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Background: Understanding students’ perceptions of walking and cycling to school
informs active travel interventions and policy. However, perceptions of students in
rural settings are unknown, yet they are important predictors of active travel use.
This study examined perceptions of walking and cycling to school among adoles-
cents ineligible for school transport financial assistance (living <4.8 km of school)
in rural New Zealand.

Methods: Adolescents (n = 62; 53.2% female; 15.6 + 1.5 years; five schools) resid-
ing and attending a secondary school in a rural setting (population < 1,000) com-
pleted an online survey about their perceptions of walking and cycling to school
(attitudes, subjective norms, perceived behavioural control/intention). Home-to-
school distance was calculated using a geographic information system’s shortest
network path analysis.

Results: Overall, 73% walked and 11% cycled to school. Compared to cycling,
adolescents reported a greater desire (57% vs 26%) and intention (74% vs 13%)
to walk to school and perceived more support from friends (37% vs 30%), parents
(81% vs 40%), and schools (61% vs 34%) (all p < 0.001). Adolescents also reported
better physical infrastructure (presence/availability of footpaths vs cycle lanes)
for walking versus cycling to school (86% vs 36%, p < 0.001). Over 95% perceived
both walking and cycling to school as safe.
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Conclusions: Compared to cycling, walking to school was a more common and
preferred transport mode with greater perceived social support and physical
infrastructure. The findings suggest that supportive social and built environments
appear to encourage walking to school in rural areas. Mode-specific approaches
may be required to encourage cycling to school for rural adolescents.
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1. Introduction

Walking and cycling to school are the two most common modes of active transport to and
from school (ATS). They are convenient and environmentally friendly ways to foster daily phys-
ical activity among adolescents (Aubert et al., 2018; Guthold et al.; 2020; Khan et al., 2020)
while also providing a range of health, personal, and social benefits (Kek et al., 2019; Mandic,
Hopkins et al., 2017; Carver et al., 2005). In New Zealand, fewer than 50% of adolescents use
ATS (Smith et al., 2018), with walking being more popular than cycling to school (Mandic,
Hopkins et al., 2017). Walking to school is also more popular in other countries, including
Canada (59% vs 3%) (Larsen et al., 2009), China (40% vs 16%) (Sun, Liu and Tao, 2015),
Great Britain (40% vs 16%) (Department for Transport, 2017), Ireland (18% vs 2%) (Murtagh,
Dempster and Murphy, 2016), Spain (46% vs 2%) (Chill6n et al., 2013), and Switzerland (34%
vs 10%) (Bringolf-Isler et al., 2008). However, in some countries, such as Denmark (Cooper et
al., 2006), Germany (Reimers et al., 2013), and the Netherlands (Bere et al., 2008), cycling to
school is more popular than walking among adolescents at least in part due to a complex mix
of socio-historical and cultural factors, ongoing investment in cycling-friendly infrastructure,
and supportive policies (Pucher and Buehler, 2008).

In general, most studies have examined walking and cycling to school combined under
the term ‘active transport” (Martin, Lee and Lowry, 2007; Babey et al., 2009; Evenson et al.,
2006; Robertson-Wilson, Leatherdale and Wong, 2008) or focused on walking only (Mitra
and Buliung, 2015) or cycling only (de Bruijn et al., 2005). However, walking and cycling are
distinct modes of transport with distinct characteristics. For example, mode-specific enablers
and barriers have been identified by both New Zealand adolescents (Mandic, Hopkins et al.,
2017; Mandic et al., 2022) and their parents (Mandic et al., 2020), suggesting the importance
of examining these two modes of ATS separately. In these New Zealand studies, both parents
and adolescents perceived cycling as less safe with less social support and more environmen-
tal barriers than walking to school.

Further, most studies examining adolescents’ school travel have been conducted in main
urban centres (Martin, Lee and Lowry, 2007; Mitra, Buliung and Roorda, 2010; Jones and
Sliwa, 2016; Easton and Ferrari, 2015; Babey et al., 2009; Chillén et al., 2013), with few studies
focusing on rural areas (Bungum et al., 2008; Sjolie and Thuen, 2002). As these geographic
settings have distinct social, cultural, economic, and built environment contexts, the rates
of adolescents’ walking and cycling to school as well as enablers of and barriers to their use
are likely to differ in rural and urban areas. Typically, a higher prevalence of ATS is observed
among adolescents in urban versus rural areas (Pabayo and Gauvin, 2008; Babey et al., 2009;
Yang, Diez Roux and Bingham, 2011; Potoglou and Arslangulova, 2017; Sjolie and Thuen,
2002; Robertson-Wilson, Leatherdale and Wong, 2008; Fulton et al., 2005). This observation
may at least in part be attributed to longer distances to school travelled by rural adolescents.
In contrast, a New Zealand study reported a higher prevalence of ATS among adolescents in
rural versus urban areas (Mandic et al., 2015).
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Distance from home to school is the strongest predictor of ATS in adolescents (Ikeda et
al., 2018; Mandic et al., 2015; De Meester et al., 2013). Threshold distances for adolescents
walking to school range from 1.4 km to 3.0 km (Bere et al., 2008; Pocock et al., 2018; Nelson
et al., 2008, Chillén et al.,, 2015), whereas reasonable cycling distances range from 3.0 km
to 8.0 km (D'Haese et al., 2011; Nelson et al., 2008; Bere et al., 2008; Van Dyck et al., 2010),
with large variability between countries. In addition, parental (Mandic et al., 2020) and ado-
lescents’ (Mandic et al., 2022) perceptions and rates of walking and cycling to school change
with increasing home-to-school distance. Thus, efforts to promote ATS will most likely only be
effective among adolescents living within a reasonable walking and/or cycling distance from
their school. Therefore, studies examining adolescents’ perceptions of walking and/or cycling
to school should be conducted in adolescents for whom using ATS is potentially feasible.

In New Zealand, adolescents living within 4.8 km of their closest school are ineligible for
school transport financial assistance (Ministry of Education, no date); consequently, they
rely on walking, cycling, private vehicle transport, or public transport for their school travel.
Although fare-based public buses are available in the main urban centres and some medium-
sized urban areas, limited public transport provision is characteristic of rural areas interna-
tionally, including in New Zealand (Nutley, 2003; Nutley, 1996).

To address the paucity of rural transport knowledge, rural-specific transport habits and per-
ceptions need to be investigated to develop appropriate place-based interventions and poli-
cies to promote ATS and ultimately increase adolescents’ physical activity. Research questions
for this study were guided by socio-ecological frameworks of travel behaviour (Panter, 2008;
Sallis, 2006) and the theory of planned behaviour (Ajzen, 2002). Socio-ecological frameworks
of travel behaviour suggest that a wide range of individual, social, environmental, and policy
factors influence how adolescents travel to school (Panter et al., 2010; Davison and Lawson,
2006; Pont et al., 2009). In addition, the theory of planned behaviour (Ajzen, 2002) illustrates
the role of individual beliefs and perceptions. Briefly, this theory posits that the intention to
use ATS, as a direct antecedent of the behaviour itself, can be predicted based on attitudes
towards walking and cycling, subjective norms, and perceived behavioural control. Therefore,
this study compared the perceptions of walking and cycling to school among adolescents
attending a secondary school within 4.8 km (3.0 mi) of their home in rural settings in the
Otago region of New Zealand.

2. Materials and methods

2.1. Setting

Currently, there is no internationally agreed upon definition of “rural” areas in New Zealand
(Statistics New Zealand, no date). In the present study, “rural settings” were settlements/areas
with populations of less than 1,000 residents, as defined by the New Zealand government
(Statistics New Zealand, no date; Statistics New Zealand, 2020). The Built Environment
and Active Transport to School (BEATS) Rural Study was conducted between February and
September 2018 in the Otago region, New Zealand (White et al., 2021). Aside from the city
of Dunedin, the region is made up of rural settlements and small urban (1,000-9,999 resi-
dents) and medium urban (10,000-29,999 residents) areas (Statistics New Zealand, 2020;
Statistics New Zealand, 2018; Statistics New Zealand, 2019). Data were analysed for adoles-
cents living in rural settlements who attended a secondary school in a rural area.

2.2. Participants

Adolescents (13 to 18 years of age; school years 9 to 13) from 11 out of 15 secondary schools
outside of Dunedin city participated in this study. Years 9 to 13 are the last five years of
school in New Zealand. This study focused on adolescents, as lower rates of ATS have been
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observed among adolescents versus children, at least partly due to increasing distance from
home to secondary versus primary school (Pabayo and Gauvin, 2008; Bringolf-Isler et al.,
2008). Adolescents provided written consent before participating; parental consent was not
required. Survey and anthropometry data were collected using BEATS Study research method-
ology (Mandic, Williams et al., 2016; White et al., 2021) during one 50- to 60-minute school
period under research staff supervision. This study protocol was approved by the University of
Otago Human Ethics Committee (Ref. 17/178). Among 1,015 adolescents who participated,
961 had complete written consent forms and valid survey data, of whom 62 lived in rural
settlements/areas in the Otago region and attended one of the five schools there (Figure 1).
Inclusion criteria of home-to-school distance of up to 4.8 km was chosen because in the Otago
region of New Zealand, rural high school students living within 4.8 km of school did not have
any other obvious available mode of transport to school (e.g., public bus, subsidised school
bus) and therefore needed to choose between ATS or being driven by a parent/self-driving.

