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Abstract

:

Internationally, there is increased emphasis on the need to reduce dependency on cars and to encourage more sustainable forms of travel, including active travel. To encourage increased levels of cycling, the focus has generally been on improving cycling infrastructure and on making cycling safer. While cycling rates have increased in many countries, including Ireland, women are often less likely to cycle than men. While there are some notable exceptions to this (for example, in the Netherlands) this phenomenon of lower cycling rates amongst women is common and research shows that the differences between male and female cycling rates can be seen from an early age. This paper explores the reasons why women are less likely to cycle than men, by examining the modal choices of school-going students, and the attitudes of their parents/guardians to their modal choices. The survey was conducted in the city of Limerick in the midwestern region of Ireland. The results show multi-factorial barriers to cycling to school for girls compared to boys. Uniforms, traffic concerns, physical efforts of cycling, effects on personal appearance, and peer-influences were factors affecting girls more than boys. Male parents/guardians did not significantly differentiate by the gender of their children in relation to factors associated with cycling to school, unlike female parents/guardians who were found to be significantly less supportive of their daughters than their sons. Additionally, parents/guardians were generally more likely to afford their male children greater independence in their school travel choices. While there are many considerations that would affect students’ perceptions towards cycling, an adjustment to the school uniform policy would, at least, remove the most significant barrier for girls. Further research must be carried out to determine how to shift the perceptions of the efforts associated with cycling, especially among girls, and how to encourage female parents/guardians to better support their daughters to cycle to school.
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1. Introduction


In Ireland, as in many other countries, there has been significant emphasis in the past decade to reduce car travel and to increase travel by more sustainable modes of transportation, in particular active modes [1]. This is driven by the recognition that private car travel is an unsustainable form of transport. As travelling by bicycle is an accessible and energy efficient form of travel, there is scope to encourage the uptake of cycling across the population to reduce greenhouse gases emissions [2]. The health benefits associated with cycling to school have also been well-documented with studies showing higher cardio-respiratory fitness among children and adolescents who cycle to school compared with those who do not cycle [3,4]. A full understanding of the reasons behind the current low rates of cycling, especially in half of the population, females, is required to meaningfully inform policy to encourage the mass uptake of cycling.



Low rates of cycling and significant gender differences exist across many countries. In England, males made 24 cycling trips per year on average across all ages, while females made only eight cycling trips, according to 2019 figures. The same survey showed that males travelled on average 3.7 times farther than females by bicycle (138 km v 37 km in 2019) [5]. The gender inequality is constant in the English-speaking countries of Canada, USA, UK, Ireland, Australia and New Zealand where the percentage of cyclists that are female, for all trips, ranges only from 20% to 30% [6].



While this trend of lower cycling rates amongst women is common internationally, there are exceptions. This tends to be in countries where the overall cycling commuter rates are higher and where cycling is seen as a more conventional mode for commuting. In Finland, Germany, and Sweden, almost half of cyclists are female. In Denmark and in the Netherlands, 18% and 26% of all trips are by bicycle, respectively. Furthermore, approximately 55% of all cyclists are female [6].



In many countries, the differences in cycling rates between men and women are apparent from an early age. In England, up to the age of 16, boys make three times as many bicycle trips per year as girls [5]. The Central Statistics Office (CSO) in Ireland reports that only 2% of boys cycle and only 1% of girls cycle to primary school but that at secondary school level, the rate for boys doubles to 4% while the rate for girls halves to 0.5% [7]. This suggests that the transition from primary school to secondary school has a significant effect on cycling to school rates, in particular by gender.



The reasons for the lower cycling rate among schoolgirls compared with schoolboys may be associated with safety perceptions as well as peer and parental influences. However, most of the research on gendered cycling differences relates to adults and not children. Presented here are the main findings from research available on cycling barriers by gender for adults followed by, where available, those for adolescents.



There are several factors which may explain the reasons for lower cycling rates amongst women. Existing research seems to indicate that, in many countries, women are more likely than men to see cycling as a risky behaviour, with greater concerns in relation to both safety in traffic and personal safety. However, in countries with high levels of cycling amongst women, the public perception for both men and women is that cycling is safe [8]. Several studies have demonstrated that females express greater concerns than males regarding the risks associated with cycling. Aldred and Elliott [9] conducted an extensive study of attitudes to cycling amongst males and females, and amongst different age groups, examining research from a number of different countries. Their findings indicated that female cyclists are more likely than male cyclists to want to be segregated from other traffic. It is also suggested in their work that further research should be carried out on children’s own views of the barriers to cycling. Dill and Gliebe [10] made similar findings related to female preferences for segregation in the USA.



Women are also more likely than men to have concerns about their personal safety when cycling [11,12]. The public nature of cycling can also lead to the harassment from motorists. This appears to be most prevalent in low-cycling countries where cycling is a marginalised activity. A study of 1414 cyclists in Australia showed that cyclists self-reported on different types of harassment that they experienced from motorists, affecting females more than males. While males were subjected to significantly more of some types of harassment than females, including “throwing objects” and “obscene gestures”, arguably the most unpleasant, “sexual harassment” was reported, proportionally, 25 times more often by females than males [13].



Research also suggests that women rate their cycling ability negatively compared to men, feel that they do not have the appropriate skills required to cycle and are more likely to see lack of infrastructure as a barrier to cycling [9,14,15].



Distance is a barrier to cycling for both genders, but more so for women. Carroll and Brazil [16] found that there was a significantly greater reduction in the female cycling mode share with distance from the city centre.



Research also suggests that there is a conflict between the requirements to look presentable and cycling, especially among women. This has been found in studies in the US [17] and the UK [18]. The latter describes an obligation particularly felt amongst women, especially at work, to “appear attractive and smart” and that this was not conducive to cycling in bad weather conditions. Corroborating research carried out by the Transport Research Laboratory in the UK affirms that women were less likely to commute by bicycle because of their personal appearance concerns. The safety requirement of having to wear a helmet was a particular deterrent [19].



The factors described thus far (safety, personal safety, social pressure) affect both adult and young cyclists. However, this paper will focus on school children to explore if some of these differences in perceptions of cycling start to emerge at a young age. In previous research by the authors [20], it was found that there were no significant differences between boys and girls across a number of predefined barriers to active commuting to school, except proportionally the “weather” and “bags” seemed to affect girls significantly more than boys. That research comprising 4122 students related to barriers to both walking and cycling to school whereas this study relates to cycling only. Although children’s perceptions of cycling to school may match their perceptions of active travel to school, this research explicitly addresses cycling.



Similar to the findings of cycling preferences among adults, a study of adolescents in Belgium found strong preferences for separation from traffic, especially with a raised kerb or a barrier rather than road markings; shorter distances and cycling with friends. This was a comprehensive study comprising 882 participants across twelve schools; however, the results by gender were not presented [21].



