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Abstract
Walking is the oldest, most affordable, and environmentally healthy mode of transport. Its importance is
widely recognised in the scientific and political fields, with active school travel being a consensual target
goal. Children’s active school travel promotes physical activity, independence, and social interaction.
Additionally, it contributes to mitigating traffic congestion, reducing air pollution, and enhancing societal
well‐being. Despite these positive effects, children’s commuting patterns and outdoor activities are
becoming more restricted due to the continuous growth of motorised traffic and car‐oriented urban
environment conditions. As a result, school walkability indexes are emerging in literature, although few
consider parental safety perceptions. This review offers a comprehensive overview of the existing evidence,
examining and summarising quantitative and qualitative studies on school walkability and the impact of
parental barriers on children walking to school. The updated information provided in this review highlights
the link between the urban environment, parental fear of traffic, and children’s school travel behaviour.
Using the PRISMA method and a series of in‐depth interviews, we developed a comprehensive walkability
model. The literature review highlights the importance of geographical differences and social and
environmental diversities, requiring different solutions to promoting active commuting to school. Distance
and quality of infrastructure are critical factors, but not exclusive. Our interview results suggest that social
norms, parents’ fear of car traffic, and educational background can influence the results. This study offers
insights into perceived walkability, particularly regarding school walkability in a Portuguese context.
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1. Introduction

In recent decades, children’s commuting patterns and outdoor activities have become more restricted due
to the continuous growth of motorised traffic and car‐oriented urban environments (Larouche et al., 2018).
Children’s well‐being is closely related to the built environment around them, which is shaped by families’ daily
routines and the health of their urban context. The design of streetscapes, planning decisions, and the policies
of national government, municipalities and schools are all crucial in encouraging a shift towards decarbonising
urban mobility through active modes of transport, particularly the improvement of children’s play areas and
safe routes to school.

Encouraging a shift towards decarbonising urban mobility through public transport, shared micro‐mobility
and active modes of transport, particularly walking, is a crucial challenge for many European cities. They
increasingly face the problems urbanisation brings, such as traffic congestion, and challenges regarding road
safety, energy dependency, social injustice, and air pollution. In many European car‐dependent cities, people
with low incomes, those with a physical disability, children, and the elderly have fewer opportunities to
access services, parks, recreation, and commerce because they cannot drive. However, children being able to
travel to school independently provides intrinsic benefits, such as opportunities for socialisation, exploration,
and contact with their city, supporting their social, civic, and cognitive needs.

Additionally, promotingwalking and cycling to and from school has the potential to reduce obesity and improve
the health of school‐aged children (Hino et al., 2021; S. Lee et al., 2020; Mitra, 2013). Active commuting to
school (ACS), such as walking and cycling, supports the development of children’s social skills and autonomy
(Aranda‐Balboa et al., 2020), is affordable and environmentally clean, improves air quality (Chillón et al., 2011),
and helps to reduce peak‐hours congestion (Zhu & Lee, 2009), as well as other benefits.

Despite these benefits, children’s ACS and outdoor activities have decreased in recent years (Larouche et al.,
2018), particularly in developed countries. Some geographical differences exist, however, with children
independently and actively commuting to school in locations such as Japan and the Netherlands, and some
cities in Spain, Chile, and Canada. Understanding children’s travel behaviour is essential to the overall
well‐being of society (Hino et al., 2021; Rodríguez‐Rodríguez et al., 2021).

Research has demonstrated that promoting ACS among children requires supportive streetscapes and
development that safely accommodate children walking and/or cycling. Therefore, researchers have
developed school walkability indices. Our understanding of walkability is that it is a construct that expresses
the ease with which pedestrians can access destinations in a community (Sallis, 2009). By assessing the
environment around schools and neighbourhoods, planning professionals can evaluate the quality of the
pedestrian environment for children. This allows for objective, effective and comprehensive
pedestrian‐related strategies and interventions with the goal of securing improved walking conditions
through the planning system.

Although there is a growing body of literature on school walkability and built environment factors (both macro
and micro), few studies evaluate multiple levels of attributes, such as parents’ social norms. Some authors
suggest that parents’ safety perceptions, beliefs, and travel‐related behaviours may significantly influence the
choice of their child’s mode of travel to school (Terrón‐Pérez et al., 2018). Parents and caregivers are often
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viewed as the primary decision‐makers in children’s commuting behaviours (Huertas‐Delgado et al., 2018),
with their influence considered the leading social indicator of ACS (Aranda‐Balboa et al., 2020; Kerr et al.,
2006). Given that the responsibility for selecting the mode of transport to school primarily lies with parents,
understanding their concerns and preferences regarding ACS is crucial (Huertas‐Delgado et al., 2019; Ozbil
et al., 2021; Zavareh et al., 2023).