2.3. Student survey measures

The structure of the BEATS survey was underpinned by socio-ecological models of physi-
cal activity and active transport (Panter et al., 2010; Spence and Lee, 2003) and the theory
of planned behaviour (Ajzen, 2002). In the BEATS Rural Study, participants completed an

15 rural Otago secondary schools invited to participate in the
BEATS Rural Study

4 Schools declined

\ V_’ (3 busy schedule; 1 not interested)

11 rural Otago secondary schools participated

{

1,015 total students participated

Excluded (n=136)
4 Missing student consents

~ Otago region p——) | 102 Incomplete surveys

11 Invalid surveys
New Zealand 13 Boarding students

v 6 Lacked distance to school data

| 879 total students with completed consents and completed and valid surveys

Excluded (n=431)
=3 | 431 Lived >4.8 km from school

v

448 total students met
inclusion criteria

Excluded (n=386)

49 Lived in medium urban areas
328 Lived in small urban areas
9 Lived in rural areas but
attended urban area schools

62 total adolescents living in rural
settlements/areas with <1,000
residents included for analysis

Figure 1: Flowchart of participant selection for data analysis.
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online questionnaire that included items related to adolescents’ sociodemographic charac-
teristics, transport to school habits, attitudes towards and perceptions of walking and cycling
to school, and enablers of cycling to school. The items analysed for this article have been
previously published (Mandic, Hopkins et al., 2017; Mandic et al., 2022) and are briefly sum-
marised in the following.

2.3.1. Sociodemographic characteristics and distance to school

Adolescents self-reported their date of birth, gender, ethnicity, school year, home address,
and family ownership of vehicles and bicycles. Home addresses were used to determine an
index of neighbourhood deprivation and reported in quintiles (1 = least deprived to 5 =
most deprived) as a proxy for neighbourhood socioeconomic status (Atkinson, Salmond and
Crampton, 2014). Distance to school was determined using geographic information systems
(GIS) analysis using the shortest network from home to school (Mandic, Williams et al., 2016).
Home address was also used to categorise adolescents’ home locations, respectively, into
one of the six urban and rural categories defined by Statistics New Zealand (Statistics New
Zealand, 2018).

2.3.2. Travel to school

Adolescents reported the frequency of use of different modes of transport to school (i.e., car
passenger, car driver, walking, cycling) using response categories “never”, “rarely”, “sometimes”,
“most of the time”, and “all of the time”, as previously described (Mandic, Hopkins et al., 2017).
Transport modes used “most of the time” and “all of the time” were used to categorise adoles-

cents as using ATS, motorised transport only, or mixed modes (Mandic, Hopkins et al., 2017).

2.3.3 Beliefs about walking and cycling to school

All questions related to adolescents’ perceptions of walking and cycling to school were
worded to ask about travel to school only to avoid the repetitiveness of the questions as
well as to acknowledge that adolescents do not necessarily travel directly home from school
but may travel to other destinations (such as to sport practices or visiting friends) which
may have effects on their transport mode. As previously described (Mandic, Hopkins et al.,
2017), adolescents’ attitudes towards walking and cycling to school were assessed by means
of bipolar (-3 to +3) semantic differential scales, with response options framed by the adjec-
tives “dull”’—"interesting”, “unpleasant”“pleasant”, and “boring"—“stimulating” for experien-
tial beliefs and “unhealthy”"—"healthy”, “bad"-"good", and “useless"—“useful” for instrumental
beliefs. Consistent with previous analyses (Mandic, Hopkins et al., 2017), scores on individual
items from each scale were averaged to create a composite score for experiential beliefs and
instrumental beliefs, respectively. Subjective and perceived norms were assessed by adoles-
cents’ perceptions of peer and parental support and role modelling and school support for
walking and cycling using a seven-point Likert scale. Perceived behavioural control was evalu-
ated by means of items assessing adolescents’ perceived confidence and behavioural control
to use ATS, and intention was assessed with items reflecting desire and intention to walk
and cycle to school using a seven-point Likert scale. In addition to experiential and instru-
mental composite scores, a self-efficacy composite score was created as the average score
of ability/capability/confidence items for cycling to school. A detailed description of how
composite indicators were constructed has been published elsewhere (Mandic et al., 2022).

2.3.4. Personal motivations for and barriers to walking and cycling to school
Personal motivations (getting exercise, socialising with friends), personal barriers (time
required, prior planning, amount to carry, after-school schedule, sweating, feeling tired, lack



6 Calverley, et al: Walking versus Cycling

of interest), environmental barriers (distance, lack of footpaths/cycle paths, weather), and
safety beliefs were assessed separately for walking and cycling. Responses were measured
using a four-point Likert scale (1 = strongly disagree to 4 = strongly agree). Scores for per-
sonal barrier items were averaged to generate a personal barriers composite score for walk-
ing and cycling.

2.3.5 Perceptions of potential enablers of cycling to school

Adolescents reported their perceptions of potential enablers of cycling to school, such
as reduced traffic speed and cycle-friendly school uniforms. Additional items assessed
adolescents’ opinions about cycling in general, including enjoyment of recreational cycling,
frequency of cycling with friends/parents, and perceived benefits of cycle skills train-
ing. Responses were measured using a four-point Likert scale (1 = strongly disagree to 4 =
strongly agree).

2.4 Data analysis

Demographic characteristics were analysed using descriptive statistics. Response collected
on a four-point Likert scale were recoded into two-category variables for analysis: [1] and
[2] = “disagree”; [3] and [4] = “agree” response. Responses collected on a seven-point Likert
scale were recoded into three-category variables for analysis: [1], [2], and [3] = “disagree”;
[4] = “neutral”; [5], [6], and [7] = “agree” response. Categorical variables relating to beliefs
about, motivations for and barriers to walking and cycling to school were compared using
McNemar's test and are reported as frequencies [n (%)]. Continuous variables (compos-
ite scores for experiential beliefs, instrumental beliefs, personal barriers, and number of
friends who walked/cycled to school) for walking versus cycling to school were compared
using paired t-tests and are reported as means * standard deviation (SD). Data assump-
tions of normality for continuous variables were checked and showed skewness values
between -2 and +2 and kurtosis between —7 and +7, with the exception of distance to
school. Cronbach’s alpha internal consistency reliability coefficients were calculated for
experiential beliefs: o. = 0.84 [walking], 0.95 [cycling]; instrumental beliefs: o. = 0.82 [walk-
ing], 0.86 [cycling]); and self-efficacy for cycling: o = 0.89; and personal barriers: o = 0.80
[walking], 0.82 [cycling]. Data were analysed using IBM SPSS Statistics Software (version
24.0). Statistical significance is indicated by a p-value of <0.001 to account for multiple
statistical tests.

3. Results

3.1. Sociodemographic characteristics

Among 62 rural adolescents who lived <4.8 km from school (age: 15.6 + 1.5 years;
53.2% female; 75.4% New Zealand European, 14.8% Maori (Indigenous people of
New Zealand), 10% other ethnic groups), the median distance from home to school
was 0.7 km (0.4 mi) (interquartile range: 0.5 km (0.3 mi)). Overall, 96.8% of ado-
lescents had at least one bicycle, and all adolescents had at least one vehicle at home
(Table 1).

3.2. Travel to school habits

ATS was the most frequent mode of travel to school (74.2%), followed by motorised transport
(17.7%) and mixed modes (8.1%) (Table 1). Overall, usual transport to school modes were
72.6% on foot, 11.3% by bicycle, 12.9% driven by others, 6.5% driving self, 6.5% by car and
on foot, and 4.8% other modes or combinations (Table 1).
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Table 1: Adolescents’ sociodemographic and school travel characteristics.

Total (n=62)

Age (years) (mean + SD)
Gender [n (%)]
Girls
Boys
Ethnicity [n (%)]
New Zealand European
Maori
Pacific
Asian
Other
Neighbourhood-level deprivation [n(%)]
1 (least deprived)
2
3
4
5 (most deprived)

Distance to school (km) [median (interquartile range)]

Household vehicles [n (%)]
None
One
Two or more
Average (mean + SD)
Household bicycles to get to school [n (%)]
None
One
Two or more
Average (mean + SD)
Transport to school [n (%)]
Active transport
Motorised transport

Combination of active and motorised transport

Usual transport modes to school [n (%)]
On foot"
By car (driven by others)
By bike”
By car (driving myself)
By car and on foot
Other modes or combinations

SD = standard deviation; n = number.

~Some of the active transport users combined walking and cycling.

156 £ 1.5

0(0)
14 (22.6)
48 (77.4)
24+10

2(3.2)
20 (32.3)
40 (64.5)
23+13

46 (74.2)
11(17.7)
5(8.1)



8 Calverley, et al: Walking versus Cycling

3.3. Attitudes, perceived norms, and perceived behavioural control and intention

No differences were observed in experiential or instrumental beliefs by mode of transport
(experiential beliefs score: walking: 4.9 + 1.2, cycling: 4.8 £ 1.4, p = 0.361; instrumental
beliefs score: walking, 5.9 £ 1.1, cycling: 5.5 £ 1.2, p = 0.014). However, more adolescents
perceived that walking to school received greater peer, parental, and school support, with
greater peer and parental role modelling than for cycling (Table 2). Adolescents reported a
greater number of friends who always or sometimes walk rather than cycle to school (2.2 +
1.4 vs 0.6 = 1.0, p < 0.001). Over two-thirds of adolescents reported having complete control
in the decision to walk or cycle to school (p = 0.498) (Table 2). Similarly, more adolescents
expressed having the desire and intention to walk to school compared with cycling (Table 2).
The self-efficacy composite score for cycling was 5.1 + 1.3 (out of 7).

