Christchurch: n=373, 

Dunedin: n=430; age 13-18 years; living ≤4 km from school; non-boarders). Despite similar 

attitudes towards cycling to school, Dunedin adolescents had lower prevalence of cycling to 

school (2% versus 18% in Christchurch) and also scored lower for all measures of injunctive 

norm, descriptive norm, self-perceived cycling capability and autonomy, and behavioural 

intention with respect to cycling to school compared to their Christchurch counterparts. The 

dominant influence on the intention to cycle to school was subjective norm in Christchurch 

and attitude in Dunedin. Future initiatives for encouraging adolescents to cycle to school 

should consider the contributions of intrapersonal factors and the social needs of adolescents, 

and the need to increase adolescents’ cycle skills.  

 

Keywords: Adolescent; teenage; cycling to school; Theory of Planned Behaviour; Prototype 

Willingness Model 
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1 Introduction 

Since 1960 developed countries, including New Zealand, have seen an increase in the 

kilometres travelled using private motor vehicles and a decrease in the use of other forms of 

transport such as walking, cycling and public transport, with the rates of cycling decreasing 

significantly both for the wider population (Ministry of Transport, 2015b; Tin Tin, 

Woodward, Thornley, & Ameratunga, 2009) and for children travelling to school (Black, 

Collins, & Snell, 2001; Buliung, Mitra, & Faulkner, 2009; McDonald, 2007a; Ministry of 

Transport, 2015b; van der Ploeg, Merom, Corpuz, & Bauman, 2008). The increased use of 

motor vehicles has many adverse consequences including increases in transport emissions 

with subsequent increases in the quantity of greenhouse gases in the atmosphere and climate 

change, adverse health effects due to increases in air pollutants, increased number of road 

accidents and traffic congestion, reduction in physical activity, decreased levels of social 

capital, and reduced children’s rights due to limits placed by adults on their travel choices 

(Newman & Kenworthy, 1989).  

As adolescence is a time when identity, self-esteem and peer relationships are very important 

(Aldous, 1983), these factors can influence adolescents’ choices regarding travel including 

cycling to school. Lower rates of cycling to school have been reported for girls (Horspool, 

2006; Ministry of Transport, 2013, 2015b; Panter, Jones, van Sluijs, & Griffin, 2009; 

Timperio et al., 2006), older adolescents (Carver, Watson, Shaw, & Hillman, 2013; Horspool, 

2006) and adolescents from high socioeconomic status (SES) families (Davison, Werder, & 

Lawson, 2008; Evenson, Huston, McMillen, Bors, & Ward, 2003) compared to their 

counterparts. However, some studies reported higher rates of cycling can be associated both 

with low SES and high SES (Rice, 2008; Steinbach, Green, Datta, & Edwards, 2011).  
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Peers and parents also influence whether adolescents cycle to high school and parents 

continue to influence older children’s travel choices throughout adolescence (Hunter & 

Youniss, 1982; Mitra & Buliung, 2015). Compared to peers, parents can have greater 

influence on the rates of cycling to high school (Emond & Handy, 2012). In addition, 

adolescents may be less likely to cycle if they are not comfortable having different views to 

their peers, and have not developed strong defence mechanisms against peer pressure (Orsini, 

2005).  

Other factors such as the media (Penalosa, 2011; Rimano et al., 2015) and the physical 

environment (i.e. distance (Centers for Disease Control and Prevention, 2005; McDonald, 

Deakin, & Aalborg, 2010; Sirard & Slater, 2008; Thornton, 2010), traffic safety (including 

bike infrastructure, traffic volume and speed) (Centers for Disease Control and Prevention, 

2002; Pikora, Giles-Corti, Bull, Jamrozik, & Donovan, 2003; Thornton, 2010; Villanueva et 

al., 2012), and continuity and connectedness of the streets (Pikora et al., 2003)) have also 

been shown to affect whether children and adults cycle. Finally, factors such as having too 

much to carry to school, after-school schedules (e.g. sports practices, part-time work), not 

having a bicycle or a ‘nice’ bicycle, lacking cycle skills and/or skills to cycle on the road, 

facilities provided at school (such as cycle stands and lockers), the existence of cycle teams 

and encouragement by school policies or practices may also influence whether students cycle 

to school (Frater, Kuijer, & Kingham, 2017; Hopkins & Mandic, 2016; Mandic, Hopkins, et 

al., 2017; Mandic et al., in press).  

