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Children pedestrian as part of sustainable transportation requires safe and comfortable
area for their activity. The design principle of a good quality children pedestrian needs
in-depth research. Study involving children pedestrian are related mostly to research
with an adult as a major user, behaviour and pedestrian route.

This study aim is to analyse the design principle of children pedestrian in settlement and
housing area. The location of the study is the city of Manado, Minahasa and North
Minahasa Regency. Data is collected through questionnaire and survey on field area and
recording through videos and photos of activities in children pedestrian using
smartphone and camera. The samples for this research are children pedestrians in
selected housing and settlement areas in Winangun area, schools in Manado and North
Minahasa Regency.

The number of samples is 111 children between the age of 8 to 12- year-old. The result
showed children preference of object and place in the walking area. Their choice for
pedestrian area is also interesting in which they consider the aspect of safety, comfort
and fun for doing their activities in their neighbourhood area and the surrounding
school area. A specific regulation for children pedestrian is important when considering
child- friendly environments.
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North Sulawesi 1. Introduction The available researches regarding children pedestrian
and standard have limited consideration to children behavior, movement patterns and
preferences. This research focuseds on design principle for children pedestrian in the
area of settlements and housings in urban and rural area.

Pedestrian pathway is not always available on the street which has always been the
obstacle for a comfortable walking area. Children pedestrian use all access to walk,
including designated pathways and street area. They share the area with vehicles and
bicycles when they walk to a certain destination.

For many parts of the street, sharing areas can be a dangerous place for the users,
including children. Standard that are available for pedestrian pathway has limited
consideration for children as pedestrian [1]. Children are not only walking with an adult,
but also with their friends or walking alone. Children also do other activities such as
playing and running while walking.

In designing a pedestrian area for children, adult used to be the decision maker.
Children behavior have influenced the use of pedestrian area [2]. Therefore, taking
children preference into account is important when designing a child-
pedestrian-friendly pathway. The 4rd International Conference in Planning in the 2019
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Friendly Environment Pedestrian is one of the active transportation when considering it
as a sustainable transportation mode.

Children pedestrian, as part of this system, has been recognized as an important role in
defining pedestrian facility. Walking is a natural transportation with complex analysis [3].
Pedestrian model is based on their choice including activity, destination, mode, and
route, where behaviour and interaction within pedestrian walk are important (ibid).
Based on the street classification, local street are categorized for pedestrian [1, 4].

The standard for pedestrian pathway has considered area such as housing and school
where children are the most active user, though it is based on adult movement pattern.
Streetscape elements are including paving, landscape planting, street lighting, street
furniture and public facilities and private streetscape amenities [5].

The streetscape is a space with visual identity consisting of physical elements, such as
nature elements and non-physical ones, such as artificial elements [6]. Research on



children pedestrian space capacity has found that children tend to use larger space
compared with standard available for adult and children due to their movement [7]. In
the area of urban settlement and housing, existing researches are related to pedestrian
behaviour in low-income and middle-income housing [8].

The research finding is including access and location as factors which influenced the use
of facilities where the playground and local shops are placed in walking distance. In a
neighbourhood plan, transportation element is recommended to include the
improvement of sidewalk for pedestrian and accesses to transit [5]. Pedestrian-friendly
street is related to the priority for pedestrian traffic rather than vehicle (ibid).

The concept of child-friendly environment is related to independent mobility where
children have a wider area to move around [9]. The criteria for child friendly
environment are affordance, the right uses of the object in which as children grow, their
ability to perceive affordances is also developed (ibid). Plester et al [10], found that
children can understand aerial photographs where they learn a different representation
of the world including photographs.

Children experience the environment from secondary sources (ibid). Children as part of
the city, contribute in creating liveable and child- adult friendly city [11]. It will need an
urban designer and planner to rethink and modify the participation of children in
designing city (ibid). 2. Methods This research method is a field survey with recorded
video and photos, combined with a questionnaire for children between the ages of 8 to
12 years old.

The samples are from 2 schools in Manado and Minahasa regency North Sulawesi and 1
neighborhood area in Winangun Manado. Note: O = Schools = Winangun Area Figure
1. Map Location of Sampled Children in Manado City and Minahasa and North Regency,
North Sulawesi, Indonesia The school in the urban area is Citra Kasih Elementary school
of Manado municipality. The school in the rural area is Manado Independent School
Kolongan North Minahasa.

For the neighborhood area, The 4rd International Conference in Planning in the 2019 Era
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live in the area of Winangun Manado. This area has covered an area of Manado and
Minahasa regency.

Children in this area live in Citraland housing area and Winangun urban and rural
settlement. For children from Manado Independent School, Kolongan North Minahasa,



the area of their home is varied from the city of Manado, the city of Bitung, North
Minahasa and Minahasa regency. Winangun is divided into 2 major areas, Manado and
Minahasa regency.

Children in this group are also going to different school in Manado and Minahasa
regency. The number of children is 38 children from Citra Kasih School Manado, 25
children from Winangun Area and 48 children from Manado Independent School,
Kolongan North Minahasa Regency. A total number of samples are 111 children.

Sample of children is considered varying due to the characteristics of the location of
their home and school and option for transportation mode choice. Children from
Winangun area live in different part of the urban and rural area. Winangun area is
divided into Winangun One and Winangun Two in the city of Manado and Upper
Winangun in the Minahasa Regency.

Upper Winangun area is considered as a rural area which tends to be rural urban area
due to the increasing number of populations. The area of farming is reduced and
changed into housing area. Children from Citra Kasih School mostly use cars or
motorcycles which are driven by an adult to school. While children from Manado
Independent school haves an option of using school bus or being drive to school by
parents.