School walkability indicators for improving children’s ACS are not well established in the literature, with some
gaps in identifying themain determinantswhich support policymakers and urban designers in decision‐making.
Empirical evidence on the factors influencing children’s travel behaviour to school is both scarce and complex,
requiring further investigation (Ozbil et al., 2021). Additionally, the literature highlights a lack of studies that
adequately assess the relevance of existing walkability indices for schools (Chalikavada et al., 2021; Cottagiri
et al., 2021; Kunaratnam et al., 2022). Moreover, parents’ practices, authority, and safety perceptions are
highly contextual and influenced by social factors, meaning that more research is needed to explore and fully
understand these differences.

In Portugal, municipalities are transitioning to low‐carbon models, aiming to become increasingly green and
achieve greater efficiency in resource management, with benefits for quality of life, the environment, and
public health (República Portuguesa, 2023). However, the shift from current mobility patterns, which are
dominated by individual transport, has been hindered by the evident difficulty in identifying and
implementing the necessary measures for change, as well as by the lack of information in this area. This has
led to a series of disjointed initiatives that undermine the success and applicability of their intended goals.
Nevertheless, some isolated projects and initiatives have been successful. Therefore, we explored these
projects to understand their successes, challenges, and the lessons that can be learned from them.

Despite the growing number of studies in this area, there is a need for more research that systematises recent
trends and findings on the key indicators influencing children’s ACS and how these have been impacted by
the development of a motorised society. This study aims to address these gaps by reviewing recent evidence
and evaluating which determinants are critical to promoting children’s ACS. We seek to answer the following
research questions found in recent literature regarding the factors influencing children’s ACS:

Q1: What are the most frequently used indicators/determinants in recent studies?

Q2: What are the main findings of recent studies?

Q3: What main features may be important to explore in future studies?

This study contributes to the literature on this topic by (1) identifying influential authors, papers, journals,
and countries; (2) synthesising and systematising recent findings, and connecting these findings with the
methods used; (3) investigating the association between children’s ACS, walkability indicators, and parental
barriers; (4) supporting a comprehensive understanding of the indicators that influence children’s travel
behaviour to school, particularly within the Portuguese context, to guide more objective, effective, and
holistic pedestrian‐related strategies and interventions for children; and (5) identifying limitations in the
existing literature.
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The next section of this study outlines the methods used to address the objectives above, followed by the
presentation and discussion of the main results, the introduction of a conceptual framework for future studies,
and, finally, a summary of the main conclusions.

2. Methods

2.1. Systematic Literature Review

This systematic literature review aims to collect, interpret, and evaluate the methods and findings of relevant
scientific work on school walkability indicators that promote children’s ACS. A comprehensive overview of the
existing evidence, including both quantitative and qualitative analyses, is provided.We employed a systematic
review approach based on the Preferred Reporting Items for Systematic Reviews andMeta‐Analyses (PRISMA)
guidelines (Tricco et al., 2018). PRISMA follows a four‐phase framework: identification, screening, eligibility,
and inclusion. Figure 1 illustrates the review process and the eligibility criteria.

Database Search: A systematic search was conducted to examine original articles published between 2014
and 2024 in the following databases: Web of Science Core Collection, Scopus, and Limo. The search strategy
included seven categories of key concepts in the field: “active commuting/travel behaviour/mobility,”
“children,” “school,” “walkability,” “parents/caregivers,” “perceptions/barriers,” and “pedestrian/urban/physical
environment.”

Eligibility Criteria: Data collection was conducted between November 2023 and April 2024. To ensure
scientific credibility, we applied the following eligibility criteria: (a) Published in a peer‐reviewed journal and
original research; (b) Published between 2014 and 2024; (c) Written in English; (d) Utilised an appropriate
study design, either cross‐sectional or longitudinal, and could employ quantitative, qualitative, or mixed
methods approaches; (e) Participants included children aged 2–14 years, and their parents/caregivers or
relatives; (f) Focused on children’s ACS and its main determinants (including information on children’s ACS);
(g) Explored the association between children’s walking and the built environment/school walkability and/or
parents’ perceptions and barriers; and (h) Examined the correlation between children’s walking and at least
two groups of indicators (including built environment, comfort, safety, social environment, and context).

Screening: After the initial identification process, 52 of the 1,479 identified studies were selected based on
title screening, abstract screening, and keyword relevance; these studies were further evaluated for inclusion
or exclusion according to the eligibility criteria. Additionally, the included studies’ references were reviewed,
resulting in the inclusion of three more studies. These 55 studies were then further screened by reviewing the
full texts in accordance with the eligibility criteria, with 27 studies retained. A common reason for exclusion
was the age of the children studied.