A further analysis on cycling to school distance limits revealed literature, also from Flanders, which indicated that eight kilometres is a feasible cycling to school distance. This was, however, among older teenagers, 17- and 18-year-olds, whereas younger adolescents may have different thresholds [22].



The influence of parents/guardians on cycling and modal choice will also be explored. Research related to teenage New Zealanders indicates that parents perceive cycling to be less supported by themselves, by students and even by the schools when compared with walking. Parents were more concerned with their children’s safety in relation to cycling compared with walking; although, safety concerns for both walking and cycling increased with distance from school [23].



Pang and Rundle-Thiele [24] found that, among Australian parents/guardians, social norms have a significant effect on walking and cycling to school behaviours. This suggests that parents/guardians are influenced by what their friends, neighbours and family members think about allowing children to actively commute to school.



The independence that parents/guardians offer their children with respect to their mobility is seen as a significant factor in students’ travel mode to school. There is strong evidence that children and young people would prefer more independence and would walk and cycle more if they had the choice but are limited by their and their parents’/guardians’ personal safety fears [25]. There is much consensus in research from around the world that indicates that boys are afforded more independence than girls [26]. This is considered to be one of the factors for differing cycling to school rates among boys and girls. Solana [27] conducted research on Spanish families regarding active commuting to school for 9 to 12-year-olds. They found that mothers and fathers had similar views regarding the barriers to active commuting, with both mothers and fathers seeing distance as the most significant barrier. However, they found that the perceptions of mothers differed in several respects to those of fathers. Mothers were more likely to be involved in organising extra-curricular activities for their children and this led to more positive attitudes to active commuting to schools, as this allowed greater flexibility. On the other hand, mothers were more likely to see walking as being something children would find boring, and that this was a barrier to active commuting. Mothers also perceived, more than fathers, that the lack of policemen at junctions was a barrier to active commuting to school. Research in this area is limited and there are gaps in our knowledge regarding the influence of parents on their children’s commuting choices.



With an overarching aim of informing policy on sustainable commuting, particularly travel by bicycle to school, this paper seeks to add to the research on cycling and the differences in the perceptions of a range of factors associated with cycling to school amongst boys and girls in secondary school. The objectives of the paper are:



	
To identify differences in the rates of cycling amongst boys and girls, at primary and secondary school, by weather conditions.



	
To examine if boys and girls perceived barriers to cycling differently.



	
To identify the role of parents in the commuting choices of children and



	
To examine if male and female parents/guardians have different perceptions of barriers to cycling for boys and girls.







2. Methodology


2.1. Survey Design


This study included two surveys: one of secondary school students, aged between 12 and 18, and one of their parents/guardians in Limerick City and suburbs which is in the midwestern region of Ireland. The area comprises urban and suburban development, includes primary schools, post-primary schools and third level institutions and has a population of 94,192 [28]. The student survey was designed to meet the objectives above. Based on the widening of the gender gap in cycling to school rates between primary and secondary school, a series of questions were developed for both stages. Travel mode questions for both to and from school during both good and bad weather conditions were asked. Previous research by the authors revealed, in a small proportion of instances, a difference in travel modes for travel to and from school [20] and much research has indicated that weather affects cycling commuting rates with a greater effect on the less experienced cyclists [29]. As the research relates to cycling to school, the participants included only students who could reasonably be expected to cycle to school. Therefore, a screening question was included whereby participants that lived greater than 8km from school skipped part of the survey. This was based on criterion distances research carried out in Belgium which indicated a sharp fall in cycling commuting rates beyond eight kilometres among older adolescents [22].



A series of statements was developed where students were asked their level of agreements with factors related to cycling to school. An exhaustive list of statements was initially developed based on previous assumptions as well the previous research by the authors and by others. This list was reduced following a review of the study objectives and following a pilot test. The student survey contained, among other things, a series of thirty-six questions relating to cycling to school. These questions were in the form of a series of statements to which participants were asked to indicate their level of agreement from Strongly Agree = 1 to Strongly Disagree = 5. An analysis of the means indicates the average level of agreement with statements. The risk of introducing errors, as participants were asked to recollect behaviour, was considered. However, in this case, it was justified as participants only had to recall to when they were in their final year of primary school when they would typically have been twelve years old. This was important, as it is clear from CSO data that the significant change in cycling rates between males and females starts to emerge as children move from primary school (attended between the ages of 4 and 12 in Ireland) and secondary school (attended by children between the ages of 13 and 18 in Ireland). See summary of survey structure in Figure 1. The parent/guardian survey was designed to examine relationships between their travel patterns and attitudes towards cycling and those of their children. A list of Likert Scale questions was also developed which related closely to that of the students.




2.2. Sampling Methodology


Of the fifteen secondary schools in study area that were contacted, seven mixed-gendered schools engaged with the study. In most cases, a small number of teachers in each of the schools coordinated the surveys locally. This involved getting the parents’/guardians’ consent and organising a computer laboratory and a timeslot during which the online surveys could be completed. Unique codes were created for each participant to anonymise responses and to match student and parent/guardian responses from the same households. The surveys were conducted between January 2019 and February 2020.



Parents and guardians were asked to offer their consent to allow their children participate in the study and to participate in the parents’/guardians’ survey by providing their email addresses. Parents/guardians were emailed links to the online surveys and unique codes.




2.3. Final Sample


Table 1 shows the details of the final sample of students and parents/guardians in the study. There were 497 responses from students relating to the primary school questions and 354 for the secondary school questions. The distance-related screening question for students reduced the number of responses for both parts of the student survey. The mean age of the student participants who completed the surveys was 14.9 and 15.0 years for the primary and secondary school parts of the survey, respectively.



Table 1 provides details of the sample: there were 429 female and 250 male parents/guardians, which is a ratio of 1.7:1, that offered email addresses. This included 210 pairs whereby two parents/guardians provided email addresses for their child. A total of 251 parents/guardians, (M = 47.4 years, SD = 5.9 years) ranging in age from 32 to 65 years, completed the survey, including 15 pairs of responses where two parents/guardians responded to the survey with respect to their child. Females outnumbered male parents/guardians by almost a 2:1; however, this is explained by the similar gender split of those who consented to complete the survey by providing their email addresses.





3. Results


3.1. Cycling to/from School Rates by Gender and by Weather


The cycling to school rates are presented by weather conditions, good and bad, by journey direction, to and from school, by gender, male and female, and by school type, primary or secondary school, in Table 2. The figures shown are the numbers and percentages within totals. At primary school level, boys are 2.7 times more likely than girls (7.3% vs. 2.7%) to cycle to and from school in all weather conditions. This is the case when to and from school and when good and bad weather conditions are averaged. The corresponding rates from the 2016 census, for Limerick City and Suburbs, indicated that boys are twice as likely to cycle than girls (1.13% vs. 0.57%). The analysis for travel to and from secondary school travel, reveals that boys are approximately 18 times more likely than girls (7.1% vs. 0.4%) to cycle; while the CSO’s figures from secondary school indicate that boys are 24.3 times more likely to cycle than girls (4.69% vs. 0.19%) [7]. The ratios of boy to girls cycling reflects the CSO’s data; however, the cycling rates among the sample are higher than the CSO’s data. This is likely due to the fact that the survey omitted 15.8% and 28.8% of those who lived greater than 8km from primary and secondary school respectively.