In New Zealand, rates of walking to school in adolescents have remained relatively stable 

(26% in 1989/1990; 28% in 2010-2014) while the rates of cycling to secondary school have 

declined from 19% in 1989/1990 to 3% in 2010-2014 (Ministry of Transport, 2015a). Low 

rates of cycling to school among adolescents on the South Island of New Zealand have been 

reported previously (Mandic, de la Barra, et al., 2015; Mandic, Hopkins, et al., 2017). 
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Dunedin and Christchurch are the two most populated cities in the South Island of New 

Zealand. Using the data collected as a part of two distinct but coordinated research projects, 

this study examined intrapersonal factors related to cycling to school using the Theory of 

Planned Behaviour (TPB) (Ajzen, 1991), and descriptive norm (what people do) as used in 

the Prototype Willingness Model (PWM) (Gibbons, Gerrard, Blanton, & Russell, 1998) in 

adolescents from these two cities. The TPB has been used to predict a range of travel 

behaviours (Abrahamse, 2007; Anable, 2005; Bamberg, Ajzen, & Schmidt, 2003; Bamberg & 

Schmidt, 2003; Forward, 2004; Lajunen & Räsänen, 2004). The PWM has been used 

predominantly in relation to risky teenage behaviours such as smoking and alcohol use 

(Gibbons et al., 1998), and to predict health-promoting behaviours such as exercise and 

breakfast consumption (Rivis, Sheeran, & Armitage, 2006). This study compared rates of 

cycling to school, past behaviour, attitudes, injunctive norms (what people ought to do), 

descriptive norms (parents and friends), perceived behavioural control and intentions with 

respect to cycling to school among adolescents in Christchurch and Dunedin who lived 

within 4 km from school. 

2 Method 

2.1 Locations 

The city of Christchurch (population: 348,459) is located in the Canterbury region of New 

Zealand (Statistics New Zealand, 2015), and has predominantly flat topography and a dry, 

temperate climate (mean annual temperature 1971-2000, 12.1°C) (Climate Conversation 

Group, 2016). The city of Dunedin (population: 120,249) is located in the Otago region of 

New Zealand (Statistics New Zealand, 2015) and has predominantly hilly topography. Due to 

its higher latitude, Dunedin experiences slightly lower average temperatures than 
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Christchurch (mean annual temperature 1971-2000, 11.0°C (Climate Conversation Group, 

2016)). 

2.2 Participants 

Adolescents from Christchurch and Dunedin were surveyed about cycling to school as a part 

of two distinct but coordinated research projects: the Christchurch Secondary School Travel 

Survey (2012) (Frater et al., 2017) and the Built Environment and Active Transport to School 

(BEATS) Study (2014/15) (Mandic, Mountfort, et al., 2015; Mandic, Williams, et al., 2016), 

respectively. Adolescents from school years 9, 11 and 13 (13-14, 15-16 and 17-18 years-old, 

respectively) were selected for this analysis. Adolescents who lived >4 km from school were 

excluded from the sample, as such distances are considered too far to cycle (Christchurch 

Cycle Safety Committee & Transit New Zealand, 1991; Schlossberg, Greene, Phillips, 

Johnson, & Parker, 2006). Additional exclusion criteria were boarding at school, lacking 

distance to school data, invalid travel to school data, incomplete data for cycling to school 

questions and multiple modes of transport to school (Dunedin only). A flowchart with details 

of participants’ selection for this analysis is provided in Figure 1. Twenty-seven high schools 

in Christchurch were invited to participate and seven schools agreed to distribute surveys. 

Liaison teachers decided the classes and students to whom surveys were distributed (Frater et 

al., 2017). All twelve high schools in Dunedin were invited and all agreed to participate. Each 

Dunedin school invited adolescents from two to four classes per school year to complete the 

survey. Dunedin schools delivered study information packages to all invited students and 

their parents one to three weeks prior to the scheduled data collection date(s) and advertised 

the study in school newsletters, as described previously (Mandic, Williams, et al., 2016). 
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Figure 1: Study recruitment and study sample selection process for Christchurch and Dunedin 

 

2.3 Procedures 

In Christchurch, written consent was obtained from the Board of Trustees at each school. 

