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A B S T R A C T

Children's independent mobility is essential for fostering autonomy, participation, and inclusion in urban spaces. 
However, many families remain reluctant to allow their children to walk to school alone, often citing safety 
concerns. This study examines parental perceptions of urban safety and its influence on children's mobility 
autonomy. A questionnaire was administered to 97 families in Leioa (Bizkaia, Spain), gathering demographic 
data, school travel habits, and open-ended responses on perceived safety. The responses were analysed using the 
Reinert method in Iramuteq, revealing six distinct thematic classes. Four classes highlighted key safety concerns: 
“Poor road safety for pedestrians,” “Low police presence,” “Roads passing through the town,” and “Poor light
ing.” The remaining two classes reflected contrasting perspectives: “T Perceived neighbourhood safety “ and “ 
Perceived safety-enhancing strategies.” These findings underscore the need for safer, more inclusive urban en
vironments that encourage children's active mobility. The study aligns with the Eskolabideak [School Pathways] 
project, which promotes healthier, participatory, and inclusive learning environments across 16 municipalities. 
To enhance children's independent mobility, initiatives must combine urban planning improvements with 
awareness campaigns targeting families. By addressing safety concerns and fostering a cultural shift towards 
active mobility, communities can create more child-friendly public spaces, contributing to broader social 
transformation.

1. Introduction

1.1. Decline of children's independent mobility in contemporary societies

Although a number of studies have highlighted the multiple benefits 
of children independently walking to school—including positive effects 
on physical and mental health, social interaction, cognitive develop
ment and the acquisition of autonomous mobility skills—this practice is 
not common in contemporary societies, particularly in wealthier coun
tries where children in the final years of primary education show low 
levels of independent mobility (Lee et al., 2023). Children in this age 
group rarely travel unaccompanied to multiple destinations, a pattern 
that reflects broader cultural, infrastructural and parental-perception 
changes shaping children's everyday mobility (Malone & Rudner, 
2011; Porter & Blaufuss, 2002; Riazi et al., 2022; Tranter & Pawson, 
2001; Van Vliet-Lanoë, 1985).

Some researchers have argued that today's children are part of a 
“bubble wrap” generation, in which active travel around the home 
environment is restricted by a combination of family anxieties, time 
pressures due to homework and daily chores, and environmental 
changes (Kamargianni et al., 2015; Malone, 2007). Indeed, compared to 
the past, children worldwide are now less likely to be afforded the 
freedom to walk unaccompanied by an adult from their homes to various 
destinations (Kyttä, 2004; Prezza et al., 2005).

1.2. Determinants of children's independent mobility: a multifactorial 
perspective

Recent research suggests that several factors may contribute to this 
lack of autonomous mobility among children in urban environments. 
These factors include the growing reliance on cars for transportation, the 
preference of families for private schools that are usually located further 
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away from home, the burden of heavy backpacks, the desire to spend 
more time with their children, and involvement in after-school activities 
(Carver et al., 2012; Fotel & Thomsen, 2004; Fyhri et al., 2011; Kyttä, 
2004; Steinbach et al., 2012; Timperio et al., 2004).

Additionally, other variables also directly influence child mobility, 
such as demographic conceptions of the environment, age, gender, 
cultural perspectives of childhood or parenthood, and concerns about 
the potential dangers children may encounter when travelling alone 
(McMillan, 2007; Riazi et al., 2022; Silva Pineiro, 2018). Moreover, 
many of these influences are interconnected, making it difficult to 
isolate individual factors and their relationship with perceived risk 
(Spallek et al., 2006a, 2006b).

1.3. Parental perceptions of safety and risk

Despite the significance of the above-mentioned factors, two factors 
have proven to be particularly influential in regard to children's 
autonomous mobility: families' perceptions of safety in their environ
ment and their belief in their child's ability to cope with potential risks 
(Alparone & Pacilli, 2012). Indeed, previous studies investigating the 
reasons why parents accompany their children to school often point to 
concerns related to traffic or ‘stranger danger’ (Blakely, 1994; Fotel & 
Thomsen, 2004; Hillman et al., 1990; Jackson & Scott, 1999; Joshi & 
Maclean, 1995; Lee & Rowe, 1994; Valentine, 1997).

Research on children's independent mobility has conceptualised 
these parental decisions through the notion of a Children's Independent 
Mobility (CIM) license, which refers to the degree of autonomy parents 
grant children to move unaccompanied in public space (Hillman et al., 
1990; Kyttä, 2004; Marzi & Reimers, 2018). This “license” is not fixed, 
but rather negotiated and context-dependent, shaped by perceptions of 
safety, trust in children's competences, and characteristics of the sur
rounding environment. From this perspective, parental narratives of 
safety play a central role in regulating children's everyday mobility, 
making them a key analytical focus of the present study.

Moreover, these perceived dangers may vary according to children's 
socioeconomic status, age, gender, ethnicity, and location (Blakely, 
1994; Valentine et al., 2004; Weir et al., 2006). However, it is important 
to note that parents' own descriptions do not necessarily provide an 
accurate picture of such causal relationships. In particular, individuals 
often justify their actions according to what they consider socially 
acceptable (Ahern et al., 2017; Crowne & Marlowe, 1960; Mah et al., 
2017).

