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ABSTRACT

CHILDREN’S ACTIVE COMMUTING TO SCHOOLS IN DIFFERENT
NEIGHBOURHOODS: DESIGN OF STREETS AS CHILD FRIENDLY
ENVIRONMENTS

The study examines the factors that affect the 8-11 years old primary school
students’ commute to school by using active transportation modes (i.e., walking and
bicycling). Active commuting to school is promoted for children as the main
opportunity for children’s physical activity for their physical and even mental health.
However, in recent years there has been a significant decrease in the number of children
who engage in physical activity in many parts of the world including Turkey. As a
result of rapid urbanization, decreasing number of open spaces in urban areas and also
increasing level of car ownership are seen as the main reasons for children’s passive
lifestyles. One of the easiest and most practical ways to adopt physical activity in
children's daily life is to enable children to commute to their school by walking or
bicycling. On the other hand, although there are increasing number of studies abroad,
there is an important literature gap about the factors affecting children’s active
commuting to school in Turkey. Besides multiple social factors (such as parents'
concerns about the safety of their children) children's perceptions about physical
characteristics of the built environment (such as land use and vehicular traffic) are some
of the significant factors shaping travel mode of children to school. The aim of this
study is to identify the social and physical factors that affect mode choice of children's
commuting to their school while examining children's and their parents' experiences and
expectations about the built environment. Developing as a study about 8-11 years old
primary school students in two schools of two neighbourhoods in Bornova/lzmir, this
thesis deploys fields observations and majorly user surveys with these children and their
parents about their experiences of commuting to school. Finally, it develops
recommendations and strategies for the physical design of the streets for children to use

active transportation opportunities.



OZET

COCUKLARIN FARKLI MAHALLLELERDEKI OKULLARA
AKTIF GIDIS-GELISI: SOKAKLARIN COCUK DOSTU CEVRELER
OLARAK TASARIMI

Arastirma 8-11 yasindaki ilk 6gretim O6grencilerinin okula aktif bir sekilde
(yiriiyerek veya bisikletle) gidip gelmesini etkileyen faktorleri incelemektedir.
Cocuklarin fiziksel ve zihinsel sagliklar1 i¢in okula aktif bir sekilde gidip gelmeleri
fiziksel aktivitelerinin temel firsati olarak tesvik edilmektedir. Fakat, son yillarda
Tiirkiye dahil olmak {izere diinyanin pek ¢ok yerinde fiziksel aktivite yapan cocuk
sayisinda onemli bir diislis gézlemlenmektedir. Hizli kentlesmenin bir sonucu olarak,
kentsel mekanlardaki ac¢ik alanlarin azalmasi ve ara¢ sahipligindeki artis, cocuklarin
pasif yasam tarzlarini siirdiirmelerinin nedenleri olarak goriilmektedir. Cocuklarin
hayatinda fiziksel aktivitenin bir gilinliik yasam aktivitesi olarak benimsenmesinin en
kolay ve uygulanabilir yolu ¢ocuklarin okula gidip gelmelerinde aktif olmalaridir. Ote
yandan, bu konuda yurtdisinda bir ¢ok sayida calisma olmasma ragmen, Tiirkiye'de
cocuklarin okula aktif bir sekilde gidip gelmelerini etkileyen faktorler hakkinda 6nemli
bir literatiir acigr bulunmaktadir. Bir ¢ok sosyal faktoriin yami sira (ebeveynlerin
cocuklarmin giivenlikleri ile ilgili endiseleri gibi) ¢ocuklarin yapili ¢evrenin fiziksel
ozelliklerine iligkin algilar1 (arazi kullanimi ve arag trafigi gibi) ¢ocuklarin okula gidip
gelirken kullandig1 seyahat modlarmi sekillendiren onemli faktorlerden bazilaridir. Bu
calismanin amaci, ¢ocuklarin ve ebeveynlerinin yapili ¢cevreye iliskin deneyimlerini ve
beklentilerini incelerken, ¢ocuklarin okula gidip gelirken kullandig1 ulasim modlarini
etkileyen sosyal ve fiziksel faktorleri belirlemektir. Bornova / izmir'de iki mahallenin
iki ilkokulunda 8-11 yasindaki ilk 6gretim 6grencileri hakkinda bir aragtirma olarak
gelistirilen bu tez, alan gozlemleri ve biiylik 6l¢iide ¢ocuklar ve ebeveynlerinin okula
gidip gelme deneyimleri hakkinda kullanici anketleri sunmaktadir. Son olarak,
¢ocuklarin aktif ulagim firsatlarin1 kullanmalar1 igin sokaklarin fiziksel tasarimina dair

Oneriler ve stratejiler gelistirmektedir.



“If we want children to flourish, to become truly empowered, then let us allow them to

love the earth before we ask them to save it.”

David Sobel

Vi
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CHAPTER 1

INTRODUCTION

1.1. Problem Definition

This thesis examines the factors that affect primary school student's active
commuting to school in the case of two schools of two neighbourhoods in
Bornova/lzmir. Active commuting to school is promoted for children to be physically
and mentally healthy. This thesis assumes that the promotion of physical activity in
childhood is essential. Physical activity provides a number of significant benefits for
children, including improved physical and mental health. Risk factors for cardiovascular
problems and obesity begin in childhood and last to adolescence (McGill, 2000;
Boreham and Riddoch, 2001). Children who regularly engage in physical activity have
less chronic diseases (Boreham and Riddoch, 2001; Biddle et al., 2004 ), have more
psychological health (Biddle et al., 2004) and be more active in their adolescence and
adulthood periods (Malina, 1996). This study argues that policies related to the built
environment especially urban design implementations that encourage more active

lifestyles can enable children to reach a healthy life.

Accordingly, over the years, the number of children who regularly engage in
physical activity is decreasing rapidly (National Physical Activity Plan Alliance, 2016;
Cavill et al., 2006; Republic of Turkey Ministry of Health, 2014). Only 21.6% of 6 to
19-year-old children and adolescents in the United States attain 60 or more minutes of
physical activity on at least 5 days per week (National Physical Activity Plan Alliance,
2016). In Europe, in 2006, only one-third of school children are reported to comply with
recommended physical activity duration which is 60 or more minutes per day (Cavill et
al., 2006). In addition, According to the report titled "Turkey Nutrition and Health
Survey 2010" 65.8% of 6-8 years old children, 52.7% of 9-11 years old children, 56.2%
of 12-14 years old adolescents and 57.8% of 15-18 years old adolescents do not have
any physical activity regularly in Turkey (Republic of Turkey Ministry of Health,
2014).



Active commuting to school is one of the affordable and applicable way for
children to achieve being physically active. In this way, children can participate in
physical activity as a part of their daily lives. Although there are a few of studies that
have not found a correlation between physical activity level and active commuting to
the school (Metcalf et al., 2004), a large number of studies show that children who
commute to school by walking or bicycling tend to be more active in their daily life
than those who do not (Cooper et al., 2003; Lee et al., 2008; Ozdemir and Yilmaz,
2008; Rosenberg et al., 2006). For example, according to Cooper’s study (2003),
children who walk to school (65%) are significantly more active than those who travel
by car. Likewise, Rosenberg (2006) tells that students who actively commute to school
have a lower body mass index than non-active commuters to school. Supportively, Lee
(2008) examines the results of 18 different studies about active commuting to school
and levels of physical activity, weight, and obesity in children and it tells that 15 of 18
studies have a positive relationship between active commuting to school and total

physical activity degrees.

Although nowadays benefits of active commuting to school is a popular subject,
especially in studies abroad, the percentage of children who commute to school by
walking and bicycling decline (McDonald, 2006; Salmon et al., 2005; Sturm, 2005).
Salmon's (2005) study indicates that the frequency of walking and cycling to school and
from school has declined steadily from 1985 to 2001 in Melbourne, Australia. Also
Sturm (2005) points out that the percentage of walking to school among the U.S.
children aged 5 to 15 years has declined between 1977 and 1990. Therefore, the low
amount of this sustainable and affordable model of physical activity at a period of non-
active childhood is an important health issue that has to be solved. On the other hand,
there is an important literature gap about the factors affecting children’s active
commuting to school in Turkish cities. Factors that influence walking to and from
school among children in Turkey require further investigation. Also, there is limited
evidence to guide policy and urban design interventions in Turkey to encourage

children walking to and from school among children in Turkey.

Among the major factors shaping the conditions for children’s active commuting
to school, many studies emphasize parental attitudes and their influence on children’s
travel behaviour (Salmon et al., 2007; Timperio et al., 2004). On the other hand,

children’s perception of their environment is studied less and mostly not seen as

2



important as much as parents’ perception of the built environment. Banerjee et al.
(2014) point out that while parents' perception of their built environment is highly
negative, children’s view about their environment is not. In other word, children and
their parents mostly have not a similar view about their environment, whereas the
perception of children about the environment needs to be investigated more.
Accordingly, this study makes an important contribution to the literature in terms of

referring to children’s perceptions and expectations about physical environment design.

1.2.  Aim of the Study

The aim of this study is to identify the social and physical factors that affect travel
mode choice of children's commuting to their school while examining children's and
their parents' experiences and expectations about the built environment. Figure 1.1
shows the main approach of this study about the factors affecting children’s tendency to

walk to school.

Distance Between Home and School
Vehicular Traffic
Sidewalks and Bikeways

Aesthetical Features

Affecting Factors Sense of Safety
Land Use and Population Densit i ’
Biiilt ERiireRmant P y Children’s Tendency
I to Walk to School
Social Environment Parents’ Characteristics Independently or NOT

Children’s Characteristics

Figure 1. 1. Conceptual Model of Study Approach About the Factors for Children’s
Active School Travel

As urban designers, if we consider developing policies for children’s active use of

the environment, first we need to know affecting factors of it and children's perceptions

3



about their environment as individuals. In accordance with this purpose, the following

questions will guide this research about the factors shaping children’s active commuting

to school:

e What kind of physical and social environment characteristics affect children’s

active travel to school?

o Physical environment factors

Shorter distance between home and school may increase
children’s tendency to walk to school.

Improvements in vehicular traffic such as traffic calming
measures and safe crossings may increase children’s tendency to
walk to school.

Improvements in the quality and width of sidewalks and
bikeways may increase children’s tendency to walk to school.
Improvements in aesthetical features such as well-maintained
buildings, trees and plants, cleanness of the built environment
may increase children’s tendency to walk to school.

Children’s and parents’ safety perceptions about the built
environment may affect children’s tendency to walk to school.
Land use and population density of the environment may affect

children’s tendency to walk to school.

o Social environment factors

Parental features such as socio-economic characteristics of the
household may affect children’s tendency to walk to school.
Children features such as children’s gender and age may affect

children’s tendency to walk to school.

e What are the differences between children’s and parents' perceptions and

expectations about about the built environment?

o Parents’ and children’s perceptions about the built environment are

different. Because, physically and socially, children and adults have

different needs and expectations about the built environment.

e How to improve children’s active mobility to schools by urban design

implementations?



o Improvements in the built environment such as sidewalks and bikeways,
vehicular traffic and aesthetical improvements may increase children’s

tendency to walk to school.

Through these questions my hypotheses are; a) As well as socio-demographic
characteristics of the household and children's characteristics, physical characteristics of
the built environment affect children’s active commuting to school. b) Moreover,
physical and social factors interrelate to each other in children’s active commuting to
school. They both affect the children's and parents’ perceptions about the built
environment interrelatedly. ¢) Children’s and parent’s perception about the built
environment are different and it is clear that the associations between the physical
environment and physical activity among adults are not feasible to children.

1.3. Methodology and Study Site

With this study, children who are in primary school around 8-11 ages in Doktor
Cavit Ozyegin Primary School in Evka-3 neighbourhood and Kars Halil Atila Primary
School in Erzene neighbourhood in Bornova / Izmir are examined to investigate the
factors that affect those children’s active and independent commuting to school. Within
this context, three methods employed to examine these factors. First, to examine the
immediate built environment of the schools, site observations are employed. Then, to
examine children's and parents' experiences and expectations about the immediate

environment of schools, questionnaire studies with children and parents are employed.

1.4. Structure of Study

This thesis examines the factors that affect primary school student's active
commuting to school in the case of two schools of two neighbourhoods in
Bornova/lzmir. Chapter 2 details the definitions of childhood in terms of biological,
psychological, sociological and legal aspects. After that, it explains the concept of

children, especially in Turkey. It also studies the association between children and the



built environment and finally children’s independent mobility without the supervision

of adults (especially parents) in the built environment.

Chapter 3 details the extensive literature about the factors affect children’s active

commuting to school under the titles of physical and social environment factors.

Chapter 4 discusses a number of urban design implementations in order to
encourage children to be active especially in their travel to school. After that, it
evaluates successful implementations of each project according to built environment
features such as vehicular traffic, sidewalks and bikeways, aesthetical features, sense of
safety and land use features.

Chapter 5 shows the methods that are used to collect the data for this research and
the general context of the study site in respects to its location, geography and physical

structure.

Chapter 6 deals the results of the site observation about the immediate
surroundings of schools and results of parents’ and children’s questionnaire studies. It
discusses children’s features, socio-economic features of the household and
neighbourhood features and their associations between children’s tendency to active

commuting to school.