Christchurch adolescents were informed that by completing the questionnaire they had 

consented to participate in the research. The Christchurch study was approved by the 

University of Canterbury Ethics Committee. In Dunedin, all adolescents gave their written 

consent to take part in the study, as described previously  For those under 16 years of age, 
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parents signed either parental opt-out or parental opt-in consent depending on the school’s 

preference. The Dunedin study was approved by the University of Otago Ethics Committee. 

2.4 Questionnaires 

Christchurch adolescents completed the online or paper-based survey at school (96.7%), or 

online in their own time (3.3%) without supervision. If participants failed to answer more 

than 66% of items within a given subscale, their score was treated as missing. Dunedin 

adolescents completed the online survey at school under supervision of research staff. The 

questionnaires from both studies included information about demographics, travel to school 

and questions informed by the TPB and Prototype Willingness Model. 

Questions about demographics included age, gender, school year and school. Information 

concerning school decile was also recorded. In New Zealand, every school is given a decile 

rating where a low decile indicates low socio-economic communities and a high decile 

indicates high socio-economic communities (Ministry of Education, 2015). School deciles 

were recoded into low (deciles 1-3), medium (deciles 4-7) and high decile (deciles 8-10). In 

Christchurch, adolescents reported the closest intersection to home. In Dunedin, adolescents 

reported their home address. For both samples, distance to school was calculated based on the 

distance via the road network using Geographic Information Systems analysis, as described 

previously (Mandic, Williams, et al., 2016). .  

Transport to school was assessed in Christchurch using the question “How did you usually 

get to school this year?” with response categories being “car (passenger)”, “car (drive 

yourself)”, “bike”, “skate, rollerblade or scooter”, “motorbike or motor scooter”, “walk”, 

“bus” and “other”. Adolescents were asked to choose only one response. Surveys with 

multiple responses were considered invalid. In Dunedin, adolescents were asked “How do 

you usually travel to school?” for individual transport modes. For each transport mode “by 
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car (driven by myself)”, “by car (driving myself)”, “by school bus”, “by public transport”, 

“on foot”, “by bike”, “other”) adolescents chose one of five response categories: “never”, 

“rarely”, “sometimes”, “most of the time” and “all of the time”. The rates of cycling to school 

were determined from the number of Christchurch adolescents who selected cycling as their 

usual transport to school and Dunedin adolescents who reported cycling “most of the time” or 

“all of the time”.  

Questions were also asked based on the TPB to assess past behaviour, attitudes, subjective 

norm, perceived behavioural control and behavioural intentions related to cycling to school. 

These variables were all measured with standard items and were the same for both samples. 

Most questions were derived from Armitage (2005) and all had good internal reliability. Past 

behaviour, was measured in both studies with questions about how many times students 

cycled to school in the last two weeks. Attitudes towards cycling were determined by 

questions of students in relation to six sets of adjectives: “dull”-“interesting”, “unpleasant”-

“pleasant”, “boring”-“stimulating”, “unhealthy”-“healthy”, “bad”-“good”, “useless”-“useful” 

(Armitage, 2005). Subjective/perceived norm (injunctive (i.e., what people ought to do) and 

descriptive (i.e., what people do) were assessed using respectively items concerning what 

they thought parents/guardians and friends thought about them cycling to school and whether 

parents/guardians and friends cycled. Questions to determine descriptive norm in relation to 

friends and parents were derived from the Prototype Willingness Model (Gibbons, Gerrard, 

Lane, Suls, & Wallston, 2003). Perceived behavioural control was measured using four items 

related to ability, confidence, capability, and perceived control (autonomy). Perceived control 

was measured in relation to how much personal control adolescents thought they had over 

whether or not they rode a bicycle to school. Given the conceptual similarities, the scores for 

ability/capability/confidence items for cycling to school were summed and then averaged to 

create a cycling capability composite score (Cronbach’s α = 0.91 for both cities). Behavioural 
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intention was measured using two items concerning how often adolescents intended to ride a 

bicycle to school. Details of all questions are provided in related articles (Mandic, Flaherty, et 

al., 2016). To present the results, items assessed using 7-point Likert-type scale responses 

(e.g. attitudes, norms, perceived behavioural control and intentions) were also recoded into 3 

categories (“disagree” (responses 1 to 3), “neutral” (response 4) and “agree” (responses 5 to 

7)).  