1.4. Differences between parental and children's perceptions of safety

Recent research on the reasons for using cars for school journeys has 
identified common responses from family members, including state
ments such as “the distance to school is too long”, “the children are too 
young” or “it is too unsafe” (Fyhri & Hjorthol, 2009). These studies have 
revealed that while families are more fearful of traffic and the perceived 
dangers of crossing the street (Ahlport et al., 2008; Hume et al., 2009; 
Kerr et al., 2006), this fear is less evident in children (Björklid & Gum
messon, 2013).

Instead, children's perceptions of safety are often linked to concerns 
about encountering strangers, although they generally feel comfortable 
about walking alone in their neighbourhoods (Björklid & Gummesson, 
2013). This implies that we should not necessarily assume that the 
perceived safety concerns or risks of families and children are aligned, 
although there may be some degree of mutual influence between them 
(Hermida et al., 2021; Rudner, 2012).

1.5. Built environment, cultural norms, and mobility imaginaries

Studies conducted in high-income countries show that older 
primary-school children are often restricted from walking alone, as 
parents prioritise perceived physical dangers such as traffic, poor 

lighting and unfamiliar routes (Litsmark et al., 2023; Qiu & Zhu, 2021). 
These concerns are closely linked to characteristics of the built envi
ronment, including road design, traffic volumes and pedestrian infra
structure, which shape everyday mobility practices and perceptions of 
risk.

Beyond these material conditions, recent scholarship highlights the 
role of broader socio-cultural norms that frame children's mobility. In 
particular, the decline of children's independent mobility has been 
associated with cultural shifts such as intensive parenting and moto
normativity. Motonormativity refers not simply to individual car use or 
parental preferences, but to a dominant socio-technical condition in 
which automobility is normalised through planning paradigms, in
frastructures, institutional practices and shared mobility imaginaries 
(Walker & te Brömmelstroet, 2025). Within motonormative contexts, 
streets are primarily designed for motorised traffic, while alternative 
modes—especially children's independent walking—are framed as 
inefficient, risky or inappropriate. These dominant imaginaries 
contribute to expectations of constant adult supervision and reinforce 
car-oriented school travel as the normative option (Dickinson & Lar
ouche, 2023).

From this perspective, children's independent mobility emerges as 
the outcome of an interplay between environmental affordances, 
parental perceptions and broader cultural norms around safety and re
sponsibility. While earlier research foregrounded structural barriers 
such as traffic density and road design, more recent studies emphasise 
how parental beliefs, social expectations and risk perceptions mediate 
children's freedom to move within urban space (Aranda-Balboa et al., 
2020; Cadima & Pinho, 2024). This shift underscores the importance of 
examining how dominant mobility imaginaries and safety narratives are 
reproduced at the family level, shaping everyday decisions about chil
dren's school journeys.

1.6. Urban design, policy initiatives, and active school travel

Recent research has considerably expanded our understanding of 
children's active and independent school travel, highlighting the 
multifactorial nature of mobility decisions. International reviews show 
that parental safety concerns, commuting distance, traffic density and 
the quality of pedestrian infrastructure remain among the strongest 
predictors of whether children are allowed to walk independently 
(Aranda-Balboa et al., 2020; Cadima & Pinho, 2024; Wilson et al., 
2028).

Built-environment research has shown that interventions such as 
School Streets, low-traffic zones and improved pedestrian visibility can 
increase parents' willingness to allow unaccompanied walking 
(Srivastava et al., 2025). In Spain, the PACO project (“Pedalea y Anda al 
Cole”) has provided extensive evidence on psychosocial, behavioural 
and environmental factors associated with active commuting (Chillón 
et al., 2021). PACO is highlighted here because it offers a nationally 
grounded framework that informs the interpretation of local mobility 
patterns in the Spanish context, within which the present study is situ
ated, rather than as an isolated or exceptional case.

Hence, it becomes evident that walking is not merely an individual 
choice, but is intricately tied to a complex set of psychological, eco
nomic, social, cultural, environmental, and political factors (Hermida 
et al., 2021). According to Johansson's model, various elements, 
including physical and social environmental factors, individual factors, 
and child characteristics collectively shape the emotional decision- 
making process within families when choosing their child's mode of 
mobility (Johansson, 2006).

1.7. Research gap and aims of the study

Consequently, it is imperative not only to design or adapt environ
ments to be more pedestrian-friendly in order to foster children's in
clusion in everyday urban life, but also to understand how families 
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interpret and negotiate safety and risk when making decisions about 
children's mobility. Existing research has identified a wide range of 
built-environment characteristics that encourage autonomous and 
active child mobility, including schools located closer to home (Babey 
et al., 2009; Larsen et al., 2009; Schlossberg et al., 2006; Timperio et al., 
2006; Yarlagadda & Srinivasan, 2008), higher neighbourhood densities 
(Braza et al., 2004; Kerr et al., 2006; McDonald, 2008), reduced expo
sure to busy roads along school routes (Timperio et al., 2006), 
pedestrian-friendly design features such as improved street-level visi
bility (McMillan, 2007), wider pavements (Fulton et al., 2005), 
increased traffic signalling (Buliung et al., 2017; Lopes et al., 2014), and 
well-connected street networks with dedicated cycling infrastructure 
(López-Centeno et al., 2021).