For the eight comparisons–cycling to and from school, in good and bad weather conditions, for both genders and for both primary school and secondary school–the results of column proportion tests confirmed that there were statistically significant differences in all eight comparisons. It is concluded that there are significant differences in cycling to and from school rates between boys and girls for both primary school and secondary school.



While the proportions of boys cycling to and from primary and secondary schools were low, averaging at approximately 7.2%, the proportion of girls cycling to/from primary school was statistically significantly lower and further lower for girls at secondary school level. The responses indicated that no girls cycle to secondary school while only one and two girls cycle home from school in good and bad weather conditions respectively. This limits the statistical analysis that can be conducted on girls who cycle to school.




3.2. Barriers to Cycling to School with Significant Gender Differences


Students were asked to indicate their level of agreement with statements relating to cycling to school. The results of the Mann-Whitney U tests, with Benjamini-Hochberg adjustments, for secondary school-related questions, show that there were statistically significant differences (p < 0.05) in perceptions between male and female students in several factors, see Table 3.



The factor with the largest difference between means was “my uniform does not lend itself to riding a bicycle”, where the mean for female students was 1.88 and that for male students was 2.95. It should be noted that it is obligatory for girls in secondary to wear long skirts at least to “midcalf” in all of the schools that engaged with the study [30,31], and this is common in most schools in Ireland.



Many of the factors that were significantly different for boys and girls at secondary school level relate to an aversion to the physical exertion of cycling rather than any environmental barriers. This includes perceptions that the number of bags or weight of bags is a barrier to cycling or being “too tired”, “too lazy”, “not physically fit enough to cycle” or that cycling “involves too much planning ahead”. These results also show girls’ resistance to the effort that is associated with cycling to school. Girls’ perceptions of their skills for cycling to school were significantly different from that of boys. This is evidenced by a comparison of the mean responses by gender of the “handing a bike” and an inability to “fix minor mechanical issues” statements.



Aligned with research among adults, female students seemed to be more concerned about their physical appearance than males with a significant difference in means related to the level of agreement with the statement, “cycling would ruin my hair especially if I wore a helmet”. There were also significant differences in the perceptions among boys and girls of the barriers to cycling to school associated with traffic volumes and speeds with girls more than boys seemingly affected by traffic conditions.



There was a significant difference between males and females regarding the peer-perception of cycling to school with proportionally more girls than boys indicating that “cycling to school being uncool”.



An obvious barrier to cycling to school is having access to a bicycle. A significantly higher rate of boys than girls indicated owning or having access to a bicycle. Literature on bicycle ownership rates by gender was not found and therefore, comparisons between these results and previous research could not be made.




3.3. Age-Effect of Perceptions towards Cycling to School


Following the analyses comparing the responses to various statements about cycling to/from school by gender, the age-effect was examined, i.e., does the gender difference in attitudes and perceptions related to cycling to school vary with age. As the dependent variable was ordinal–varying from Strongly Agree to Strongly Disagree–ordinal regression was carried out. This was important to examine, as the study seeks to identify if the differences between male and female perceptions of cycling becomes more marked as students move from pre-adolescence to adolescence.



Table 4 shows the ordinal regression results comprising the Wald’s chi-squared statistic and associated p-values for the independent variable age. The 95% confidence intervals of odds ratios are also shown. The results of the ordinal regression analyses indicate that age is not statistically significant for each of the 36 statements related to cycling to school.




3.4. Parents’/Guardians’ Effect on Cycling to School by Student Gender


There were 168 cases where parents’/guardians’ responses matched with those of their respective children. Mean scores and standard deviations showing parents’/guardians’ level of agreement, by student gender, with statements on their children cycling to school are shown in Table 5. The results indicate that parents’/guardians’ barriers to cycling consent for both their male and female children relate to safety issues, particularly traffic volumes, traffic speeds and driver behaviour. This aligns with previous research on parents’ barriers to active travel to school [27]. Parents/guardians also cited heavy/numerous bags as a factor affecting their children’s ability to cycling to school.



Analysing the results by student gender reveals some interesting findings. Table 5 also shows the Mann-Whitney U test results, with p-values of less than 0.05 shown in bold, which reveal significant differences, by student gender, in following factors:




	
On average, parents/guardians indicated a neutral response to “he/she would get too hot and sweaty if he/she cycled” for their girls but indicated disagreement for their boys. (Mean scores: Girls: 3.06; Boys: 3.61).



	
Parents/guardians thought that their girls’ uniforms do not lend themselves to riding a bicycle, however, this was not the case for their boys (Mean scores: Girls: 1.98; Boys: 3.36).



	
Parents/guardians disagreed with the statement, cycling would ruin his/her hair especially if he/she wore a helmet for both their boys and their girls; however, for they disagreed more for their boys than their girls (Mean scores: Girls: 3.46; Boys: 4.11).



	
Parents/guardians responded neutrally to the statement, “it is uncool to cycle to school” for the girls but disagreed for their boys (Mean scores: Girls: 3.37; Boys: 4.06).








This analysis would indicate that, in general, parents/guardians are more likely to consider their female children as having particular barriers to cycling, ranging from the effect of cycling on their physical appearance to the suitability of their uniforms as well as the social context of cycling among peers. However, for both boys and girls, cycling was not seen as convenient because of pre- and post-school activities. Interestingly, parents/guardians, on average, did not indicate a difference in their personal safety concerns between their male and female children. There was general disagreement among parents/guardians with the statement, “I am concerned of him/her being attacked by bullies or strangers on his/her way to/from school”.




3.5. Parents’/Guardians’ Responses by Student Gender and by Parents’/Guardians’ Gender


Mann-Whitney U tests results show that there were no significantly different factors associated with cycling to school between boys and girls when the male parents’/guardians’ responses are isolated. The Benjamini-Hochberg corrections adjusted the p-values for significance of all factors including that associated with “school uniforms” which was significant prior to the correction (p = 0.004). The corresponding results for female parents’/guardians’ responses indicate significant differences between boys and girls cycling to school. Uniforms were considered by female parents/guardians as a factor affecting their girls more than their boys. Additionally, the negative effect of cycling on their hair was more applicable to their daughters than their sons. Finally, female parent/guardians indicated that girls’ abilities were less than those of boys for fixing minor mechanical issues. This is important as it appears that the same-sex parent (female) has a more negative perception of their daughters’ ability to cycle. It may be that the same sex parent has a greater impact upon the modal choices of a child. The results of analyses by student gender and by female parent/guardian gender are shown in Table 6.