Chapter 7 compares children’s and parents’ perceptions and expectations about
the immediate environment of schools according to answers of questionnaire studies.
After that, it discusses actual and perceived risk factors for children’s active commuting

to school according to field observation and results of questionnaire studies.

Chapter 8 is the last chapter. This chapter includes recommendations about
encouraging children to walk to school with several urban design implementations. It
presents these recommendations by taking into account children's own expectations and
physical characteristics of the built environment and taking inspiration from the

successful urban design implementations.



CHAPTER 2

CHILDREN AND BUILT ENVIRONMENT

To understand the association between children and the built environment, we
need to examine the concept of childhood and children’s needs. The quality of the
physical environment can affect children’s health both negatively or positively
(Cummins and Jackson, 2001). Children need to be active in the built environment in
order to be healthy in terms of physical and mental. Therefore the relation between

children and built environment is quite significant and need to be examined.

This chapter focuses on biological, psychological, sociological and legal
definitions of childhood as well as the concepts and the stages of childhood. After that,

it aims to discuss children’s mobility in the built environment and their limitations.

2.1. Definitions of Childhood

Biologically, a child is a person between infancy and adolescence, or the period of
human development from infancy to adolescence (Rathus, 2013). The physical
development characteristics of the child vary according to the age groups (Fisek and

Yildirim, 1983).

e Children from birth to 1-year-old: They spends most of their time with
orientation. They can stand up by themselves and walk when held by both
hands. They could imitate a sound, learn to say two or three words, understand a
short command or prohibition. They explore the world; start to look at and touch
everything. They participate fully in playing games with adults (Fisek and
Yildirim, 1983).

e Children from 1 to 2 years old: They walk by themselves and discover their
surroundings. They can bring two words together and enrich their vocabulary.

They show interest in the movement and behaviour of adults and try to imitate



them. They start to show interest in other children and want to play with them,
but this play is very personal (Fisek and Yildirim, 1983).

Children from 2 to 3 years old: They can jump and climb. They develop their
language, start to ask questions, understand most words and sentences. They
start playing with other children and realize that a world exists outside his family
(Fisek and Yildirim, 1983).

Children from 3 to 4 years of age: They can wander on their own and visit
neighbours. They can tell their name, sex and age. They play with the other
children and start sharing the objects (Fisek and Yildirim, 1983).

Children from 4 to 5 years old: They can bounce, ride on a swing and use the
types of equipment in playgrounds on their own. They start to show interest in
the activities of adults (Fisek and Yildirim, 1983).

Children from 5 to 6 years old: They know climbing the tree and dancing
according to music. They start to be interested in activities in and around the
house. They can create games and change rules when playing (Fisek and
Yildirim, 1983).

Children from 6 years to 12 years old: They have a continuous change in the
body, and therefore, the progression of motor skills are the most prominent
features of this age group. Children's controls on their bodies increase, and they
can sit for a long time, focus and maintain their attention. Regular exercise is
essential at this age. Motor movements of these children are more regular and
have coordination. Running, climbing, swimming, cycling, slipping are just a
few of the physical skills that primary school children can do (Fisek and
Yildirim, 1983).

Children from 12 to 18 years old: In adolescence, increase in height and weight
are significant at this age group. Growth for boys and girls starts at different
times. On average, girls start to grow two years ago and complete the growth

process earlier than the boys (Fisek and Yildirim, 1983).

On the other hand, children’s phychological development is explained by Jean

Piaget who is a psychologist. Piaget states that children's cognitive development is

completed during the period of childhood (Canakgioglu, 2012). This theory is accepted

as the predominant understanding of children and a universal idea which assumes a

biological and social stage of children from infancy to adolescent (Canakgioglu, 2012).
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Before Piaget's theory, children are often considered as adults. Instead, Piaget implied
that the way of children thinking is substantially different from the way that adults
thinking. According to theory of cognitive development by Piaget, childhood includes
four stages: sensorimotor stage which include birth to 2 years, preoperational stage
which include ages 2 to 7, concrete operational stage which include ages 7 to 11, formal
operational stage which include age 12 or more (Piaget, 1954).

Sensorimotor stage is a process that continues to evolve with the participation of
perception and dynamic activities for a new-born child and continues until the
appearance of speech and symbolic images. The child cannot grasp the perceptual
continuity of the objects due to the lack of coordination between the spaces and the
comprehension. Preoperational stage is a process that a large amount of children
perceive the environment in general and try to integrate objects and concepts that are
not related to each other without considering the details. Concrete operational stage
constitutes a turning point in terms of the child's cognitive development; children start
to think logically, and establish a more holistic relationship with their environment.
According to Piaget, children at this stage are capable of processing the information
they schematized in their mind depending on the action, sensation and movement. On
average, 12-year-old children enter the formal operational stage. At this stage, they have
been able to understand personal and abstract interpretations expressed by concrete
concepts. Beginning from the age of 7-8 years, with increasing socialization, they start
to enter into debates at the level of expressing their own perceptions and they have a
more critical attitude towards the social environment and standards in which they are
involved (Canakgioglu, 2012).

Moreover, children’s social and legal status has changed by time. According to
O'Brien (2000), children's place in society is acknowledged towards the end of the 20th
century both socially and legally. In the book "The State Of The World’s Children "
(2005) UNICEF explains changing images about childhood by time. Accordingly, in
1919 thanks to the ‘“Save the Children Fund’’, thoughts about children have begun.
This fund concern about the post-war poverty of a large number of children around
Europe. Later the name of the fund change and become the International Union for
Child Welfare. In 1924, the Union initiated children’s rights in terms of physical and
social development and they helped children when they have a sickness, disables or
hungry; also when they have economic exploitation or freedom problems or they need

9



upbringing as a social agent in the society. In 1989, The UN General Assembly
approved the Convention on the Rights of the Child. The United Nations Convention on
the Rights of the Child, in 1989, characterised a ‘child' as an individual beneath the age
of 18, except if the laws of a specific country determine the legal age for adulthood
youthful (United Nations General Assembly, 1989). The Convention is the leading
worldwide human rights agreement to unite all worldwide standards of arrangements
concerning kids under the same roof, and the first to introduce child rights as a legal
obligation. The World Summit for Children was arranged in New York in 1990 and
delegates from several states and governments participated. The leaders signed the
"World Declaration on the Survival, Protection and Development of Children" along
with an action plan for implementing the declaration by the year 2000. By the 2000’s
The UN General Assembly arranged a special session for children, and met for the first
time to specifically discuss children’s problems. Over a hundred children participated in
the session as delegate members. Finally, with the "Convention on the Rights of the
Child ", all countries of the world have recognized the existence of economic, civil,
political and social rights of the children and have promised to fulfil their requirements
at the national level (Kirazoglu, 2012). After these developments about children rights,
at present, children start to be seen as an individual agent of the society.

In parallel with the western world, the start of the developments related to child
law in Turkey is the 20th century (Kirazoglu, 2012). At that time, regulations
concerning children is published, and children in challenging conditions are helped with
services through charitable foundations. Significant developments in children's rights,
especially place in the Republic period. Unlike other legal systems, the rules for the
protection of children in the Turkish Legal System are supported directly by laws
(Kirazoglu, 2012). Turkey signs the UN Convention on the Rights of the Child in 1990,
and then it is approved in 1995 (UNICEF, 2011). Parallel to the UN Convention on the
Rights of the Child, all boys and girls up to 18 years old are regarded as a child in
Turkey (UNICEF, 2011). According to the rights of children in Turkey, every child has
the right to protection and care and to have a personal and direct relationship with his /
her parents. Besides, the State has been obliged to take preventive measures against

children against all forms of abuse and violence. (UNICEF, 2011).

The Convention identifies "childhood" as separated from adulthood and
legitimised that what is suitable for adults may not be convenient for children. After
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that, the Convention ask for governments to supply substantive assistance for children
and promote families to protect children from being separated from their parents. The
Convention recognises that children have their rights, and they are not passive agents of
charities but authorised actors in their development (United Nations General Assembly,
1989). In the report named "The State of the World's Children: Childhood Under Treat",
UNICEF (2005) defines childhood as the period for a child to be in school and in play,
to grow self-sufficient with the support of their family and the community consisting of
adults. It is a valuable period in which a child should live away from fear and severity,
and they have to be preserved from harassment and exploitation. Childhood does not
mean just the period between birth and maturity; it means to the situation of the child's
life and the quality of this period. Although intellectual discussions about the
description of childhood and cultural differences of states about what to hope from
childhood period, there has always been a significantly shared consciousness that
childhood refers an individual and safe period (UNICEF, 2005). Childhood is one of the
immutable and natural rings of our life process and it is a socio-cultural concept. For
this reason, it is determined according to norms and values like other social concepts.
Both experiences of children and the concept of childhood have changed for centuries.
Changes in childhood due to economic and environmental conditions affect the social

conditions of children.

Accordingly, children's spatial mobility is a concept that changes according to
time, culture as well as social norms and it has to be examined regarding these
variables. For example, At the beginning of the 19th century, with the industrial
revolution and economic changes, especially in the western world, perception of
childhood has changed (Kirazoglu, 2012). With the increase in welfare level in the
society, children have experienced the transition from working life to school life.
Within this process, new concepts like security needs, future concerns, education and
development of the child have been revealed and the new role of the child in the urban
environment has shaped. Accordingly children begin to be conceived as dependent on

their parents.
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2.3. Children in Built Environment

Towards the end of the 20th century, with the globalization of children's rights,
the status of children's right to have a separate life from adults became to spread in
social and legal environment. Similarly, researches on childhood sociology emphasized
the importance of children's positions as social actors and as creative and inventive
users of the space (James and Prout, 1997). Together with all these researches and
developments on the children’s right, the traditional concept of childhood as vulnerable
and in need of protection suggested by developmental psychology and socialization
theories are in the centre of focus of researches in recent years (Valentine, 2004,
Mayall, 2009). Unaccompanied children conceived as a worrisome and undesirable
individual on ‘‘adult spaces’’ if they appear in areas which have not been particularly
identified as ‘‘childhood spaces’” such as playgrounds or schools (Jenks, 2005).
Children are considered as vulnerable to unknown risk factors of daily life. Urban
public space is perceived as a zone where children are spatially restrained according to
age. Therefore despite an increasing number of children living in cities, today it is not
common to see an unaccompanied child in public spaces (O’Brien, 2000). The
perception that public space is not safe for children results in an increase in adult-
oriented investments in public space. Accordingly, supplying child-friendly facilities
such as traffic calming diminishes. As a result, children’s loss of outdoor freedom has

become a vicious cycle.

Cunningham (2005), advocates that childhood should be thought with the society
and physical environment. Although the social environment is very important, the
physical environment is also crucial (Freeman and Tranter, 2011). Children are shaped

by their social world and also their physical world in which places they grow up.

"Built environment” is a term that refers to places such as buildings and streets
which are created by human activities on purpose and it refers fundamentally to outdoor
spaces (Roof and Oleru, 2008). The built environment in which children live has a
substantial impact on children’s life. Health and the built environment features such as
quality of air, water, and food are interrelated to each other. The physical environments
of the home and school also have an impact on health regarding to exposures to lead,

dirt, noise, and the light of environment. According to Committee on Environmental
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Health (2009), the general structure of the physical environment of a child's community
have also an impact on health in a number of ways. As cities have spread over rural
areas, urban development has been frequently transformed into low density settlements
in rural areas. As a result of urban sprawl, automobile travel has become widespread
and it causes both air pollution and traffic problems. As another result of urban sprawl,
some urban areas have a lack of opportunities such as few supermarkets and community
gardens, and it can cause an obstacle to access to vital productions such as foods. On the
other hand, the physical environment of a settlement can provide possibilities for play
which is a fundamental notion for the development of children, and for physical activity
which helps to achieve overall well-being for children (Committee on Environmental
Health, 2009).

To explain the effects of the built environment on child Freeman and Tranter
(2011) gave an example that two children have a similar family structure but live in
quite different environments. For example one of them lives in a deprived and
demolished building estate in a central area, other lives in a government housing estate
with low residential density in a suburban area. In comparison, the experiences of the
environment of the child who grows up in an apartment building above a commercial
place in a central district would be quite different from a child who grows up in a
suburban area isolated from traffic and crowded. Although the suburb is physically
quite close to the centre, the lifestyles and influences associated with the environment

would be quite distinctive (Freeman and Tranter, 2011).

On the other hand, in Bishop and Foulsham's (1973) study with a mapping
method, children and adults have different images of their neighbourhood. This study
found that when adults’ maps mostly show a lighthouse in the neighbourhood as a
significant landmark, children's maps do not show the lighthouse, but show kiosks,
telephone booths and some vacant lots as their favourite places. In other words, children
mark smaller scale parts of the neighbourhood (Bishop and Foulsham, 1973). Children
unlike adults, spend extensively their time at school, have substantial time for
recreation, carry out their daily physical activity through play, might not drive, and they
must comply with the restrictions imposed by adults (Krizek et al., 2004). With all these
differences, children behave differently than adults in the built environment. Therefore,
standing on only researches of community design and physical activity of adults will be

incompetent research for children.
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Besides, children’s environment need to have more attention in childhood
literature. Although there are several studies that investigate parent’s influence on their
children’s mobility in the built environment (Salmon et al., 2007; Timperio et al., 2004)
children’s perception about their environment is studied by a few literature (e.g.
Banerjee et al., 2014, Krizek et al., 2004). Children are usually do not have a chance to
identify their needs and expectations about the public spaces (Spencer and Woolley,
2000). When thinking about children’s active commuting to the school, it is always
conceived as parent’s perceptions about their children’s mobility in the built
environment and children are not conceived as an independent agent in the society
(Banerjee et al., 2014). However they should be considered as an indispensable and
independent part of the built environment. Researches illustrate that children’s
experiences and participation of the planning process is quite sinificant in order to bring
children in the physical environments, thus urban planning and policy makers should
work with real researches and children (Malone, 2013). Therefore children’s needs and
perceptions about their environment should be known in order to develop policies about

children’s mobility in the built environment (Banerjee et al., 2014).