3.4. Personal motivations and barriers

While the majority of respondents perceived both walking and cycling to school to be great
forms of exercise, a larger proportion favoured walking compared to cycling (Table 3). They
also perceived that walking to school provided a better opportunity to socialise with friends
(Table 3). In addition, adolescents perceived better physical infrastructure support for walk-
ing versus cycling to school, such as availability and quality of footpaths versus cycle lanes
(Table 3). Most adolescents perceived both walking and cycling to school as safe. No sig-
nificant difference was observed in adolescents’ perceptions of logistics-related barriers nor
personal barriers for walking versus for cycling to school (composite score; walking: 1.7 + 0.6,
cycling: 1.8 £ 0.7, p = 0.165).

3.5. Potential enablers of cycling to school

Overall, 41.0% of adolescents thought that cycle skills training would help them to feel safer
when cycling in traffic, but only 27.9% would take such training at their school if it was avail-
able. With respect to cycling in general, 60.7% of the adolescents enjoyed cycling for recrea-
tion, 19.7% often cycled with their friends, and 18.0% often cycled with their parents. Rural
adolescents reported that cycle-friendly uniforms (39.3%), having a school locker (34.4%),
being able to cycle without a helmet (32.8%), safer bicycle storage (29.5%), and slower traffic
on the roads (21.3%) would encourage them to cycle to school more frequently.

4. Discussion

The key findings are that the adolescents in rural settlements living within 4.8 km of school
in Otago, New Zealand, (1) more frequently walked to school than cycled; (2) reported greater
peer, parental, and school support for walking versus cycling to school; (3) perceived better
physical infrastructure for walking compared to cycling to school; and (4) expressed greater
desire and intention to walk than cycle to school. In contrast, their perceptions of safety, dis-
tance to school, and trip duration were not significantly different for walking versus cycling
to school. This is one of the first studies to compare perceptions of walking versus cycling
to school exclusively among rural adolescents. The findings illustrate differences in preva-
lence of and preferences for walking versus cycling to school as well as mode-specific barriers
among adolescents living in rural New Zealand.

These findings extend the existing evidence from urban centres of New Zealand and other
countries demonstrating that, compared to cycling, walking is more common, more favour-
able, and a better supported mode of transport to school among rural New Zealand adoles-
cents who are ineligible for the subsidised school bus. In this sample of adolescents living
within 4.8 km from their school, approximately three-quarters used ATS regularly (74%), with
the rates of walking to school being significantly higher than the rates of cycling (73% vs



Calverley, et al: Walking versus Cycling

"S3]qELIBA [EDLI0391ED 918310 03 99I3E = {7 ‘€ pUB 9213ESIp = 7 ‘| Se papodal ele( ‘(9913. A|SU01S = 7 03 9913BSIP A[SUO0IIS = [ ) 9[edS Ly Julod-{ B UO Pajdad)[0d Ble( 4

"SO[qeLIEA [BILI0591ED

918310 01 9313B = / ‘9 ‘G pUE [BIINAU =}, ‘93IBBSIP = € ‘7 ‘| Se pap0dal kle( ‘(9918e A|SU011S = /£ 01 9218ESIp A|SU0IIS = | ) 9€IS 11T Julod-/ B 3UIsn pajdd[od ele( «

"UOIIBIAIP pIEPUELS = (S

V/N ECLFLS (as ¥ ueaw) Suiphd 10y AHedyya-yas
1000> (€z8)1s (B%)e  (6z1)8 (rot)or  (£6)9  (T¥L)9v wA[Iuanbayy [00yds 01 9[2A>/¥[em 01 pusiul |
1000> (£2997y  (§9+  (8s)9or (zz1) 11 (8579l (596)se #[00U2s 01 3]pAd /N [em AjJe[n3a1 01 Juem |
[(%) u] suorpuajul [eINOIARYDY
860  (1'8)S (et (TvL)oy (SvL)6  (L21) 11 (£29) T #100Yds 01 9[9Ad/N[EM | 10U 10 J9YISYM JIAO [011U0D 919]dW0d dAeY |
(8¥) € (L6e)9  (gs8) »'[00Y2s 01 3]pAd1q B 3pLI 01 A[IGE 3] ARY | 1BY) 2AS1[3( |
(€11) 2 (671)8  (85L)L +J00Y2s 03 9[2401q & SuIpll Jo 9jqeded SuIaq Se J[asAu 39S |
6¥70  (8%)¢€ (e (6€8) (8%) € (ze)z  (616)L +100U2S 01 A2 /3[EM P[NOD | JUSPIJUOI WE |
[(%) u] jo13U0D [RINOIABYI(Q PIAISIII]
1000>  (1'99) 1¥ (6€e) 1z (L'8¢€) ¥C (€19) 8¢ q'10042s 03 924>/ [EM 03 W SAFLINOIUI [00YS AN
000 (9z)sy (9v  (01der (zsy)8T  (ei)ir (1Lg) €T Apuanbayy 94> j1em suerpiens o syuaed Aw Jo y10q 10 3UQ
1000> (F6l)el  (€0v)ST (€ov) sz (S9)¥ (6z1)8  (908)0 #[00Ys 03 3Ad/3[em p[noys | YuIy} suerpiens 1o spuated AW
1860 (6€8)C (ror)or  (£88)sS (€11) L ¢100U2s 01 324 /3[EM 0] [00D PaIBPISUOD JOU ST I]
1000  (s¥9)0 (gse)zz (128)¥S (€11) L 4 100YS 01 32K /S[BM SIUSPNIS J9Y10 ON
1000> (012)el  (rsy)oc (9og)6l (s9)v  (LL1) 1L (1Lg) €T #100Ys 01 92A3/N[eM p[noys [ Yuly) spusty AN
[(%) u] waou paniddsad/aamdalqng
¥10°0 TLFGS I'LF6S (1ngasn ‘poos ‘Ay3feay) sja1jaq [eIUAWINIISU]
19€°0 V1F8Y TLF6V (Sunenuns ‘queses|d ‘Sursaiaiul) sja1aq [eriustadxy
(as ¥ uesw) sapniIy
(%) u (%)u  (%)u (%) u (%)u  (%)u
d213esiq [ennaN 9218y  daidesiq [elINdN I8y
anjea-d (z9 = u) [ooyds 01 SuIPA) (Z9 = u) jooyds 03 SunjleM

‘[ooyas 03 Su12Ad pue Supj[em INOqe SJa1[2q ,SIUIISI[OPY :Z d[qeL



Calverley, et al: Walking versus Cycling

10

"S9](ELIBA [B11039]ED 91310 0] 9213E = § ‘€ puB 9313ESIp = 7 ‘| SE Pap0odal Ble( ‘(9215 A|SU0IIS = § 01 9913eSIp A[SU0IIS = [ ) 3[eIS 11T Jutod- B U0 paida]|0d Bleq

6660 (896) 09 (ze)e (8'96) 09 (ze)z ‘Jooyas 01 3[2Ad /y[em 01 3Jes Jou sI 1 yuiyl syuated AW

V/N (zs6) 65 (8%) € (0001) 79 (0o “l00Yyas 01 A[PKd /N [eM 0] djesun SI 1|
suondadiad f3ayes

5900 (9zL) sv (L) 21 (e19) 8¢ (8g) vz “I9JUIM U3 UI [00YDS 03 3[2Ad/Y[[EM 03 J9M pUE P[OD 00} SI JaY1eam YL

1000>  (55€) 7T (5'%9) 0% (g's8) €5 (s¥l)6 ‘Aem a3 Suofe syred 21941 /syrediooy ou are a1ay L

V/N (0001) 79 (0o (,'88) 5§ (€11) L 100Y2s 01 3[PAI/Y[EM 01 1B} 001 SI 1]
SI3LLIE( [EIUIWUOIIAUT

6790  (L69)LE (cov)sz  (sv9)oF (s's€) 7z "[00YPs 01 32K /j[EM 01 PaIay10q 3] JOUUED UIYYO |

6660  (T¥L)9v (8'57) 91 (9cL) s (vL7) L1 [00YDs 01 3[2AD/[BM 01 P11} 001 [99) UYO |

"3[Npayds [00YDs-19)je

6660  (0'6L)6¥ (012) €1 (reL) 8y (9220) 41 Aw jo asneaaq [00y2s 01 324/} [EM 01 SW 10J JUIIUSAUOD 10U ST 1]

¥00°0 (L'6S) LE (e'0v) 5T (0'6L) 6% (012) €1 "100Ys 01 32K /¥[eM 01 ALIBD 0] JJNIS Y2NU 007 ARY |

7600 (bLL) 8% (97 ¥1 (£'88) 5§ (€11) L "Jooyds 01 SulPAd/3[em AJeSms pue 10 001 198 |

€510 (128) ¥S (671)8 (616) LS (18)s “Jooyas 031 A[PAI/¥[em 03 peate Suruueld yonw 00} SIAJOAUT I

081°'0 (,'88) SS (e11) L (0'6L) 6¥ (012) €1 "9} YonuI 00} saxe) [00UdS 03 SulIAd/Sunjjem
sIaLlIeq pale[a-d1IsISo

1000>  (97L) S¥ (rLo) L1 (L8€) ¥T (€19) 8¢ "Jooys 03 32K/ [em Awr uo spualiy Aur 03 ey ued |

2000 (z21) 11 (€28) 1S (1)1 (#'86) 19 *9SI12J9Xd WOS 193 03 ABM 18IS B SI [00YDS 03 SUI[IAD /SUD|[BM
SUOIJEAI}OW [BUOSI]

(%) u (%) u (%) u (%) u
Ja1desiq 9218y Ja1desiq 9218y
anjead (79 =u) [ooyds 03 SuIPA) (79 = u) [ooyds 03 SuD[[eM