However, despite this extensive body of research on infrastructural 
and environmental determinants, less attention has been paid to how 
parental narratives of safety are discursively constructed and negotiated 
in specific urban contexts, and how these interpretations mediate chil
dren's opportunities for independent mobility—particularly in munici
palities where school-pathway initiatives are already in place. This gap 
limits our understanding of how infrastructural improvements interact 
with parental interpretations and everyday safety narratives to enable or 
constrain children's independent mobility.

In this context, initiatives aimed at promoting autonomous and 
active school travel increasingly combine urban design interventions 
with educational and awareness-raising actions targeting families, 
seeking to foster safer and more child-friendly public spaces. One such 
initiative is the Eskolabideak [School Pathways] project, developed 
within the Haurren Hiria [Children's City] Network and involving over 
16 municipalities in the Basque Autonomous Community, which aims to 
revitalise communities by promoting healthier, more participatory and 
inclusive learning environments.

Within this framework, the present study aims to explore and char
acterise families' perceptions of safety in relation to children's school 
journeys, examining how these perceptions are articulated in a local 
urban context actively promoting autonomous and active mobility. By 
focusing on parental narratives within the Eskolabideak initiative, this 
research seeks to contribute empirical evidence on the social and 
perceptual dimensions of safety that can either facilitate or constrain 
children's independent mobility in everyday urban environments (Marzi 
& Reimers, 2018; Riazi et al., 2022).

2. Methodology

2.1. Instrument

Data collection involved the administration of a questionnaire, 
which was completed by parents and/or legal guardians. The ques
tionnaire consisted of two parts: 

1) Demographic information. This section gathered data on partici
pants' age, gender, and the name of the school their child attended.

2) School travel habits. This section focused on whether the children 
travelled to school alone or accompanied and whether they did so 
actively or by using a vehicle. Additionally, questions were included 
about the distance between their home and school and whether they 
thought that their village was safe. Finally, an open-ended question 
was included. Specifically, respondents were asked to answer the 
following question “Do you think your village is a safe place for 
children to walk alone? Why?”.

The questionnaire was administered electronically using the Easy 
Survey application and took approximately 30 min to complete. It was 
distributed through the municipality's educational centres. This study 
has obtained the approval of the Ethics Committee of the UPV/EHU 
[Ref.: M10/2020/297].

2.2. Sample

This study involved 97 families residing in Leioa (Bizkaia), a mu
nicipality of 29,794 inhabitants located in the Basque Country (northern 
Spain). Leioa forms part of the metropolitan area of Bilbao and lies 
approximately 3 km from the Cantabrian coast. Its geography is char
acterised by a moderately complex topography, consisting of gentle 
hills, small valleys and discontinuous elevation changes that shape daily 
mobility patterns. The urban structure combines compact residential 
areas with several inter-neighbourhood roads and regional traffic cor
ridors, which generate zones of high traffic density. Although the town 
contains numerous green areas and pedestrian zones, some peripheral 
neighbourhoods present limited lighting and low pedestrian visibility, 
which families frequently identify as safety concerns.Leioa also has a 
strong institutional commitment to promoting active and independent 
mobility, as it is part of the Haurren Hirien Sarea (Children's City 
Network) and implements the Eskolabideak [School Pathways] project in 
all its primary schools. This context makes the municipality a relevant 
case study for understanding how parental perceptions of safety interact 
with environmental characteristics to influence children's independent 
mobility.

As shown in Fig. 1, the five participating primary schools are 
distributed across different neighbourhoods of Leioa, providing a 
diverse urban context for examining families' perceptions of safety along 
school pathways. The map is included to provide spatial context for the 
study area and to support the interpretation of parents' narratives, 
particularly references to neighbourhood discontinuities, traffic expo
sure and perceived safety along school routes. While no spatial analysis 
was conducted, the figure enhances readers' understanding of the urban 
setting in which these perceptions are embedded.

Participants consisted of fathers, mothers and/or legal guardians of 
children aged 6 to 10 years. Of the respondents, 70% were mothers (n =
68), 30% fathers (n = 29) and 1% other relatives (n = 1). Regarding 
children's characteristics, 66% were boys (n = 63) and 34% girls (n =
32). In terms of school year distribution, 9% were in 1st grade (n = 8), 
8% in 2nd grade (n = 8), 3% in 3rd grade (n = 3), 19% in 4th grade (n =
18), 20% in 5th grade (n = 19) and 25% in 6th grade (n = 23). These age 
groups were intentionally included because they represent the devel
opmental stage at which school pathway projects are typically imple
mented and when children begin to develop the skills and autonomy 
required for independent mobility.

This age range (6–12 years) was selected because school pathway 
projects are typically introduced at these ages, which are considered 
appropriate by different authors and local mobility initiatives for 

Fig. 1. Location of the five primary schools in Leioa (Bizkaia, Spain) in relation 
to key urban references.
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beginning to work on independent mobility. Parents were selected as 
participants because the aim of the study was to analyse their percep
tions of safety and how these perceptions influence children's travel 
autonomy.

2.3. Sampling and recruitment procedure

Sampling was conducted using a simple stratification model based on 
gender and age. The online questionnaire (developed using Encuesta 
Fácil) was sent to all five primary schools in Leioa—four public and one 
private—each of which distributed it to families through their institu
tional email systems. All participating schools were actively involved in 
school pathway initiatives within the framework of the Haurren Hirien 
Sarea network. Participation was voluntary and anonymous.