2.3.1. Children’s Independent Mobility in Built Environment

Independent mobility of children refers to the movement of children aged under
18 years without accompanied by adults (Hillman et al., 1990; Whitzman and Mizrachi,
2009). Children's independent mobility in the built environment usually contains active
transportation modes such as walking and cycling, and sometimes public transportation
vehicles (Fyhri et al., 2011). Independent mobility usually depends on the parental
licence (that is parental permission) for unaccompanied mobility around built
environment. Children's independent mobility is usually seen as more appropriate when
children are at the age of between 8 and 13 years. The reason for this, parents confirm
that their children can have more capabilities to understand and perceive the physical
environment and defend themselves (Whitzman and Mizrachi 2009; Carver et al.,
2010). According to researches, boys likely to be more independent in the built

environment than girls. This shows boys can have more licenses for travelling to places
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without adult supervision and also take public transport without their parents (Mackett
et al. 2007; Brown et al. 2008; Carver et al. 2010).

Over the last decades, the possibility of children’s independent mobility around
the neighbourhood has decreasing dramatically in different part of the world (Hillman et
al., 1990; Schoeppe et al., 2014; Bjorklid, 2002). For instance, according to the study
titled “One False Move” by Hillman et al. (1990), between 1971 and 1990 there was a
quite significant decrease in children’s independent mobility in England. Also Schoeppe
et al. (2014) found that Australian children’s independent mobility levels declined
between 1991 and 2012. Prezza et al. (2001) found that in Italy, %71 of 7 to 12 year-old
children are going to and from school with their parents. This means these children are
lacking in the chance of independent mobility and to meeting other people and to
practice the environment on their own. Likewise, in Sweden according to Bjorklid’s
(2002) research children’s independent mobility has diminished because parents are

worried about traffic.

While the importance of children’s independent mobility in the built environment
is acclaimed, there are concerning reports about decline in children’s independent
mobility due to rising vehicular traffic. Parents’ fear of traffic forces them to escort their
children to school or to friends and consequently restricts the children’s freedom
(Heurlin-Norinder, 1996). According to Hillman et al. (1990), declining trend of
independence mobility of children arises due to parents’ restrictions on their children’s
independent mobility because of a fear of danger from vehicular traffic. In addition
O’Brien et al. (2000) express that there are a decline in the number of children who
have independent travel to school without accompanied by an adult because there are a
increase in parental anxiety about children's safety in built environmetn especially
public spaces. In other words, children’s mobility in the built environment is mostly

shaped by their parents' perception and mobility in the built environment.

"Parent’s licences" concept is firstly mentioned in Hillman et al.’s (1990) study.
Parent’s licences refers that which kind of mobility permissions do children have in
their environment without their parents. O’Brien et al. (2000) use this concept to
examine children’s spatial mobility in different characterized parts of London. He found
that early children and girls have less licences in urban settings than the others. Besides

there are a number of literature about how children's independent mobility change
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according to size and the density of the city which they live (e.g. Heurlin-Norinder,
1996; Jones, 2000; Kytta, 2004; O’Brien et al., 2000). These studies explored that
children who live in lower density environments have more licenses than the others.
According to the result of O’Brien et al.’s (2000) study, the reason of declining trend on
children’s independent mobility in higher density environments is not only because of
parent’s licenses but also children's negative perceptions of their built environments.
Children who live in the inner city describes their environment as chaotic and stressful
while children who live in outer of the city describes their environment as quiet and
peaceful (O’Brien et al., 2000).

Children’s development is both physical and psychological process as well as a
social process. International studies have found that as children’s independent mobility
has decreased sharply, also their play areas are shrinking (Heurlin-Norinder, 1996).
However, children's development is undoubtedly connected with play, which is
precisely on the immediate environment of children in which children closely associated
with their surroundings. Children play continuously, around their school, home and
even en route from home to school and through play, children train their cognitive,
mental, social and physical abilities. The outdoor environment is an essential balancing
factor for children because the indoor environment is mostly for adult-dominated
regarding sizes and functions (Moore and Young, 1978). Because of this for growing
children their local and proximate environment are most important environments. For
children in order to become independent and functioning agents of society, they need to
spend time in their proximate outdoor environment without being accompanied by
adults (Heurlin-Norinder, 1996). Children’s environments expand outside of the home
especially by the ages of 8-9 and parental restrictions diminish (O’Brien et al., 2000).
Backyards of home, school gardens, streets and playgrounds are accessible public
spaces for children to spend time and be active. For example, while children travel to
school or a friend’s home, streets are one of the most used public spaces by children.
Also, backyards are essential for children to play with their peers and also develop their
cognitive developments. For this reason, public spaces in which children can be active
and independent are quite significant for children’s developments and these spaces

should be designed not only for adults but also for children.
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2.4. Summary

This chapter details the definitions of childhood in terms of biological,
psychological, sociological and legal aspects. The concept of childhood has shaped
according to economic and social conditions of the time and the geography. At
contemporary times, children are dependent on their parents at their mobility in the
environment, whereas their movement in the environment is bounded to the immediate
environment of their school, home and route to school (if the distance is walkable). On
the other hand, the outdoor environment that children spend time is a substantial factor
for their psychological and physical development. Accordingly, the physical design of
the children's environment is quite significant to achieve for children being healthy

mentally and physically.

Studies that aimed to create and develop child-friendly environments gain value
nowadays. Researches show that children's perceptions and needs should be known in
order to create these child-friendly environments. Therefore studies that investigated the

relationship between the child and the environment are crucial.
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CHAPTER 3

FACTORS AFFECTING CHILDREN’S ACTIVE
COMMUTING TO SCHOOL

Walking and cycling to school is recommended for children to be mentally and
physically healthy, whether with the supervision of an adult or not. One of the easiest
and most practical ways to adopt physical activity in children's daily life is to enable
children to commute to their school by walking or bicycling. According to recent
researches about the relationship between cycling and walking to and from school and
being physically and mentally healthy, there are several reasons for the decreased trend
of walking and cycling to and from school. They are social and physical environment
factors. Therefore, to encourage children to walk and bike to school, these affecting

factors should be investigated.

While some researchers emphasize physical factors as the most important factors
to explain walking as a mode choice by children for commuting to school, others
underline social factors as more important. This study considers that children’s travel
mode choice to school is affected by both physical (home-school proximity, vehicular
traffic conditions on the path to and from school, neighbourhood built environment
characteristics) and social (household socio-economic attributes, and parental or
caregiver perceptions of neighbourhood safety) factors by their interrelation to each

other.

This chapter details these factors under the titles of social and physical factors.
Social factors examine parental and child related features. Physical factors examine
distance between home and school, vehicular traffic, sidewalks and bikeways,

aesthetical features, sense of safety and land use and population density.
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3.1. Social Factors

Socio-cultural factors are one of the most investigated factors in children's active
commuting to school. To give examples, Yarlagadda and Srinivasan (2008) found
substantial impacts of socio-economic features of the household, but report that the
effects of distance between home and school and built environment features are
statistically insignificant. Similarly, McMillan (2007) reports that builr environment
characteristics have fewer effets on children's travel mode to the school than the socio-

economic features of the family.

Social factors can be examined under the title of parental and children related
features. Parental features are socio-economic features of the family such as income of
the household, car ownership and education level of the parents. Children related

features are gender and the age of the child.

3.1.1. Parental Features

According to Banerjee et al.’s (2014) study, parents’ own walking behaviours is
associated with how their child travel to or from school. A higher proportion of children
whose parents walk more than a few times a week walked to and from school (%63)
than those whose parents do not regularly walk (%26). On the other hand, according to
Sidharthan’s (2010) research, in the context of children’s mode preference to go and
from school, children’s travel mode preference to school are effected by the behaviours
and preferences of other households and people in the same neighbourhood. For
example, if parents observe that many children in the neighbourhood walk to school,
they feel comfortable sending their children by walk as well. Likewise, according to
Hume et al. (2009), children whose parents have good relationships with their
neighbours are more likely to have active commuting in the neighbourhood compared

with other children.

On the other hand, according to Sidhartan's (2010) study, household

demographics such as more household income and car ownership is associated with
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higher tendency to use the car and lower tendency to use alternative modes such as
school bus and walking. Sidhartan (2010) indicates that previous researches also
demonstrate this tendency. Similarly, according to Mitra et al.’s (2010) study, walking
is less common among children whose household have high-income. Similarly,
McDonald (2008) examines the results of 2001 US National Household Travel Survey
and states children who live in low-income neighbourhoods are more likely to walk to
school. Also, Banerjee et al. (2014) found that children who live with a single parent
and in a household with annual income less than $35,000 tend to significantly walk
more to and from school more than children who live with both parents and in a
household with annual income more than $35,000. Besides Banerjee et al. (2014) found
that children with no or one car in their household and children whose parents receive a
high school degree or less are also significantly associated with active travel for the trip

from school.

Sidharthan's (2010) research shows that the existence of adult non-workers in the
household positively effects children’s tendency to walk to school, it is because the
adult nonworker can escort the children on the way to school by walking.

Moreover, parental work status and availability affect children's travel behaviour
to and from school. For example, in McDonald's (2008) study, mothers have more
tendency to travel with their children to the school. Also according to Hensher and
Reyes's (2000) study, in Sydney, Australia, %60 of parents drop children to the school
while they commute to work. Also, parents' tendency to drop children to school can
increase when the number of children in the household is increasing. These findings
show that maternal work status and automobile usage behaviour and the condition of the

household have a significant effect on children's trip behaviour to school.

Besides, there is evidence that the existence of single parents in the household
affects children's travel choice to school (Rosenbloom, 1989). Children's of single
mothers are more likely to have independent mobility around the environment, it may

because of that single mothers have more challenges with fewer opportunities.
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3.1.3. Children Related Features

Age factor plays one of the most important roles in the rate of walking or cycling
to go to school. According to previous researches, older children tend to walk more than
younger children for the school trip (Ewing et al., 2004; McDonald, 2008; Mitra et al.,
2010; Easton and Ferrari, 2015).

Gender is one of the most influential factor for children’s choice to go to school.
According to previous researches, boys walk or cycle to school more than girls ( Easton,
and Ferrari, 2015; Steward, 2011; Banerjee et al., 2014). Especially, girls appear to be
more influenced by safety perception in walking than boys, accordingly girls are more
being driven to the school by cars (Banerjee et al., 2014). Banerjee et al. (2014) found
that significantly more girls (%56) who perceive walking as safe walk to school than

those who perceive unsafe (%23).

3.2. Built Environment Related Factors

There have been studies on the effects of the design of streets on people's
behaviour in the environment (Appleyard et al., 1981). Appleyard et al. (1981) indicate
that a livable community have a secure territory, livable and healthy environment,
places for play and learn and greenery. Besides, Jacobs (1961) researched the
relationships between physical design of the streets and safety perception on people
with the concept of "eyes on the street”. According to this concept, more people and
activity on the street make the street safer. Within the light of these examples, physical
factors in the built environment can be significantly influential factors for both adults

and children's travel behaviour.

According to research that carried out by Churchman et al. (1991), we can see
that the physical design of the neighbourhood can make a difference in the ability of
children to play outside and use public space alone at an early age. This research shows
that how the physical and structural change between three different neighbourhood

characteristics effect on mother’s decision to allow their children to go out alone.
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According to the results of this study, mothers allow their children to go out alone in the
neighbourhood which is placed around a courtyard without car traffic because it is
suitable for play and have an opportunity to enter to the buildings through this courtyard
(Churchman et al., 1991).

Therefore, among the other factors, the physical factors, the design and planning
of the built environment are one of the essential factors of children’s and parent’s
choice of walking and bicycling to school (Saelens et al., 2003). Transportation and
land use policies and urban development policy could have an impact on children’s
active mobility. Accordingly, physical factors can be examined under the title of
distance between home and school, vehicular traffic, sidewalks and bikeways,
aesthetical features, sense of safety and land use and population density.

3.2.1. Distance Between Home and School

The excess of geographical distance between the home and school location plays
the most important role in the decreasing rate of walking and bicycling to school (Mitra
et al., 2010; McMillan, 2007). Decrease in travel distance may increase the propensity
to walking substantially. Urban design studies accept that the ideal walking distance is
400 meters for children to walk to school. This distance can be defined as the distance

taken within 10-15 minutes.

