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1 Introduction

Promoting active travel modes such as walking and biking is vital for sustainable and healthy
mobility, especially among school-aged children. While built environment factors like distance
and infrastructure influence school travel, they do not fully explain household decisions.
Institutional constraints, such as school catchment policies (Yan & Burke, 2021), and
psychosocial factors such as family lifestyle and parenting norms also play a significant role.

Although latent constructs like lifestyle and modality style are common in travel behaviour
research(Ardeshiri & Vij, 2019; Prato et al., 2017; Vij et al., 2013), their application to active
school travel (AST), particularly parenting norms, remains rare. This study addresses that gap
by introducing a latent variable for permissive parenting. Permissive parents, who grant
children greater autonomy, may tolerate longer walking distances, making independent active
travel more feasible than in more protective households.

Building on Baumrind’s parenting styles framework (1966), this study defines permissive
parenting through behaviours such as unregulated screen time, limited rules, and greater child
independence. Using an Integrated Choice and Latent Variable (ICLV) model with data from
6,201 students in New South Wales, Australia, we examine how a permissive lifestyle shapes
AST decisions, particularly in moderating the effect of travel distance. The findings aim to
inform policies that move beyond uniform strategies by accounting for family-level behavioural
differences.

2 Methodology

This study utilises the 2015 Schools Physical Activity and Nutrition Survey (SPANS), a
government-funded dataset from New South Wales (NSW) (Hardy et al., 2017), Australia,
which is characterised by low-density suburbs and car-dependent transport. The analysis
focuses on a sample of 6,201 students from over 7,500 collected.

The dependent variable is the student's school travel mode, categorised as active travel to
school if walking or cycling is used at least three times a week, or non-active (e.g., car, public
transport) otherwise.

Key predictors in the study include:

» Socio-economic and demographic factors: age, gender, socio-economic status (SES),
English as a first language, government school enrolment, and regional location.

» Travel distance: calculated by converting reported travel times and segmented into
four piecewise bands (<1 km, 1-3 km, 3-5 km, and >5 km) to capture non-linear effects
(Hossein Rashidi et al., 2024). The mean reported travel distance is 4.9 km.

» Built environment attributes: derived from spatial data within a 1.5 km road network
buffer around schools, including land-use mix, population and employment densities,
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bike lane length, intersection and traffic control density, parkland availability, and
average crash frequency.

» Lifestyle variables: from SPANS, these include permission for electronic devices
before bedtime, free access to snacks, absence of TV rules at home, and total
sedentary time. These are used to construct a latent “permissive lifestyle” factor.

The study employs an Integrated Choice and Latent Variable (ICLV) framework to investigate
how a permissive family lifestyle influences active school travel, hypothesising that it may
foster independent travel choices even over longer distances.

3 Main findings

The study demonstrates that a permissive family lifestyle significantly influences active travel
to school and moderates sensitivity to travel distance. It reveals that a permissive family
lifestyle significantly increases the likelihood of active school travel. Permissiveness, reflected
by behaviours such as unrestricted phone use before bedtime, free snack access, lack of TV
rules, and high sedentary time, was higher among teenagers but lower among students from
low-SES, regional, or English-speaking households.

In the travel mode choice model, students from permissive households were much more likely
to walk or cycle to school (coefficient = 3.888, p<0.05). Age showed a dual role: it directly
reduced AST likelihood but indirectly raised it by increasing permissiveness. Distance
sensitivity also varied—at <1 km, non-permissive students were strongly deterred by distance
(—=3.43) compared to permissive students (—2.23), while no heterogeneity appeared beyond 3
km. Model performance improved when including permissiveness, confirming its explanatory
power.

4 Discussion and conclusion

Students from permissive households are found to be more likely to use active modes of
transport compared to those from non-permissive households. This is attributed to the
parenting dynamics in permissive families, which often raise children to be more independent
and self-reliant. Permissive students may travel independently or with peers, making them
less constrained by increasing travel distances due to fewer restrictions or alternatives.

The ICLV model results show that while the probability of using active transport decreases
with increasing distance, permissive students consistently exhibit a higher probability of AST,
especially at shorter distances. The greatest difference in AST usage is observed within 1 km
of the school. Even beyond 3 km, permissive students are more likely to walk or bike than their
non-permissive peers.

In conclusion, the study highlights that permissive parenting fosters greater AST and reduces
sensitivity to distance, emphasising the importance of addressing household norms in
designing policies to encourage active travel. Interventions promoting AST should consider
parenting dynamics, such as supporting non-permissive families through structured
independence programs and targeting younger students to overcome distance-related
barriers. Incorporating behavioural constructs like permissiveness improves model accuracy
and informs more tailored and equitable interventions.

5 References

Ardeshiri, A., & Vij, A. (2019). Lifestyles, residential location, and transport mode use: A
hierarchical latent class choice model. Transportation Research Part A: Policy and
Practice, 126, 342-359. https://doi.org/10.1016/j.tra.2019.06.016

Baumrind, D. (1966). Effects of Authoritative Parental Control on Child Behavior. Child
Development, 37(4), 887-907. https://doi.org/10.2307/1126611



ATRF 2025 Proceedings

Hardy, L. L., Mihrshahi, S., Drayton, B. A., & Bauman, A. E. (2017). NSW Schools Physical
Activity and Nutrition Survey (SPANS). NSW Department of Health.
https://ses.library.usyd.edu.au/handle/2123/16754

Hossein Rashidi, L., Kent, J. (L. ), & Moylan, E. (2024). Assessing the Impact of Distance
Modelling Approaches on Active Travel Predictions. Findings.
https://doi.org/10.32866/001¢.125151

Prato, C. G., Halldérsdottir, K., & Nielsen, O. A. (2017). Latent lifestyle and mode choice
decisions when travelling short distances. Transportation, 44(6), 1343—1363.
https://doi.org/10.1007/s11116-016-9703-9

Vij, A., Carrel, A., & Walker, J. L. (2013). Incorporating the influence of latent modal
preferences on travel mode choice behavior. Transportation Research Part A: Policy
and Practice, 54, 164—178. https://doi.org/10.1016/j.tra.2013.07.008

Yan, Y., & Burke, M. (2021). Chapter 11—School location, urban structure, and accessibility.
In C. Mulley & J. D. Nelson (Eds.), Urban Form and Accessibility (pp. 173—186).
Elsevier. https://doi.org/10.1016/B978-0-12-819822-3.00004-3



	1 Introduction
	2 Methodology
	3 Main findings
	4 Discussion and conclusion
	5 References

