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Transport to School in NZ: 1989-2014

Ministry of Transport. (2015). 25 years of New Zealand travel: New Zealand household 

travel 1989–2014. Wellington: Ministry of Transport. (page 30)

1989/1990

2010-2014

Travel to school:

21% driven

26% walking

19% cycling

Travel to school: 

32% driven

27% walking

3% cycling



Physical Activity in Children and 

Adolescents

National Survey of Children and Young People Physical Activity 

and Dietary Behaviour in NZ. 2007/08
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37%
26%

24%
13%

Olds T et al. J Phys Act Health. 2011;8:58-557

Active 

transport

Organized 

sport

Chores / 

Miscellaneous
Unstructured 

play

Moderate-to-vigorous PA in 

10- to 13-year old children



Travel 

behaviour

Preferences

Constraints

Cost

Personal factors

Environmental 

factors

Family factors

Destination 

characteristics

Enjoyment

Health

Environment

Discomfort

Safe routes

Factors related to 

transport in general
Factors specific to 

active transport

Adapted from Mandic S et al. Journal of Transport and Health. 2017; 4:294-304



Built Environment and Transport 

Behaviour

www.designedtomove.org



Built Environment and Transportation

• Walkable community design 

– Density

– Connected streets

– Mixed land uses

– Access to transit

• Pedestrian & bicycle facilities 

– Access; Connectivity

– Design; Quality; Safety

• Perceived environment: 

accessibility and convenience

Sallis SF et al. Circulation. 2012;125:729-737
http://www.houselogic.com/home-advice/green-living/make-my-neighborhood-more-walkable/

http://switchboard.nrdc.org/blogs/kbenfield/how_communities_can_support_wa.html

http://switchboard.nrdc.org/blogs/kbenfield/how_communities_can_support_wa.html
http://www.google.co.nz/url?sa=i&rct=j&q=walkable community&source=images&cd=&cad=rja&docid=Knq6udS6AIhF8M&tbnid=RLbpAFUXPEzF7M:&ved=0CAUQjRw&url=http://switchboard.nrdc.org/blogs/kbenfield/how_communities_can_support_wa.html&ei=0xUCUovdNIGCkwXG6YGoDA&psig=AFQjCNFJcA5pkDqGsJxRHO8F1i9yIcF2Rw&ust=1375954671779497
http://www.google.co.nz/url?sa=i&rct=j&q=walkable neighborhoods&source=images&cd=&cad=rja&docid=kxGjMJ3rtYIZSM&tbnid=ODizXMn7sm_x8M:&ved=0CAUQjRw&url=http://www.houselogic.com/home-advice/green-living/make-my-neighborhood-more-walkable/&ei=txkCUq3GJMy6lQXp94FQ&psig=AFQjCNEhAk19olCNdzM83D7fJzLTaH17mA&ust=1375955686743627


• Investigates:

– transport to school habits, 

– the neighbourhood environment and 

– physical activity habits 

in Otago adolescents. www.otago.ac.nz/beats

Mandic S et al. BMJ Open. 2016; 6:e011196

BEATS Research Programme at Otago



BEATS Research Programme Framework:
Ecological Model for Active Transport

Individual

Social/Cultural 

Environment

Built

Environment

Policy

Environment

Sociodemographics

Behaviour

Motivations/barriers

Social support

Social norms

Walkable community 

design 

Pedestrian & bicycle 

facilities

School policy for ATS

School’s road safety 

procedures

Adapted from Sallis JF et al. 

Circulation. 2012;125:729-737

Mandic S et al. BMJ Open. 

2016; 6:e011196



Research Methodology

Survey Maps; GIS Analysis Physical 

Activity 

Focus groups

Adolescents & Parents

Adolescents

Anthropometry

School bag weight

Adolescents, Parents, Teachers

Interviews

School 

Principals

Mandic S et al. BMJ Open. 2016; 6:e011196



BEATS Research Programme (2013-2022)

URBAN RURAL

BEATS Study

(2014-2017)

(Dunedin)

BEATS Rural 

Study 

(2018-2019)

(Rural Otago)

BEATS Natural 

Experiment

(2019-2022)

(Dunedin)

11 Schools

1014 Adolescents

75+ Parents

2 Principals

12 Schools

1780 Adolescents

355 Parents

14 Teachers

12 Principals

Urban versus rural

BEATS Cultural 

Study (2018-2019)

Exercise 

Science
Public

Health
Transport

Built 

Environment
Education

Partnerships: City Council CommunityAcademia Schools

Disciplines & 

impact areas:
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Geographic 

information

science

(GIS)

Children

and health 

geographies

Behavioural 

medicine; 

Research methods

Māori 

health

Geographies 

of transport 

and

mobilities

Education

Public health; 

Community 

interventions

Sandy

Mandic

Antoni

Moore

Christina 

Ergler

Enrique

García John 

Spence

Anna 

Rolleston

Debbie 

Hopkins

Susan 

Sandretto

Kirsten 

Coppell

Michael 

Keall

Biostatistics

Physical activity 

and health

BEATS Team 2018: Multidisciplinary Expertise

Advisory Board 

Members:

Gavin Kidd, 

Gordon Wilson 

(Dunedin 

Secondary Schools’ 

Partnership)

Nick Sargent 

(Dunedin City 

Council)

Greame Rice 

(NZ Transport 

Agency)

Janet Stephenson 

(Centre for 

Sustainability)

Frank Edwards 

(Māori) and Finau

Taungapeau

(Pacific) community 

representatives

Physical

activity

and health 

promotion



Comprehensive Dissemination of 

Research Findings

Last updated: November 2018

Journal 

articles
Conference 

abstracts
Technical 

Reports
SymposiaPresentations

BEATS Research Programme Outputs to Date

24 Published 

(3 progress 

reports)

2 Keynotes

1 Invited

21 Academic

19 Non-academic

3 Local
(2014/2016/2018)

2 International 

(2017/2019)

14 Published

2 in review

10 in preparation

1 Book chapter

18 International

15 National

31 Local



BEATS Research Programme 

Findings (2018)

http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://imgarcade.com/1/walking-to-school-clipart/&ei=dnV_VK6xG4Tz8gWR1YL4Dw&psig=AFQjCNHl7p-0oReDBz_UA-yxwqMjd0uhFw&ust=1417725665243421
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://cesnightmare.com/category/writer/&ei=GFB_VKfsHs_M8gWC_oCQCw&bvm=bv.80642063,d.dGc&psig=AFQjCNFD0vjDy-kvVBVDylfqPzZTzMy1DA&ust=1417716053819527
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://bookloverslane.com/tag/harlequin/&ei=7GF_VOGEGqSxmwWNgoGQAg&bvm=bv.80642063,d.dGY&psig=AFQjCNHRpCv39y0il5XVbWUXiQ3Fl87YWA&ust=1417720557196052


Transport to School Habits across Otago
Total sample 

(n=2,656)

15.2%

55.0%

29.8%

Active 

Transport

Motorised + 

Active 

Transport

Motorised Transport

No significant difference across 

urbanisation settings

Mandic S et al. 2018 (abstract). ISBNPA 2019 (submitted)

Among adolescents ineligible for 

subsidised school bus 

(living within 4.8 km from school)

38.8%
47.9%

58.5%

0%

20%

40%

60%

80%

100%

Main urban
centre

Semi urban
areas

Rural
settlements

Active transport to school

p<0.001

89.9% liked how they travel 

to school

78.9% had a bicycle at home

75.8% had 2+ vehicles at home



Transport to School Habits across Otago

Source: BEATS Study and 

BEATS Rural Study (n=2,656)

Optimal distance for 

walking to school

≤ 2,25  km

Sensitivity: 85%

Specificity: 86%

AUC: 93%

89.1% 11.8%
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Significant difference across 

urbanisation settings
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Pocock et al. Health and Place (in press)

(≤4.8 km)
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39%
55% 50% 46% 45% 41% 39% 38% 35% 30% 30% 26%

17%

0%

25%

50%

75%

100%

URB Bay Que Log Tai JMc Col Kin OB StH Kai Kav OG

Rates of Active Transport to School
(Living ≤4.8 from school; boarders excluded)

*Most of the time 

/ All of the time

Urban (n=897)

48%
62%

51% 45% 42% 41% 35%

0%

25%

50%

75%

100%

S-URB Cro Tok MtA WG SO StK

Semi-urban (n=457)

59% 65% 62% 60% 56% 50%

0%

25%

50%

75%

100%

RUR BMC Law Cai Rox Man

Rural (n=81)
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1% 5% 3% 3% 3% 1% 1% 0% 0% 0% 0% 0% 0%
0%

25%

50%

75%

100%

URB Tai Log Kai Kin OB Bay Col JMc Kav OG Que StH

Rates of Cycling to School
(living ≤4.8 from school; boarders and mixed modes excluded)

Urban (n=897)

16%
32%

22%
6% 3% 2% 0%

0%

25%

50%

75%

100%

S-URB MtA Cro Tok StK SO WG

Semi-urban (n=457)

10% 15% 12% 11%
0% 0%

0%

25%

50%

75%

100%

RUR Law BMC Rox Man Cai

Rural (n=81)

Wanaka
Cromwell
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Transport to School and Physical Activity 

in Dunedin Adolescents

17.9%

58.9%

23.2%

Active 

Transport

Motorised + 

Active 

Transport

Motorised 

Transport

47.9%

AT and AT+MT 

accumulated 

more physical 

activity during 

school commute 

than MT

(n=314)

n=73 n=56

n=185

Chiew Ching 

Kek

Kek CC et al. (in review)

Guidelines:

≥60 min per day

Average: 

4.2 ± 2.1 days/week

17.9% 

met guidelines

Physical Activity

46.4%

33.5%
Mandic et al. Am J Health Behav. 

2017;41(3):266-275 

n=1,300

(self-reported data)
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Perceptions of Distance to School
(among adolescents living ≤4.8 km from school)

Mandic S et al. 2018 (abstract). ISBNPA 2019 (submitted)

28%

8%
0%

0%

20%

40%

60%

80%

100%

Main urban
centre

Semi urban
areas

Rural
settlements

It is too far 

to walk to school.