Mitra et al., (2010) indicates that in the City of Toronto, many public schools are
affected by province-wide restructuring policy, because of this policy children started to
locate far away from schools. Also, in the US, a similar trend has been observed during
the past decades (Schlossberg, 2006). Centralization of the schools and its result,
tendency to send children to private schools, are one of the most important reasons for
the car-dependent school journey. As parents have several choices for private school,
travel to the school may have increased (Fyhri et al., 2011). Private schools draw
students from the neighbourhood schools, reducing the proximity between a child’s
home and school location, and likely discouraging walking. However, changes in
applied policies in this issue can help to increase the number of children who can walk

to school.
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3.2.2. Vehicular Traffic

According to Davison and Lawson (2006)’s literature review about the
relationship between physical environment and children’s physical activity, the
presence of crosswalks, traffic lights and street connectivity end up with higher rates of
walking and bicycling to school . On the contrary, the high level of vehicular traffic
result in fewer rates of walking and bicycling to school (McMillan, 2007). Besides,
Boarnet et al.’s (2005) study about the effects of Safe Routes to School program,
crossing and traffic control improvements have a substantial impact on the possibility of
children deciding to walk and cycle to and from school. In parallel with this,
environmental alterations that address risk factors related to automobile traffic is likely
to be encourage children to more walking and biking and urban design implementations
that aimed at decrease parental perception and fear of crime may promote outdoor
physical activity among children (Committee on Environmental Health, 2009).
According to researches, the maximum speed on the streets should be 30 hours/km in
order to ensure that children can safely travel to school by walking or cycling with a

sufficient pedestrian pavement and safe access (Tandogan, 2014).

3.2.3. Sidewalks and Bikeways

According to Davison and Lawson (2006)’s literature review about the
relationship between the physical environment and children’s physical activity, the
presence of sidewalks on the way to school end up with higher rates of walking and
bicycling to school. Also, Boarnet et al. (2005) state that improvements in quality and
width of pedestrian ways increase the possibility of children’s choice to go to school by
walking. Besides, Ewing et al. (2004) noticed that street density and connectivity among
pedestrian ways have an important effect on walk and cycle to and from school.
Therefore in accordance with all the literature, it is clear that sidewalk and bikeway
features have a significant effect on children’s choice to travel to school. Indeed,
various sidewalk improvements that seem simple to regulate can increase the tendency

of children to walk to school.
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3.2.4. Aesthetical Features

According to Davison and Lawson (2006), features such as graffiti and empty
beer bottles in the immediate environment of schools have a negative effect on walking
and bicycling to school for children. Besides, Ewing et al. (2004) explain that
convenient pedestrian-friendly design implementations such as trees and plants along
the streets around the school increase children's tendency to walk or bike to school.
Similarly, Banerjee et al. (2014) state that aesthetical features such as street cleanness
around the school, the existence of abandoned or vacant lots on the way to school and
building maintenance on the way to school have a quite significant impact on children's
travel mode to school. For example, while exitance of a lot of litter and abandoned or
vacant lots on the street have a negative impact for walking to school, well-maintained
buildings on the way to school and street cleanness have a positive effect on walking to

school.

3.2.5. Sense of Safety

As we understand from previous researches parents anxiety of safety on their
children have a great impact on children’s use of open public spaces (Oguz, 2011). In
many countries, the amount of crime and the perceived and actual risks in the built
environment for children have increased, and as a consequence, there are changes in the
level of independence associated with children (Carbonara-Moscatti, 1985). That is
why parents tend to restrict their children’s mobility in public spaces. These mobility
restrictions are mostly because of increases in the level of traffic and parents’
conceptions of social dangers (Hillman et al., 1990). When thinking about road safety
for the way to and from school, extra consideration about children and the risk of injury
or death should not be seen as the only problem, but other factors such as perceived
risks and insecurity, parents’ and children’s anxiety, and limitations on children’s

mobility should also be considered seriously (Heurlin-Norinder, 1996).
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3.2.6. Land Use and Population Density

Some studies (e.g., Larsen et al., 2009; McMuillan, 2007) show that there are
positive interrelation between land use mix around the school location and walking
among children. Also, there are several studies about land use and preference of travel
mode which state that the built environment characteristics such as well-connected
streets, small city blocks and mixed land uses inspire nonmotorized transport (Cervero
and Duncan, 2003; Greenwald and Boarnet, 2001). On the other hand, Ewing et al.
(2004) explain that short blocks and mixed land uses had negative influences on
walking and biking to the school. Besides Mitra et al. (2010) emphasize that there is a
negative relationship between land use mix near the home or around the school location
and mode choice for school transportation. Mitra et al. (2010) emphasize that although
land use mix improves access and pedestrian comfort for adults, it have a negative
impact on children's choice to walk to school. Because of concerns about traffic in
mixed land use areas and children's negative perceptions about these areas, children feel

unsafe in mixed land use areas.

According to Davison and Lawson’s (2006) literature review about the
relationship between physical environment and children’s physical activity, availability
of parks and playgrounds encourage higher rates of walking and bicycling to school

among children.

On the other hand, the urbanism of the inner city no doubt provides to the
greater level of competency and proficiency in dealing with dangers, threats and
difficulties of city life (Banerjee et al., 2014). According to Banerjee et al.’s (2014)
study children prefer busy commercial areas as their favourite places than isolated and
quiet residential areas. He says that it results from most likely that children feel more
safe thanks to lively streets and "eyes on the street" and they like high opportunities for
bumping into their friends. However according to Banerjee et al.’s (2014) research, land

use factor is not associated with children’s active commuting to school.

Besides, there some studies about the relationship between children’s mobility
around the neighbourhood and the neighbourhood characteristic such as land use. For
example, Prezza et al. (2001) states that the most independent children who live in

Rome, are those children who live in apartment buildings with courtyards near the parks
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and in new neighbourhoods. Besides, according to Loukaitou-Sideris (2002) research,
inner city children relied more heavily on the neighbourhood park for open space
recreation and play than suburban neighbourhood children. It is most likely arising from
their crowded houses and accordingly lack of space for play and that they live in
gardenless houses. The vast majority of Inner city children (%95) live within a ten
minute walk from their neighbourhood park. As a result, most of them (%69) walk, bike
or use skateboards to access the park, while the suburban neighbourhood children
mostly by car (%74) and a higher number of them are accompanied by an adult (%83).
In other words, land use and urban developmental policies have a strong impact on

family policies about children’s daily mobility.

3.3. Summary

In light of the literature mentioned above, children’s travel mode to school is
affected by various features from the social environment to the physical environment.
As can be seen from the literature, the physical design of the immediate school
environment and the school route have a significant effect on walking to school. Almost
all literature points out that shorter distance between home and school is the most
important affecting factor on children’s walking to school. Moreover, the socio-
economic factors such as household income, the composition of the household and
parents’ perception on children’s active commuting to school are some of the
remarkable factors that affect to children’s walking to school. On the other hand,
children’s features such as age and gender are the most investigated factors related to
children’s active and independent commuting to school. It seems that children's travel to
school is highly affected by their parents’ perception of their children’s age and gender.
Consequently, Table 3.1 and Table 3.2 show that affecting factors on children’s travel

mode to school and what is the expected influences according to literature.
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Table 3. 1. Influential Social Factors For Children’s Travel Mode To School And

Expected Influence On Walking To School

Social
Factors

Increase in Age +
Children’s Gender (boy) +

Characteristics - . -

Children have friends in +
neighbourhood

Increase in years live in neighbourhood | +
Increase in neighbourhood relations +
Parents walking habit +
Increase in household size unclear
Living with both parents +
Number of children in the house -

Parents’ —

Characteristics Increase in income -
Number of working people in the -
house
Car ownership -
Mothers car using habit -
Child bicycle ownership +
Child phone ownership +
Increase in parental education -
Parents outdoor space use habit +
Parent’s supportive perception about +

active commuting to school
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Table 3. 2. Influential Physical Factors For Children’s Travel Mode To School And
Expected Influence On Walking To School

Physical
factors

Distance Distance between home and school -
Wide sidewalks +
Quality of sidewalk (material) +
Sidewalk and Bike | Obstacles on the sidewalk -
Way features Sidewalk amenities +
Signs for pedestrians +
Existence of bike way +
Increase in slope -
Existence of bus stop on the street +
Wide car roads -
Traffic Increase in traffic speed -
Environment Existence of crosswalk +
features
Existence of traffic lights +
Increase in traffic density -
Existence of traffic calming +
Existence of trees and flowers along | +
the street
Well maintained buildings +
Aesthetic features -
Quantity of abandoned areas -
Environmental pollution (bottles, -
trashes)
Mixed-use buildings along the street unclear
“Eyes on the street” unclear
Sense of Safety | Security measures along the street +
featur - -
eatures Street lightning +
Existence of parks unclear
Landuse And Existence of commercial and mixed unclear
Population Density | use areas
Existence of residential areas unclear
Population density of the area unclear
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CHAPTER 4

URBAN DESIGN CASE STUDIES TO IMPROVE
CHILDREN’S ACTIVE COMMUTING TO SCHOOLS

This chapter examines a number of examples related to child-friendly street
implementations which encourage children to be active and independent in the built
environment, especially the immediate environment of the school. In this direction, this
chapter examines Streets Ahead Project, Kindlindt Project, Safe Routes to School
Programme, Hackney Play Streets Project, Holland Woonerf Project and London Play's
Home Zone Project according to these project's successful implementations related to
vehicular traffic, sidewalks and bikeways, aesthetical features, sense of safety and land

use characteristics of the environment.

In today's industrialized and developed cities, children live in insecure, polluted
and crowded cities and cannot find a place for themselves (Sivri Gokmen, 2013).
Whereas the city should be able to supply that children feel safe in the physical
environment, and it should be able to make children feel as an equal part of society with
other individuals through the design, planning and behaviour of adult individuals
(Churchman, 2003). Attitudes and behaviours towards children's needs and rights are
rapidly changing. In 1989, many countries signed the Convention on the Rights of the
Child, which was adopted at the United Nations General Assembly. Within the
Convention, the Child-Friendly City (CFC) is accepted as an implementation which
aimed at developing children's lives and fulfilling their rights at the city and community
level. According to UNICEF’s report (2018), the Child-Friendly Cities Initiative (CFCI)
determined some strategies to develop the concept of CFC for local governments:

e Children themselves should participate in the processes

e Child-friendly policies and legal frameworks should be adopted to protect the
child's rights.

e Awareness of child rights should be understood by society.

e The CFCI action plan should be prepared for each goal area.

e A budget should be allocated for children
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e Cross-departmental coordination and partnerships should be adopted in local
governments.

e The capacity in local governments should be developed.

e Data and evidence should be collected before and after the project in order to

evaluate.

CFCI have launched in 2014 in Turkey after many European country and it is
aimed at helping children who have challenges in urban areas (UNICEF, 2019). In the
beginning, it launched as a project within the context of 10 municipalities including

Bornova-lzmir in Turkey. According to CFC approach:

A CFC is where children are protected from exploitation, violence and abuse; have a good start in
life and grow up healthy and cared for; have access to quality social services; experience quality,
inclusive and participatory education and skills development; express their opinions and influence
decisions that affect them; participate in family, cultural, community and social life; live in a safe
secure and clean environment with access to green spaces; meet friends and have places to play
and enjoy themselves; have a fair chance in life regardless of their ethnic origin, religion, income,
gender or ability (UNICEF, 2018, p. 10).

Within the concept of CFC, in order to make the physical environment more
livable for the child, a number of projects are carried out about children’s places in the
built environment. Children's places in the physical environment are mostly home,
school and play environments and the streets between them. Therefore, a CFC should
serve children safe school, home and play environments and provide safe streets

between children's places.

4.1. Streets Ahead Project

According to VicHealth’s (2011) report, "Streets Ahead" is a program to improve
physical activity in 4 to 12 years old children by encouraging them to walk and cycle
independently around their neighbourhoods in Australia. Implementations of the project
are both infrastructural improvements and social improvements in society.
Improvements in the social environment consist of informing children about drivers and

informing drivers about children and consequently, it aims to raise awareness in society.
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Importantly it includes some infrastructural applications such as traffic calming
measures that reduce car volume and speed around schools, street closures around the

school and home zones, better walking and cycling infrastructure and shared streets in

the neighbourhood (Figure 4.1 and Figure 4.2).