‘Jooyas 031 Su1aAd pue sunjem jo suondadtad A1ojes pue ‘sIaLiieq [EJUSWUOIIAUD ‘SISLLIE]Q PUEB SUOIIBAIJOW [BUOSIY € d[qeL



Calverley, et al: Walking versus Cycling 11

11%). These data are not directly comparable to findings from previous studies conducted in
similar populations due to the lack of an internationally accepted definition of “rural” areas
(Statistics New Zealand, no date), and in this study, only those living within 4.8 km from their
school were included. It is also possible that the very short distance to school in our study
sample (median distance: 700 m) may also have had an influence on mode choice for school
travel for rural adolescents. For example, for such a short journey, getting the bicycle out,
cycling to school, and locking it up at school may take more time than the time required to
walk to school. However, although our inclusion criteria resulted in a relatively small sample
size and very short median distance to school, the higher prevalence of walking versus cycling
to school is similar to findings from other studies conducted in rural adolescents (Bungum
et al., 2008; Nelson et al., 2008) as well as urban adolescents in many countries (Timperio et
al., 2006; Sun, Liu and Tao, 2015; Department for Transport, 2017; Murtagh, Dempster and
Murphy, 2016; Larsen et al., 2009; Buliung, Mitra and Faulkner, 2009; Chillén et al., 2013;
Chillén et al., 2010; Bringolf-Isler et al., 2008), including New Zealand (Mandic, Hopkins et
al., 2017; Mandic et al., 2015).

In the present study, 61% of adolescents stated that they like to cycle for recreation, and
only one in five adolescents perceived that cycling to school is not cool. This suggests that
most rural adolescents seem interested in cycling, despite the low percentage that actually
cycled to school. Adolescents’ enjoyment of cycling should be considered in future actions
aimed to encourage cycling to school in this age group. However, recreational cycling is most
likely happening in locations different from the roads with traffic that rural adolescents
encounter on their school route.

In this study, adolescents reported greater peer and parental support and peer and paren-
tal role modelling for walking compared to cycling to school. Only one-fifth of adolescents
often cycled with friends or parents. Similar findings were previously reported among urban
adolescents (Mandic, Hopkins et al., 2017) and their parents (Mandic et al., 2020) from
Dunedin city, New Zealand. Extensive evidence from the literature points to the importance
of peer support (Mandic, Hopkins et al., 2017; Hinckson, 2016; Deforche et al., 2010; Carver
et al., 2005; Ducheyne et al., 2012) and parental support (Carver et al., 2005; Deforche et
al., 2010; Mandic, Hopkins et al., 2017; Ducheyne et al., 2012) for both walking and cycling
to school among adolescents. Change over time in social capital, social trust, and parental
safety concerns limited adolescents’ active transport and independent mobility among Otago
adolescents (Porskamp et al., 2019), further emphasising the importance of interventions to
increase social support for adolescents’ ATS in rural areas.

The built environment also influences adolescents’ and their parents’ decisions about walk-
ing and/or cycling to school. In this study, rural adolescents reported greater availability and
quality of infrastructure for walking (footpaths) compared to cycling (cycle lanes) to school.
Similar findings have previously been reported by adolescents (Mandic, Hopkins et al., 2017;
Hopkins and Mandic, 2017; Mandic et al., 2022) and their parents (Mandic et al., 2020) from
Dunedin city, highlighting less physical infrastructure support for cycling in general, com-
pared to walking, in both urban and rural areas of New Zealand. Previous studies conducted
in urban centres reported that the presence of footpaths (Boarnet, Anderson et al., 2005a;
Ewing, Schroeer and Greene, 2004; Ewing and Cervero, 2010; Fulton et al., 2005; Kerr et
al., 2006) and/or cycle lanes (Kerr et al., 2006) and higher quality and greater availability of
walking and cycling infrastructure (Aarts et al., 2012; Boarnet, Day et al., 2005b; De Meester
et al., 2013; Fulton et al.,, 2005; McDonald et al., 2013; Stewart, 2011) are positively associ-
ated with higher rates of walking and/or cycling to school among adolescents. A systematic
review by Smith et al. (2017) suggested that improvements in footpaths and the availability of
cycle lanes could increase walking and cycling among adolescents. However, rural settings are



12 Calverley, et al: Walking versus Cycling

fundamentally different from urban areas in terms of the provision, use, need, and likelihood
of development of ATS-supportive physical infrastructure. For example, in rural areas, ado-
lescents can walk on verges/edges and shoulders on roadsides. In contrast, cycling requires
more specific infrastructure. Many towns and villages in the Otago region of New Zealand are
located along main cycle trails built for tourism (New Zealand Cycle Trails, no date), but those
cycle trails do not necessarily link residential areas to adolescents’ schools.

Few adolescents in rural New Zealand expressed concern about the safety of walking and
cycling to school, which differs from findings in urban adolescents in New Zealand (Mandic,
Hopkins et al., 2017; Mandic et al., 2022) and elsewhere (De Meester et al., 2013; Leslie et al,,
2010; Aarts et al., 2012), where adolescents’ and their parents’ concerns about both personal
safety (Evenson et al., 2006; Leslie et al., 2010; Aarts et al., 2012) and traffic safety (Mitra and
Buliung, 2014; Carver et al., 2005, Hume et al., 2009; Giles-Corti et al., 2011) are negatively
associated with adolescents’ ATS. The urban New Zealand study revealed a complex range of
factors that contributed to perceptions of cycling safety, including features and perceptions
of the built environment and traffic safety as well as previous cycling experiences (including
crashes) and adolescents’ cycling skills and on-road experiences (Hopkins and Mandic, 2017).
Since parental (Mandic et al., 2020) and adolescents’ (Mandic et al., 2022) perceptions of
barriers to walking and cycling (e.g., perceived safety) vary by home-to-school distance, it is
possible that the lack of safety concerns reported by rural adolescents in the present study is
at least in part attributed to the study sample selection which resulted in half of rural adoles-
cents living 0.7 km (0.4 mi) from their school.

Approximately one-quarter to one-third of rural adolescents in this study identified that
cycle-friendly uniforms, having a school locker, being able to cycle without a helmet, safer
bicycle storage at school, and slower traffic on the roads would encourage them to cycle
to school more frequently. Similar findings were previously reported in urban New Zealand
adolescents (Mandic, Hopkins et al., 2017). These findings provide valuable information for
future interventions aimed at encouraging cycling to school among adolescents living in
both rural and urban areas.

Although 41% of adolescents in the present study believed that cycling skills training would
make them safer in traffic, approximately one-quarter stated that they would participate in
such training at their schools, which is similar to findings previously reported in urban ado-
lescents in New Zealand (Mandic, Flaherty et al., 2016; Mandic, Flaherty et al., 2017).

Previous studies have shown that cycle skills training can improve cycling-related knowl-
edge of road rules and confidence to cycle among children (Mandic et al., 2018) and adoles-
cent girls (Mandic et al., 2018), although such training did not increase the rates of cycling
to school among urban adolescent girls following the 6- to 10-week training programme
(Mandic et al., 2018). However, in countries like New Zealand, where traffic safety is a major
barrier to cycling for transport, several weeks of cycle skills training is unlikely to prepare ado-
lescents for safely sharing the roads with motorised vehicles. Instead, a cultural shift around
cycling (i.e., perceived acceptability and thus appropriate safety measures in place) may be
necessary to increase the rates of cycling for transportation.

4.1. Implications

Findings from this study illustrate differences in preferences for walking versus cycling to
school as well as mode-specific barriers among adolescents living in rural New Zealand. These
rural adolescents enjoyed cycling for recreation, but less than one-quarter had a desire or
intention to cycle to school. Rural adolescents also perceived that cycling received less social
support and had less favourable infrastructure compared to provisions for walking. Therefore,
community consultation regarding safe cycling infrastructure combined with the efforts to
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create safe routes for walking and cycling to high school (Rahman et al., 2020) may encour-
age walking and, specifically, cycling to school among rural adolescents and increase peer,
parental, and school support for ATS. Offering cycling-friendly school uniforms and providing
safe bicycle storage at schools are also likely to have a positive impact on increasing rates of
cycling to school among rural adolescents. Given the geographical specificity of Otago, the
insights gained through this research are important to inform policy and intervention to
encourage ATS in this region.

Although some urban ATS-related findings may also be relevant to the rural context, ATS
interventions and recommendations for encouraging walking and cycling to school among
rural adolescents need to be adapted to the local rural context, including context-specific
barriers to walking and cycling.

4.2. Study strengths and limitations

The study sample was selected based on a reasonable distance to cycle to school (D'Haese
et al,, 2011; Nelson et al., 2008; Bere et al., 2008; Van Dyck et al., 2010) and locally relevant
criteria (i.e., adolescents’ eligibility for school bus transport (Ministry of Education, no date)).
Thus, our findings provide initial evidence of context-specific and transport mode—specific
perceptions and barriers. In addition, this study examined a wide range of variables based
on previous research in urban adolescents and theory that yielded valuable information on
mode-specific barriers.

This study was limited by a relatively small sample size of rural adolescents, data collection
from five schools in one region of New Zealand, and a lack of detailed assessment of personal
versus traffic safety concerns related to ATS. By limiting the study to rural adolescents living
within 4.8 km (3 mi) from their school, more than three-quarters of the adolescents surveyed
in the BEATS Rural Study were excluded from the current analysis, and some of those who
travelled by school bus may have cycled or walked to their bus stop. As rural areas differ
across New Zealand, the results from this study may not be generalisable to other geographic
locations in New Zealand or internationally.