2.5 Statistical analysis 

All data were analysed using descriptive statistics. Data from Christchurch and Dunedin 

samples were analysed using Chi-square test for categorical variables. Items related to past 

behaviour, attitudes, injunctive and descriptive norms, perceived behavioural control and 

intentions were compared between the cities using Linear Mixed Models with school as a 

cluster variable and age and gender as covariates. P-value <0.05 was considered statistically 

significant. Descriptive data were reported as frequencies (percentage) for categorical 

variables and mean±standard deviation for continuous variables. Data were analysed using 

SPSS Statistical Package version 22.0.  

Although we did not intend these data to be a test of how well the TPB could explain the 

pattern of responses (rather, we used the TPB as a conceptual framework to generate items, 

which we intended to compare across the cities), we also modelled the data to reflect the 

hypothesised paths of the TPB. Multi-group structural equation modelling was used to model 

the data according to the TPB, using the Lavaan package for R.  

3 Results 

Compared to Christchurch, Dunedin’s sample was older with more females (Table 1). The 

distance from home to school was not different between the samples (Table 1). In 

Christchurch a smaller proportion of adolescents regularly travelled to school as car 
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passengers, and as car drivers, and a greater proportion walked, cycled and used public 

transport to school compared to Dunedin (Table 1).  

In both cities, three quarters of adolescents agreed that cycling to school was healthy, 

approximately half perceived it as good and useful, and approximately one third perceived it 

as interesting, pleasant and stimulating (Table 2). Adolescents’ attitudes towards cycling to 

school were not significantly different between the two cities except for cycling to school 

being perceived as more stimulating among Dunedin adolescents compared to Christchurch 

adolescents (Table 2). Christchurch adolescents scored higher for all measures of subjective 

norm, perceived behavioural control and intention in favour of cycling to school compared to 

Dunedin adolescents (Table 2). For subjective norm, results showed that adolescents in 

Dunedin had lower scores for subjective norm in relation to both parents/guardians and 

friends, compared to their Christchurch counterparts (Table 2). This applied both in relation 

to students’ perceptions of what they thought parents/guardians/friends thought they should 

do and their perceptions of whether parents/guardians/friends cycle. For perceived 

behavioural control, results showed that adolescents in Dunedin had a lower capability score, 

and had less autonomy in deciding to cycle to school, compared to their Christchurch 

counterparts (Table 2).  

Multi-group structural equation modelling was used to model the data to reflect the 

hypothesised paths of the TPB. As a measurement model with acceptable psychometric 

properties was developed, several items were dropped to achieve acceptable multi-group fit. 

The final measurement model was parsimonious but retained good face validity as well as 

reliability. The final model included Intention (“I intend to cycle to school” and “I want to 

cycle to school”), Attitude (“Cycling to school is interesting”, “Cycling to school is nice” 

and “Cycling to school is stimulating”), Subjective Norm (“Parents say I should cycle to 

school” and “Friends say I should cycle to school”) and Perceived Behavioural Control (“I 
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have the ability to cycle to school” and “I am capable of cycling to school”). Because of the 

extremely low rate of (self-reported) behaviour, Behaviour was not included in the models. 

The results of the multi-group structural equation modelling show a different view of the 

data, i.e. in terms of the relative strength of the influences on intention to cycle to school. 

Constraining the factor loadings (i.e. measurement model) to be equal across groups, the 

model had acceptable fit (CFI = 0.98, NFI = 0.97, RMSEA=0.07, SRMR=0.04) and all paths 

were significant at the 5% level, except for the path from perceived behavioural control to 

intention in Christchurch (Table 3). The individual latent variable scales showed acceptable 

reliability (Cronbach’s α=0.94 for Attitude, Pearson correlations for Intention=0.73, 

Subjective Norm=0.64, Perceived Behavioural Control=0.76). The results show that in 

Dunedin, attitude had the most influence on intention to cycle to school, with perceived 

behavioural control and subjective norm having much lower influence (Table 3). However, in 

Christchurch, the dominant influence on intention to cycle to school was subjective norm, 

with attitude having a somewhat lower influence, and perceived behavioural control being 

not significant (Table 3). Comparing the effects across cities, subjective norm was much 

more influential in Christchurch, and perceived behavioural control was much more 

influential in Dunedin.  