Figure 4. 1. Pedestrian Crossing Imorovements in the Street

(Source: VicHealth, 2011)

Figure 4. 2. Children and Parents in a Shared Street

(Source: VicHealth, 2011)
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4.2. Kindlint

"Kindlint" which means' “child route" is a project that was first implemented in
2007 in Amsterdam. Reframing Studio which implement the project explain the project
in  their official website (https://www.reframingstudio.com/projects/kindlint).
Accordingly, the main motivation for the project is to provide children routes which
they can walk and bicycle independently The project advocate that the age of the
children which allowed to have independent mobility has increased day by day and this
cause a number of health problems for children. Therefore, this project aims to connect
children’s places such as school, home and playgrounds and create a child-friendly
route by fun and safe streets. 4 stages are presented for the project to create safe and fun
routes for children. The first stage is to determine a child route in the neighbourhood,
second is to create safe traffic environment by safe crossings and traffic calming
measures on the route (Figure 4.3), third is to create play points on the route and finally
to implement more colour and art on the route (Figure 4.4). The project adopts a

participatory process in order to create child routes with children themselves.
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Figure 4. 3. A Kindlint (Child Route) Plan
(Source:Reframing Studio, 2012)
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Figure 4. 4. Children Painting the Stones on the Child Route

(Source:Reframing Studio, 2012)

4.3. Safe Routes to School Programme

Safe Routes to School is a significant international movement to make streets on
the way to and from school safe, accessible, and fun for children and it first starts in the
US (https://www.saferoutespartnership.org). According to information on the official
website of the programme, the aim of the programme is to create safe routes on the way
to school and in this way encourage children to walk and bicycle to school. The
programme has an action plan to achieve safe environments for children. It includes
creating a list of obstacles that children face on the way to school and accordingly
develop possible solutions for each challenge. These solutions consist of education
enforcements such as raising awareness in society and engineering enforcements such

as crossings, sidewalk and bikeway improvements (Figure 4.5 and Figure 4.6).
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Figure 4. 5. A Crossing Implementation to Slow Traffic

(Source:Safe Routes Partnership, 2017)

Al

Figure 4. 6. An Implementation to Buffer Bike Lane

(Source: Safe Routes Partnership, 2017)
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4.4. Hackney Play Streets Project

Hackney Play Street is a project implemented in Hackney/UK to create streets
which children can play in. According to Gill's (2015) report, the project's aim is to
encourage children to play in outdoors (streets) that are close to home and school.
Within the context of this project, three different models have been developed. These
are the "residential street model", the "school model" and the “estate model". However, I
will explain especially the school model in detail in the following part. The residential
street model is basically street blocking in residential areas for children to play. The
estate model is conducted for spending time in the amenity spaces among housing
estates, where there is usually no traffic and thus there is no street blocking. The school
model is basically conducted for once or twice in an education term. Streets outside of
schools are closed to the traffic for a few hours, with the help of some warning signage
and temporary barriers at the beginning and end of the streets (Figure 4.7 and Figure
4.8). Accordingly, it is aimed at children can spend time around the school environment
by doing physical activities. According to data from Hackney Play Streets Evaluation
Report (Gill, 2015), the programme has reached around 1600 children and nearly 800
families with 380 hours of sessions and the programme have been directly responsible
for over 8100 hours of physical activity for children, on an equal with 14 additional

classes of weekly time of physical education lessons.

4.5. Holland’s Woonerf

"Woornef" is a street system founded by an English architect and road engineer,
Colin Buchanan, related to designing streets as children's playground (Tandogan,
2014). Then the first woonerf applications were designed by Niek De Boer in Holland
in the 1960s and his aim is to create roads which make feel people driving and walking
in a garden. These streets are designed as places that take the street residents and
pedestrians into account and forcing the drivers to go slowly. According to Tandogan's
(2014) study, “Woonerf” eliminates traffic problems, noise and safety problems by

preventing excessive traffic speed and volume and it creates spaces that are used by the
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society by creating front gardens in the street and accordingly provides the development
of social relations among the residents. Tandogan (2014) explains a number of
applications of this system. The first application is to create a different entrance to
emphasize the identity of the space where the Woonerf system is applied. In this way, it
is ensured that vehicle drivers feel that they are a guest in that street. The second one is
designing curves on the traffic lane in order to slow traffic and create pedestrian-
friendly streets (Figure 4.9). The third is placing benches, border elements, playground
equipment and plants to slow traffic and to create pedestrian-friendly streets (Figure
4.10). The fourth is to remove continuous pavement edges in order to make the drivers
and pedestrians feel at the same level. The last one is providing discrete parking lots for

vehicles in order to create functional spaces for pedestrians.

CLOSED

Figure 4. 7. A Blocked Road Outside of School
(Source: Hackney Play, 2019)
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Figure 4. 8. Children Playing in the Blocked Street
(Source: Hackney Play, 2019)

Figure 4. 9. An example of Woonerf Street

(Source: Sustainable Design, 2011)
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Figure 4. 10. An example of Woonerf Street

(Source: Courtyard Housing, 2007)

4.6. London Play’s Home Zone

“Home Zone” initiative was launched in the UK in 1998 by Children's Play
Council, in order to raise awareness of the importance of the play in child development
and the need to have adequate access for each child's better play opportunities and
services (Bristol City Council, 2003). The aim of the “Home Zone” system is to change
the way streets are generally used and to make the streets a place not only for vehicles
but also for people, accordingly to improve the quality of life in that space. Main
implementations in this system are creating parking spaces in the street, creating living
spaces and play areas and reducing traffic speed in the street (Bristol City Council,
2003). Design components in this system are quite similar to “Woonerf”. For example,
in order to slow traffic and create safe and fun spaces for children, traffic calming
measures, curved vehicle routes, traps for vehicular traffic, restrictions in the street
width, trees and plants, benches, bicycle parking areas, parking lots arranged at different
levels and playgrounds for children are seen as different components of this system
(Figure 4.11 and Figure 4.12) (Bristol City Council, 2003).
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Figure 4. 11. An Example of “Home Zone”
(Source: Neighbourhoods, 2004)

Figure 4. 12. An Example of “Home Zone”

(Source: Metamorphosis, 2017)
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4.7. Summary

Considering these practices which are made for designing streets livable for
children, it is seen that the most important factor is designing the streets safe for
children. As can be seen from the examples, the most important factor in making the
streets safe for children is the arrangements in the traffic environment. As seen, traffic
calming measures and sidewalk and bikeway improvements can positively affect
children's active and independent travel to school. Besides that, in order to support
children's quality of life and healthy development, the streets should be designed as fun
areas where children can play with their peers in safe and contribute to their mental

development.
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CHAPTER S

METHODOLOGY AND STUDY SITES

The aim of this study is to determine the factors affecting the 8 to 11-year-old
children's active commuting to school and to develop urban design suggestions and
strategies for integrating the active transportation systems of the children into their
lives. For this purpose, three methods have been applied to determine the factors. These
are guestionnaire studies with children and parents and collecting physical environment
data from Senol’s (2019) TUBITAK project, site observations and online sources
(Yandex Maps).

Within the context of this aim two primary schools of two neighbourhood in
Bornova is selected. These are Doktor Cavit Ozyegin Primary School in Evka-3
neighbourhood and Kars Halil Atila Primary School in Erzene neighbourhood. While
Evka-3 neighbourhood is characterized mostly high-rise residential buildings, Erzene
neighbourhood is characterized as the commercial centre of Bornova. These two
primary schools of two neighbourhoods are examined in detail in the following part of

the chapter.

5.1. Study Methods for Data Collection

This study focuses on children around 8-11 ages in primary school and examines
the factors that affect children’s active and independent commuting to school. After
that, this study aims to develop urban design strategies for streets en route to school. In
order to explore different urban environment impacts on children’s active commuting to

school, two schools in two different neighbourhood in Bornova/lzmir are selected.

The factors that influence walking to and from school are examined under the
titles of physical and social factors. Physical factors are examined as distance between
home and school, vehicular traffic, aesthetical features, sense of safety and land use and

population density. Social factors are examined as parents characteristics and children
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characteristics. To gather data about social factors, | developed a user survey with
primary school children and their parents with the help of the permission of the Ministry
of National Education, Izmir Provincial Directorate of Education. Also for variables

about physical environment, data are taken from site observations and GIS data.

5.1.1. Built Environment Data

Built environment data are basically collected from physical environment
databases from Senol’s TUBITAK project (2019) and site observations of the
immediate built environment of selected schools. Built environment data are examined
within the area of 150 m diameter circle of each school environments. Information
about the physical environment such as land use of the neighbourhood and density of
the built-up area is obtained with the help of GIS from Senol’s TUBITAK project
(2019) data. After that three streets around each school are determined as most used
streets within the area of 150 m diameter circle of each school by children. Site
observations are made for each street and accordingly total of 6 observations for 6
streets are made. Within the context of these streets, information such as street width,
pedestrian width, traffic density, aesthetic perception with regard to the neighbourhood,
pedestrian road quality, the existence of traffic lights, and inappropriate parking status is
collected from site observations of these streets. In order to analyze the data, built
environment features of three streets in each school environment are scored. According
to the scoring method, features that increase the usage of the streets are scored as 1 and

features that decrease the usage of the streets are scored as 0.

5.1.2. Social Environment Data

To gather social environment data, | deployed user surveys with students (8-11
years old) and their parents with the help of the permission of the Ministry of National
Education, Izmir Provincial Directorate of Education. These surveys consist of open and
close-ended questions. Questions of the survey conducted with these students and their

parents are compiled from questions of previous surveys that are conducted in the last
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decade about children and their perception of the built environment. The survey
questions consist of the socio-economic characteristics of the family, the child's
personal characteristics, the child's way of accessing the school, the environmental
perception of the child about the school path, and the thoughts of parents about their
children's active transportation to school. The research is conducted with the 3rd and
4th-grade primary school students. Therefore, in the study, the age range of the target

group is between 8 to 11-year-old children.

The surveys carried out at Doktor Cavit Ozyegin Primary School and Kars Halil
Atila Primary School in Bornova/lzmir. Within these surveys, six class (three 3rd and
three 4th grade) in Doktor Cavit Ozyegin Primary School as well as six class (three 3rd
and three 4th grade) in Kars Halil Atila Primary School are determined to conduct the
surveys. A total of 360 surveys (180 surveys in Doktor Cavit Ozyegin Primary School
and 180 surveys in Kars Halil Atila Primary School) with students and their parents are
made. However, 116 of the surveys are not completed by students and parents.
Therefore 244 surveys with 8-11 years old primary school students and their parents are

used as the data for this study.

5.1.2.1. Children’s Survey

The survey which is carried out with the children is conducted with the
permission of the Ministry of National Education, Izmir Provincial Directorate of

Education. The surveys with children is completed in two stages.

i) In the first stage, the questionnaire (see Appendix A) is completed with
open and closed-ended questions with the target group in the classroom
where the teacher of the class is supervised. Questions of the survey at
this stage consisted of questions about personal information of children

and understanding of children’s views on the built environment.

i) In the second stage, in the pilot study, sketches related to the built

environment of the schools (see Appendix B) are prepared for children
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to ask them to describe their experiences and perceptions about the
built environment of schools with writings and drawings on these
sketches (draw and write technique). However, sketches are mostly left
blank by children. Therefore it is determined that draw and write
technique is not suitable for this study. After that, this part of the

questionnaire is removed from the study.

5.1.2.2. Parents’ Survey

The third stage is a questionnaire study consisting of open-ended and closed-
ended questions with those student’s parents. The questionnaires are sent to parents by
those student’s. The questionnaires are distributed in the class to the children and they
are asked to transmit these questionnaires to their parents, after that they are asked to
deliver them to their teachers in the classroom in a week. Questionnaires made with
parents are composed of questions about the parents 'socio-economic status, views of
parents about their neighbourhoods, and parents' understanding of their children's
mobility in the built environment (see Appendix C). At the end of the questionnaire,
parents are asked to mark the location of their house on the given map which includes
the circles that are consisted of the diameter of 200m, 400m and 600m involve the

house (see Appendix C).

5.1.2.3. Pilot Study

The study is started with class surveys with children and parents with a pilot
study. The aim of the pilot study is to identify and revise questions and expressions
which are not understood and unclear in the survey study conducted with children and
parents. In this way, it is aimed to increase the efficiency of the answers given to the

surveys and consequently the result of the study.

Within the scope of the pilot study, a class of 3rd-grade students is selected at the
Doktor Cavit Ozyegin and Kars Halil Atila Primary Schools and the pilot study is

conducted with the students and their parents in these classes. Because there are 30
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students in each class, a total of 60 children and 60 parents completed questionnaires.
The results of this study are evaluated separately and not considered as the main data of

the study.

According to the analysis of the pilot study, there are a couple of questions that
are not understood and mostly left blank by children and parents. Therefore these
questions are revised and the final version of the questionnaire is prepared. Also,
sketches are mostly left blank by children. Therefore it is determined that draw and
write technique is not suitable for this study. After that, sketches are removed from the

final version of the children's questionnaire.

5.2. Data Analysis

Social environment data that are collected from questionnaires are analysed by
using the Statistical Package for Social Sciences (SPSS) Version 24. At the first stage,
children and parents characteristics are analysed using the descriptive statistics
techniques according to each child’s parent’s and neighbourhood characteristics. After
that, in order to describe associations between influential factors (independent variables)
and children’s travel mode to school (dependent variable), regression analysis technique
is conducted. Besides, children’s independent mobility without the supervision of adults
(especially parents) are examined according to children, parents and neighbourhood
characteristics using this technique too. Moreover, to comprehend the relationship
between all variables including dependent and independent, correlation analysis
technique is used. Table 5.1 shows the variables that are analysed in order to examine
the relationships between different influential factors for each children’s travel mode to

school and independent mobility without the supervision of adults (especially parents).