Although the study was conducted within a municipality actively 
involved in school-pathway initiatives, the research was designed and 
carried out independently by the authors. The municipality did not 
commission the study, intervene in the research design, data collection, 
analysis or interpretation of results, nor influence the reporting of 
findings. Municipal participation was limited to facilitating access to 
schools for questionnaire distribution. This independence was main
tained to minimise potential institutional bias and ensure analytical 
autonomy.

2.4. Data analysis

The Reinert method using Iramuteq software was chosen to analyse 
the responses of parents regarding safety. This method was used to avoid 
the reliability and validity issues commonly associated with text ana
lyses (Klein & Likata, 2003; Reinert, 1990). In this study, the responses 
of children and parents were analysed separately to detect potential 
differences in their perception of safety.

The choice of a lexicometric approach using the Reinert method is 
directly aligned with the aims of the study, which seek to explore how 
families collectively construct and articulate perceptions of safety in 
relation to children's school journeys. Rather than measuring predefined 
variables, this method allows for the identification of dominant discur
sive patterns emerging from parents' own narratives, making it partic
ularly suitable for examining shared meanings, concerns and 
interpretations of safety within a specific urban context.

The aim of this software is to quantify text and extract its most 
important structures in order to exploit the essential information con
tained in the textual data. It has been shown (Reinert, 1990) that these 
structures are closely linked to the distribution of words in a text and 
that this distribution is rarely random. The key objectives of this method 
include describing, classifying, assimilating, and automatically synthe
sising textual content.

First, the software created a dictionary, focusing solely on the anal
ysis of “whole words” (nouns, verbs, adjectives, adverbs). “Function 
words” (articles, pronouns, conjunctions) were excluded. Furthermore, 
the original corpus was segmented into Elementary Contextual Units 
(ECUs), each comprising approximately the length of a sentence or two, 
ranging from 30 to 50 words (Kronberger & Wagner, 2000). The soft
ware then proceeded to analyse the presence of these words within the 
ECUs. To facilitate this analysis, the ECUs and their abbreviated forms 
were cross-referenced to form a contingency table, which showed the 
distribution of vocabulary according to ECUs. Subsequently, a square 
distance matrix was generated from this contingency table, where two 
ECUs are regarded to be in close proximity if they share some of the 
analysed words (Idoiaga & Belasko, 2019; Reinert, 1990).

Following the creation of the distance matrix, a “top-down hierar
chical clustering” analysis was conducted. This analysis aimed to cate
gorise ECUs into groups that most effectively differentiate the 
vocabulary. By employing this analytical approach, the software facili
tated the interpretation of the texts by extracting classes of co-occurring 
words that best distinguish them from the other classes. To be 

considered a distinct class, each group must contain at least 5% of the 
ECUs. Through this process, we identified the main “lexical universes” 
(Reinert, 1983, 1990; Klein & Licata, 2003) that were present in the 
corpus.In line with the approach adopted in previous research using the 
Reinert method (Idoiaga Mondragon et al., 2022), the most significant 
items of vocabulary in each class were categorised using two criteria: 1) 
the frequency of the words (specifically only those words with a fre
quency greater than the mean were selected) and 2) the Chi-square test 
of association with the class (χ 2 ≥ 32.85; df = 1). Once these “lexical 
universes” were identified, they were linked to “passive” variables (in
dependent variables). In the present study, the passive variables were 
gender (mothers vs. fathers), age, whether or not their children travelled 
to school independently (boys and girls), whether their children used 
active modes of transportation (e.g., walking, cycling) or not (e.g., car, 
bus), the distance between home and school, and whether or not they 
believed they lived in a safe town (parents).

While the Reinert method provides a systematic, transparent and 
reproducible approach to identifying lexical structures within large 
textual corpora, it is not without limitations. As with other lexicometric 
techniques, the interpretation and labelling of the resulting classes 
inevitably involve a degree of analytical judgement. Although the sta
tistical classification of textual segments is data-driven, the assignment 
of conceptual labels relies on researchers' theoretical sensitivity and 
familiarity with the field.

In order to minimise interpretative bias, class labelling was con
ducted through an iterative and collaborative process involving multiple 
researchers, with disagreements discussed until consensus was reached. 
Nevertheless, the resulting categories should be understood as analytical 
constructions that capture dominant lexical patterns rather than 
exhaustive representations of individual experiences. Accordingly, the 
findings do not aim to generalise at the individual level, but to identify 
shared discursive patterns shaping parental perceptions of safety.

3. Results

Before analyzing the open-ended question, we first examined the 
descriptive socio-demographic data and the responses to the most rele
vant closed-ended items. Table 1 summarizes the distribution of chil
dren's school year, parents' gender, proximity between home and school, 
and the frequency with which children are accompanied on their 
journey to school. These indicators provide a general overview of the 
characteristics of the participating families and contextualize the sub
sequent qualitative analysis.