4 Discussion 

This study compared the contribution of intrapersonal factors in two New Zealand cities with 

different rates of adolescents cycling to school. Despite similar attitudes among adolescents 

towards cycling to school, Dunedin adolescents had lower prevalence of cycling to school 

and also scored lower for all measures of injunctive norm, descriptive norm, self-perceived 

cycling capability and autonomy, and behavioural intention related to cycling to school 

compared to their Christchurch counterparts. The dominant influence on the intention to 
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cycle to school was subjective norm in Christchurch and attitude in Dunedin. Therefore, 

future interventions to encourage cycling to school among adolescents in cities where cycling 

to school is not common (such as Dunedin, New Zealand) should consider the contribution of 

intrapersonal factors, the social needs of adolescents and adolescents’ cycle skills. 

Similar attitudes towards cycling to school observed in Christchurch and Dunedin 

adolescents in the present study could be in part explained by adolescents’ exposure to 

similar information environments with respect to the media in both of those New Zealand 

cities. Therefore, adolescents in both cities likely adopted the attitudes, beliefs and 

behaviours of the information environment to which they were exposed (Behm-Morawitz & 

Mastro, 2008). However, despite distance to school being controlled in both samples 

(adolescents living >4 km from school were excluded from the analysis) and similar attitudes 

towards cycling to school, rates of cycling to school were much lower in Dunedin than in 

Christchurch, suggesting factors other than attitudes contribute to these differences. 

Combining the structural equation modelling and comparisons of means approaches to 

understand the survey responses, high perceived behavioural control is necessary for high 

intention in Dunedin (in addition to positive attitude and subjective norm), but mean 

perceived behavioural control is low there, which could explain the low rate of behaviour. 

In the Christchurch sample where 19% of adolescents regularly cycled to school, adolescents 

scored higher for all measures of subjective norm, perceived behavioural control and 

intention in favour of cycling to school compared to those from Dunedin, where rates of 

cycling to school were low. The contribution of injunctive and descriptive norms on the 

behaviour of adolescents is consistent with previous research regarding the pressure on 

adolescents to conform which peaks in mid-adolescence (13–16 years of age) (Youniss & 

Haynie, 1992). The importance of peer pressure in relation to cycling among adolescents has 

also been considered by Orsini (2005) who identified the influences and motivators for 
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teenagers >16 years of age in Vancouver who were eligible to drive, but chose instead to 

cycle. Orsini (2005) concluded that in countries where the proportion of adolescents cycling 

was low, adolescents were less likely to cycle if they were not comfortable having different 

views to their peers, and had not developed strong defence mechanisms against peer pressure. 

Therefore, the prevalence of cycling to school among adolescents is likely to be inversely 

related to the contribution of injunctive and descriptive norms to cycle to school, as observed 

in this study. Lower scores for injunctive and descriptive norms for cycling to school may 

contribute to lower rates of cycling to school by adolescents in Dunedin versus Christchurch.  

Social Identity Theory (Tajfel & Turner, 1979) and the social needs of adolescents may also 

provide an explanation for the relationship between cycling rates and subjective norms. 

According to Social Identity Theory, due to the importance of fitting in, and perceived group 

status differences, adolescents are more likely to associate themselves with the dominant 

group. Furthermore, the contribution of injunctive and descriptive norms is also likely to be 

associated with the desire of adolescents to be social. Previous research from the UK showed 

that social needs in relation to travelling to school were more important than road safety for 

some teenagers (particularly for girls) (Pooley, Turnbull, & Adams, 2005). Therefore, peer 

pressure, importance of fitting in, perceived group status differences and the need to be social 

may have contributed to the differences in subjective norm to cycle to school in Christchurch 

compared to Dunedin and at least in part explain lower rates of cycling observed in Dunedin 

adolescents. 

In Dunedin where rates of cycling to school were low, adolescents perceived less confidence, 

ability and personal control to cycle to school compared to their Christchurch counterparts. 