Meanwhile, the data that are obtained from open-ended and multiple-choice
questions directed to children and their parents are analysed using the descriptive
statistics technique. With these questions, it is aimed to understand children’s and
parents’ perceptions of risk factors and the wishes about the immediate environment of

each school.
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Table 5. 1. Variables used for regression analysis at this study

Variables

Descriptions for Variables

Child characteristic

Data are collected from children’s questionnaires

Walking to school (Dependent variable)

Children’s travel mode to school

Children’s independent mobility without the
supervision of adults (especially parents)
(Dependent variable)

With whom children go to school

Age Each child’s age
Gender Each child’s gender
School Which school children attend

Having friends in the neighbourhood

If children have friends in the neighbourhood

Neighbourhood characteristics

Data are collected from parent’s questionnaires

Distance

Distance between child’s home and school

Household characteristics

Data are collected from parent’s questionnaires

Year in neighbourhood

How many vyears the live in the

neighbourhood

family

Neighbourhood relations

Parents have any relations with their neighbours

Parent’s walking habit

Parent’s habit of walking in the neighbourhood

Household size

How many people live in the house

Living with both parents

If the child living with two or only one parents

Number of children in the house

How many children aged 12 or less live in the house

Household income

Total income of the household

Number of working people in the house

How many working people live in the house

Car ownership

If the family have a car and if they have, how many
cars they have

Mother car using

If the mother uses the car more than the father

Phone ownership

If the children have a phone

Bicycle ownership

If the children have a bicycle

Parent’s education level

What is the parent’s education level

Parent’s outdoor public space use habit

The parent's habit of outdoor public space use

Parents’ perceptions on their child’s active
commuting to school

Parents’ perceptions on their child’s active

commuting to school
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Table 5. 2. Variables collected at site observations for the analysis of built environment

Built Environment Characteristics

Data are collected from site observations
(in each school environment within the area of
150 m diameter circle)

Width of sidewalk

Total score of the width of sidewalks of the
three streets

Structural condition of sidewalk

Total score for the structural condition of
sidewalks in the three streets

Sidewalks | Obstructs on the sidewalk Total score for obstructs on the sidewalks in the
and three streets
Bikeways Sidewalk amenities Total score for sidewalk amenities in the three
streets
Signs for pedestrians Total score for signs for pedestrians in the three
streets
Existence of bikeway Total score for the existence of bikeways in the
three streets
Bus stop on the street Total score for the bus stop on the three streets
Width of the street Total score for the width of the three streets
Speed limit on the street Total score for the speed limit on the three
: streets
V-?-rr];(#ils r Existence of crosswalk Total score for the existence of crosswalk in the
three streets
Traffic density Total score for traffic density in the three streets
Existence of traffic calming Total score for the existence of traffic calming
in the three streets
Eyes on the street Total score for "eyes on the street " in the three
streets
Security measures along the street Total score for security measures along the
Sense of street in the three streets
Safety Existence of mixed use buildings Total score for the existence of mixed-use
buildings in the three streets
Existence of street light Total score for the existence of street lights in
the three streets
Trees and plants along the street Total score for trees and plants along the street
in the three streets
Existence of well-maintained | Total score for the existence of well-maintained
Aesthetical | buildings buildings in the three streets
Features _ _
Existence of wvacant lots and | Total score for the existence of vacant lots and
abandoned buildings abandoned buildings in the three streets
Litter on the street Total score for litter on the three street in the
three streets
Existence of parks Total score for the existence of parks along the
street in the three streets
Land Use Existence of commercial and mixed | Total score for the existence of commercial
and use areas areas along the street in the three streets
Population - . - - - -
Density Existence of residential areas Total score for the existence of residential areas

along the street in the three streets

Population density of the area

Total score for the population density in the
three streets
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Built environment data that are collected from site observations are analysed
using the method of scoring. In order to analyse actual risk factors of the built
environment for children to walk, features that increase the walking on the street score
as "1" and features that decrease the walking on the street score as "0" on the physical
environment observation checklist (see Appendix D). After that, scores of the streets
that are used by children frequently within the area of 150 m diameter circle of each
school (three streets around each school environment) are counted and final scores are
obtained. Table 5.2 shows the variables that are analysed in order to examine actual risk
factors. With this analyse, it is aimed to investigate relationships between actual and
perceived risk factors of the immediate environment of each school for children and

parents.

5.3. The Study Site

The study area is located in Bornova district, which extends to the northeast of the
city of Izmir (Figure 5.1). Bornova is the third biggest district of I1zmir with its 445,232
population. In addition, Bornova is the 3rd biggest district in Izmir according to primary
school-age children population with the number of 28.064 (16%) children (TUIK,
2018).

For this thesis, Kars Halil Atila Primary School in Erzene neighbourhood and
Doktor Cavit Ozyegin Primary School in Evka-3 neighbourhood are determined as the
research schools to conduct the study (Figure 5.2). Although at the beginning of this
study, two schools in Erzene neighbourhood and two schools in Evka-3 neighbourhood
are selected, because two of these schools are being restored, the study is conducted in

these two schools.

According to Senol’s TUBITAK project (2019), Erzene and Evka-3
neighbourhood in Bornova have the highest number of children that are going to
primary school. Moreover, especially Erzene and Evka-3 neighbourhood have the
highest size of neighbourhood park areas per capita (Senol, 2019). Figure 5.3 shows the

distribution of education and neighbourhood park areas in two neighbourhoods.
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Figure 5. 1. Location of Bornova in Izmir Province

(Source: Google Map Customizer)

Figure 5. 2. Boundaries of Erzene and Evka-3 Neighbourhoods and Selected Schools

(Source: Google Earth)
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Figure 5. 3. Education and Neighbourhood Park Areas in Erzene and Evka-3 Neighbourhood

(Source: Senol, 2019)



Erzene Neighborhood is an old neighbourhood characterized as the commercial
and institutional centre of Bornova. Evka-3 is a neighbourhood developed since the
1990s and characterized mostly with its multi-storey residential areas. As seen at Figure
5.5, the density of residential areas in Bornova is increasing especially in Erzene
neighbourhood but while buildings in Erzene neighbourhood are mostly 7-8 storeys,
towards Evka-3 the number of floors is increasing. With the increasing topographic
slope (Figure 5.4) towards the Evka-3 neighbourhood, the amount of green space along
with the forest area and the military area is increasing. Near the commercial centre of
Bornova, Izmir Ege University Hospital area and Ege University Campus and Forest
area are some of the largest green areas in Bornova. Together with the existence of the
campus area, the military area, the forest area and the green areas inside the residential
areas, we can see that green areas in Bornova are quite large and have physical contact
with each other (Figure 5.5). When we look at the land use of the area, we see the small
industrial area (mostly auto-repairing) located in the southeast part of the Evka-3
neighbourhood, Ege University campus area and the hospital area, as well as the
primary and secondary school areas in the Bornova trade centre and the region, which

are relatively less distributed (Figure 5.5).
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Figure 5. 4. Slope Analysis Around the Selected Schools
(Source: Esri: GIS Mapping Software)
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Consequently, in order to identify how differently characterized neighbourhoods
affect the children’s choice of walking and bicycling to and from school,
neighbourhoods of Erzene and Evka-3 are selected as study site for this research.
Selected schools in these neighbourhoods have a double-shift schooling system. While
3rd and 4th-grade classes attend the lessons from morning till noon, 1st and 2nd classes
attend the lessons from noon till evening. In order to describe built environment
characteristics around two schools, a number of calculations (Table 5.3) are conducted
with the help of Geographical Information Systems (GIS). These built environment
characteristics are population density of the schools, density of the built area and land
use of the school environment, traffic speed, area of the school and number of trees
around the school environment. All calculations are made within the area of 150 m
diameter circle (7 hectares) and land use and density variables are regulated as a

percentage value.

If we compare the built environment characteristics of the areas where two
schools are located (see Table 5.3), a groups of differences are observed. For instance,
the residential density of the area around Doktor Cavit Ozyegin Primary School (21%)
is higher than of the area around Kars Halil Atila Primary School (7%). Also, there is
no mixed land use and commercial areas around Doktor Cavit Ozyegin Primary School.
However, Kars Halil Atila Primary Schools is located in the central area of Bornova
with commercial acitivites with the density of mixed land uses (24%) and commercial
uses (6%) in the area. Besides all these physical and land use features, moreover, two
areas have different densities of the built area. Accordingly, the share of built area
around Kars Halil Atila Primary School is 41%, the share of built area around Doktor
Cavit Ozyegin Primary School is 13%. Similarly, there are more pedestrians on the
streets in the area around Kars Halil Atila than around Doktor Cavit Ozyegin Primary
School. Finally, in terms of park areas and greenery, there are more green areas and
trees around Doktor Cavit Ozyegin Primary School (4% and 113, respectively) than
Kars Halil Atila Primary School (2% and 68, respectively). Similarly, while there is no
playground around Kars Halil Atila Primary School, the share of playground area

around Doktor Cavit Ozyegin Primary School is 4%.
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Table 5. 3. Selected Sites and School Characteristics

Doktor Cavit Ozyegin | Kars Halil Atila Primary
Primary School School

School o

Area 2hectare 0.25 hectare

Population Density 411 per hectare 4000 per hectare

School Type Public School Public School

Double shift schooling

Double shift schooling

Opening and Closing Hours

7:30 am to 12.50 pm

7:30 am to 12.50 pm

Residential area
(within the area of 150m
diameter circle)

21%

%7

Commercial area
(within the area of 150m
diameter circle)

6%

Mixed-use area
(within the area of 150m
diameter circle)

24%

Playground area
(within the area of 150m
diameter circle)

4%

Green area (within the area of
150m diameter circle)

4%

2%

Density of built area(within
the area of 150m diameter
circle)

13%

41%

Number of trees
(within the area of 150m
diameter circle)

113

68

Traffic speed (at peak hours)

25km/h

20km/h
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5.3.1. Doktor Cavit Ozyegin Primary School

Doktor Cavit Ozyegin Primary School is located in Evka-3 neighbourhood. As
seen in Figure 5.7, the school is located in between a playground area, metro and bus
station and housing estates. Evka-3 Metro Station and transportation hub is the main
dominated factor of the school environment. Housing type around the school generally
consists of luxury and high-rise housing estates. Especially towards the north part of the
school, the density of housing estates is increasing. As well as there is a playground
right next to the school, the density of green areas and forest areas around the school
draw the attention. The largest green area around the school is Ege University forest

area with the area of 29 ha.

Further, the school is quite close to one of the most important belt highways of
Izmir. Because of this situation, school environment is highly effected the intense
traffic. When we look at the traffic density of the streets around the school, after the belt
highway, Cengizhan street is the street with the highest traffic density (Figure 5.6).
Besides, because there is a parking lot near the school, there is a substantial degree of

vehicle traffic.

Figure 5. 6. Cengizhan Street and Parking Lot Near the School
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According to site observations that are made to collect built environment data,
although Cengizhan Street is one of the streets with the highest density of traffic, it is
one of the most used streets by children for walking within the area of 150 m diameter
circle. Another most commonly used street is the 116/19 street in front of the school.
This street is mainly used by children coming from the metro or bus station towards the
school. However, it is observed that the least used streets by the children are the narrow
streets with no traffic in-between housing estates. On the other hand, it is observed that
for children the most important attraction point of the immediate environment is the

playground located near the school (Figure 5.8).

Figure 5. 8. Playground Area Near Doktor Cavit Ozyegin Primary School

5.3.2. Kars Halil Atila Primary School

Kars Halil Atila Primary School is located in Erzene Neighbourhood in the
commercial centre of Bornova. As seen in Figure 5.10, the school is located in between
a significant square of Bornova, commercial areas and a park area. Also, the
government house of Bornova is located around the school. Because of mixed-use
buildings and institutional buildings, the school is highly affected by the density of
traffic, especially in peak hours. The buildings around the school usually consist of 7-8-
storey mixed-use buildings. Even though there are a few green areas between buildings,
the two most important recreation areas in Bornova which are Asik Veysel Recreation
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Area and Biiyiikpark, are located walking distance away (500 m) from the school. When
we look at the traffic density, because the school is located in the centre of Bornova,
streets around the school are mostly used by public transportation vehicles and they

increase the traffic density.

There is no playground in the immediate environment of the school. The park area
near the school is mostly used by children as a playground (Figure 5.9). The square near
the school is one of the most significant attraction points of Bornova named
Cumhuriyet square. Since there are many pigeons in the square, it is observed that
children usually play with pigeons after school hours (Figure 5.11). Another one of the
most important attraction points of the children is the "I Love Bornova" sculpture,
which is at the exit of the school (Figure 5.12). It is observed that the most used streets
by children around the school for walking are Kazim Karabekir, Fevzi Cakmak and
Mustafa Kemal Street although these streets have a substantial degree of vehicle traffic.
The other streets within the area of 150 m diameter circle are observed as less used
streets by children. These streets are usually narrow streets and located between

residential areas.

Figure 5. 9. Park Area Near Kars Halil Atila Primary School
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Figure 5. 11. Cumhuriyet Square

Figure 5. 12. "I Love Bornova" Sculpture
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CHAPTER 6

CHILDREN’S COMMUTING PATTERNS TO SCHOOLS
IN BORNOVA: NEIGHBOURHOODS’ AND
RESPONDENTS’ CHARACTERISTICS

This chapter examines children’s commuting patterns to schools according to
neighbourhood and respondents (244 students and their 244 parents) characteristics. In
order to investigate the relationship between children’s commuting patterns and
neighbourhood and respondents characteristics, three analyzes which are scoring,
regression and descriptive analysis are employed. In order to analyze neighbourhoods
characteristics, scoring analysis is employed by using data from site observations.
Besides, in order to analyze respondents characteristics, regression analysis is employed
by using data from questionnaire studies. Also, to compare respondents’ answers

according to children’s age, gender and school, descriptive analysis is used.