3.6. Travel to School Independence


Student participants were asked who chose their means of travel to school when they were in sixth class of primary school and who chooses their current means of travel to school. Students were given two options: “me” or “my parent (s)/guardian (s)”.



As expected, the majority (74.4%) of students indicated that their parent (s)/guardian (s) chose their means of travel to sixth class of primary school and while more females than males indicated this, the difference was not statistically significant. Table 7.



A chi-square test of independence was performed to examine the relationship between gender and the “who chose means of travel to/from primary school”. The relationship between these variables was not significant, X2 (1, N = 477) = 1.916, p = 0.166.



At secondary school level, the proportion of respondents that specified that their parents choose their means of travel to school reduces significantly to 52.2%. When represented by gender, the results show that 57.7% and 46.3% of female and male students respectively indicate that their parents choose their means of travel to school. A chi-square test of independence confirmed that unlike for primary school, there is a relationship gender and the “who chooses means of travel to/from secondary school”, X2 (1, N = 339) = 4.389, p = 0.036.



A binary logistic regression was carried out to predict “who chooses means of travel” to secondary school. Using the 12- to 16-year-old cohort of the sample, the result of the analysis revealed that age (p = 0.995) was not significant, but gender (p = 0.043) was significant. The odds ratio for gender is 1.603 indicating that, controlling for age, males are 1.603 times more likely to choose their means of travel school than females. This suggests that female students have less control over their independence and aligns with the findings from 3.5 above which indicates that parents/guardians, especially females, have stronger perceptions of the barriers to cycling to school for their daughters compared to their sons.





4. Discussion


The main objectives of the paper were:




	(a)

	
To identify differences in the rates of cycling amongst boys and girls, at primary and secondary school.




	(b)

	
To examine if secondary school boys and girls perceived barriers to cycling differently.




	(c)

	
To identify the role of parents in the commuting choices of children




	(d)

	
To examine if male and female parents/guardians have different perceptions of barriers to cycling for boys and girls.









The research confirmed that girls cycle to school less than boys and that the difference in the rates of cycling increases significantly as children move from primary to secondary school. Bad weather conditions affected cycling rates for both boys and girls at both school levels. This finding aligns with some research on active travel to school in Canada [32] but contradicted other findings albeit from the Netherlands [33] where active travel rates to school are significantly higher. Cycling rates may be more affected by bad weather conditions than walking and as this analysis considers cycling behaviours only, it is unsurprising that bad weather had a significant negative affect on cycling.



At secondary school level, predictably, girls’ uniforms–long skirts–were a substantial barrier to cycling when compared with the corresponding–trousers–for boys. It seems understandable that the awkwardness of cycling with long skirts for girls is added to the requirement to carry heavy and/or numerous bags which also significantly affects girls more than boys. Additionally, the bike-handling question would have been answered with due consideration to uniforms, carrying bags, and mixing with traffic, each of which affecting girls more than boys. It comes, therefore, with little surprise that “handling a bicycle” was a factor affecting girls significantly more than boys. Most international research [14,15,34,35] in the area focusses on females’ stronger preferences for separation from traffic. This research, however, suggests there are a number of factors that are barriers to cycling more for girls than for boys beginning, perhaps with uniforms, that form a vicious circle pushing teenage girls away from cycling to school.



Girls also indicated, in stronger terms than boys, not being physically fit enough, that they would get too hot and sweaty, that they often feel too tired to cycle and that they were too lazy to cycle. This suggests overall lower physically fitness levels among girls which aligns with research that indicates that Irish schoolgirls complete less physical activity than boys at both primary and post-primary school levels [36]. The extra effort required to cycle to school compared with traveling by car would seem to be more of a deterrent to cycling for girls. Addressing this may require significant cultural and attitudinal changes among teenage girls.



Personal safety concerns (perceived risk of attack) did not seem to be a major barrier to cycling for girls and significantly less so for boys. This, interestingly, contradicts findings by the authors in a previous study, also among secondary school children [20], but supports the themes from other research [13].



Girls seem to be more interested in their physical appearance than boys or at least girls indicate more strongly than boys that cycling would affect their hair, especially with a helmet. While corresponding international research among adolescents was not found, this finding aligns with research among adults [19].



While the rate of cycling increases among boys but decreases among girls from primary to secondary school, a regression analysis using age as an independent variable indicated that age was not a significant predictor in each factor related to cycling to secondary school. This would indicate that there is a considerable change in perceptions among girls towards cycling as the move from sixth class of primary school to first year of secondary school but not, significantly at least, thereafter.



Parents/guardians generally found that traffic volumes and speeds and lack of cycling infrastructure were barriers to cycling to school for their children. This general safety concern barrier aligns with other research [23]. Parents’/guardians’ perceptions of personal factors would indicate that school bags and the inability “to fix minor mechanical issues” were not conducive to cycling. However, this was not the case for some other personal factors where parents/guardians generally perceived their children’s physical fitness, their ability to handle a bicycle, their tiredness/laziness and their grooming routines as factors that should not affect their cycling to school.



In general, parents/guardians showed that their attitudes also affect travel to school and that they have different attitudes towards the modal choices of their sons and daughters. However, this broad view may be misleading. Upon further analysis, it was found that, for all factors related to cycling to school, male parents’/guardians’ perceptions are not significantly differentiated by the gender of their child. Although, female parents/guardians indicated clear distinctions between their girls and boys across several factors. This is the most significant finding of the research and has policy development implications. Factors related to fixing minor mechanical issues, uniforms and ruining hair, would seem more likely to be barriers to cycling for girls rather than for boys according to female parents/guardians. The suggestion is that to increase the rates of cycling among female students, female parents’/guardians’ support is necessary. Perhaps, there is significant scope to affect a positive change in cycling to school rates by addressing specifically the concerns of female parents/guardians.



Little research has been done in the area; however, the finding of no significant difference in traffic-related perceptions between male and female parents/guardians aligns with other research [27]. This Spanish study examined parents’ perceived barriers to active commuting to school, albeit among 9 to 12-years-olds in Spain compared with 12 to 18-years-olds in Ireland. It found no significant differences between mothers’ and fathers’ perceptions of traffic-related dangers in relation to active commuting to school for their children. However, the same study found the children’s extra-curricular activities were positively correlated with active commuting to school by mother but not by fathers. Perhaps, there are significant differences, between Irish female parents/guardians and their international counterparts, in the care of their respective boys and girls.



There is an alignment between some aspects of the students’ responses and those of their parents/guardians. Secondary school girls indicated in stronger terms than boys that their parents/guardians think that it is unsafe to cycle. This suggests that boys and girls are aware of the level of parental/guardian support for cycling with girls indicating receiving significant less perceived support than boys. The analysis of the parents/guardians’ responses suggests that this is true.