5. Conclusions

Rural-specific research is necessary for advancing knowledge and understanding and for
appropriately designing interventions that encourage walking and cycling within this con-
text. Among adolescents living in rural New Zealand and residing within 4.8 km (3 mi) of
their school, ATS participation was high, with the prevalence of walking to school being
seven times higher than cycling. Compared to cycling to school, rural adolescents had more
favourable perceptions of walking and considered walking as a more desired mode of trans-
port to school, with better social and built environment support. Therefore, future initia-
tives to encourage ATS among rural adolescents need to consider adolescents’ perceptions
of walking versus cycling, use mode-specific approaches, and address mode-specific barriers.
Interventions in rural areas should also consider context-specific opportunities for, and barri-
ers to, encouraging walking and cycling to and from school among adolescents. The current
findings present initial evidence of differences in perceptions of walking versus cycling in a
sample of rural adolescents that needs to be replicated in future studies using larger samples
and, ideally, longitudinal designs.

Data Accessibility Statement

Data used in data analysis for this project will not be shared due to sensitivity of the collected
data as well as participants having received assurances that the collected data will not be
shared.



14 Calverley, et al: Walking versus Cycling

Acknowledgements

This research was part of the Built Environment and Active Transport to School (BEATS)
Research Programme. The BEATS Rural Study was a collaboration between the Dunedin
Secondary Schools’ Partnership, Otago Secondary Schools’ Partnership, Dunedin City Council,
New Zealand Transport Agency, and University of Otago. We would like to acknowledge our
research team members: BEATS investigators, Associate Professor Antoni Moore for per-
forming GIS analysis, the members of the BEATS Study advisory board, research personnel
(research assistants, students, and volunteers), and all participating schools and adolescents.

Funding Information
The BEATS Rural Study was supported by the University of Otago Research Grant [UORG 2018]
and Otago Energy Research Centre Seed Grant 2018.

Competing Interests

Sandra Mandic is the founder and the director of the research consultancy AGILE Research
Ltd. (www.agileresearch.nz) and principal advisor transport strategy at the Wellington City
Council (Wellington, New Zealand). Other authors have no conflict of interest.

Author Contributions

Jessica Calverley: Conceptualisation, data curation, investigation, methodology, visuali-
sation, writing original draft and review and editing. Debbie Hopkins: Conceptualisation,
funding acquisition, methodology, writing review and editing. Enrique Garcia Bengoechea:
Conceptualisation, formal analysis, funding acquisition, methodology, writing review and
editing. Kirsten Coppell: Conceptualisation, funding acquisition, methodology, writing
review and editing. John C Spence: Conceptualisation, funding acquisition, methodology,
writing review and editing. Sandra Mandic: Conceptualisation, data curation, formal analy-
sis, funding acquisition, investigation, methodology, project administration, resources, super-
vision, writing original draft and review and editing.

References

Aarts, M.-]., Mathijssen, J. J., van Oers, J. A. and Schuit, A. J. (2012). Associations between
environmental characteristics and active commuting to school among children: a cross-
sectional study. International Journal of Behavioral Medicine, 20, 538-555. DOI: https://
doi.org/10.1007/s12529-012-9271-0

Ajzen, 1. (2002). Perceived behavioral control, self-efficacy, locus of control, and the theory
of planned behavior. Journal of Applied Social Psychology, 32, 665-683. DOI: https://doi.
org/10.1111/}.1559-1816.2002.tb00236.x

Atkinson, J., Salmond, C. and Crampton, P. (2014). NZDep2013 index of deprivation.
University of Otago, Wellington. Available from https://www.otago.ac.nz/wellington/
0tago069936.pdf [Accessed: 19 October 2022]

Aubert, S., Barnes, J. D., Abdeta, C., Abi Nader, P., Adeniyi, A. E, Aguilar-Farias, N.,
Andrade Tenesaca, D. S., Bhawra, J., Brazo-Sayavera, J. and Cardon, G. (2018). Global
matrix 3.0 physical activity report card grades for children and youth: results and analysis
from 49 countries. Journal of Physical Activity and Health, 15, S251-S273.

Babey, S. H., Hastert, T. A., Huang, W. and Brown, E. R. (2009). Sociodemographic, family,
and environmental factors associated with active commuting to school among US ado-
lescents. Journal of Public Health Policy, 30, S203-S220. DOI: https://doi.org/10.1057/
jphp.2008.61


http://www.agileresearch.nz
https://doi.org/10.1007/s12529-012-9271-0
https://doi.org/10.1007/s12529-012-9271-0
https://doi.org/10.1111/j.1559-1816.2002.tb00236.x
https://doi.org/10.1111/j.1559-1816.2002.tb00236.x
https://www.otago.ac.nz/wellington/otago069936.pdf
https://www.otago.ac.nz/wellington/otago069936.pdf
https://doi.org/10.1057/jphp.2008.61
https://doi.org/10.1057/jphp.2008.61

Calverley, et al: Walking versus Cycling 15

Bere, E., van der Horst, K., Oenema, A., Prins, R. and Brug, J. (2008). Socio-demographic
factors as correlates of active commuting to school in Rotterdam, the Netherlands. Preven-
tive Medicine, 47, 412—416. DOI: https://doi.org/10.1016/j.ypmed.2008.06.019

Boarnet, M. G., Day, K., Anderson, C., McMillan, T. and Alfonzo, M. (2005a). Califor-
nia's Safe Routes to School program: impacts on walking, bicycling, and pedestrian
safety. Journal of the American Planning Association, 71, 301-317. DOI: https://doi.
org/10.1080/01944360508976700

Boarnet, M. G., Anderson, C. L., Day, K., McMillan, T. and Alfonzo, M. (2005b). Evaluation
of the California Safe Routes to School legislation: urban form changes and children'’s
active transportation to school. American Journal of Preventive Medicine, 28, 134—140.
DOI: https://doi.org/10.1016/j.amepre.2004.10.026

Bringolf-Isler, B., Grize, L., Mdder, U., Ruch, N., Sennhauser, E H. and Braun-Fahr-
lander, C. (2008). Personal and environmental factors associated with active commuting
to school in Switzerland. Preventive Medicine, 46, 67—73. DOI: https://doi.org/10.1016/].
ypmed.2007.06.015

Buliung, R. N., Mitra, R. and Faulkner, G. (2009). Active school transportation in the Greater
Toronto Area, Canada: an exploration of trends in space and time (1986—2006). Preventive
Medicine, 48, 507—-512. DOI: https://doi.org/10.1016/j.ypmed.2009.03.001

Bungum, T. J., Lounsbery, M., Moonie, S. and Gast, J. (2008). Prevalence and correlates of
walking and biking to school among adolescents. Journal of Community Health, 34, 129.
DOI: https://doi.org/10.1007 /s10900-008-9135-3

Carver, A., Salmon, J., Campbell, K., Baur, L., Garnett, S. and Crawford, D. (2005).
How do perceptions of local neighborhood relate to adolescents’ walking and cycling?
American Journal of Health Promotion, 20, 139—147. DOI: https://doi.org/10.4278,/0890-
1171-20.2.139

Chillon, P., Martinez-Gomez, D., Ortega, E B., Pérez-Lopez, . J., Diaz, L. E., Veses, A.
M., Veiga, O. L., Marcos, A. and Delgado-Fernandez, M. (2013). Six-year trend in active
commuting to school in Spanish adolescents. The AVENA and AFINOS studies. Interna-
tional Journal of Behavioral Medicine, 20, 529. DOI: https://doi.org/10.1007 /s12529-012-
9267-9

Chillon, P., Ortega, E B., Ruiz, J. R., Veidebaum, T., Oja, L., Mdestu, J. and Sjostrom,
M. (2010). Active commuting to school in children and adolescents: an opportunity to
increase physical activity and fitness. Scandinavian Journal of Public Health, 38, 873-879.
DOI: https://doi.org/10.1177/1403494810384427

Chillon, P, Panter, J., Corder, K., Jones, A. P. and Van Sluijs, E. M. E (2015). A longitudinal
study of the distance that young people walk to school. Health & Place, 31, 133-137. DOI:
https://doi.org/10.1016/j.healthplace.2014.10.013

Cooper, A., Wedderkopp, N., Wang, H., Andersen, L., Froberg, K. and Page, A. (2006).
Active travel to school and cardiovascular fitness in Danish children and adolescents.
Medicine & Science in Sports & Exercise, 38, 1724—1731. DOL: https://doi.org/10.1249/01.
mss.0000229570.02037.1d

D'Haese, S., De Meester, E,, De Bourdeaudhuij, I., Deforche, B. and Cardon, G. (2011). Cri-
terion distances and environmental correlates of active commuting to school in children.
International Journal of Behavioral Nutrition and Physical Activity, 8, 88. DOI: https://doi.
org/10.1186/1479-5868-8-88