Children’s commuting patterns to school are discussed in the case of with and
without the supervision of an adult especially parents. Results are examined according
to neighbourhood characteristics, children characteristics and parents characteristics. In
the following part of the chapter Kars Halil Atila Primary School will be mentioned as
KHA and Doktor Cavit Ozyegin Primary School will be mentioned as DCO.

6.1. Neighbourhood Characteristics of Two Schools

Built environment characteristics of neighbourhoods are examined according to
site observations conducted in the immediate environment of two schools and Yandex
traffic condition data. To analyse built environment characteristics of each school
surrounding, the most used three streets by children within the area of 150 m diameter
circle in school environments are selected. Chosen streets around DCO are Cengizhan
street, 116/11 street, 116/19 street and chosen streets around KHA are Fevzi Cakmak,
Mustafa Kemal and Kazim Karabekir street (Figure 6.1, Figure 6.2). Besides, Figure 6.3

shows the most used streets around immediate surroundings of schools.
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MOST USED STREETS AROUND DOKTOR  MOST USED STREETS AROUND KARS
CAVIT OZYEGIN PRIMARY SCHOOL BY HALIL ATiLA PRIMARY SCHOOL BY
CHILDREN CHILDREN

Figure 6. 3. Most Used Streets Around Schools by Children

(Source: Google Map)

These streets in the immediate environment of each school are scored according to
site observations and Yandex data and total scores of three streets in each school
environment are obtained. Total scores for streets in each school environment are shown
in Table 6.1. Built environment features are scored according to sidewalk and bikeways
features, vehicular traffic features, sense of safety features and aesthetical features.
These built environment features are determined according to previous studies that are

focused on children’s school travel.
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Table 6. 1. Scores of Built Environment Features Around DCO and KHA

Built Measures (observed in 3 streets in | Coding Streets Streets
Environme | both of the schools within the area of | (1: features that increase | Around | Around
nt Features | 150m diameter circle) the usage of the street DCO KHA
0: decrease) 112312 [3
What is the width of pedestrian path or | Higher than min standard
sidewalk? (1.5m)=1, less than=0 ololol 1! 11 1
. - . Good=1, poor (need of
What is the condition of sidewalk? repair)=0 1110111 11
Sidewalks | Are there any features that obstruct the | Yes=0 No=1
And path? (sign, trash can, parked car, etc.) 0[0]J]0O| 0] O] O
Bikeways Are there sidewalk amenities on the | Yes=1 No=0
street? (bench, garbage bin, etc.) 0j{0|0| 1] 1| O
Are there signs for pedestrians on the | Yes=1 No=0
street? 1(1]01] 1] 1
Are there bike way along the street? Yes=1 No=0 ololol ol ol o
Total score of sidewalks and bikeways features of streets in the school 5 11
surrounding (out of 18)
Is there a bus stop on the street? Yes=1 No=0 11o0lolol ol 1
. . Higher than 2 lanes=0
Is it safe the width of the street? equal o less than=1 ol1l1l 1] 1/ o
) Is the speed limit more than 30km/h? Yes=0 No=1 1/1j1]1] 1] 1
Vehicular  ["Are there enough crosswalk along the | Yes=1 No=0
Traffic street? ol1]1]1] 1]1
Is there high density traffic? Yes=0 No=1 0(1j1]0] 0] O
Are there measures on the street that | Yes=1 No=0
slow down the traffic? (speed bump,
curb extension, etc.) 1(1]1(1] 1] 1
Total score of vehicular traffic features of streets in the school surrounding (out
of 18) 13 12
Are there “’eyes on the street’”? | Yes=1 No=0
(windows at street level, active use on
the street level, etc.) 1(1]01] 1] 1
Sense of Are there any security measures along | Yes=1 No=0
Safety the street? (camera, etc.) 11171} 1] 1
Are there mixed-use buildings along the | Yes=1 No=0
street? 0j|0jO0] 1] 1] 1
Avre there street lights along the street? Yes=1 No=0 1(1]1(1] 1] 1
Total score of sense of safety features of streets in the school surrounding (out of
12) 8 12
Are there trees and plants along the | Yes=1 No=0
street? 1]1]1]1 111
Are the buildings along the street well- | Yes=1 No=0
Aesthetical | maintained? 11111 1] 1
Features Are there vacant lots or abandoned | Yes=0 No=1
buildings along the street? 1(1]01] 1] 1
Are there a lot of litter on the | Yes=0 No=1
sidewalks? 11111 1| 1
Total score of aesthetical features of streets in the school surrounding (out of 12) 1 1
Avre there parks along the street? Yes=1 No=0 1lol1l1l o lo
Land Use Are there commercial and mixed use | Yes=1 No=0
and areas along the_ stregt? 0jojoj1] 1 |1
Populati Are there residential areas along the | Yes=1 No=0
pulation
Density street? 111111 ] 1 |1
Is the street crowded? Yes=1 No=0
0jojoj1] 1 |1
Total score of land use and population density of streets in the school surrounding
(out of 12) 5 10
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Within this analysis built environment features are compared between KHA and
DCO and actual risk factors around schools are analysed. According to results, built
environment features have different scores among the immediate built environment of
two schools. Thus, this may affect perceived risk factors for parents and children. For
example, while sidewalk and bikeway features around KHA are 11 points, DCO are 5
points. While traffic environment features around KHA has fewer points (12) than
DCO (13), however, this difference is not significant. According to safety features
around the school environment, while KHA is scored as 12 points out of 12, DCO is
scored as 8 points out of 12. Besides, while aesthetic features around DCO has 11 points
out of 12 points, KHA has 12 points, although this difference is not significant.
Moreover, while land use and population density features around DCO has 5 points,
KHA has 10 points. Therefore, it seems that KHA has more scores in all built

environment features than DCO, except vehicular traffic features.

6.2. Study Respondents’ Characteristics and Children’s Commuting

Patterns to School

Respondents’ answers to the questions are examined according to children’s
gender, age and school by using descriptive analysis techniques. Respondents’ answers
to the questions such as what is the distance between home and child’s school, how
children travel to school and with whom children travel to school are discussed under
the related titles. Besides, demographic and socio-economic characteristics of the
household, parents’ behaviours and perceptions about their children’s school travel and

parental limitations on children’s school travel are examined under the related titles.

Table 6.2 includes the results of linear regression analysis. Within this analysis,
children’s walking to school and children’s independent mobility are analysed
according to children characteristics, neighbourhood characteristics and characteristics
of the household children living in. The results of the analysis and the significance level
of each of these factors related to children’s school travel mode are examined according
to child characteristics, neighbourhood characteristics and household characteristics in

the following part of this chapter.
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Table 6. 2. Results of the Regression Model

Dependent Variables Children’s Walking to | Independent Mobility to School
School Without Supervision of Adults
Independent Variables B Sig. B Sig.
Child Characteristics (data taken from child’s survey)
school_KHA ,567 ,049** ,100 ,438
child_age -,151 ,404 ,142 ,074*
child_gender_BOY ,250 394
child_have_friends 376 ,167 -071 ,557
Neighborhood Characteristics (data taken from parent’s survey)
distance ,052 ,530
Parent Characteristics (data taken from parent’s survey)
year_in_neighborhood -,259 ,197 ,100 ,081*
neighborhood_relations -,076 ,830 -,038 ,808
parents_walking_behaviour ,038 ,402
household_size -,346 ,071* ,102 ,235
living_with_both_parents -,289 ,287 ,010 ,931
children_in_house ,012 ,959 -121 ,262
income -,090 ,550 ,086 ,196
working_people_in_house 454 ,064* -,166 ,130
car_ownership -,438 ,058*
mother_car_using_habit -,142 ,072* -,079 ,329
children_phone_ownership -,034 ,331 ,279 ,066*
children_bicycle_ownership -,080 ,831 -,217 ,189
parents_education_level -,132 ,612 -,201 ,079*
parents_indoor_public_space ,385 277
parents_perception_walking_ ,266 ,051* ,022 ,587
good_for_child’s health
parents_positive_safety perce ,015 ,897 -,057 273
ption_about_neighborhood

parents_perception_school_cl
ose_ for_walking

parents_perception_child_old

_enough_for_walking

R=0,782_R square=0,612

R=0,769_R square=0,591

R square: The amount of variance in the dependent variable that is accounted for or explained by the independent
variable. *** 1%, ** 5%, * 10% indicating the degree of statistical significance.
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e \Who are these children?

In total, surveys have been completed with 244 children, 138 (57%) girls and 106
(43%) boys (Table 6.3). 61 (49%) female and 64 (51%) male children, totally 125
children participated in the survey conducted in DCO (Figure 6.4). In addition, a total of
119 children, 77 (65%) female and 42 (35%) male children, are participated in the
survey in KHA (Figure 6.4).

Table 6. 3. Characteristics of the Children

Gender Female 138
Male 106
Age 11 7

10 100

9 111

8 26

Total 244 child
B Doktor Cavit Primary School Kars Halil Atila Primary School
65%
49% 51%

35%

Female Male

Figure 6. 4. Gender of the Children in DCO and KHA

The surveys are conducted with the 3rd and 4th-grade students at the DCO and
KHA. According to this, 26 of 244 children are 8 years old, 111 are 9 years old, 100 are
10 years old and 7 are 11 years old. When we look at the age distribution by schools, 12
out of 125 children (9%) are 8 years old, 51 (41%) are 9 years old, 57 (46%) are 10
years old and only 5 (4%) are 11 years old in DCO. In KHA, of 119 children
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respondents, 14 (12%) are 8 years old, 60 (50%) are 9 years old, 43 (36%) are 10 years
old and only 2 (2%) are 11 years old (Figure 6.5). As it is understood, the majority of

the children who participated in the surveys are 9 and 10 years old children.

B Doktor Cavit Primary School Kars Halil Atila Primary School

50%
46%
41%
36%

129
9% %

= -
L

8 9 10 11

Figure 6. 5. Age of the Children in DCO and KHA

e What is the distance between children’s school and home?

Each child's parents are asked to mark the location of their house on the given
map within the 200m, 400m and 600m diameter circles (see Appendix C). According to
the analysis of the answers, as seen in Table 6.2, the distance factor has the highest level
of significance that effect on children's school travel mode choice among the other
factors (p=0,001). When the distance between children’s home and school is increasing,
children’s tendency to walk to school is decreasing. However there is an important
difference is found between answers in KHA and DCO. While more than half of
children in DCO (52%) reside in places more than 600 meters away from the school,
less than half of the children in KHA (37%) reside in places more than 600 meters away
from the school (Figure 6.6). This result is particularly important when considering the
different characterized environments may affect the distribution and proximity of
primary schools in the neighbourhoods and this may lead to a lack of schooling around
the home.
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Figure 6. 6. Distances Between Children’s Home and School

e How do children travel to school?

59 (24%) of all students travel to school by walking, 9 (4%) of them by public
transportation vehicles, 129 (53%) by school bus and 47 (19%) by car. As it seems the
majority of 244 children use motorized transportation modes to travel to school while
only 24% of children use non-motorized modes. Walking to school among children
changes according to children's age, gender and school. According to these
comparisons, while only 7% of children in DCO travel to school by walking, 42% of
children in KHA travel to school by walking (Figure 6.7). On the other hand, there are
no children in both schools travel to and from school by cycling. As it is understood
from this point, the rate of walking to school among children in KHA is higher than that
of DCO. Also in regression analysis, it seems that children’s tendency to walk to school
increase in KHA (p<0,05). This difference between two schools may be explained with
the situation that relatively more children in KHA who live in places less than 600
meters away from to school. Also, it may because neighbourhood features around KHA

are more convenient for children to walk to school.
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Figure 6. 7. Children’s Mode of School Travel According to School Among All

Respondents

When looking at differences in school travel mode according to children's gender,
while there is no significant association between gender and tendency to walk, the
number of female children who travel to school by car (21%) is more than those males
children (17%) among 244 children (Figure 6.8). On the other hand, while 7% of male
children use public transportation vehicles to travel to school, only 1% of female
children travel to school by public transportation vehicles. In spite of these differences,

most of the children both girl and boy travel to school by school bus.

W boy = girl

54% 52%

3% 25% 179 21%
(]

7%
0% 0% - 1%

by walking by bicycle by public by school bus by car
transportation
vehicles

Figure 6. 8. Children’s Mode of School Travel According to Gender Among All

Respondents
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On the other hand, the majority of 10-11 years old students travel to school by
school bus while less than half of 8-9 years old student travel to school by school bus.
Also, it seems that younger children (8-9 years old) are walking to school (29%) more
than older children (10-11 years old) (18%) (Figure 6.9), although there is no significant
relationship between children’s age and their choice of walking to school. It may
because the age difference between children respondents is not enough considerable (8-

11 years old children).

M 10_11 aged 8_9 aged
61%

47%

29%

18% 18% 20%
(o] (o]
||
by walking by bicycle by public by school bus by car
transportation
vehicles

Figure 6. 9. Children’s Mode of School Travel According to Age

e With whom do children travel to school?