On the related issue of travel to school independence, the results aligned with other research that indicated that boys experience more independent mobility than [26,37]. Specifically, the results indicated that boys were offered more independence than girls for travel to primary school and offered even more independence than girls at secondary school level. It could be inferred that this is also a result of seemingly a higher level of protectiveness of female parents/guardians of their girls.




5. Conclusions


This study examined the factors associated with cycling to school using survey responses from a sample of students and their parents/guardians across Limerick City and suburbs. There were many barriers to cycling to school that significantly affected girls more than boys. Some of these were as expected relating to uniforms, dangerous traffic and not being confident handling a bicycle; however, other barriers, which related to the physical effort associated with cycling to school, should be further investigated.



The finding, that indicated that girls are more peer-influenced in relation to cycling to school than boys, needs further exploration. Perhaps, this is part of a larger gender-related phenomena or maybe it is specifically travel-related.



The effect of parents/guardians was significant and raises interesting questions about how parents/guardians, in particular female parents/guardians, view their children and their independence. The protectiveness of parents/guardians relating to their children’s school travel is affected by student gender with boys offered more independence than girls at secondary school level. It seems that female parents/guardians rate the factors associated with cycling more negatively than their male counterparts, especially for girls, and are less likely to allow their girls the independence to make their own travel choices.



From a policy development perspective, there are two main recommendations: one which relates to secondary school girls and one in relation to female parents/guardians. For the former, there should be a focus on increasing cycling skills through early intervention; changing the policies or the design of school uniforms and the development of measures to address the negative attitudes towards the physical efforts required to cycle to school. The latter should be encouraged to match their perceptions of cycling to school for their girls with those of their boys. However, further research should be conducted to determine how such policies are developed and implemented.
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Figure 1. Student Survey Structure. 






Figure 1. Student Survey Structure.
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Table 1. Table showing final sample of students and parents/guardians in the study.
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	Students
	(N, %)
	Age in Years (M, SD)





	Primary School Survey
	
	



	Male
	252 (50.7%)
	15.2, 2.2



	Female
	245 (49.3%)
	14.7, 1.5



	Total
	497 (100%)
	14.9, 1.9



	Secondary School Survey
	
	



	Male
	169 (47.7%)
	15.2, 2.4



	Female
	185 (52.3%)
	14.9, 1.5



	Total
	354 (100%)
	15.0, 2.0



	Parents/Guardians
	
	



	Male
	86 (34.3%)
	49.8, 6.3



	Female
	165 (65.7%)
	46.2, 5.3



	Total
	251 (100%)
	47.4, 5.9







M: Means, SD: Standard Deviation.
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Table 2. Contingency table showing cycling to and from school rates by weather, by gender and by school type (n = 463 for primary school, n = 457 for secondary school).
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Primary School Travel

	
Secondary School Travel




	
To or From

	
Weather

	
Gender

	
Gender




	
Male

	
Female

	
Total

	
Male

	
Female

	
Total






	
To

	
Good

	
No.

	
24a

	
11b

	
35

	
9a

	
0b

	
9




	
%

	
10.3%

	
4.9%

	
7.7%

	
5.7%

	
0.0%

	
2.7%




	
Bad

	
No.

	
9a

	
2b

	
11

	
11a

	
0b

	
11




	
%

	
4.0%

	
0.9%

	
2.5%

	
7.2%

	
0.0%

	
3.4%




	
Total

	
No.

	
33a

	
13b

	
46

	
20a

	
0b

	
20




	
%

	
7.2%

	
2.9%

	
5.1%

	
6.4%

	
0.0%

	
3.0%




	
From

	
Good

	
No.

	
27a

	
9b

	
36

	
15a

	
1b

	
16




	
%

	
11.8%

	
4.0%

	
7.9%

	
9.4%

	
0.6%

	
4.8%




	
Bad

	
No.

	
7a

	
2a

	
9

	
9a

	
2b

	
11




	
%

	
3.1%

	
0.9%

	
2.0%

	
5.9%

	
1.2%

	
3.4%




	
Total

	
No.

	
34a

	
11b

	
45

	
24a

	
3b

	
27




	
%

	
7.4%

	
2.5%

	
5.0%

	
7.7%

	
0.9%

	
4.1%




	
Total

	
Total

	
No.

	
67a

	
24b

	
91

	
44a

	
3b

	
47




	
%

	
7.3%

	
2.7%

	
5.0%

	
7.1%

	
0.4%

	
3.6%








Subscripts a and b indicate that, following a z-test, the column proportions are significantly different.
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Table 3. Results of Mann-Whitney U tests with Benjamini-Hochberg adjustments comparing Likert Scales responses related to cycling to secondary school for boys and girls (n = 154 males, 174 females).
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Factor

	
Male

	
Female

	
U

	
Z

	
Sig.

	
BH Adj.




	
M

	
SD

	
M

	
SD






	
It is too far to cycle

	
3.71

	
1.28

	
3.28

	
1.45

	
11,125

	
−2.568

	
00.010

	
0.022




	
My journey is too short to consider cycling

	
3.56

	
1.31

	
3.64

	
1.26

	
12,838

	
−0.496

	
0.620

	
0.676




	
It would take too much time

	
3.31

	
1.36

	
2.93

	
1.32

	
11,138

	
−2.533

	
0.011

	
0.023




	
The slopes are too steep

	
3.45

	
1.28

	
3.40

	
1.25

	
12,899

	
−0.418

	
0.676

	
0.716




	
The weather is too bad to consider cycling

	
3.11

	
1.22

	
2.98

	
1.13

	
12,249

	
−1.213

	
0.225

	
0.279




	
There are attractions such as parks, attractive buildings, shops or friends’ houses along my route to school

	
2.84

	
1.33

	
2.56

	
1.18

	
11,664

	
−1.911

	
0.056

	
0.092




	
There are a lot of bad smells and exhaust fumes along my route to school

	
3.64

	
1.11

	
3.55

	
1.06

	
12,568

	
−0.827

	
0.408

	
0.474




	
I think that cycling to school is good for the environment

	
1.98

	
1.04

	
1.98

	
1.11

	
13,005

	
−0.298

	
0.765

	
0.773




	
It is not safe to cycle

	
3.54

	
1.10

	
3.22

	
1.20

	
11,293

	
−2.374

	
0.018

	
0.032




	
There are no bicycle lanes/bicycle lanes are of poor quality on my way to school

	
3.19

	
1.37

	
3.16

	
1.29

	
13,004

	
−0.289

	
0.773

	
0.773




	
There are too many junctions/junctions are not safe for cyclists

	
3.29

	
1.22

	
3.06

	
1.25

	
11,929

	
−1.588

	
0.112

	
0.156




	
The roads are too narrow from my house to my school to make cycling safe

	
3.66

	
1.17

	
3.44

	
1.21

	
11,806

	
−1.759

	
0.078

	
0.123




	
The street lighting is poor

	
3.74

	
1.15

	
3.59

	
1.13

	
12,134

	
−1.366

	
0.172

	
0.229




	
The bicycle parking facilities at my school are not good

	
3.34

	
1.22

	
3.27

	
1.14

	
12,681

	
−0.684

	
0.494

	
0.556




	
There is too much traffic on the roads/traffic goes too fast to make cycling safe