These findings are consistent with previous research showing that cycling to school in 

children is associated with the child’s confidence in cycling and parental confidence in their 
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child’s cycling skills (Ducheyne, De Bourdeaudhuij, Spittaels, & Cardon, 2012; Trapp et al., 

2011). These findings emphasise the importance of offering programmes such as cycle skills 

training to improve adolescents’ cycle skills (Mandic, Flaherty, et al., 2017; Mandic, 

Flaherty, et al., 2016).  

Dunedin adolescents also reported less intention to cycle to school compared to those in 

Christchurch. According to the TPB (Ajzen, 1991) behavioural intentions determine 

behaviour and intentions are influenced by attitude, subjective norms and perceived 

behavioural control. Previous studies have also shown that cycling to school in children is 

associated with a child’s preference to cycle (Trapp et al., 2011). Therefore, as the 

contribution of subjective norms and perceived behavioural control for cycling to school by 

adolescents was high in Dunedin, it was to be expected there would also be less intention to 

cycle to school, and the converse would apply in Christchurch.  

The results of the multi-group structural equation modelling show that in Dunedin attitude 

had the most influence on intention to cycle to school, with perceived behavioural control and 

subjective norm having much lower influence. However, in Christchurch the dominant 

influence on intention to cycle to school was subjective norm, with attitude having a 

somewhat lower influence, and perceived behavioural control being not significant. 

Comparing the effects across cities, the striking difference is that subjective norm was much 

more influential in Christchurch, and perceived behavioural control was influential in 

Dunedin and not in Christchurch. Simplifying these results for a promotional campaign to 

promote cycling would emphasise capability in Dunedin and the social aspects of cycling to 

school in Christchurch, perhaps by a “nudge” approach (Hansen & Jespersen, 2013; Thaler & 

Sunstein, 2009). 
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In addition to intrapersonal and individual factors (e.g. demographics), other factors may also 

play a role in explaining the difference in rates of adolescents cycling to school observed in 

the Christchurch and Dunedin. For example, focus groups with Dunedin adolescents and 

parents identified a complex range of factors that contribute to perceptions of cycling safety, 

including features and perceptions of the built environment, traffic safety, previous cycling 

experiences and adolescents’ cycling skills and on-road experiences (Hopkins & Mandic, 

2016). Several other studies have examined the effects of the physical environment on the 

physical activity of children and adolescents using socio-ecological models (Aibar et al., 

2015; Van Kann et al., 2014). The ecological model of active transport (Sallis et al., 2006) 

acknowledges the role of intrapersonal factors but also the role of the perceived environment, 

built and natural environment, information environment, socio-cultural factors and policy 

factors, and interactions between these factors. A recent study showed that compared to 

walking, cycling to school among Dunedin adolescents was less common, perceived as less 

safe and received less social and infrastructure support, suggesting that factors other than 

intrapersonal factors may contribute to low rates of cycling observed in Dunedin (Mandic, 

Hopkins, et al., 2017). Further research would be required to determine whether socio-

cultural, environmental or policy factors such as different topography and school zoning 

policies contribute to regional differences in the rates of cycling to school among adolescents 

observed in Christchurch versus Dunedin. 

Taken together, these findings suggest that future initiatives to encourage adolescents cycling 

to school in cities where rates of cycling to school are currently low should consider the 

contribution of intrapersonal factors, the social needs of adolescents and may also need to 

aim to increase adolescents’ perceived capability to cycle to school through cycle skills 

training. However, for norms to change in favour of cycling, changes are required at multiple 

levels targeting individuals, social environments, physical environments, and policies, as 
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previously suggested (Garrard, Crawford, & Hakman, 2006; Sallis et al., 2006). The findings 

from this study suggest that future studies examining associations between the built 

environment and travel behaviours should take into account intrapersonal factors. 

This study has several limitations. The results have potentially limited generalisability to 

other cities and countries. Findings from the Christchurch sample may also not be 

generalisable to the city of Christchurch as participation was limited to from 7 out of a total 

of 35 high schools in the city (20% of schools). This issue was not present in Dunedin as 

adolescents from all 12 high schools in the city were surveyed (100% school participation 

rate). Different question format was used to assess transport to school habits and differences 

in supervision of students completing the survey in Christchurch versus Dunedin samples 

could also have influenced our results. Finally, all information regarding behaviour was 

provided by participants via self-report and is therefore subject to social desirability bias.  