Bibliometric Analysis: Finally, we conducted a bibliometric analysis to uncover key terms, indicators, trends
in children’s mobility patterns, methods (tools), and geographical disparities. Data extracted included Authors,
Publication date, Source, Title, Abstract, Participants, Location, Mobility patterns (e.g., walking or cycling),
Potential & Limitations (Gaps/Arguments), Main findings, Methods, and Indicators used.
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Figure 1. Flow of articles through the review process.

2.2. In‐Depth Interviews

We also conducted interviews to establish a stable set of indicators for Portuguese schools. It is essential to
conceptualise, categorise, and summarise these indicators to support and inform future interventions aimed
at increasing active transport to schools among Portuguese children. We explored a variety of perspectives,
including those of parents and caregivers, as well as practitioners, researchers, technical experts, and
decision‐makers. Parents were selected from focus groups conducted in a related, forthcoming study. This
group was considered suitable for the research, as they provided accurate criteria and valuable contributions,
enabling a holistic point of view and facilitating qualitative analysis through in‐depth interviews. Table 1
below outlines the interviewee selection criteria, and Table 2 presents the guiding structure for the
interviews. The main objective was to identify a stable set of indicators tailored to the specific context of
Portuguese schools.
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Table 1. Interviewees and their selection criteria.

No. (date) Interviewees Selection criteria

Inter.1(05.12.22) Practitioner, Ergonomist
(PhD)

Has practical experience in developing laws, local projects,
and plans for pedestrian mobility.

Inter.2(26.03.23) Researcher Activist,
Geographer (PhD candidate)

Works directly with children in the “Pedibus” program within
the Municipality.

Inter.3(27.03.23) Expert, Urban Planner (PhD) Has knowledge of urban planning, strategies to improve
mobility, accessibility and city transportation systems.

Inter.4(08.05.23) Pedagogical‐Director,
Psychologist (PhD)

Understands children’s and parents’ mobility habits and
values in a school that facilitates ACS interventions by
providing safe and supportive environments.

Inter.5(08.05.23) Parent (University degree) Exhibits outlier decision‐making and travel behaviours: walks
their child to school, then travels to work by bus.

Inter.6(29.05.23) Couple (University degree) Exhibits typical decision‐making and travel behaviour: father
drives the child to school, while the mother (a foreigner),
who takes the child to school less frequently, uses the bus or
metro (as they live outside of walking distance).

Inter.7(21.07.23) School‐Director, Teacher
(University degree)

Has knowledge and experience regarding the evolution of
school legislation and children’s and parents’ mobility habits
and values.

Inter.8(10.11.23) Couple (University degree) Exhibits somewhat atypical decision‐making and travel
behaviours: father drives the child to school, while the
mother, who only occasionally takes the child to school,
walks them the 5 minutes to school.

Table 2. Interview structure.

Guiding questions

Part‐1 Introduction and gaining consent

Part‐2 Background
How important is it to promote children’s ACS through walking? What were your childhood
experiences of ACS?
How did you go to school as a child? Was it a pleasant journey?

Part‐3 Indicators
How did you choose your child’s school, and your home location?
How do you decide how children should travel to school?
What are the challenges to children’s ACS, and how did you discover them?
Are there any challenges to children’s ACS that are specific to your local area?
At what age do you think your child will be able to go to school on their own?
Is there any kind of support, programme in your area of residence or school that promotes
children’s ACS?

Part‐4 Problems
If you lived in another context, where most children walked or cycled, would you let your child
commute actively to school?
What are your main fears?
What would you change in your particular context to let your child commute actively to school?
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3. Results and Discussion

3.1. Exploratory Analysis

This section describes the work conducted and the results obtained. First, an exploratory analysis of the
reviewed documents was conducted, examining the number of documents and citations per year, country,
publisher, journal, author, and type of document. Second, a bibliometric analysis was performed. This
section also addresses and discusses the research questions outlined in the introduction of this review.

A total of 1,479 unique records were identified from the three databases, with additional manual searches
performed (Figure 1). More than 1,427 records were excluded because they did not meet one or more of the
inclusion criteria. After examining the full text of 52 papers, 25 were excluded due to not being empirically
based, not meeting the age criteria for children, or lacking a correlation between walking, walkability, or
parents’ perceptions. The final analysis included 27 papers that met all the inclusion criteria.

Table 3, below, outlines selected information and main findings from the 27 peer‐reviewed journals. These
studies span various disciplines: health (n = 18, 67%), geography (n = 4, 15%), transportation (n = 3, 11%),
and urban planning (n = 2, 7%). The studies were conducted in 19 different countries, including Canada
(n = 4, 13.3%), Spain (n = 4, 13.3%), the U.K. (n = 3, 10%), Australia (n = 2, 6.7%), China (n = 2, 6.7%), New
Zealand (n = 2, 6.7%), the U.S. (n = 2, 6.7%), Denmark (n = 1), Chile (n = 1), Croatia (n = 1), Ecuador (n = 1),
Iran (n = 1), Israel (n = 1), Italy (n = 1), Japan (n = 1), the Netherlands (n = 1), Poland (n = 1), Portugal (n = 1),
and Turkey (n = 1).