As shown in Table 1, most participating parents were mothers, and 
most children were in the final years of primary education, an age range 
in which independent mobility initiatives such as school pathways are 
commonly introduced. The predominance of mothers in the sample re
flects gendered patterns of caregiving and school-related re
sponsibilities, which are commonly reported in research on children's 
school mobility. The majority of families perceived their home as 

Table 1 
Socio-demographic data.

Level of education of parent's children

1◦ PE 2◦ PE 3◦ PE 4◦ PE 5◦ PE 6◦ PE

%(n) %(n) %(n) %(n) %(n) %(n)
14%(13) 15%(14) 3%(3) 19%(18) 20%(19) 25%(23)
In your opinion, your house is close to the school or far?
Very far A bit far middle Quite close Very Close
%(n) %(n) %(n) %(n) %(n)
11%(10) 21%(20) 19%(18) 33%(31) 16%(15)
Regarding how often do you go with the company of adult to the school?
Never Sometimes Many Times Always
%(n) %(n) %(n) %(n)
65%(62) 11%(10) 7%(7) 17%(16)

Note: PE = Primary Education.
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relatively close to the school, although perceptions varied across 
households. Importantly, a substantial proportion of children reported 
never being accompanied by an adult, whereas a smaller group reported 
always travelling with adult supervision. These patterns help frame the 
analysis of parental perceptions of safety presented in the next section.

The analysis of the open-ended question produced a corpus of 3420 
words, including 768 unique lexical items. As illustrated in the 
dendrogram in Fig. 2, the hierarchical descending classification yielded 
six distinct classes, each capturing how families conceptualised the 
safety of their town or city.

Four of these classes reflect perceived sources of insecurity that 
parents associate with barriers to children's independent mobility, ac
counting for 62.82% of the total corpus. The remaining two classes 
capture more positive evaluations of the local environment and parents' 
perceptions of conditions that may support children's autonomy.

Although key determinants of autonomous mobility—such as traffic 
volume, vehicle speed and infrastructural characteristics—did not 
emerge as independent lexical classes, they were consistently embedded 
across several clusters. In particular, references to speeding vehicles, 
unsafe crossings, road layout and pedestrian infrastructure were inte
grated within broader narratives of environmental insecurity, especially 
in the classes related to pedestrian safety, road structure and lighting. 
This suggests that parents tend to articulate these determinants as 
interconnected elements of perceived safety rather than as isolated 
technical factors.

Some parents also referred to specific areas of the municipality when 
explaining their safety concerns, mentioning, for example, peripheral 
zones with poorer lighting, neighbourhoods separated by major traffic 
corridors, or areas with limited pedestrian visibility. While the study did 
not conduct a spatial comparative analysis across neighbourhoods, these 
comments indicate that local environmental characteristics may shape 
families' perceptions of safety.

Some parents referred to specific areas of the municipality when 
explaining their safety concerns, mentioning, for example, peripheral 
zones with poorer lighting, neighbourhoods separated by major traffic 
corridors, or areas with limited pedestrian visibility. While the study did 
not conduct a spatial comparative analysis across neighbourhoods, these 
comments suggest that certain environmental characteristics may 

influence families' perceptions of safety.
Among the reasons associated with perceptions of insecurity, the first 

lexical class to emerge through the hierarchical descending classifica
tion was labelled Poor road safety for pedestrians. This class accounted for 
15.38% of the total corpus and was mentioned significantly more often 
by mothers (p < 0.05), as well as by families whose children travel to 
school by car (p < 0.05) or are regularly accompanied by adults (p <
0.05).

Narratives within this class frame the urban environment as insuf
ficiently accessible and potentially dangerous for pedestrians, empha
sising difficulties related to road safety and pedestrian infrastructure. 
These perceptions are closely associated with restrictions on children's 
independent mobility and with a greater reliance on car-based or adult- 
accompanied school travel. Some of the most significant responses from 
this class were: “As a woman, I would never walk alone in the afternoon 
in winter from my neighbourhood to the village because there are areas 
where traffic is not well regulated and there is little visibility when 
crossing the zebra crossing” (mother of a 7-year-old girl; χ2 (1) =
158.43); “The pedestrian crossing is very narrow and there is a risk of 
being run over when crossing the zebra crossing at the bottom of the 
school. There is very poor visibility and a pedestrian crossing not 
regulated by traffic lights, it is difficult to cross certain areas of the 
village between neighbourhoods” (mother of 8-year-old girl; χ2 (1) =
140.62); “Because vehicles go too fast they exceed speed limits, there are 
few signs, zebra crossings are not respected and in winter, lighting is 
poor and ineffective at zebra crossings” (mother of 9-year-old boy; χ2(1) 
= 136.86). The predominance of concerns related to pedestrian infra
structure echoes previous evidence showing that inadequate crossings, 
speeding and limited visibility directly undermine parents' willingness 
to grant independent walking freedom (Fulton et al., 2005; Kerr et al., 
2006). Thus, this class reflects environmental conditions that parents 
interpret as clear obstacles to children's autonomous mobility.