5 Conclusions  

Despite similar distance to school and mostly similar attitudes towards cycling to school 

among Christchurch and Dunedin adolescents in the present study, Dunedin adolescents who 

had lower rates of cycling to school also scored lower for all measures of injunctive norm, 

descriptive norm, perceived behavioural control and intention with respect to cycling to 

school compared to adolescents in Christchurch. In Christchurch the dominant influence on 

the intention to cycle to school was subjective norm. In contrast, in Dunedin the dominant 

influence on the intention to cycle to school was attitude. Taken together, these findings 

suggest that intrapersonal factors are related to travel behaviours such as cycling to school 

among adolescents and should be examined in the local context to inform the design of 

effective interventions. Understanding contributions to behaviour in a local context should be 

used to inform the design of the interventions to change behaviours to enhance the 
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environment and people’s health and well-being. Therefore, efforts to increase cycling to 

school in adolescents in cities where cycling to school is not common should recognise the 

contribution of what parents and friends do, what parents and friends think adolescents 

should do, and the contribution of self-perceived cycling capability and autonomy in relation 

to cycling to school. Future studies examining associations between the built environment 

and travel behaviours should take into account intrapersonal factors as these factors are 

necessary to change behavioural intentions and subsequently behaviour.  
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Table 1. Socio-demographic characteristics of study participants  

  Christchurch Dunedin p-value 

    n=373 n=430  

Age (years) 14.3 ± 1.6 15.0 ± 1.6 <0.001 

Gender [n (%)]    

 Boys 234 (62.7) 193 (44.9)  

 Girls 139 (37.3) 237 (55.1) <0.001 

Year group [n (%)]    

 Year 9 210 (56.3) 215 (50)  

 Year 11 84 (22.5) 126 (29.3)  

 Year 13 79 (21.2) 89 (20.7) 0.081 

School decilea [n (%)]    

 Low (1-3) 61 (16.4) 0 (0)  

 Middle (4-7) 169 (45.3) 188 (43.7)  

 High (8-10) 143 (38.3) 242 (56.3) <0.001 

Past behaviour 

Frequency of cycling to school 

in the previous two weeks 

[n(%)]  

  

 Never 268 (72.6) 402 (93.5)  

 Almost never 17 (4.6) 11 (2.6)  

 Sometimes 17 (4.6) 8 (1.9)  

 Almost every day 21 (5.7) 4 (0.9)  

 Every day 46 (12.5) 5 (1.2) <0.001 
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Usual transport to school 

[n(%)]  

  

 Car passenger 63 (16.9) 165 (38.4)  

 Car driver 17 (4.6) 22 (5.1)  

 Walk 190 (50.9) 203 (47.2)  

 Busb 19 (5.1) 15 (3.5)  

 Cycle 66 (17.7) 8 (1.9)  

 Otherc 18 (4.8) 5 (1.2) <0.001 

 

Notes: 

aEvery school in New Zealand is given a decile rating by the Ministry of Education. “School decile indicates the 

extent to which the school draws its students from low socio-economic communities…Decile 1 schools are the 

10% of schools with the highest proportion of students from low socio-economic communities. Decile 10 schools 

are the 10% of schools with the lowest proportion of these students.” (Ministry of Education, 2015, p. np) 

bIn the Dunedin sample, travel to school by bus included travelling both by school bus and by public transport 

(bus). cIn the Christchurch sample, “other” category for transport to school included “skate, rollerblade or 

scooter”, “motorbike or motor scooter” and “other” 
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Table 2. Attitudes, subjective norm, behavioural intentions and perceived behavioural control 

      Christchurch (n=373)   Dunedin (n=430) p-value 

   Total Disagree Neutral Agree  Total Disagree Neutral Agree 

 

   (mean±SD) n (%) n (%) n (%)  (mean±SD) n (%) n (%) n (%) 

Attitudes           

 

For me, regularly cycling to 

school would be…           

  Experiential beliefs           

  Interesting 3.7 ± 1.7 131 (37.8) 111 (32.0) 105 (30.3)  3.8 ± 2.0 151(35.1) 120 (27.9) 159 (37.0) 0.064 

  Pleasant 3.9 ± 1.7 116 (33.7) 108 (31.4) 120 (34.9)  3.8 ± 1.9 159 (37.0) 119 (27.7) 152 (35.3) 0.578 