Davison, K. and Lawson, C. T. (2006). Do attributes in the physical environment influence
children’s physical activity? A review of the literature. International Journal of Behavioral
Nutrition and Physical Activity, 3, 19. DOI: https://doi.org/10.1186/1479-5868-3-19


https://doi.org/10.1016/j.ypmed.2008.06.019
https://doi.org/10.1080/01944360508976700
https://doi.org/10.1080/01944360508976700
https://doi.org/10.1016/j.amepre.2004.10.026
https://doi.org/10.1016/j.ypmed.2007.06.015
https://doi.org/10.1016/j.ypmed.2007.06.015
https://doi.org/10.1016/j.ypmed.2009.03.001
https://doi.org/10.1007/s10900-008-9135-3
https://doi.org/10.4278/0890-1171-20.2.139
https://doi.org/10.4278/0890-1171-20.2.139
https://doi.org/10.1007/s12529-012-9267-9
https://doi.org/10.1007/s12529-012-9267-9
https://doi.org/10.1177/1403494810384427
https://doi.org/10.1016/j.healthplace.2014.10.013
https://doi.org/10.1249/01.mss.0000229570.02037.1d
https://doi.org/10.1249/01.mss.0000229570.02037.1d
https://doi.org/10.1186/1479-5868-8-88
https://doi.org/10.1186/1479-5868-8-88
https://doi.org/10.1186/1479-5868-3-19

16 Calverley, et al: Walking versus Cycling

de Bruijn, G.-J., Kremers, S. P., Schaalma, H., van Mechelen, W. and Brug, J. (2005).
Determinants of adolescent bicycle use for transportation and snacking behavior. Preven-
tive Medicine, 40, 658—667. DOI: https://doi.org/10.1016/j.ypmed.2004.09.003

De Meester, E, Van Dyck, D., De Bourdeaudhuij, 1., Deforche, B. and Cardon, G. (2013).
Does the perception of neighborhood built environmental attributes influence active
transport in adolescents? International Journal of Behavioral Nutrition and Physical Activ-
ity, 10, 38. DOI: https://doi.org/10.1186/1479-5868-10-38

Deforche, B., Van Dyck, D., Verloigne, M. and De Bourdeaudhuij, I. (2010). Perceived
social and physical environmental correlates of physical activity in older adolescents and
the moderating effect of self-efficacy. Preventive Medicine, 50, S24-S29. DOI: https://doi.
org/10.1016/j.ypmed.2009.08.017

Department for Transport. (2017). Transport statistics Great Britain 2017. London: Depart-
ment for Transport.

Ducheyne, E, De Bourdeaudhuij, L., Spittaels, H. and Cardon, G. (2012). Individual, social
and physical environmental correlates of “never” and “always” cycling to school among 10
to 12 year old children living within a 3.0 km distance from school. International Journal
of Behavioral Nutrition and Physical Activity, 9, 142. DOI: https://doi.org/10.1186/1479-
5868-9-142

Easton, S. and Ferrari, E. (2015). Children’s travel to school—the interaction of individ-
ual, neighbourhood and school factors. Transport Policy, 44, 9—18. DOI: https://doi.
org/10.1016/j.tranpol.2015.05.023

Evenson, K. R., Birnbaum, A. S., Bedimo-Rung, A. L., Sallis, J. E, Voorhees, C. C., Ring,
K. and Elder, J. P. (2006). Girls' perception of physical environmental factors and trans-
portation: reliability and association with physical activity and active transport to school.
International Journal of Behavioral Nutrition and Physical Activity, 3, 28. DOI: https://doi.
org/10.1186/1479-5868-3-28

Ewing, R. and Cervero, R. (2010). Travel and the built environment: a meta-analy-
sis. Journal of the American Planning Association, 76, 265-294. DOI: https://doi.
org/10.1080/01944361003766766

Ewing, R., Schroeer, W. and Greene, W. (2004). School location and student travel: analysis
of factors affecting mode choice. Transportation Research Record, 1895 (1), 55-63. DOI:
https://doi.org/10.3141/1895-08

Fulton, J. E., Shisler, J. L., Yore, M. M. and Caspersen, C. J. (2005). Active transportation
to school: findings from a national survey. Research Quarterly for Exercise and Sport, 76,
352-357. DOI: https://doi.org/10.1080/02701367.2005.10599306

Giles-Corti, B., Wood, G., Pikora, T., Learnihan, V., Bulsara, M., Van Niel, K., Timperio,

A., McCormack, G. and Villanueva, K. (2011). School site and the potential to walk to
school: the impact of street connectivity and traffic exposure in school neighborhoods.
Health & Place, 17, 545-550. DOI: https://doi.org/10.1016/j.healthplace.2010.12.011

Guthold, R, Stevens, G. A., Riley, L. M. and Bull, E. C. (2020). Global trends in insufficient
physical activity among adolescents: a pooled analysis of 298 population-based surveys
with 1-6 million participants. Lancet Child Adolescent Health, 4, 23—35. DOI: https://doi.
org/10.1016/5S2352-4642(19)30323-2

Hinckson, E. (2016). Perceived challenges and facilitators of active travel following imple-
mentation of the School Travel Plan programme in New Zealand children and adolescents.

Journal of Transport & Health, 3, 321-325. DOL: https://doi.org/10.1016/].jth.2016.05.126
Hopkins, D. and Mandic, S. (2017). Perceptions of cycling among high school students

and their parents. International Journal of Sustainable Transportation, 11, 342—356. DOI:

https://doi.org/10.1080/15568318.2016.1253803


https://doi.org/10.1016/j.ypmed.2004.09.003
https://doi.org/10.1186/1479-5868-10-38
https://doi.org/10.1016/j.ypmed.2009.08.017
https://doi.org/10.1016/j.ypmed.2009.08.017
https://doi.org/10.1186/1479-5868-9-142
https://doi.org/10.1186/1479-5868-9-142
https://doi.org/10.1016/j.tranpol.2015.05.023
https://doi.org/10.1016/j.tranpol.2015.05.023
https://doi.org/10.1186/1479-5868-3-28
https://doi.org/10.1186/1479-5868-3-28
https://doi.org/10.1080/01944361003766766
https://doi.org/10.1080/01944361003766766
https://doi.org/10.3141/1895-08
https://doi.org/10.1080/02701367.2005.10599306
https://doi.org/10.1016/j.healthplace.2010.12.011
https://doi.org/10.1016/S2352-4642(19)30323-2
https://doi.org/10.1016/S2352-4642(19)30323-2
https://doi.org/10.1016/j.jth.2016.05.126
https://doi.org/10.1080/15568318.2016.1253803

Calverley, et al: Walking versus Cycling 17

Hume, C., Timperio, A., Salmon, J., Carver, A, Giles-Corti, B. and Crawford, D. (2009).
Walking and cycling to school: predictors of increases among children and adolescents.
American Journal of Preventive Medicine, 36, 195-200. DOI: https://doi.org/10.1016/].
amepre.2008.10.011

Ikeda, E., Stewart, T., Garrett, N., Egli, V., Mandic, S., Hosking, J., Witten, K., Hawley,
G., Tautolo, E. S. and Rodda, J. (2018). Built environment associates of active school
travel in New Zealand children and youth: a systematic meta-analysis using individual par-
ticipant data. Journal of Transport & Health, 9, 117—131. DOI: https://doi.org/10.1016/.
jth.2018.04.007

Jones, S. E. and Sliwa, S. (2016). Peer reviewed: school factors associated with the percentage
of students who walk or bike to school, School Health Policies and Practices Study, 2014.
Preventing Chronic Disease, 13, E63. DOI: https://doi.org/10.5888/pcd13.150573

Kek, C. C., Garcia Bengoechea, E., Spence, J. C. and Mandic, S. (2019). The relation-
ship between transport-to-school habits and physical activity in a sample of New
Zealand adolescents. Journal of Sport and Health Science, 8 (5), 463—470. DOI: https://
doi.org/10.1016/].jshs.2019.02.006

Kerr, J., Rosenberg, D., Sallis, J. F, Saelens, B. E., Frank, L. D. and Conway, T. L. (2006).
Active commuting to school: associations with environment and parental concerns.
Medicine & Science in Sports & Exercise, 38, 787-793. DOI: https://doi.org/10.1249/01.
mss.0000210208.63565.73

Khan, A., Mandic, S. and Uddin, R. (2020). Association of active school commuting with
physical activity and sedentary behaviour among adolescents: a global perspective from
80 countries. Journal of Science and Medicine in Sport. DOI: https://doi.org/10.1016/].
jsams.2020.12.002

Larsen, K., Gilliland, J., Hess, P., Tucker, P., Irwin, J. and He, M. (2009). The influence of
the physical environment and sociodemographic characteristics on children’s mode of
travel to and from school. American Journal of Public Health, 99, 520. DOI: https://doi.
org/10.2105/AJPH.2008.135319

Leslie, E., Kremer, P., Toumbourou, J. W. and Williams, J. W. (2010). Gender differences
in personal, social and environmental influences on active travel to and from school
for Australian adolescents. Journal of Science and Medicine in Sport, 13, 597-601. DOI:
https://doi.org/10.1016/j.jsams.2010.04.004

Mandic, S., Flaherty, C., Ergler, C., Ching Kek, C., Pocock, T., Lawrie, D., Chillén, P. and
Garcia Bengoechea, E. (2018). Effects of cycle skills training on cycling-related knowl-
edge, confidence and behaviour in adolescent girls. Journal of Transport & Health, 9,
253-263. DOI: https://doi.org/10.1016/j.,jth.2018.01.015

Mandic, S., Flaherty, C., Pocock, T., Kek, C. C., Chillon, P., Ergler, C. and Garcia
Bengoechea, E. (2017). Parental perceptions of cycle skills training for adolescents. Jour-
nal of Transport & Health, 6, 411-419. DOLI: https://doi.org/10.1016/}.jth.2017.03.009

Mandic, S., Flaherty, C., Pocock, T., Mintoft-Jones, A., Frater, J., Chillon, P. and Garcia
Bengoechea, E. (2016). Attitudes towards cycle skills training in New Zealand adoles-
cents. Transportation Research Part F: Traffic Psychology and Behaviour, 42, 217-226. DOI:
https://doi.org/10.1016/j.trf.2016.08.002