The school bus picks up children at certain points where children have to walk or are
driven by adults. 3. Results and Discussions Children pedestrian area are designed for
children to walk and doing their activities during their walking journey. The result shows
the preference of objects and places chosen by children during their walking time along
the pedestrian area and area preference as a pedestrian area based on its built
environment.

For the walking area, the percentage area chosen by children is 61,6 % for
neighbourhood area in settlement and housing area and 38,4% for school area. Children
prefer to walk in a neighbourhood area more than school area. The reason why children
chose those specific areas for walking is that they are safe, comfortable and fun.

In related to the area for fun, children describe the area of the neighbourhood is fun for
playing, exercising, looking at nature, exploring, walking and are good for health. While
for the school area, the reasons for this choice are because it is fun for running, playing,
talking, walking, relaxing, and for sport. The majority of children’s choice is that the
walking area is fun for many activities, including playing. Playing is the character of
children when doing their activities.



Figure 2. Children preference walking area The 4rd International Conference in Planning
in the 2019 Era of Uncertainty IOP Conf. Series: Earth and Environmental Science 328
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and place preference during a walking trip can be seen on the graphics as followed.
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cyclists at a major street in Seoul, South Korea. The preference can be seen in the figure
below. Figure 5. Pedestrian area preference Children prefer pedestrian area in a-major
road with separate pathway area where pedestrians can share with cyclists.

The most chosen reason for the environment area is that the area is safely followed by
comfortable and fun. Both pedestrian areas are located on a major road. The pedestrian
area where pedestrian shares the pathway with motorcycles is more open to the street.
There are trees along the street which are planted on bedding pot.

By comparison, the second pedestrian area is designed specific for pedestrians and
cyclists where the landscape consist of trees and other lower plant such as flowers. The
pedestrian area where pedestrians share the pathway with motorbikes and open to the
street is considered comfortable for children to go anywhere. This area is fun for
children for shopping, exploring major street, and exercise.

In addition, children described the area as being noisy, polluted and having many litters.
The pedestrian area with the special landscape for pedestrians and cyclists is described
by children as a safe place because it is wide. Moreover, the area is fun for many
activities such as for relaxing, playing, exercise, enjoying something, sightseeing, playing
bicycle, and reading a book.

The area is also clean and has no trash. It is interesting that children preference can vary
based on the reasons of behind their choice. The street may be seen as dangerous for
children while it is considered as fun for exploring the street and comfortable due to
easy access to nearby places. In addition, children walk in the pedestrian area beyond
than the access provided. Children explore the surrounding area during their walking
journey.

The example, these children walked on all of the access which are available and
expanded their walking area to the surrounding place. This preference can be seen in
figure 6 below. The 4rd International Conference in Planning in the 2019 Era of
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Citraland housing area (b) A child walked by climbing to a higher area in Citraland
housing area (c) Children walked by using the street area in rural settlement Winangun
area (d) A child walkeds by exploring the natural elements in rural settlement Winangun
area Figure 6.

Children walked with many activities in housing and settlement area Source: Makalew
(2016, 2018) As can be seen in Figure 6, children in the housing area used the grass area
for walking. This housing area only has sharing street without pedestrian pathway.
Children walk on the grass area including the steep grass area to go to the next street.

Citraland Manado housing area is located in an area with a different level of land with
the hill and the valley. While for the rural settlement area of Winangun, children use
local street and small path in the local plantation area. A child who walks with an adult is
exploring the natural element surrounding the small path area.

The principle for children pedestrian considers the priority for children safety. Moreover,
the pedestrian area should be comfortable and fun for children to do their activities. In
order to fulfil this aspect, the quality of children pedestrian area should include facilities
such as a good area of landscape and objects that support children activities. Facility for
children pedestrian consists of area for relaxing, playing, exercise and sitting area.

Children explore the pedestrian pathway area during their walking trip. They use natural
objects as well as a man-made object while walking. Planners should have the ability to
accommodate children preference for an area for many activities, as well as to create a
safe place. The area of the pedestrian as children preference is part of the street that
needs to consider pedestrian movement.

The example of children pedestrian friendly environment can be seen on the street
section and plan as followed. The 4rd International Conference in Planning in the 2019
Era of Uncertainty IOP Conf. Series: Earth and Environmental Science 328 (2019) 012018
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Street Lay Out Plan 4. Conclusion In designing children pedestrian, it is important to
provide space for their activities.

The standard for children pedestrian has only considered children as part of the adult
pedestrian. Neighborhood area, which is fun for doing children activities, is the most
chosen preference by children for the pedestrian area. Children also have their
preference as a pedestrian in terms of object and places choices and quality of the area.



The area of the pedestrian pathway is the most chosen preference by children during
their walking time. Moreover, friends and family house are the second most chosen
preference in which shape their movement pattern on their trip. Children can describe
the quality of the pedestrian based on their point of view.

A good pedestrian pathway is not only for a safe and comfortable area but also fun for
doing their activities such as exploring and playing. Area of walking for children are
school and neighborhood where they live. In designing pedestrian area for children, is
important to look out for their needs as well as to allow them to move freely.

As safety is the most important aspect for children pedestrian based on adult and The
4rd International Conference in Planning in the 2019 Era of Uncertainty IOP Conf. Series:
Earth and Environmental Science 328 (2019) 012018 IOP Publishing
doi:10.1088/1755-1315/328/1/012018 8 children preference, the pedestrian area should
be contained within the facility to support their activity.

Therefore, it is crucial for further research in terms of other aspects of children
preference and other places to create a more children pedestrian friendly environment.
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