37%

20%
12%

0%

20%

40%

60%

80%

100%

Main urban
centre

Semi urban
areas

Rural
settlements

It is too far 

to cycle to school.

*p<0.001 *p<0.001
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Adolescents’ Perspective

Mandic S et al. Journal of Transportation 

and Health. 2017: 4:294-304.

BEATS Student Survey (n=764)

(adolescents living ≤4 km from school)



Perceptions of Safety
(among adolescents living ≤4.8 km from school)

Mandic S et al. 2018 (abstract). ISBNPA 2019 (submitted)

It is unsafe

to walk to school.

12% 9% 0%
0%

25%

50%

75%

100%

Urban Semi-
urban

Rural

It is unsafe to 

cycle to school.

*p<0.006

Adolescents’

concerns

Parental

concerns

(reported by 

adolescents)13% 8% 3%
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25%

50%

75%

100%
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urban

Rural

40%
23%
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Rural
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15%
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*p<0.006 *p<0.001

*p<0.001
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Parental Barriers 

to Active Transport to School

Convenience

of trip chaining

Fewer barriers for walking compared to cycling 

Future interventions should address parental barriers 

for active transport to school (especially for cycling).

Mandic S et al. (Abstract); 

OERC Symposium 2016 and ISBNPA 2017.

68.8%68.1% 65.5% 60.8%

57.3% 37.2%

66.4%

41.6%

http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMywxfShlckCFUVbpgodOfsKjg&url=http://www.hulmes.co.nz/about/2011/08/hotels-in-the-city-centre/&psig=AFQjCNEn9H-7giugJof2g62whHP-6KTa1g&ust=1447774339972371
http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNmp1s2jlckCFSYfpgodgpIDKg&url=http://caraccidentbest.blogspot.com/2013/12/car-accident-hamilton-new-zealand.html&psig=AFQjCNE8a642zZ29BsFtItys8bp4CDy_yw&ust=1447774737300082


Perceptions of Cycling to School
(From Student and Parental Focus Groups)

• Perceived safety:

– A complex range of factors including:

• Features and perceptions of the 

built environment

• Traffic safety (including behaviours 

of other road users)

• Previous cycling experiences 

(including accidents)

• Adolescents’ cycling skills and 

on-road experiences

• Implicit messages

• Social norms
Hopkins D and Mandic S. International Journal of 

Sustainable Transportation 2017;11(5):342-356 

Dr Debbie 

Hopkins

(Oxford)
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Enablers of Cycling to School:

Adolescents’ Perspective

Cycle-friendly

uniform

41.4% 40.1%

Safer bike storage

at school
Slower traffic

36.4%

Bus bike racks

free of charge

26.2% 32.7%

Bike ownership Cycling without

a helmet

22.1%

n=764
(non-boarders; 

within ≤4km)

Mandic S et al. Journal of Transportation 

and Health. 2017: 4:294-304.
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Cycle Helmet Legislation as a Barrier to 

Cycling to School

774 Adolescents living ≥4 km from 

school (BEATS Study; Dunedin) Molina-García et al. (2018) J Transp Health. 11, 64-72

Adolescents would cycle to school 

more if helmet use was not mandatory

Recommendations:

Design educational 

interventions to 

influence adolescents’ 

attitudes towards the 

helmet use. 

• Could be offered 

as a part of cycle 

skills training

22%

Significant factors:

• Distance to school 

• Māori and other ethnicities (vs. NZ European)

• Cycling to school is ‘not cool’

• Cycling often with friends

• Boring route to school

• Cycling as a great way to exercise (+)

https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjZhczWh5zeAhVCM-wKHbazCo4QjRx6BAgBEAQ&url=https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/8019_fitting-a-helmet.pdf&psig=AOvVaw04oZTnNFQK9GfbsS0fZe7F&ust=1540366695463433


Active transport users were 

less likely to report heavy 

school bags

School Bag Weight as a Barrier

682 Adolescents and 331 parents

BEATS Study (Dunedin) Mandic S et al. (2018) Children. 5:129

Adolescents:
School bag perceived 

as a barrier to active 

transport to school 

68% of parents

58% for walking

66% for cycling

Full bag weight:

5.6 kg (± 2.1 kg)

9.3% (± 3.9%) 

of adolescents’ 

body weight

37.9% 

Above

10%

of body 

weight
Actual school bag weights

did not differ by mode of 

transport to school. 



Significance

Understanding influences 

of multiple factors will 

enable the scientific 

community, policy 

makers, regional 

planners, and health 

promoters to address 

barriers to active 

transport to school

Generating important 

information for key 

stakeholders for planning 

future school-, 

neighbourhood- and 

city/town-wide built 

environment changes to 

encourage active 

transport to school

If effective, population level 

initiatives aimed to ↑ physical 

activity across all groups such 

as pedestrian and/or cycling 

infrastructure construction/ 

improvements will contribute 

to improving health and 

wellbeing of communities

Involvement of the key 

stakeholders will facilitate 

the generation of usable 

data, relevant to the local 

context and generalisable

to other areas, and the 

incorporation of new 

knowledge into policy and 

future initiatives
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