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1. Introduction

The term ‘children’s independent mobility’ or CIM was introduced by Hilman et al.V and is defined as the opportunity for
children to move freely in the neighborhood without an accompanying adult. In Japan, most elementary schools allow children
to walk to and from school on their own, and even outside of school, children are encouraged to move independently from a
young age. A research study conducted by the University of Westminster? in the United Kingdom since 1971 shows that the
opportunity for children to go out without being accompanied by parents is decreasing in England, with the percentage of children
allowed to go to school without adult supervision dropping from 80% to 9% within 20 years, which is worrisome as it has been

suggested that walking and cycling has positive effects on mental health and general well-being.

The main purpose of this study is to investigate the mobility of elementary school children in Toyohashi city in terms of children’s
travel habits to school, their walking and cycling patterns as well as their usage of public transportation habits outside of travel
to and from school, to provide initial insights regarding the extent to which elementary school children in Toyohashi city are
allowed to engage in CIM based on the results of questionnaire survey conducted. This study also investigates the possible factors
that may cause an effect on CIM in Toyohashi city.

2. Methodology

A web-based questionnaire survey was conducted at Asahi Elementary School and Iwata Elementary School to understand CIM
of elementary school children in Toyohashi city better. The reason these two schools were chosen is due to the accessibility to
the usage of tram as the ability to use tram can be considered as one of the special features of Toyohashi city. The total
respondents from both schools were 533 parents or guardians (240 with boys, 293 with girls) with the response ratio being 52%.

The questionnaire was divided into 7 main sections: basic attributes, children’s travel habits to school, children’s walking habits
outside of travel to school, children’s cycling habits outside of travel to school, children’s public transportation usage habits
outside of travel to school, attributes of guardian of children and opinion on children’s mobility in Toyohashi city. There is a
request for parents or guardians to answer the questionnaire survey while assuming there are not any restrictions in movement
or travel because of coronavirus.

3. Results Elementary Grade 6 (n=67) 16561 13% 2% 9% 9% o% a0k sums

a. Range of Distance Allowed for Children to Walk — Fementory Srade s (=os) 155 ET- > 0 ¢
and CyC|e Alone Elementary Grade 4 (n=113) [[1§% 12% 2% 3% B

Fig. 1 shows the results for parents or guardians’ SR S— - - P —

opinion on range of distance allowed for children to

walk alone outside of travel to school. Based on the ~— Semerendez(rios) [0S — % S e

results, elementary school children are likely to be  cememerycrasesinso) ate 7% 2% 10% ol e

allowed to walk alone further in distance as their age s - . o a0 100

increases. As the elementary school grade increases, Not allowie to wakk alane Wihin 100m

children are more likely to be allowed to walk alone w2 swensie

within their school district and the tendency for them  “iwiressooacenss s veml et parens sy %

to be allowed to travel to next school district increases
too. Most guardians allow children from Grade 2-5 to
walk up to the range of 2km, while Grade 6 children  =ementarcredes m=s1) o 2% 1% =% W
are allowed to walk alone up to 3km. Similar results
were obtained for children cycling alone.

b. Frequency of Children Walking/Cycling Alone

Fig.2 shows the results for frequency of children going ey orade 3 (s2) FERITE0% 17% 1% 1% 7%
out by walking alone. While the results indicate that it

Fig. 1 Opinion on range of distance allowed for children to walk alone

Elementary Grade 5 (n=30) 29 4% 17% 3% 32% 28% 13%

Elementary Grade 4 (n=107) 2364% 17% 1% 21% 17% 19%

N ) Elementary Grade 2 (n=102) 2%8%  10% 13% 15% 12% 26%
is not very frequent for children to walk alone, the
frequency increases as their school grade increases. — HememanGredes (mso) oI o % [ E
Hence, it can be said that school grade of elementary o% 20% a0% 0% s0% 100%
school children has a positive association with CIM of . _ :

N T R very day 4-5 times per week 2-3 times per week
Walklng alone. Slmllar results were Obtalned for Once per week 1-3 times per month Lesser than options above
children cycling alone. Fig. 2 Frequency of children going out by walking alone

c. Usage of Public Transportation

Fig.3 shows the results for opinion of parents and guardians on type of public transportation allowed for children to use alone.
We can see that in Toyohashi city, among all the modes of public transportation available, guardians are most likely to allow
their children to use tram alone, while less likely to allow the usage of bus and train alone. This is an interesting finding as tram
is a mode of public transportation that is not available nationwide in Japan with the accessibility to tram being considered as a
special feature, as Toyohashi city is one of the only 17 cities across Japan that still uses trams. Meanwhile, the lack of access to
train stations from target elementary schools might be the reason behind less usage of train. Furthermore, as school grade
increases, children are more likely to be allowed to use public transportation alone. Overall, it can be said that CIM for public
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transportation usage increases as school grade increases,
especially for usage of tram once they enroll in Grade 6.

d. Statistical Model Analysis on Range of Distance
Allowed for Walking and Cycling
Table 1 shows the results of multiple linear regression
analysis when the range of distance allowed for walking alone
was regressed on the target elementary school, gender of
children, school grades, opinion of parents and guardians on
watch over by people around, and opinion on traffic safety.
The p-value for independent variables: gender of children,
elementary school grade dummies, and opinion on traffic
safety is less than 0.1, which shows that these independent
variables have a significant relationship with the dependent
variable: range of distance allowed to walk alone. The results
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to use alone was regressed on the target elementary school,
gender of children, school grades, opinion of parents and
guardians on watch over by people around, opinion on traffic
safety, frequency of guardians’ usage of tram, frequency of
children using tram together with guardians, and awareness on
the name of nearest tram station Similar to the results to when
multiple regression analysis on range of distance allowed for
walking and cycling alone, the independent variables: gender
of children, elementary school grade, and opinion on traffic
safety affect the probability of parents and guardians allowing
their children to use tram alone. Boys, children in higher
school grade and lower level of worry on traffic safety
contribute to higher level of CIM in terms of using tram alone.
Besides that, target elementary school, opinion on watch over
by people around, frequency of children using tram together
with guardian, and awareness on the name of nearest tram
station variables too have positive association with the
probability of children using tram alone. Children in Asahi
Elementary School, with higher level of opinion on watch
over by people around and higher frequency of using tram

Table 2 Results for logistic regression analysis on probability of
allowing children to use tram alone (adjusted p?=0.15)
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together with guardian, along with parents who are aware of the nearest tram station have higher levels of CIM to use tram alone

outside of travel to school. This may be supported by the closer distance of tram station to Asahi Elementary School than Iwata

Elementary School and parents’ opinion of feeling comfortable to allow their children to go to places where they are familiar

with and have been together with parents accompany before.

4. Conclusion

Overall, it has been discovered that school grade, gender, along with traffic and crime safety are positively associated with CIM

for walking, cycling, and using public transportation alone. Beside those variables, closeness and frequency of children using

public transportation with guardian and opinion on watch over by people around has influence on CIM of being allowed to use

public transportation alone outside of travel to school. Further research should be carried out to determine if there are other

factors that affect CIM of elementary school children as this study was limited to schools in city area and nearby to tram station.
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