  Stimulating 3.6 ± 1.8 140 (40.5) 102 (29.5) 104 (30.1)  3.8 ± 1.9 151 (35.1) 126 (29.3) 153 (35.6) 0.016 

  Instrumental beliefs         

  Healthy 5.6 ± 1.6 33 (9.6) 51 (14.9) 258 (75.4)  5.4 ± 1.6 37 (8.6) 86 (20.0) 307 (71.4) 0.640 

  Good 4.6 ± 1.9 71 (20.7) 98 (28.6) 174 (50.7)  4.6 ± 1.9 85 (19.8) 129 (30.0) 216 (50.2) 0.200 

   Useful 4.5 ± 2.0 87 (25.3) 87 (25.3) 170 (49.4)   4.5 ± 1.9 94 (21.9) 132 (30.7) 204 (47.4) 0.340 
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Subjective norm           

 

My parents or guardians think I 

should cycle to school 

4.3 ± 2.0 108 (29.2) 110 (29.7) 151 (41.1)  3.3 ± 1.9 210 (48.8) 118 (27.4) 102 (23.7) 0.006 

 

One or both of my parents or 

guardians cycle frequently 

2.4 ± 2.0 281 (76.6) 19 (5.2) 67 (18.3)  1.8 ± 1.7 365 (84.9) 21 (4.9) 44 (10.2) <0.001 

 

My friends think I should cycle 

to school 

4.0 ± 1.9 117 (31.6) 135 (36.5) 118 (31.9)  3.3 ± 1.9 196 (45.9) 145 (33.7) 89 (20.7) 0.026 

    (None) (Some) (Most)   (None) (Some) (Most)  

 

Out of your five friends, how 

many always or sometimes cycle 

to school 

1.7 ± 1.6 103 (27.8) 160 (43.2) 107 (28.9)  0.3 ± 0.7 352 (81.9) 70 (16.3) 9 (21.9) <0.001 

Behavioural intention           

 

I want to regularly cycle to 

school 

2.9 ± 2.2 240 (64.3) 43 (11.5) 90 (24.1)  1.9 ± 1.5 371 (86.3) 22 (5.1) 37 (8.6) 0.007 

 

I intend to cycle to school 

frequently 

2.7 ± 2.2 255 (68.7) 26 (7.0) 90 (24.3)  1.5 ± 1.3 392 (91.2) 20 (4.7) 18 (4.2) 0.002 
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Perceived behavioural control          

 Capability           

 

I see myself as being capable of 

riding a bicycle to school 

5.5 ± 2.1 75 (20.2) 24 (6.5) 272 (73.3)  4.6 ± 2.3 141 (32.8) 52 (12.1) 237 (55.1) 0.059 

 

I am confident I could cycle to 

school 

5.6 ± 2.0 66 (17.8) 29 (7.8) 276 (74.4)  4.6 ± 2.3 150 (34.9) 49 (11.4) 231 (53.7) 0.008 

 

I believe that I have the ability to 

ride a cycle to school 

5.9 ± 1.8 49 (13.2) 22 (5.9) 299 (80.8)  5.0 ± 2.2 125 (29.1) 42 (9.8) 263 (61.2) 0.010 

 

Cycling capability (composite 

score) 

5.7 ± 1.8 58 (15.7) 30 (8.1) 282 (76.2)  4.7 ± 2.1 136 (31.6) 48 (11.2) 246 (57.2) 0.014 

 Autonomy           

  

I have complete control over 

whether or not I cycle to school 

5.8 ± 1.7 45 (12.2) 31 (8.4) 292 (79.3)  5.3 ± 2.0 82 (19.1) 55 (12.8) 293 (68.1) 0.016 

Data collected using a 7-point Likert scale (1=Strongly disagree to 7=Strongly agree) 

Data recoded as 1,2,3=disagree, 4=neutral and 5,6,7=agree to create categorical variables 
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Table 3.  Paths into Intention (multi-group structural equation modelling results results) 

City Attitude Perceived behavioural control Subjective norm 

Dunedin 0.42 (0.06) 0.14 (0.06) 0.16 (0.06) 

Christchurch 0.35 (0.07) 0.05 (0.06) 0.52 (0.08) 

Standardised regression weights and standard errors. 

 

 

 

 