Regarding the settings of the studies, the majority (n = 24, 89%) were conducted in urban areas, with two
studies including participants from both rural and urban areas, and one study undertaken in a suburban area.
The sample sizes varied from 96 to 1,802, and all studies were exploratory, rather than hypothesis‐driven.
Most of the studies used quantitative approaches (n = 18, 67%); (n = 9, 33%) employed a mixed‐method
approach (quantitative and qualitative data), and none used a purely qualitative approach.

To collect data, most studies either used a questionnaire (n = 22, 81%), from that eleven only used a
questionnaire (37%), six combined a questionnaire with GIS tools (22%; most tools were from existing
literature, such as Neighbourhood Environment Walkability Scale [NEWS], Walk Score, TREK, GIS‐WI, and
LWI), four (15%) combined questionnaire with travel diaries or interviews and GIS. Additionally, one study
used a focus group followed by a questionnaire. Other studies used various combinations (n = 5, 19%), two
used GIS tools, one included a study travel diary with interviews and GIS, one conducted a mapping activity
and GIS and, finally, one used interview combined with GIS tools (Figure 2).

Finally, most studies use the term Active Commuting to School (ACS) or Active School Travel (AST) to refer
to activities such as walking or cycling. In more than half of the reviewed studies, children were found to
actively commute to school (n = 16, > 50%). However, we observed varying levels of ACS within the same
countries, indicating that children’s commuting patterns should be further explored in different contexts.
Additionally, some studies reveal differences in travel patterns based on age, distinguishing between
children and adolescents.
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The reviewed studies varied in terms of the main indicators studied. Almost all of them examined the
relationship between ACS and the built environment (n = 26, 96% although five of these only considered
distance/proximity). Twenty studies explored safety indicators (74%), 19 examined social environments
(70%), and eight controlled for children’s age and gender (30%). Fifteen studies investigated comfort
indicators (56%), 12 looked at contextual indicators (44%), and one study explored ACS in relation to
micro‐scale features such as green areas and safety and children’s characteristics.

For further details, please refer to Table 5 in the Supplementary File, which summarises the outcomes
presented in this review. The table is structured by study and year of publication, location, average ACS
levels, sample size, main findings, methods used (quantitative [Q] and qualitative [L]), and the indicators that
influence children’s travel behaviour to school.

3.2. Primary Finding Review Studies

The literature review clearly indicates that both the built environment and social norms, particularly safety
perceptions and attitudinal factors, significantly influence children’s travel behaviour to school (Curtis et al.,
2015; Rothman et al., 2015). Multiple determinants contribute to whether a child actively travels to school.
Table 3 summarises the main findings from the literature review.

A growing body of literature indicates that children’s ACS is influenced by built environment characteristics
(macro‐level indicators) such as distance, density, street connectivity, and land use diversity. Moreover, the
relationship between the built environment and children compared to adolescents differs (Molina‐García
et al., 2020).

Distance is one of the most frequently studied built environment indicators in the reviewed literature
(Aranda‐Balboa et al., 2020; Macdonald et al., 2019). Children living farther from school are less likely to
actively commute (McDonald, 2008; Mitra et al., 2016). Curtis et al. (2015) argues that distance is related to
factors like density, school availability, or the quality of the school (for example, the range of activities
offered). For policymakers, understanding these multi‐scale influences is crucial, as the impact of distance
cannot be separated from factors like school location, density, land use mix, and street connectivity.
Distance is a key determinant, and studies report varying measures of what is a walkable distance for
children (including 10 minutes, 800 m, and 1.5 km). According to Bejleri et al. (2011), most studies use
simplified proxies for distance, such as linear distance, block length or size, and street or intersection
density. While these measures provide a good indication of the overall characteristics of a neighbourhood’s
street network, they do not always accurately reflect the specific conditions pedestrians face on their
daily journeys.

Some studies suggest that a well‐designed pathway may have a greater impact on promoting ACS than
distance alone. In this context, distance can be measured more accurately when studies also consider
attractive factors and perceived barriers. Attractive, or comfort, factors include walking paths and/or
shortcuts, tree density, safe crossing routes, urban equipment, signage, and appropriate design for speed
reduction. Christiansen et al. (2014) found that pedestrian paths, safe crossings, route safety, low to
moderate traffic flows, and low‐speed traffic influence perceived safety and ACS.
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Table 3.Main determinants that influence children’s ACS.