The second lexical class to emerge also reflects reasons why parents 
perceive their town or city as unsafe and was labelled Low police pres
ence. This class accounted for 15.38% of the total corpus and was 
mentioned significantly more often by fathers than by mothers (p <
0.05). Narratives within this class describe the municipality as lacking 
sufficient police presence to monitor both road-related and general 

Fig. 2. Hierarchical Descending Classification Dendrogram of parents' responses, showing the most frequent words and those with the most significant association χ2 
(1), p < 0.001 extracted by the Reinert method.
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safety, particularly in neighbourhood areas outside the town centre. This 
perceived absence of institutional surveillance contributes to reduced 
trust in the environment and reinforces parents' reluctance to allow 
children to walk to school independently, thereby limiting opportunities 
for autonomous mobility. Some of the most significant responses in this 
class were: “We need more police presence throughout the municipality, 
not just in the centre, I have never seen a municipal police officer on foot 
in the neighbourhood. The road from here to school is a bit dangerous 
for such young children” (father of a 9-year-old girl; χ2(1) =117.31); 
“Because this weekend a child was mugged in the area and it's not the 
first time and the police barely pass by where we live. We need more 
police presence and patrols on foot where the police car cannot pass” 
(father of 7-year-old boy; χ2(1) =71.16). This perception contributes to 
reducing trust in the environment and heightens parents' need for su
pervision, reinforcing the decline in independent mobility described in 
multiple studies (Buliung et al., 2017; Malone & Rudner, 2011).

A third thematic pattern, labelled Roads go through the town, captures 
parents' concerns about the presence of major roads or high-traffic 
corridors crossing the municipality. This class accounted for 16.67% 
of the total corpus and was mentioned significantly more often by par
ticipants who lived farther from the school (p < 0.01). Narratives within 
this class emphasise how traffic-intensive roads divide neighbourhoods 
and create physical and perceptual barriers for pedestrians, making 
everyday walking feel unsafe. These spatial discontinuities are perceived 
as particularly incompatible with children's independent school travel, 
as they increase exposure to traffic risks and reduce the feasibility of 
unaccompanied mobility. Some of the most significant responses of this 
class were: “I live in a town divided by a highway and the streets parallel 
to the highway are used by drivers to go at an excessive speed. That is 
why this is a very unsafe town for pedestrians” (parent of a 6-year-old 
boy; χ2 (1) = 79.37); “There is an outpost that divides the town, some 
neighbourhoods are very separated from others, there is a lot of car 
traffic, the metro is far from the town centre” (parent of a 9-year-old boy; 
χ2 (1) =75.10). High-traffic corridors dividing neighbourhoods are a 
known barrier to walking autonomy, as they create discontinuities in the 
environment that families perceive as unsafe (McMillan, 2007; Timperio 
et al., 2006). This class therefore points directly to structural conditions 
that discourage children's independent school travel.

Finally, the fourth class related to perceptions of insecurity was 
labelled Poor lighting and captures parents' concerns regarding insuffi
cient illumination in public spaces. This class accounted for 15.38% of 
the total corpus and was mentioned significantly more often by partic
ipants who perceived their town or city as unsafe (p < 0.05), as well as 
by mothers (p < 0.05). Narratives within this class emphasise how 
inadequate lighting, particularly in peripheral or less frequented areas, 
contributes to feelings of vulnerability and environmental insecurity. 
These physical characteristics of the road environment are perceived as 
limiting the safety of pedestrian routes and, consequently, restricting 
children's opportunities for independent and autonomous mobility. 
Some of the most significant responses in this class were: “Most of the 
areas are well lit and busy but the suburbs are a bit more abandoned and 
it is more dangerous because there is little lighting and few passers-by” 
(mother of 7-year-old boy; χ2 (1) = 119.35); “As there are many green 
areas, there are areas that are poorly lit and not very busy and they are 
not very well monitored” (mother of 11-year-old boy; χ2 (1) = 100.27). 
Poor lighting has been widely documented as a critical deterrent to in
dependent mobility, particularly during winter months or early morning 
hours (Litsmark et al., 2023). The concerns expressed here illustrate how 
environmental insecurity limits the perceived feasibility of unaccom
panied walking.

In contrast to the classes centred on perceived insecurity, one lexical 
cluster captures parents' evaluations of the municipality as a generally 
safe environment. This class, labelled Perceived neighbourhood safety 
(16.67%), was primarily mentioned by participants who described their 
town as safe (p < 0.05) (p < 0.05) and by fathers (p < 0.05). Rather than 
denying the existence of risks, these narratives emphasise familiarity, 

routine use of public space and trust in the local environment, sug
gesting that perceived safety is constructed through everyday experi
ences and social presence. Some of the most significant responses from 
this class were: “I feel that I live in a safe village, which does not mean 
that there are no risks. I think it is safe to walk on the street, there are 
some black spots with low lighting at least near my house that should be 
changed” (parent of 11-year-old boy; χ2 (1) =105.76).

A final class, labelled Perceived safety-enhancing strategies (20.51%), 
brings together parents' references to infrastructural features, initiatives 
and everyday practices that they associate with increased safety and 
greater feasibility of autonomous mobility. These narratives do not 
function as prescriptive proposals, but rather reflect parents' in
terpretations of what makes independent walking feel possible and 
acceptable in their local context. Some of the most significant responses 
in this class were: “The town is safer in areas where there are bike lanes 
or initiatives for children to go on their own, although these do not al
ways reach everyone” (father of 10-year-old girl; χ2 (1) =75.76); 
“Generally speaking, I think I live in a safe town where it is possible to 
live without fear. The school pathways that have been prepared seem to 
me to be a good initiative” (parent of 12-year-old boy; χ2 (1) =73.59). 
These two classes, in turn, illustrate that when families perceive the 
environment as safe or improving, they identify conditions that could 
support children's autonomy. This mirrors evidence showing that in
terventions such as school pathways, pedestrian improvements and 
community-level awareness campaigns can enhance perceptions of 
safety and increase active and independent school travel (Legorburu 
Fernández et al., 2023; López-Centeno et al., 2021; Vasey et al., 2022).