	
3.06

	
1.23

	
2.66

	
1.25

	
10,889

	
−2.843

	
0.004

	
0.011




	
Drivers don’t give cyclists respect

	
2.90

	
1.21

	
3.05

	
1.13

	
12,220

	
−1.243

	
0.214

	
0.275




	
I don’t own or have access to a bicycle

	
3.97

	
1.22

	
3.54

	
1.39

	
10,870

	
−2.916

	
0.004

	
0.010




	
I have to carry too many bags/my bags are too heavy

	
2.54

	
1.22

	
1.95

	
1.01

	
9638

	
−4.414

	
<0.001

	
<0.001




	
It involves too much planning ahead

	
3.38

	
1.27

	
2.88

	
1.14

	
10,072

	
−3.832

	
<0.001

	
0.001




	
I would not be able to fix minor mechanical issues (e.g., repair a puncture or adjust the brakes)

	
3.30

	
1.29

	
2.76

	
1.23

	
10,071

	
−3.822

	
<0.001

	
0.001




	
Travel by other means is more convenient

	
2.31

	
1.31

	
2.03

	
1.09

	
11,940

	
−1.606

	
0.108

	
0.156




	
It is not convenient because of my pre or after-school activities

	
2.97

	
1.38

	
2.81

	
1.29

	
12,338

	
−1.091

	
0.275

	
0.330




	
I am not physically fit enough to cycle

	
4.16

	
1.11

	
3.82

	
1.20

	
10,967

	
−2.845

	
0.004

	
0.011




	
I do not feel confident handling a bike

	
4.06

	
1.09

	
3.37

	
1.19

	
8680

	
−5.570

	
<0.001

	
<0.001




	
I would get too hot and sweaty if I cycled

	
3.34

	
1.28

	
2.86

	
1.25

	
10,474

	
−3.338

	
0.001

	
0.003




	
I often feel too tired to cycle

	
3.36

	
1.31

	
2.78

	
1.26

	
9924

	
−3.999

	
<0.001

	
<0.001




	
My uniform does not lend itself to riding a bicycle

	
2.97

	
1.32

	
1.85

	
1.22

	
6888

	
−7.772

	
<0.001

	
<0.001




	
Cycling would ruin my hair especially if I wore a helmet

	
3.51

	
1.28

	
2.74

	
1.25

	
8880

	
−5.257

	
<0.001

	
<0.001




	
I would be afraid of being attacked by bullies or strangers on my way to/from school

	
3.90

	
1.17

	
3.58

	
1.16

	
10,999

	
−2.745

	
0.006

	
0.014




	
It is uncool to cycle to school

	
3.71

	
1.13

	
3.17

	
1.18

	
9809

	
−4.177

	
<0.001

	
<0.001




	
I am too lazy to cycle

	
3.53

	
1.25

	
3.08

	
1.28

	
10,588

	
−3.207

	
0.001

	
0.005




	
Walking is more sociable

	
2.59

	
1.12

	
2.30

	
1.11

	
11,301

	
−2.376

	
0.018

	
0.032




	
Driving a car or getting a lift in a car is cooler

	
3.49

	
1.21

	
3.06

	
1.25

	
10,639

	
−3.156

	
0.002

	
0.005




	
My parent(s)/guardian(s) think that I would not be capable of cycling

	
3.82

	
1.22

	
3.62

	
1.22

	
11,922

	
−1.615

	
0.106

	
0.156




	
My parent(s)/guardian(s) think that it is unsafe to cycle

	
3.55

	
1.26

	
3.14

	
1.30

	
10,837

	
−2.908

	
0.004

	
0.010




	
My parent(s)/guardian(s) think that other means or travel are more convenient

	
2.59

	
1.30

	
2.28

	
1.16

	
11,513

	
−2.104

	
0.035

	
0.061








M: Means, SD: Standard Deviation, U: Test statistic for Mann-Whitney U Test, Z: Standardised Test Statistic, Sig. (2-t): p-values for Mann-Whitney U Test, BH Adj.: p-values following Benjamini-Hochberg adjustments (bold values indicate statistical significance at the p < 0.05 level).
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Table 4. Ordinal regression results for age effect on cycling to school factors (n = 527).
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Factor

	
Age




	
Wald χ2

	
p-Value

	
OR

	
95% CI






	
I have to carry too many bags/my bags are too heavy

	
1.097

	
0.295

	
1.055

	
0.954–1.167




	
I do not feel confident handling a bike

	
0.982

	
0.322

	
1.054

	
0.95–1.169




	
I often feel too tired to cycle

	
0.866

	
0.352

	
1.048

	
0.949–1.158




	
My uniform does not lend itself to riding a bicycle

	
1.050

	
0.305

	
0.948

	
0.857–1.05




	
Cycling would ruin my hair especially if I wore a helmet

	
1.836

	
0.175

	
1.072

	
0.969–1.185




	
It is uncool to cycle to school

	
0.760

	
0.383

	
0.956

	
0.865–1.057




	
It involves too much planning ahead

	
0.942

	
0.332

	
0.952

	
0.862–1.052




	
I would not be able to fix minor mechanical issues (e.g., repair a puncture or adjust the brakes)

	
0.380

	
0.538

	
1.032

	
0.934–1.139




	
I would get too hot and sweaty if I cycled

	
0.940

	
0.332

	
0.952

	
0.862–1.051




	
I am too lazy to cycle

	
0.038

	
0.845

	
0.990

	
0.896–1.094




	
It is too far to cycle

	
3.157

	
0.076

	
1.098

	
0.99–1.217




	
There is too much traffic on the roads/traffic goes too fast to make cycling safe

	
0.161

	
0.689

	
1.021

	
0.924–1.127




	
Driving a car or getting a lift in a car is cooler

	
0.402

	
0.526

	
1.033

	
0.935–1.142




	
I don’t own or have access to a bicycle

	
0.429

	
0.513

	
1.035

	
0.934–1.147




	
It would take too much time

	
1.604

	
0.205

	
1.067

	
0.965–1.178




	
It is not safe to cycle

	
0.235

	
0.628

	
1.025

	
0.927–1.133




	
My parent(s)/guardian(s) think that it is unsafe to cycle

	
1.761

	
0.185

	
1.070

	
0.968–1.184




	
I am not physically fit enough to cycle

	
0.413

	
0.521

	
1.035

	
0.931–1.15




	
I would be afraid of being attacked by bullies or strangers on my way to/from school

	
0.983

	
0.321

	
1.053

	
0.951–1.167




	
My parent(s)/guardian(s) think that other means of travel are more convenient

	
0.231

	
0.631

	
1.025

	
0.927–1.132








Wald χ2: Wald chi-square test value, p-value: Wald test p-value, OR: Odd Ratio, 95%, CI: 95% Confidence Interval for Odds Ratio.
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Table 5. Results of Mann-Whitney U tests with Benjamini-Hochberg adjustments comparing Likert Scales responses of parents/guardians related to cycling to secondary school (n = 87 males, 81 females).
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Factor

	
Male Students

	
Female Students

	
U

	
Z

	
Sig.