Key indicators (other indicators studied) Support literature

Built environment (macro‐level)
Distance
(Density, street connectivity, use, and school
location)

(Carver et al., 2019; Christiansen et al., 2014; Curtis et al.,
2015; Hino et al., 2021; Huertas‐Delgado et al., 2017, 2018;
Ikeda et al., 2020; Kunaratnam et al., 2022; J. Lee, 2020;
S. Lee et al., 2020; Lopes et al., 2014; Macdonald et al.,
2019; Mah et al., 2017; Masoumi et al., 2020; Michail et al.,
2021; Molina‐García et al., 2020; Moran et al., 2017;
Noonan et al., 2017; Ozbil et al., 2021; Race et al., 2017;
Rodríguez‐Rodríguez et al., 2021; Rothman et al., 2015;
Rybarczyk et al., 2023; Shaaban & Abdur‐Rouf, 2019; Smith
et al., 2024; Terrón‐Pérez et al., 2018; X. Wang et al., 2022;
Yang et al., 2020; Zavareh et al., 2023)

Comfort (micro‐level)
Pedestrian and cycling pathways and shortcuts,
and ability to avoid major road crossings
(Tree density, parks, squares, and urban
furniture)

(Carver et al., 2019; Christiansen et al., 2014; J. Lee, 2020;
S. Lee et al., 2020; Masoumi et al., 2020; Molina‐García
et al., 2020; Zavareh et al., 2023)

Safety and Perceived
Safety, traffic speed, dangerous crossings and
intersections, and crime‐related concerns

(Christiansen et al., 2014; Hino et al., 2021;
Huertas‐Delgado et al., 2017, 2018; Masoumi et al., 2020;
Michail et al., 2021; Molina‐García et al., 2020; Ozbil et al.,
2021; Race et al., 2017; Rothman et al., 2015)

Social Environment
Children’s characteristics: age, gender, origin,
and social behaviour
(Parents’ travel behaviours, social support, time
constraints, schedules, level of convenience,
income, and education)

(Curtis et al., 2015; Ikeda et al., 2020; Kunaratnam et al.,
2022; Lopes et al., 2014; Macdonald et al., 2019; Mah et al.,
2017; Masoumi et al., 2020; Ozbil et al., 2021; Race et al.,
2017; Rodríguez‐Rodríguez et al., 2021; Smith et al., 2024;
Terrón‐Pérez et al., 2018; X. Wang et al., 2022;
Zavareh et al., 2023)

Contextual
School policy and community, government and
municipal programs and interventions

(Hino et al., 2021; Huertas‐Delgado et al., 2018; Ikeda et al.,
2020; Lopes et al., 2014; Love et al., 2020; Macdonald et al.,
2019; Michail et al., 2021; Molina‐García et al., 2020;
Noonan et al., 2017; Smith et al., 2024)

Parental perceived safety factors and barriers can include hazardouswalking conditions, such as long distances
between crosswalks and fences (Bejleri et al., 2011; Christiansen et al., 2014). A growing body of literature has
begun to explore safety concerns, often reporting issues like: crash and crime rates, traffic exposure, and traffic
speed. Additional barriers identified in the literature include time‐consuming traffic signals for pedestrians at
crosswalks, poor road safety perceptions, unavailable or unsafe pavements, and general insecurity. Conversely,
attractive factors that enhance comfort and pleasure during the commute include the presence of pedestrian
paths and shortcuts, low traffic volume roads, and green areas.

Several studies have examined both the parental barriers and the attractive factors which promote ACS
(Huertas‐Delgado et al., 2018). Other studies have explored the associations between parental perceptions
and travel behaviour across various contexts, including the U.S. (J. Lee, 2020; S. Lee et al., 2020), Denmark
(Christiansen et al., 2014), Latin America (Huertas‐Delgado et al., 2018), and Spain (Huertas‐Delgado et al.,
2017). Rothman et al. (2015) found that parents’ concerns regarding traffic along the school route, rather
than at the school, affected the choice of school transportation mode. Therefore, identifying and addressing
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2015 (Urban Planning)

2021 (health)

Q Ques onaire

Q Ques onaire (NEWS-Y)

Huertas-Delgado et al. 2018 (health)

Huertas-Delgado et al. 2017 (health)

Q Ques onaire – PACO project

Q Ques onaire – PACO project

Ikeda et al. 2020 (society)

Kunaratnam et al. 2022 (transporta on)

Q&L Ques onnaire, Semi-structured interview (TREK)
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Lee 2020 (Urban Planning)
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Wang et al. 2022 (geography)
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Q&L Focus groups followed by Ques onnaire

Q&L Ques onnaire, 24-h Travel diary & GIS – street view images

Q&L Interviews & (GIS)

Q Ques onnaire (ROC)
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qualita ve and quan ta ve data analysis. INDICATORS: A Built environment (distance, density, street connec vity, mix-used); B Comfort (trees density 

and green areas, pedestrian and cycling paths, urban furniture – seats, wcs); C Safety (Traffic speed, crime-related safety, dangerous behaviours of drivers  

– park near or on the cross-zebra and sidewalks); D Social Environment (social support,  me constrains, schedules or convenience); E Contextual (School 

policy and teaching and Municipal programmes). *Only considered distance. © only control children’s characteris cs: age, gender. 