Mandic, S., Garcia Bengoechea, E., Hopkins, D., Coppell, K. and Spence, J. (2022).
Adolescents’ perceptions of walking and cycling to differ based on how far they live
from school. Journal of Transport & Health, 24, 101316. DOI: https://doi.org/10.1016/].
jth.2021.101316

Mandic, S., Hopkins, D., Garcia Bengoechea, E., Flaherty, C., Coppell, K., Moore, A.,
Williams, J., and Spence, J. C. (2020). Differences in parental perceptions of walking


https://doi.org/10.1016/j.amepre.2008.10.011
https://doi.org/10.1016/j.amepre.2008.10.011
https://doi.org/10.1016/j.jth.2018.04.007
https://doi.org/10.1016/j.jth.2018.04.007
https://doi.org/10.5888/pcd13.150573
https://doi.org/10.1016/j.jshs.2019.02.006
https://doi.org/10.1016/j.jshs.2019.02.006
https://doi.org/10.1249/01.mss.0000210208.63565.73
https://doi.org/10.1249/01.mss.0000210208.63565.73
https://doi.org/10.1016/j.jsams.2020.12.002
https://doi.org/10.1016/j.jsams.2020.12.002
https://doi.org/10.2105/AJPH.2008.135319
https://doi.org/10.2105/AJPH.2008.135319
https://doi.org/10.1016/j.jsams.2010.04.004
https://doi.org/10.1016/j.jth.2018.01.015
https://doi.org/10.1016/j.jth.2017.03.009
https://doi.org/10.1016/j.trf.2016.08.002
https://doi.org/10.1016/j.jth.2021.101316
https://doi.org/10.1016/j.jth.2021.101316

18 Calverley, et al: Walking versus Cycling

and cycling to high school according to distance. Transportation Research Part F: Traffic
Psychology and Behaviour, 71, 238-249. DOI: https://doi.org/10.1016/j.trf.2020.04.013

Mandic, S., Hopkins, D., Garcia Bengoechea, E., Flaherty, C., Williams, ]J., Sloane, L.,
Moore, A. and Spence, J. C. (2017). Adolescents’ perceptions of cycling versus walking
to school: Understanding the New Zealand context. Journal of Transport & Health, 4,
294-304. DOL: https://doi.org/10.1016/.jth.2016.10.007

Mandic, S., Leon de la Barra, S., Garcia Bengoechea, E., Stevens, E., Flaherty, C., Moore,
A., Middlemiss, M., Williams, J. and Skidmore, P. (2015). Personal, social and environ-
mental correlates of active transport to school among adolescents in Otago, New Zealand.
Journal of Science and Medicine in Sport, 18, 432—437. DOI: https://doi.org/10.1016/j.
jsams.2014.06.012

Mandic, S., Williams, J., Moore, A., Hopkins, D., Flaherty, C., Wilson, G., Garcia
Bengoechea, E. and Spence, J. C. (2016). Built Environment and Active Transport to
School (BEATS) Study: protocol for a cross-sectional study. BMJ Open, 6, e011196. DOIL:
https://doi.org/10.1136/bmjopen-2016-011196

Martin, S. L., Lee, S. M. and Lowry, R. (2007). National prevalence and correlates of walk-
ing and bicycling to school. American Journal of Preventive Medicine, 33, 98—105. DOI:
https://doi.org/10.1016/j.amepre.2007.04.024

McDonald, N., Yang, Y., Abbott, S. M. and Bullock, A. N. (2013). Impact of the Safe Routes
to School program on walking and biking: Eugene, Oregon study. Transport Policy, 29,
243-248. DOLI: https://doi.org/10.1016/j.tranpol.2013.06.007

Ministry of Education. (no date). School transport—eligibility for school transport assis-
tance. Available from https://www.education.govt.nz/school/property-and-transport/
transport/sta-eligibility/#:~:text=Students%20must%20meet%20all%20three,3.2%20
kilometres%20from%20the%20school. [Accessed 19 October 2022].

Mitra, R. and Buliung, R. N. (2014). The influence of neighborhood environment and
household travel interactions on school travel behavior: an exploration using geograph-
ically-weighted models. Journal of Transport Geography, 36, 69-78. DOI: https://doi.
org/10.1016/j.jtrangeo.2014.03.002

Mitra, R. and Buliung, R. N. (2015). Exploring differences in school travel mode choice
behaviour between children and youth. Transport Policy, 42, 4—-11. DOI: https://doi.
org/10.1016/j.tranpol.2015.04.005

Mitra, R., Buliung, R. N. and Roorda, M. J. (2010). Built environment and school travel
mode choice in Toronto, Canada. Transportation Research Record, 2156, 150—159. DOI:
https://doi.org/10.3141/2156-17

Murtagh, E. M., Dempster, M. and Murphy, M. H. (2016). Determinants of uptake and
maintenance of active commuting to school. Health & Place, 40, 9-14. DOI: https://doi.
org/10.1016/j.healthplace.2016.04.009

Nelson, N. M., Foley, E., O’'Gorman, D. J., Moyna, N. M. and Woods, C. B. (2008). Active
commuting to school: how far is too far? International Journal of Behavioral Nutrition and
Physical Activity, 5, 1. DOI: https://doi.org/10.1186/1479-5868-5-1

New Zealand Cycle Trails. (no date). The New Zealand Cycle Trail story. Available from
https://nzcycletrail.com/about/the-new-zealand-cycle-trail-story/ [Accessed 30 Septem-
ber 2019].

Nutley, S. (1996). Rural transport problems and non-car populations in the USA: A UK per-
spective. Journal of Transport Geography, 4, 93—106. DOI: https://doi.org/10.1016/0966-
6923(96)00002-6

Nutley, S. (2003). Indicators of transport and accessibility problems in rural Australia.
Journal of Transport Geography, 11, 55-71. DOI: https://doi.org/10.1016/S0966-
6923(02)00052-2


https://doi.org/10.1016/j.trf.2020.04.013
https://doi.org/10.1016/j.jth.2016.10.007
https://doi.org/10.1016/j.jsams.2014.06.012
https://doi.org/10.1016/j.jsams.2014.06.012
https://doi.org/10.1136/bmjopen-2016-011196
https://doi.org/10.1016/j.amepre.2007.04.024
https://doi.org/10.1016/j.tranpol.2013.06.007
https://www.education.govt.nz/school/property-and-transport/transport/sta-eligibility/#:~:text=Students%20must%20meet%20all%20three,3.2%20kilometres%20from%20the%20school
https://www.education.govt.nz/school/property-and-transport/transport/sta-eligibility/#:~:text=Students%20must%20meet%20all%20three,3.2%20kilometres%20from%20the%20school
https://www.education.govt.nz/school/property-and-transport/transport/sta-eligibility/#:~:text=Students%20must%20meet%20all%20three,3.2%20kilometres%20from%20the%20school
https://doi.org/10.1016/j.jtrangeo.2014.03.002
https://doi.org/10.1016/j.jtrangeo.2014.03.002
https://doi.org/10.1016/j.tranpol.2015.04.005
https://doi.org/10.1016/j.tranpol.2015.04.005
https://doi.org/10.3141/2156-17
https://doi.org/10.1016/j.healthplace.2016.04.009
https://doi.org/10.1016/j.healthplace.2016.04.009
https://doi.org/10.1186/1479-5868-5-1
https://nzcycletrail.com/about/the-new-zealand-cycle-trail-story/
https://doi.org/10.1016/0966-6923(96)00002-6
https://doi.org/10.1016/0966-6923(96)00002-6
https://doi.org/10.1016/S0966-6923(02)00052-2
https://doi.org/10.1016/S0966-6923(02)00052-2

Calverley, et al: Walking versus Cycling 19

Pabayo, R. and Gauvin, L. (2008). Proportions of students who use various modes of trans-
portation to and from school in a representative population-based sample of children
and adolescents, 1999. Preventive Medicine, 46, 63—66. DOI: https://doi.org/10.1016/].
ypmed.2007.07.032

Panter, J. R, Jones, A. P., and van Sluijs, E. M. (2008). Environmental determinants of active
travel in youth: a review and framework for future research. International Journal of Behav-
ioural Nutrition and Physical Activity, 5, 34. DOLI: https://doi.org/10.1186/1479-5868-5-34

Panter, J. R., Jones, A. P., van Sluijs, E. M. and Griffin, S. J. (2010). Attitudes, social sup-
port and environmental perceptions as predictors of active commuting behaviour in
school children. journal of Epidemiology & Community Health, 64, 41-48. DOIL: https://
doi.org/10.1136/jech.2009.086918

Pocock, T., Moore, A., Keall, M. and Mandic, S. (2018). Physical and spatial assessment of
school neighbourhood built environments for active transport to school in adolescents
from Dunedin (New Zealand). Health & Place, 55, 1-8. DOL: https://doi.org/10.1016/j.
healthplace.2018.10.003

Pont, K., Ziviani, J., Wadley, D., Bennett, S. and Abbott, R. (2009). Environmental corre-
lates of children’s active transportation: a systematic literature review. Health & Place, 15,
849-862. DOI: https://doi.org/10.1016/j.healthplace.2009.02.002

Porskamp, T., Ergler, C., Pilot, E., Sushama, P. and Mandic, S. (2019). The importance
of social capital for young people’s active transport and independent mobility in rural
Otago, New Zealand. Health & Place, 60, 102216. DOI: https://doi.org/10.1016/].health-
place.2019.102216