	
BH Adj.




	
M

	
SD

	
M

	
SD






	
It is too far to cycle

	
3.52

	
1.43

	
3.25

	
1.55

	
3202

	
−1.057

	
0.291

	
0.517




	
His/her journey is too short to consider cycling

	
4.03

	
1.15

	
3.89

	
1.28

	
3327

	
−0.667

	
0.505

	
0.646




	
It would take too much time

	
3.54

	
1.40

	
3.17

	
1.53

	
3039

	
−1.596

	
0.110

	
0.321




	
The slopes are too steep

	
3.97

	
0.92

	
3.77

	
1.16

	
3303

	
−0.740

	
0.459

	
0.613




	
The weather is too bad to consider cycling

	
3.21

	
1.19

	
3.04

	
1.22

	
3272

	
−0.822

	
0.411

	
0.626




	
There are attractions such as parks, attractive buildings, shops or friends’ houses along his/her route to school

	
3.01

	
1.17

	
3.14

	
1.27

	
3294

	
−0.751

	
0.453

	
0.630




	
There are a lot of bad smells and exhaust fumes along his/her route to school

	
3.40

	
1.17

	
3.41

	
1.13

	
3515

	
−0.028

	
0.978

	
0.978




	
I think that cycling to school is good for the environment

	
1.49

	
0.63

	
1.54

	
0.91

	
3392

	
−0.483

	
0.629

	
0.745




	
It is not safe to cycle

	
2.54

	
1.40

	
2.31

	
1.26

	
3219

	
−1.002

	
0.317

	
0.533




	
There are no bicycle lanes/bicycle lanes are of poor quality on his/her way to school

	
2.38

	
1.48

	
2.11

	
1.43

	
3053

	
−1.591

	
0.112

	
0.298




	
There are too many junctions/junctions are not safe for cyclists

	
2.60

	
1.43

	
2.27

	
1.25

	
3106

	
−1.369

	
0.171

	
0.365




	
The roads are too narrow from our house to his/her school to make cycling safe

	
2.80

	
1.57

	
2.72

	
1.53

	
3395

	
−0.422

	
0.673

	
0.769




	
The street lighting is poor

	
3.11

	
1.37

	
2.94

	
1.52

	
3329

	
−0.637

	
0.524

	
0.645




	
The bicycle parking facilities at his/her school are good

	
2.48

	
1.10

	
2.60

	
1.03

	
3268

	
−0.847

	
0.397

	
0.635




	
There is too much traffic on the roads/traffic goes too fast to make cycling safe

	
2.15

	
1.23

	
2.04

	
1.24

	
3284

	
−0.805

	
0.421

	
0.612




	
Drivers don’t give cyclists respect

	
1.99

	
0.92

	
2.11

	
1.13

	
3429

	
−0.320

	
0.749

	
0.799




	
He/she doesn’t own or have access to a bicycle

	
4.07

	
1.25

	
3.99

	
1.29

	
3414

	
−0.376

	
0.707

	
0.780




	
He/she has to carry too many bags/his/her bags are too heavy

	
1.90

	
1.09

	
1.67

	
0.92

	
3113

	
−1.424

	
0.155

	
0.353




	
It involves too much planning ahead

	
3.37

	
1.22

	
3.14

	
1.12

	
3077

	
−1.468

	
0.142

	
0.350




	
He/she is not able to fix minor mechanical issues (e.g., repair a puncture or adjust the brakes)

	
2.66

	
1.19

	
2.20

	
1.12

	
2739

	
−2.597

	
0.009

	
0.060




	
Travel to school by other means is more convenient

	
2.13

	
1.16

	
1.79

	
0.92

	
3012

	
−1.734

	
0.083

	
0.266




	
It is not convenient because of pre or after-school activities

	
3.15

	
1.26

	
2.94

	
1.22

	
3186

	
−1.107

	
0.268

	
0.505




	
He/she is not physically fit enough to cycle

	
4.51

	
0.70

	
4.19

	
1.06

	
3033

	
−1.742

	
0.081

	
0.290




	
He/she does not feel confident handling a bike

	
4.01

	
1.04

	
3.62

	
1.28

	
2959

	
−1.884

	
0.060

	
0.238




	
He/she would get too hot and sweaty if he/she cycled

	
3.61

	
1.00

	
3.06

	
1.25

	
2639

	
−2.903

	
0.004

	
0.030




	
He/she often feels too tired to cycle

	
4.01

	
0.83

	
3.52

	
1.19

	
2756

	
−2.562

	
0.010

	
0.056




	
His/her uniform does not lend itself to riding a bicycle

	
3.36

	
1.28

	
1.98

	
1.24

	
1604

	
−6.248

	
<0.001

	
<0.001




	
Cycling would ruin his/her hair especially if he/she wore a helmet

	
4.11

	
0.92

	
3.46

	
1.23

	
2443

	
−3.579

	
<0.001

	
0.006




	
I am concerned of him/her being attacked by bullies or strangers on his/her way to/from school

	
3.54

	
1.13

	
3.52

	
1.27

	
3489

	
−0.115

	
0.909

	
0.938




	
It is uncool to cycle to school

	
4.06

	
0.84

	
3.37

	
1.40

	
2613

	
−3.025

	
0.002

	
0.026




	
He/she is too lazy to cycle

	
4.06

	
1.00

	
3.64

	
1.17

	
2812

	
−2.370

	
0.018

	
0.081




	
Walking is more sociable

	
2.83

	
1.03

	
2.65

	
1.16

	
3109

	
−1.364

	
0.173

	
0.345








M: Means, SD: Standard Deviation, U: Test statistic for Mann-Whitney U Test, Z: Standardised Test Statistic, Sig. (2-t): p-values for Mann-Whitney U Test, BH Adj.: p-values following Benjamini-Hochberg adjustments (bold values indicate statistical significance at the p < 0.05 level).
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Table 6. Results of T-tests comparing means of Likert Scales responses of female parents/guardians related to cycling to secondary school (n = 63 males, 51 females).
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Factor

	
Male Students

	
Female Students

	
U

	
Z

	
Sig.

	
BH Adj.