Figure 2. Reviewed studies (n = 27).

the specific road design issues along school routes which cause parents’ perceptions of traffic danger may
have a significant impact on increasing the number of children walking to school (Rothman et al., 2015).

Lopes et al. (2014) evaluated the impact of urbanisation on children’s independent mobility in Portugal,
revealing that parents’ fear of traffic is the most frequent concern for children’s safety outdoors. Masoumi
et al. (2020) found significant differences in the level of independent school mobility between Poland
and the Netherlands. In a study conducted in Ecuador, where ACS rates were low, the main barriers
reported were crime and traffic speed (Huertas‐Delgado et al., 2018). Aranda‐Balboa et al. (2020) and
Rodríguez‐Rodríguez et al. (2021) claim that parental fear of traffic may vary across different contexts
and cultures.
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Factors such as age, gender, and parental attitudes play a crucial role in children’s travel behaviour to and
from school. Household dynamics, including the negotiation of travel permissions between parents and
children, as well as social norms and values, also influence these behaviours. Curtis et al. (2015) found that
boys often have more freedom to travel to school independently than girls. Studies applying ecological
models to explore multiple levels of influence—policy, community, organisational, social, and individual—
underscore the importance of human‐environment interactions in understanding and changing
travel behaviours.

In Denmark, high levels of ACS have been attributed to the persistent efforts of the Danish government and
municipalities to promote safe route programs and awareness campaigns (Christiansen et al., 2014). As noted
by Moran et al. (2017), children who walk to school are able to mentally map their route home, while those
transported by car may not develop the same spatial understanding of their surroundings. Fusco et al. (2012)
highlight that listening to children’s perspectives offers valuable insights for research and policymaking aimed
at promoting active travel behaviours. The social capital of the school and community, alongwith the influence
of school culture, had the most significant impact on the effectiveness of interventions, as reported by Ikeda
et al. (2018, 2019, 2020) and Love et al. (2020 ).

Over the years, numerous methodologies have been developed to measure built environment features (both
macro and micro), particularly to measure walkability. These methods have predominantly focused on
quantitative approaches using spatial data, such as that gathered from GPS devices, GIS‐based tools, and
space syntax, and socio‐economic data gathered from surveys and questionnaires. In addition, various tools
and techniques, such as auditing tools, travel diaries, checklists, inventories, level‐of‐service scales, group
mapping workshops, and walk‐along interviews have been introduced. Our review emphasises the
importance of incorporating qualitative methods, which capture perceived walkability, as well, particularly in
the context of school walkability that involves parents’ decision‐making processes.

3.3. Walkability Tools

Our scoping review found that most of the studies reviewed rely on existing walkability tool. The next section
will synthesise some of these studies, as presented in Table 4. There is a substantial body of academic literature
on walkability and, over the past decades, several indexes have been extensively studied to quantify and
evaluate the walkability of neighbourhoods and communities. Environmental factors’ impact on walkability
have been measured using tools such as Walk Score, the Walkability Index, and TREK. However, there is
evidence to indicate a weaker connection between Walk Score and walking habits in children than adults
(Kunaratnam et al., 2022; Molina‐García et al., 2020).

One of the most widely used self‐reporting measures of walkability is the NEWS. Despite its popularity,
some researchers argue that it is not easily or objectively measured, and that GIS provide a more objective
alternative (Hinckson et al., 2017; R. Wang et al., 2022). On the other hand, some authors contend that
GIS‐based measurements often overlook micro‐scale factors, such as street safety, noise, and comfort
(Gorrini et al., 2023). To address these challenges and gain a comprehensive understanding of how streets’
physical characteristics and design affect walkability, researchers have begun using auditing tools, or a
combination of them. More recently, approaches have used tools like Google Street View and artificial
intelligence to support the measurement and evaluation of walking environments (De Vos et al., 2023).
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Table 4.Walkability index tools used in the school walkability studies.

Tool Author Tool objective Indicators used

NEWS Saelens et al.
(2003)

To analyse the influence of
built environmental attributes
on walkability.

Pedestrian infrastructure, residential density,
land use mix, access, street connectivity,
traffic safety, security from crime, aesthetics.