Although each class captures a distinct aspect of parental percep
tions, clear thematic connections emerged across the clusters. The four 
classes associated with safety concerns converge on environmental and 
infrastructural issues that parents identify as barriers to autonomy, 
while the remaining two classes reflect more positive evaluations or 
suggestions for improvement. Together, these patterns offer a coherent 
and multifaceted representation of how families conceptualise safety in 
their municipality.

These perspectives illustrate how certain environmental and social 
conditions can either hinder or support children's ability to walk to 
school without adult supervision, highlighting the central role of inde
pendent mobility in families' evaluations of safety. Taken together, the 
six classes reveal that parental perceptions of safety are strongly inter
twined with children's opportunities for independent mobility. In 
particular, the four classes associated with safety concerns (poor road 
safety, low police presence, roads cutting through the town, and poor 
lighting) highlight structural and environmental risks that parents 
interpret as incompatible with allowing children to walk alone. This 
pattern aligns with previous research showing that traffic volume, 
lighting, road structure and visibility are among the most influential 
factors shaping parental restrictions on autonomy (Marzi & Reimers, 
2018; Qiu & Zhu, 2021; Riazi et al., 2022). In contrast, the two classes 
reflecting positive evaluations of the town and proposed strategies to 
improve safety suggest that when the built environment is perceived as 
supportive, parents are more willing to consider autonomous mobility 
for their children, consistent with findings from studies on Safe Routes to 
School and child-friendly urban design (López-Centeno et al., 2021; 
Vasey et al., 2022).

These findings provide the empirical basis for the reflections devel
oped in the discussion section, where the implications of these six 
classes—particularly the concerns about road safety, lighting, police 
presence, and structural barriers—are examined in relation to parental 
fears, safety socialisation and children's independent mobility.

4. Discussion

The findings of this study show that parental perceptions of safety 
constitute a central mechanism shaping children's opportunities for in
dependent school mobility. Most families in the sample perceived their 
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town or city as lacking sufficient safety (62.82%), a perception primarily 
articulated through concerns related to pedestrian infrastructure, traffic 
intensity, road layout, lighting conditions and police presence. These 
concerns do not emerge as isolated technical factors, but rather as 
interconnected elements within broader narratives of environmental 
insecurity that parents associate with barriers to children's autonomy.

This pattern is consistent with a substantial body of research indi
cating that parents tend to prioritise physical and environmental 
risks—such as traffic volume, street lighting, road crossings and pedes
trian visibility—when deciding whether to allow children to travel 
independently (Marzi et al., 2018; Qiu & Zhu, 2021; Riazi et al., 2022). 
In this sense, our results reinforce evidence documenting the long-term 
decline in children's independent mobility across many countries, driven 
by heightened parental risk perceptions, car-oriented urban environ
ments and broader cultural shifts around childhood vulnerability 
(Ferreira et al., 2024; Marzi & Reimers, 2018; Riazi et al., 2022).

Importantly, parental safety perceptions appear not as discrete as
sessments of individual risks but as cumulative and relational in
terpretations of the environment. Traffic conditions, road structure, 
lighting and surveillance are integrated into broader narratives of 
insecurity that shape whether children's autonomy is perceived as 
acceptable or excessively risky. This helps explain why traffic-related 
determinants, although clearly present in the data, are not articulated 
as independent concerns but embedded within interconnected safety 
narratives.

In contrast, children's own perceptions of safety tend to be more 
strongly associated with fears of encountering strangers or specific sit
uations, such as crossing the street, although these fears are often less 
pronounced among children themselves (Ahlport et al., 2008; Hume 
et al., 2009; Kerr et al., 2006; Bjorklid & Gjorthol, 2009). Nevertheless, 
previous research consistently shows that parental con
cerns—particularly regarding traffic and so-called “stranger danger”
—remain decisive in explaining why adults accompany children to 
school (Blakely, 1994; Fotel & Thomsen, 2004; Hillman et al., 1990; 
Jackson & Scott, 1999; Joshi & Maclean, 1995; Lee & Rowe, 1994; 
Valentine, 1997; Weir et al., 2006). As a result, parental and children's 
perceptions of safety cannot be assumed to be fully aligned, although 
reciprocal influence between both perspectives is likely (Hermida et al., 
2021; Rudner, 2012).

These findings underscore the importance of examining the social 
origins of fear and risk perception. Questions such as whether fears of 
strangers are also present among adults—albeit less openly expressed 
due to norms of social desirability (Crowne & Marlowe, 1960)—high
light the need to reflect on the safety values transmitted to children 
through everyday mobility practices. In this sense, it becomes crucial to 
consider whether current arrangements foster road safety awareness or, 
conversely, reinforce fears that may constrain autonomy during child
hood and beyond (Napier et al., 2011; O'Connor & Brown, 2013).