Potoglou, D. and Arslangulova, B. (2017). Factors influencing active travel to primary and
secondary schools in Wales. Transportation Planning and Technology, 40, 80-99. DOI:
https://doi.org/10.1080/03081060.2016.1238573

Pucher, J. and Buehler, R. (2008). Making cycling irresistible: lessons from the Neth-
erlands, Denmark and Germany. Transport Reviews, 28, 495-528. DOI: https://doi.
org/10.1080/01441640701806612

Rahman, M. L., Moore, A., Smith, M., Lieswyn, J. and Mandic, S. (2020). A conceptual
framework for modelling safe walking and cycling routes to high schools. Interna-
tional Journal of Environmental Research and Public Health, 17, 3318. DOI: https://doi.
org/10.3390/ijerph17093318

Reimers, A. K., Jekauc, D., Peterhans, E., Wagner, M. 0. and Woll, A. (2013). Prevalence
and socio-demographic correlates of active commuting to school in a nationwide repre-
sentative sample of German adolescents. Preventive Medicine, 56, 64—69. DOI: https://doi.
org/10.1016/j.ypmed.2012.11.011

Robertson-Wilson, J. E., Leatherdale, S. T. and Wong, S. L. (2008). Social-ecological cor-
relates of active commuting to school among high school students. Journal of Adolescent
Health, 42, 486—495. DOI: https://doi.org/10.1016/j.jadohealth.2007.10.006

Sallis, J. E, Cervero, R. B., Ascher, W., Henderson, K. A., Kraft, M. K., and Kerr, J. (2006). An
ecological approach to creating active living communities. Annual Review of Public Health.
27,297-322. DOL: https://doi.org/10.1146/annurev.publhealth.27.021405.102100

Sjolie, A. N. and Thuen, F. (2002). School journeys and leisure activities in rural and urban
adolescents in Norway. Health Promotion International, 17, 21-30. DOI: https://doi.
org/10.1093/heapro/17.1.21

Smith, M., Hosking, J., Woodward, A., Witten, K., Macmillan, A., Field, A., Baas, P.
and Mackie, H. (2017). Systematic literature review of built environment effects on
physical activity and active transport—an update and new findings on health equity. Inter-
national Journal of Behavioral Nutrition and Physical Activity, 14, 158. DOIL: https://doi.
org/10.1186/512966-017-0613-9


https://doi.org/10.1016/j.ypmed.2007.07.032
https://doi.org/10.1016/j.ypmed.2007.07.032
https://doi.org/10.1186/1479-5868-5-34
https://doi.org/10.1136/jech.2009.086918
https://doi.org/10.1136/jech.2009.086918
https://doi.org/10.1016/j.healthplace.2018.10.003
https://doi.org/10.1016/j.healthplace.2018.10.003
https://doi.org/10.1016/j.healthplace.2009.02.002
https://doi.org/10.1016/j.healthplace.2019.102216
https://doi.org/10.1016/j.healthplace.2019.102216
https://doi.org/10.1080/03081060.2016.1238573
https://doi.org/10.1080/01441640701806612
https://doi.org/10.1080/01441640701806612
https://doi.org/10.3390/ijerph17093318
https://doi.org/10.3390/ijerph17093318
https://doi.org/10.1016/j.ypmed.2012.11.011
https://doi.org/10.1016/j.ypmed.2012.11.011
https://doi.org/10.1016/j.jadohealth.2007.10.006
https://doi.org/10.1146/annurev.publhealth.27.021405.102100
https://doi.org/10.1093/heapro/17.1.21
https://doi.org/10.1093/heapro/17.1.21
https://doi.org/10.1186/s12966-017-0613-9
https://doi.org/10.1186/s12966-017-0613-9

20 Calverley, et al: Walking versus Cycling

Smith, M., Ikeda, E., Hinckson, E., Duncan, S., Maddison, R., Meredith-Jones, K., Walker,
C. and Mandic, S. (2018). Results from New Zealand's 2018 Report Card on Physical Activ-
ity for Children and Youth. Journal of Physical Activity and Health, 15, S390-S392. DOL:
https://doi.org/10.1123/jpah.2018-0463

Spence, J. C.and Lee, R. E. (2003). Toward a comprehensive model of physical activity. Psychol-
ogy of Sport and Exercise, 4, 7-24. DOI: https://doi.org/10.1016/S1469-0292(02)00014-6

Statistics New Zealand. (2018). ANZLIC metadata for urban rural 2019. Available from
https://datafinder.stats.govt.nz/document/21473-anzlic-metadata-2018-urban-rural/
[Accessed 22 October 2019].

Statistics New Zealand. (2019). 2018 Census. Available from https://www.stats.govt.
nz/2018-census/

Statistics New Zealand. (2020). Urban accessibility—methodology and classification. Welling-
ton, NZ: Stats NZ Tatauranga Aotearoa. Available from https://www.stats.govt.nz/meth-
ods/urban-accessibility-methodology-and-classification [Accessed 19 October 2022].

Statistics New Zealand. (no date). Defining urban and rural New Zealand. Available from
https://datafinder.stats.govt.nz/layer/105158-urban-rural-2021-generalised/ [Accessed
19 October 2022].

Stewart, O. (2011). Findings from research on active transportation to school and implica-
tions for Safe Routes to School programs. Journal of Planning Literature, 26, 127-150.
DOI: https://doi.org/10.1177/0885412210385911

Sun, Y., Liu, Y. and Tao, E-B. (2015). Associations between active commuting to school, body
fat, and mental well-being: population-based, cross-sectional study in China. Journal of
Adolescent Health, 57, 679-685. DOI: https://doi.org/10.1016/j.jadohealth.2015.09.002

Timperio, A., Ball, K., Salmon, J., Roberts, R., Giles-Corti, B., Simmons, D., Baur, L. A.
and Crawford, D. (2006). Personal, family, social, and environmental correlates of active
commuting to school. American Journal of Preventive Medicine, 30, 45-51. DOI: https://
doi.org/10.1016/j.amepre.2005.08.047

Van Dyck, D., De Bourdeaudhuij, I., Cardon, G. and Deforche, B. (2010). Criterion dis-
tances and correlates of active transportation to school in Belgian older adolescents.
International Journal of Behavioral Nutrition and Physical Activity, 7, 87. DOI: https://doi.
org/10.1186/1479-5868-7-87

White, B., Garcia Bengoechea, E., Spence, J. C., Coppell, K. J. and Mandic, S. (2021). Com-
parison of physical activity patterns across large, medium and small urban areas and rural
settings in the Otago region, New Zealand. New Zealand Medical Journal, 134, 51-65.

Yang, Y., Diez Roux, A. V. and Bingham, C. R. (2011). Variability and seasonality of active
transportation in USA: evidence from the 2001 NHTS. International Journal of Behavioral
Nutrition and Physical Activity, 8, 96. DOI: https://doi.org/10.1186/1479-5868-8-96

How to cite this article: Calverley, J, Hopkins, D, Bengoechea, EG, Coppell, K, Spence, JC and
Mandic, S. 2022. Active Travel in Rural New Zealand: A Study of Rural Adolescents’ Perceptions of
Walking and Cycling to School. Active Travel Studies: An Interdisciplinary Journal, 2(2): 8, 1-20. DOI:
https://doi.org/10.16997 /ats.1222

Submitted: 24 November 2021  Accepted: 23 September 2022  Published: 17 November 2022

Copyright: © 2022 The Author(s). This is an open-access article distributed under the terms of the
Creative Commons Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.
See http:/creativecommons.org/licenses/by/4.0/.

Active Travel Studies: An Interdisciplinary Journal is a peer-reviewed
open access journal published by University of Westminster Press.


https://doi.org/10.1123/jpah.2018-0463
https://doi.org/10.1016/S1469-0292(02)00014-6
https://datafinder.stats.govt.nz/document/21473-anzlic-metadata-2018-urban-rural/
https://www.stats.govt.nz/2018-census/
https://www.stats.govt.nz/2018-census/
https://www.stats.govt.nz/methods/urban-accessibility-methodology-and-classification
https://www.stats.govt.nz/methods/urban-accessibility-methodology-and-classification
https://datafinder.stats.govt.nz/layer/105158-urban-rural-2021-generalised/
https://doi.org/10.1177/0885412210385911
https://doi.org/10.1016/j.jadohealth.2015.09.002
https://doi.org/10.1016/j.amepre.2005.08.047
https://doi.org/10.1016/j.amepre.2005.08.047
https://doi.org/10.1186/1479-5868-7-87
https://doi.org/10.1186/1479-5868-7-87
https://doi.org/10.1186/1479-5868-8-96
https://doi.org/10.16997/ats.1222
http://creativecommons.org/licenses/by/4.0/

	1. Introduction
	2. Materials and methods
	2.1. Setting
	2.2. Participants
	2.3. Student survey measures
	2.3.1. Sociodemographic characteristics and distance to school
	2.3.2. Travel to school
	2.3.3 Beliefs about walking and cycling to school
	2.3.4. Personal motivations for and barriers to walking and cycling to school
	2.3.5 Perceptions of potential enablers of cycling to school

	2.4 Data analysis

	3. Results
	3.1. Sociodemographic characteristics
	3.2. Travel to school habits
	3.3. Attitudes, perceived norms, and perceived behavioural control and intention
	3.4. Personal motivations and barriers
	3.5. Potential enablers of cycling to school

	4. Discussion
	4.1. Implications
	4.2. Study strengths and limitations

	5. Conclusions
	Data Accessibility Statement
	Acknowledgements
	Funding Information
	Competing Interests
	Author Contributions
	References
	Figure 1
	Table 1
	Table 2
	Table 3