NEWS‐Y Rosenberg et al.
(2009)

To explore associations
between the Walkability
Scale‐Youth (NEWS‐Y) and
context‐specific and overall
physical activity among youth.

Land use mix‐diversity, recreation availability,
pedestrian/automobile traffic safety, crime
safety, aesthetics, walking/cycling facilities,
street connectivity, land use mix‐access,
residential density.

NEWS‐CC He et al. (2021) To adapt the NEWS‐Y for
Chinese children, adding nine
new items capturing specific
environmental attributes.

67 items covering: land use mix‐diversity (20),
recreational facilities (14), residential density
(6), aesthetics (5), land use mix‐access (2),
street connectivity (2), walking facilities (4),
crime safety (6), traffic safety (4),
pollution (4).
Also, 27 items in the subscales of aesthetics,
land use mix‐access, street connectivity,
walking facilities, crime safety, traffic safety,
and pollution.

GIS‐WI (WI) Frank et al.
(2005)

To measure land use mix,
street connectivity, and
residential density.

Residential density, street connectivity, and
land use mix within a 1 km buffer area,
combined to create a walkability index.

TREK Giles‐Corti et al.
(2011)

To examine road connectivity
and vehicular traffic exposure
within 2 km of public primary
schools, and its impact on
children’s walking habits.

Connected street networks, street design,
school siting, vehicular traffic exposure.

Walk Score Chudyk et al.
(2017)

To objectively measure
walkability based on proximity
to facilities using a 10‐point
scale.

Combines: (1) shortest distance to
preselected destinations, (2) block length,
(3) intersection density.

3.4. Results From the In‐Depth Interviews

In this section, we present the main results from the series of in‐depth interviews that were conducted to
establish a stable set of indicators tailored to the Portuguese context.

In Portugal, the distance between children’s homes and schools can exceed 4 km. As the School Director
noted (Int. 7), parents can choose between the school nearest to their home or their workplace. The schools’
extracurricular offerings, and the proximity of the one school to the workplace are key factors in the decision‐
making. These findings suggest that future studies should explore the primary factors that influence parents’
school selection to better understand the reasons for this distance between school and home.

Despite various initiatives, programmes, and strategies in Portugal, children’s outdoor play and independence
are declining. Road traffic accidents are one of the leading causes of death for children aged 0–19 (APSI,
2022), with many of these incidents occurring near schools. Portugal has the highest rate of pedestrian deaths
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in Western Europe. The ASRN’s report for 2022 recorded 32,788 accidents (ASRN, 2023), and Portugal has
the lowest percentage of children (age 6–9) walking to school—18% compared to Denmark’s 34%, Poland’s
37%, France’s 40%, and Croatia’s 42% (Steward, 2022). Traffic speed is considered the primary indicator of
perceived safety and is directly linked to accidents, road size, and noise.

According to parents’ interviews (Int. 5, 6, and 8), pedestrian infrastructure and crossings are often unsafe.
It is common for parents to stop their cars on pavements to drop off their children, particularly near the
main entrances of schools and kindergartens at the beginning and end of the school day. Combined with the
fact that scooters use pedestrian spaces at high speeds, this means that these areas are considered unsafe.
As pointed out by two directors and an urban planning expert (Int. 3, 4, and 7), these behaviours violate the
law, yet they are widely tolerated, effectively making them an accepted practice in the community. These
problematic behaviours impact parents’ perceptions of safety and heighten their fear of traffic. Many parents
are concerned about their children crossing hazardous areas, even if the distance to school is short. In an
interview (Int. 8), parents revealed that, despite living close to the school, they do not allow their child to walk
alone because it is comfortable for them to drive the child to school on their way to work.

The decision‐making process is complex and often influenced by parents’ backgrounds, social norms, and travel
behaviours. For instance, in one interview (Int. 6), a couple explained their preferences for taking their child to
school. The father drives the child to school and then continues to work, while the mother prefers using public
transport. The mother mentioned that she dislikes driving due to the stress of traffic and that the travel time is
similar. She also noted that she has been a frequent user of public transport since she was young, and in their
city, it is free and better than where she grew up. During another interview (Int. 5), a mother explained that
she prefers to walk her daughter to school due to the convenience of a bus stop located directly in front of
the school, which provides a direct route to the city centre location where she works. She also mentioned that
the difficulty of finding parking in the city centre is a major factor in her decision. The design of the city and
the school zone directly impacts the daily lives of residents, including their school choices (Giles‐Corti et al.,
2011). According to the expert (Int. 3), political decision‐makers should consider public transport accessibility,
neighbourhood conditions, and walkability when selecting locations for new schools.