The composition of the sample, predominantly consisting of mothers, 
provides an additional interpretative lens for these results. This pattern 
is well documented in the literature on school mobility and caregiving, 
where mothers are more frequently involved in everyday decisions 
regarding children's school journeys and often act as primary gate
keepers of independent mobility (McMillan, 2007; Riazi et al., 2022; 
Valentine et al., 2004). Rather than representing a methodological 
limitation, this predominance reflects the gendered organization of care 
that shapes how safety concerns are articulated and negotiated within 
families. In this context, the prominence of themes related to pedestrian 
infrastructure, lighting and supervision may be partly linked to these 
gendered caregiving roles, while also pointing to the need for future 
research to explore differences in parental safety narratives.

At the same time, the results indicate that parental perceptions of 
safety are neither uniformly negative nor static. A proportion of par
ticipants perceive their town or village as safe (16.7%), highlighting the 
relative and contextual nature of fear. Within similar environments, 
evaluations of safety can vary markedly, shaped by personal 

experiences, familiarity with the area and broader motivational factors. 
Moreover, when parents identify safety-enhancing strategies—such as 
school pathway initiatives or programmes promoting autonomous and 
active mobility—they tend to interpret these interventions as facilitators 
of children's autonomy. This finding aligns with previous research 
showing that infrastructural changes, particularly when combined with 
educational and community-based initiatives, can increase walking and 
cycling, reduce pedestrian injury rates and support children's indepen
dent mobility (Legorburu Fernández et al., 2023; Lu et al., 2024; Soffian 
et al., 2022; Vasey et al., 2022).

By situating these findings within the broader literature, the study 
confirms that parental interpretations of safety remain central to un
derstanding children's mobility patterns, often outweighing children's 
own perceptions in decisions about autonomy (Aranda-Balboa et al., 
2020; Cadima & Pinho, 2024). Our results also resonate with built- 
environment research demonstrating that traffic-calming measures, 
improved pedestrian infrastructure and urban reconfiguration can 
significantly enhance parents' sense of safety (Ikeda et al., 2018; Sri
vastava et al., 2025). In addition, the value parents attribute to school 
pathway initiatives mirrors findings from the PACO project, which 
showed that infrastructural interventions combined with community 
and school engagement can foster more active and autonomous school 
travel (Chillón et al., 2021).

The identification of six distinct thematic patterns offers concrete 
guidance for the design of interventions aimed at promoting children's 
independent mobility. The four classes associated with perceived inse
curity—poor pedestrian safety, low police presence, roads cutting 
through the town and inadequate lighting—point to specific environ
mental conditions that parents interpret as incompatible with autono
mous school travel. These findings suggest that effective mobility 
policies should prioritise improvements in pedestrian infrastructure, 
traffic calming in areas where roads divide neighbourhoods, enhanced 
lighting in peripheral and less frequented routes, and visible forms of 
institutional or community surveillance that increase trust in public 
space. At the same time, the two classes reflecting perceived neigh
bourhood safety and safety-enhancing strategies highlight the impor
tance of initiatives that reinforce familiarity, continuity of use and 
collective presence in the streets. School pathway programmes, when 
combined with educational actions and community engagement, appear 
particularly well suited to addressing both material conditions and 
parental perceptions of safety. Rather than focusing solely on infra
structural change, interventions should therefore adopt an integrated 
approach that acknowledges safety as a relational and socially con
structed phenomenon, shaped by everyday experiences, local knowl
edge and shared mobility cultures.

Several limitations should be considered when interpreting the 
findings of this study. First, the research was conducted in a single 
municipality with a relatively small sample size, which limits the gen
eralisability of the results beyond similar urban contexts. While the aim 
was not statistical representativeness but an in-depth exploration of 
parental narratives of safety, future studies could extend this analysis to 
multiple municipalities to examine how local mobility cultures and 
infrastructural configurations shape safety perceptions in different set
tings. Second, although the lexicometric approach provides a systematic 
and transparent method for identifying dominant discursive patterns, 
the interpretation and labelling of classes inevitably involve analytical 
judgement. Triangulating these findings with complementary qualita
tive methods, spatial analyses or objective indicators of the built envi
ronment—such as traffic volume, lighting levels or accident 
data—would strengthen future research. Finally, further studies could 
explore how parental safety narratives evolve over time in response to 
school pathway interventions, as well as potential differences between 
mothers' and fathers' interpretations of risk and autonomy. Such longi
tudinal and comparative approaches would contribute to a more 
comprehensive understanding of how perceptions of safety are negoti
ated and transformed within families and communities.
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Overall, this study contributes to the existing literature by providing 
empirical evidence on how parents interpret safety within an urban 
context actively promoting school pathway initiatives. Through a lex
icometric approach, the identification of six distinct thematic patterns 
adds analytical nuance to current debates on children's independent 
mobility, illustrating how infrastructural, environmental and social 
factors intersect in shaping parental decisions. These findings reinforce 
the importance of participatory and reflective approaches to urban and 
school-pathway design that not only address physical barriers but also 
engage with parental perceptions and local mobility cultures. 
Strengthening both the physical environment and parents' sense of 
safety is therefore fundamental for promoting children's independent 
mobility and advancing more child-friendly, autonomous and sustain
able urban contexts.
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