	
M

	
SD

	
M

	
SD






	
It is too far to cycle

	
3.44

	
1.50

	
3.12

	
1.60

	
1437

	
−0.997

	
0.319

	
0.600




	
His/her journey is too short to consider cycling

	
4.08

	
1.13

	
3.92

	
1.31

	
1529

	
−0.475

	
0.635

	
0.923




	
It would take too much time

	
3.49

	
1.44

	
3.08

	
1.61

	
1372

	
−1.386

	
0.166

	
0.379




	
The slopes are too steep

	
3.98

	
0.96

	
3.78

	
1.27

	
1538

	
−0.413

	
0.680

	
0.907




	
The weather is too bad to consider cycling

	
3.24

	
1.21

	
3.06

	
1.29

	
1488

	
−0.693

	
0.489

	
0.823




	
There are attractions such as parks, attractive buildings, shops or friends’ houses along his/her route to school

	
3.08

	
1.17

	
3.04

	
1.37

	
1583

	
−0.141

	
0.888

	
0.980




	
There are a lot of bad smells and exhaust fumes along his/her route to school

	
3.40

	
1.17

	
3.43

	
1.17

	
1568

	
−0.226

	
0.821

	
0.973




	
I think that cycling to school is good for the environment

	
1.46

	
0.56

	
1.53

	
0.88

	
1571

	
−0.237

	
0.812

	
1.000




	
It is not safe to cycle

	
2.43

	
1.40

	
2.39

	
1.30

	
1604

	
−0.018

	
0.986

	
1.000




	
There are no bicycle lanes/bicycle lanes are of poor quality on his/her way to school

	
2.37

	
1.54

	
2.04

	
1.43

	
1395

	
−1.301

	
0.193

	
0.386




	
There are too many junctions/junctions are not safe for cyclists

	
2.60

	
1.49

	
2.29

	
1.30

	
1441

	
−0.980

	
0.327

	
0.581




	
The roads are too narrow from our house to his/her school to make cycling safe

	
2.76

	
1.60

	
2.76

	
1.58

	
1590

	
−0.100

	
0.920

	
0.982




	
The street lighting is poor

	
3.06

	
1.38

	
3.02

	
1.56

	
1604

	
−0.018

	
0.986

	
0.986




	
The bicycle parking facilities at his/her school are good

	
2.57

	
1.07

	
2.53

	
1.06

	
1576

	
−0.181

	
0.856

	
0.978




	
There is too much traffic on the roads/traffic goes too fast to make cycling safe

	
2.13

	
1.25

	
2.06

	
1.29

	
1531

	
−0.458

	
0.647

	
0.900




	
Drivers don’t give cyclists respect

	
2.03

	
1.00

	
2.12

	
1.11

	
1561

	
−0.278

	
0.781

	
1.000




	
He/she doesn’t own or have access to a bicycle

	
4.16

	
1.18

	
3.78

	
1.40

	
1376

	
−1.416

	
0.157

	
0.418




	
He/she has to carry too many bags/his/her bags are too heavy

	
1.90

	
1.09

	
1.75

	
0.93

	
1499

	
−0.664

	
0.507

	
0.772




	
It involves too much planning ahead

	
3.40

	
1.25

	
3.08

	
1.26

	
1366

	
−1.411

	
0.158

	
0.390




	
He/she is not able to fix minor mechanical issues (e.g., repair a puncture or adjust the brakes)

	
2.65

	
1.18

	
2.04

	
1.13

	
1121

	
−2.881

	
0.004

	
0.042




	
Travel to school by other means is more convenient

	
2.03

	
1.11

	
1.71

	
0.92

	
1349

	
−1.580

	
0.114

	
0.365




	
It is not convenient because of pre or after-school activities

	
3.25

	
1.28

	
2.90

	
1.30

	
1359

	
−1.450

	
0.147

	
0.428




	
He/she is not physically fit enough to cycle

	
4.59

	
0.66

	
4.22

	
1.12

	
1354

	
−1.662

	
0.097

	
0.343




	
He/she does not feel confident handling a bike

	
4.08

	
1.04

	
3.57

	
1.36

	
1289

	
−1.906

	
0.057

	
0.259




	
He/she would get too hot and sweaty if he/she cycled

	
3.63

	
1.07

	
3.10

	
1.33

	
1242

	
−2.151

	
0.031

	
0.201




	
He/she often feels too tired to cycle

	
4.03

	
0.88

	
3.59

	
1.20

	
1297

	
−1.852

	
0.064

	
0.256




	
His/her uniform does not lend itself to riding a bicycle

	
3.52

	
1.24

	
2.02

	
1.30

	
690

	
−5.351

	
<0.001

	
<0.001




	
Cycling would ruin his/her hair especially if he/she wore a helmet

	
4.24

	
0.82

	
3.53

	
1.29

	
1109

	
−2.985

	
0.003

	
0.045




	
I am concerned of him/her being attacked by bullies or strangers on his/her way to/from school

	
3.62

	
1.14

	
3.41

	
1.36

	
1495

	
−0.669

	
0.503

	
0.805




	
It is uncool to cycle to school

	
4.16

	
0.77

	
3.43

	
1.51

	
1242

	
−2.186

	
0.029

	
0.230




	
He/she is too lazy to cycle

	
4.11

	
1.00

	
3.61

	
1.28

	
1263

	
−2.055

	
0.040

	
0.213




	
Walking is more sociable

	
2.81

	
1.03

	
2.63

	
1.20

	
1381

	
−1.332

	
0.183

	
0.390








M: Means, SD: Standard Deviation, U: Test statistic for Mann-Whitney U Test, Z: Standardised Test Statistic, Sig. (2-t): p-values for Mann-Whitney U Test, BH Adj.: p-values following Benjamini-Hochberg adjustments (bold values indicate statistical significance at the p < 0.05 level).
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Table 7. Table showing numbers and percentages of students that indicated who chose/choose their means of travel to school by gender (n = 477 for primary school, n = 339 for secondary school).
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Gender

	

	
Me

	
My Parent(s)/Guardian(s)

	
Total






	
Primary School




	
Male

	
Count

	
69

	
175

	
244




	
% within Gender

	
28.3%

	
71.7%

	
100.0%




	
Female

	
Count

	
53

	
180

	
233




	
% within Gender

	
22.7%

	
77.3%

	
100.0%




	
Total

	
Count

	
122

	
355

	
477




	
% within Gender

	
25.6%

	
74.4%

	
100.0%




	
Secondary School




	
Male

	
Count

	
88

	
76

	
164




	

	
% within Gender

	
53.7%

	
46.3%

	
100.0%




	
Female

	
Count

	
74

	
101

	
175




	

	
% within Gender

	
42.3%

	
57.7%

	
100.0%




	
Total

	
Count

	
162

	
177

	
339




	

	
% within Gender

	
47.8%

	
52.2%

	
100.0%
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