According to the pedagogical director, children need to learn about the dangers of being independent, and
how to behave when walking alone or in groups. Mobility education is an effective way to promote autonomy
for children at school as it teaches them “how to cross streets, travel in groups, respect traffic signs, and avoid
dangerous areas” (Int. 4). The urban planner also emphasised the importance of children getting to know their
city and surroundings, not only for their natural development and sense of community—a point also noted
by the geographer—but also for emergencies such as pandemics, climate disasters, or wars. Finally, as the
pedagogical director stated, walking to school can be an opportunity for parents and children to spend quality
time together.

4. A Conceptual Framework for Future Research

The scoping review underscores the importance of the urban environment in shaping children’s travel
behaviours to and from school. The findings suggest that distance is the most widely accepted indicator,
although some authors argue that perceived distance may be more significant. This means that the presence
of safe routes with pedestrian paths, major roads, and unsafe crosswalks can significantly impact parents’
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decisions and their fear of traffic. In Portugal, this is a pressing issue that needs to be addressed. The high
rates of pedestrian injuries and the dominant car‐centric culture suggest that these indicators may play a
critical role in influencing children’s travel behaviours to school and should be further explored.

Consequently, the government and several municipalities are progressively investing in policy measures to
encourage children to walk. However, there are still relatively few studies in this area. Additionally, the
current “backseat generation” and car‐dependent mobility patterns present challenges, including time
constraints and the lack of coordination needed to identify appropriate policy measures that influence
targeted travel behaviours. Figure 3 presents the theoretical framework for exploring the main determinants
of children’s daily transportation behaviours to school. Following this, we will outline our perspective on the
most important groups of indicators to include in research that examines factors influencing children’s
walking or biking to and from school.

Figure 3 presents the conceptual framework, based on insights from interviews, existing school walkability
studies, and the systematic review, which will serve to guide future studies tailored to the Portuguese context:

Built Environment: Urban areas should be planned with appropriate levels of density, street
connectivity, and land‐use mix to ensure children have access to essential services within a walkable
distance from home. New school locations should consider pedestrian infrastructure and public
transport accessibility and ensure strategic placement within the urban landscape (Vincent
et al., 2017).

Comfort: Standard quality criteria for walking paths, including shade from trees, protection from cars,
and continuous pavements, must be met. Comfort elements for children, such as urban furniture,
shelters, and access to public restrooms, should also be provided to make walking more enjoyable.

Children’s

travel
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Safety and

Parents’

Perceived Safety

Social Environment Contextual Factors
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Figure 3. Conceptual framework of children’s daily travel behaviours to school as a function of built
environment characteristics (macro and micro), parental safety perceptions, social norms, and contextual
factors.
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Safety: Controlling traffic speed, reducing road size, installing clear signage for children, ensuring safe
crossings, and providing adequate lighting at junctions for visibility are critical safety factors.
Addressing parental fear of traffic is crucial, as it heavily influences their choice of travel mode for
their children.

Social Environment: Factors such as parents’ fears, the convenience of taking the child to school, time
constraints, and social norms all influence the choice of school and mode of travel.

Contextual Factors: Local programs, school policies, and government strategies play an important role.
Schools can serve as facilitators of ACS interventions by providing safe and supportive environments
and reinforcing ACS habits and values.

Future research, particularly in the Portuguese context, should dive deep into parents’ perceptions and
backgrounds. Focus groups and walk‐along interviews are excellent methods to engage parents and children
in discussions about transitioning to healthier travel behaviours. Research suggests these approaches
provide opportunities to raise awareness and advocate for social and political rights (Christiansen et al.,
2014; Moran et al., 2017).

Our case study revealed that addressing unsafe practices near schools—such as exceeding speed limits, parking
on pavements, or stopping next to pedestrian crossings—can have positive impacts on children’s personal and
social development. Urban planning practices should adopt these findings and explore innovative ways to
involve children and their families in active travel when designing new policy instruments, regulations, and
other interventions.

5. Conclusion

This study provides a scoping review and updated information on existing evidence regarding school
walkability and the barriers parents face in promoting active travel to school among children. It offers a
comprehensive overview of various studies, and highlights the key differences between them, to establish a
conceptual framework. This framework, based on a specific case study, aims to inform future research to
support more objective, effective, and expansive strategies, policies, and interventions related to children’s
ACS. Guided by previous literature, a series of interviews were conducted. The interviewed parents
expressed concerns about allowing their children to walk alone, citing bad driver behaviour as a significant
issue, despite the pedestrian infrastructure being rated as fairly adequate. These findings suggest that
studies focusing solely on physical attributes may produce misleading results. Therefore, it is crucial to
include parental perceptions, travel behaviour and backgrounds in research. Additionally, the importance of
contextual factors—such as legislation, local programs, and school strategies—should not be overlooked.
Finally, we hope that this study supports and encourages future research into school walkability and active
travel interventions for children.
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