When 244 children are asked with whom they commute to school, almost half of
them (44%) indicated that they commute to school with their family members, although

only 3% of them commute alone.

However, if we look at differences according to school, gender and age, there are
some significant points among them. For example, while the majority of children (63%)
in DCO commute to school with school bus, the majority of children (54%) in KHA
commute to school with their family members (Figure 6.10). As it is understood from
the answers, it is seen that almost all of those children who commute to school by
walking in KHA commute to school with their family members. According to results,
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almost all children in both schools are dependent on the supervision of adults in school
travel. Moreover, in both schools, almost none of the children commute to school alone.

m Doktor Cavit Ozyegin Primary School Kars Halil Atila Primary School
63%
54%
42%
34%
2% 3% 0% 1%
I
alone with my friends with my family with school bus
members

Figure 6. 10. Children’s Independent School Travel in DCO and KHA

While 42% of all boy respondents commute to school with their family members
and 5% of them alone, 46% of all girl respondents commute to school with their family
members and only %1 of them alone (Figure 6.11). According to results, it seems that
girls are more dependent on adults (especially their parents) in mode choice to travel to
school than boys (p<0,01) (Table 6.2).

H boy = girl

54% 5y

46%
42%

5%
1% 0% 1%

alone with my friends with my family with school bus
members

Figure 6. 11. Children’s Independent School Travel According to Gender
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Furthermore, while less than half of 10-11 years old children respondents (36%)
travels to school with their parents, half of the 8-9 years old children respondents (50%)
stated that they travel to school with their parents (Figure 6.12). In addition, while 61%
of 10-11 years old children travel to school with school bus, 47% of 8-9 years old
children travel to school by school bus. Associatively, according to regression analysis
results, a positive relationship between the increase in age and independent travel to
school without the supervision of adults especially parents is observed (p<0,1) (Table
6.2).

m10_11 aged 8_9 aged

61%

o)
>0% 47%

36%

3% 3% 1% 0%
|
alone with my friends with my family with school bus

members

Figure 6. 12. Children’s Independent School Travel According to Age

e What are the demographic and socio-economic characteristics of the
household?

A positive significant relationship between the children in the households who
lived more years in the neighbourhood and independent commuting to the school
without the supervision of adults especially parents are observed (p<0,1). This may be
because of that parents who live in the neighbourhood more years are familiar to the

environment and feel comfortable to allow their children travel to school alone.

Although, according to regression results there is no relationship between

neighbourhood relationships of the household and children’s active and independent

73



travel to school, according to descriptive analysis results, a difference between answers
of parents in two school is observed. Relatively a higher number of parents in DCO than
KHA indicate that they have good neighbourhood relationships (87%, 71%,

respectively).

According to regresion analysis results, children with one or more car in their
household and children whose mothers used the car more than the fathers are found
more likely to commute to school by car (p<0,05 and p<0,1 respectively). In addition, it
is found that children with at least one car in their household are more dependent on
adults (especially their parents) in the choice of school travel mode (p<0,1). Moreover,
a difference in the household's car ownership among the two schools is observed
according to descriptive analysis results. While the majority of the households in DCO
(66%) have at least one car, 54% of parents in KHA have at least one car (Figure 6.13).
Therefore, this result may be interpreted as one of the reasons for the higher proportion

of children in DCO who are driven to the school.

B Doktor Cavit Ozyegin Primary School Kars Halil Atila Primary School
66%

54%
46%

34%

no yes

Figure 6. 13. Car Ownership in DCO and KHA

According to findings from this research, the household income is not associated
with mode choice for school transportation. In addition, it is found that children who

have a phone have more independent mobility without the supervision of adults
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especially parents in their school travel (p<0,1). Also, in parallel with previous
researches, children whose parents have more education level are more likely to be

dependent on adults (especially their parents) in school travel (p<0,1).

Further, it appears that a negative relationship between the number of people lives
in the house and children's tendency to walk to school is found (p<0,1). When the
number of people lives in the house is increasing, children's tendency to walk to school
Is decreasing. This is consistent with previous research that also reports that when the
number of people in the house increases, the probability of one of the family members
drive children to school may increases. On the other hand, in contrast to previous
researches, when the number of working people in the house increases, children's
tendency to walk to school increases (p<0,1). This may be a result of the presence of
family members who commute to work by walking and on the way to work they can

escort children to school.

e What are the parents’ walking behaviours in the neighbourhood and

perceptions about children’s school travel?

Parents’ own walking behaviours are also found to affect children's school travel
mode (Table 6.2). It is found that children of parents who regularly walk in the
neighbourhood are more likely to commute to school by walking (p<0,01). Also,
parents are asked to answer a question about their open space usage habits. According
to results, it is found that children whose parents have a tendency to spend time in
outdoor public spaces with their children rather than indoor public spaces are more
likely to be independent on adults (especially their parents) in their school travel
(p<0,05). According to descriptive analysis results, while 93% of parents who have
male children like to spend time in outdoor public spaces with their children, parents
who have female children like to spend time in outdoor public spaces in a fewer
percentage (%73) (Figure 6.14).
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73%

27%
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I

Outdoor Public Spaces Indoor Public Spaces

Figure 6. 14. Parent’s Outdoor Public Space Use Behaviour

Furthermore, parents are asked to evaluate the given statements about children's
school travel according to their perceptions. According to regression results (Table 6.2),
children whose parents think that walking to school is good for their children's health
and distance between the school and home is walkable for their children are more likely
to commute to school by walking (p<0,1, p<0,05, respectively). Besides, children whose
parents think that the distance between home and school is walkable for their children
are more likely to have independent commuting to school without the supervision of
adults (especially their parents) in school travel (p<0,01).

Further, according to descriptive analysis, there are differences between parent’s
perceptions about children’s school travel among the two schools. It is observed that the
frequency of the statement that "walking to school is good for my child’s health" in
KHA (34%) more than in DCO (23%) (Figure 6. 15). Further, a higher proportion of
parents believe that their child’s school is close for walking to school for children in
KHA than in DCO (18%, 7%, respectively). Supportively, while almost half of the
parents in DCO (42%) think that driving children to school is more convenient for them,
only 19% of parents in KHA think like that. These results may be because of that there
are more children in DCO than in KHA who live in places more than 600m away from

school.
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42%
34%
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school by bike or to school by close enough for  enough to goto convenient for me
walking would be bicycling or walking her/him to go by school by walking to drive my child to
good for my child's cycling or walking or cycling school
health

Figure 6. 15. Parents Who Say "Absolutely | Agree” to the Statements

Besides, while 12% of parents who have 10-11 years old children think that their
child is big enough to travel to school by walking, only 3% of parents who have 8-9
years old children think that their child is big enough to travel to school by walking
(Figure 6. 16).

M parents of 10_11 aged children parents of 8_9 aged children
38% 38%
34%
30%
18%
12%
10% 10%
5%
m
| strongly disagree | disagree I'm undecided | agree Absolutely | agree

Figure 6. 16. Parents” Answers to the Statement "My child is big enough to go to school

by walking or cycling” According to Their Children’s Age
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Also, while parents who have girls are relatively more negative (42%) than

parents who have boys (34%) in the thought that their child is big enough to walk to

school (Figure 6. 17).

M Parents of Boys

42%

34% .
32% 31%

17%

Parents of Girls

13%
9% gy 8%

7%

| strongly disagree | disagree I'm undecided | agree Absolutely | agree

Figure 6. 17. Parents” Answers to the Statement "My child is big enough to go to school

by walking or cycling” According to Their Children’s Gender

¢ What are the parental limitations on children?

One of the most important research points of this study is to examine parental

limitations on children’s spatial mobility in the neighbourhood. In order to analyse in

which level parents affect children’s independent mobility in the environment, parents

are asked to answer the question "which places do you allow your children to go

alone?". According to results, as seen in Figure 6.18, the options which are "playing on

the street" and "going to market" are some of the most chosen options by parents of 244

children. On the other hand, almost none of the parents mark "to get on the bus",

"playing out after dark" and going to the commercial centre” options.
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none of them

go and come back from school

bicycling on the street

playing on the street

26%

going out with friends

going to market

to get on the bus

playing out after dark

crossing the street

going to the center

going to a friend's house

going to the cinema

Figure 6. 18. Places in Which Children Have Permission to Go Alone

When examined how parental licenses differ according to the school environment,
child’s age and gender, it seems that children in KHA have more limitations about
independent commuting to the school rather than children in DCO (4%, 2%,
respectively). When considering that children in KHA live in places closer to the school
than children in DCO, this result is not surprising. Besides, while 15% of parents in
KHA identify that they do not allow their children to go anywhere alone in the
neighbourhood, only 6% of parents in DCO identify that they do not allow their
children to go anywhere alone in the neighbourhood (Figure 6.19).

79



As seen in Figure 6.20, while parents of female children state that they do not
allow their children to go anywhere in the neighbourhood at the rate of 14%, parents of
male children mark this option at the rate of 5%. As can be understood from Figure
6.20, girls mostly have more restricted by their parents than boys both in school travel

and mobility around the neighbourhood.

In parallel with gender differences, age differences also have a significant impact
on parental restrictions on children. As can be seen from Figure 6.21, 8-9 years old
students have more limitations to go to places in the neighbourhood on their own than
10-11 years old students (16%, 3%, respectively). Further, while parents of 10-11 years
old children state that they allow their children to go to and come back from school
alone at the rate of 8%, parents of 8-9 years old children choose this option at the rate of
4%.

B Doktor Cavit Primary School Kars Halil Atila Primary School

none of them
go and come back from school

bicycling on the street

27%

playing on the street 5980

going out with friends
going to market

to get on the bus
playing out after dark
crossing the street
going to the center
going to a friend's house

going to the cinema

Figure 6. 19. Places in Which Children Have Permission to Go Alone According to
Children’s School
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Figure 6. 20. Places in Which Children Have Permission to Go Alone According to
Children’s Gender
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Figure 6. 21. Places in Which Children Have Permission to Go Alone According to
Children’s Age
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6.4. Summary

This chapter details the social and physical factors that affect children’s active
school travel within the example of 8-11 years old primary school students in two
schools of two neighbourhoods in Bornova/lzmir. Within the context of questionnaire
studies with 240 students and their parents and site observations around the immediate
surroundings of schools, results of descriptive analysis and regression analysis are

presented and affecting factors of children's travel mode to school are discussed.

According to results, the most influential factor which affects children’s active
commuting to the school found as the distance between children’s home and the school.
Also, it is found that children in the two schools have different rates of walking to
school. This may be a result of different characterized school environments have effect
on children’s mode choice of commute to school. Further, it is seen that female and
younger children are more restricted by their parents than male and older children.
Another significant influence is parental perceptions and behaviours about the built
environment. It is found that children whose parents have more positive thoughts of the
children’s active travel to school and independent mobility in the neighbourhood are
more likely to commute to school by walking. Correspondingly, children who live in the
same neighbourhood for so long tend to be more independent of their parents in school
travel than their counterparts. Besides, it is found that household car ownership has a
negative effect on children’s active and independent commuting to school.
Consequently, Table 6.4 shows the differences and similarities between findings of this

study and expected influential factors which affect children’s travel mode to school.
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Table 6. 4. Expected Influential Factors Which Affect Children’s Commuting Patterns
to School and Findings of This Study

Influential Factors Which Affect Children’s
Commuting Patterns to School

Expected Impacts
According to

Findings
of This Study

neighbourhood

Literature
Increase in years live in + +
neighbourhood
Increase in neighbourhood + insignificant
relations
Parents walking habit + +
Increase in household size unclear -
Parents’

Characteristics ™| jying with both parents + insignificant
Number of children in the - insignificant
house
Increase in income - insignificant
Number of working people - +
in the house
Car ownership - -

Mothers car using habit - -

Child bicycle ownership + insignificant

Child phone ownership + +

Increase in parental - -

education

Parents outdoor space use + +

habit

Parent’s supportive + +

perception about active

commuting to school

Increase in Age + +
Children’s

Characteristics | Gender (boy) + +
Children have friends in + insignificant

Neighbourhood
Characteristics

Increase in distance between
home and school
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CHAPTER 7

PERCEIVED RISK FACTORS AND EXPECTATIONS
ABOUT SCHOOL SURROUNDINGS IN BORNOVA

According to the analysis on neighbourhood characteristics of two schools, the
following part of this chapter is aimed at how the actual risk factors in the immediate
built environment of each school effect on children’s and parents’ perceptions of the
built environment. Besides, this study assumes that children and their parents mostly
have not a similar view of their environment and thus children's perceptions and
expectations about the built environment need to be investigated more. Therefore this
chapter is aimed to indicate parents’ and especially children’s perceptions and

expectations about the built environment of the schools.

7.1. Children’s and Their Parents’ Perceived Risk Factors About

School Surroundings

e Parents’ Perceived Risk Factors About School Surroundings

Parents are asked to evaluate the statement "I think my neighbourhood is safe
enough for my child to go to school by bicycling or walking alone". According to
descriptive analysis results, while only 2% of parents in KHA identify that they
absolutely agree to this statement and 28% of them identify that they strongly disagree
to this statement, 9% of parents in DCO identify that they absolutely agree to this
statement and 21% of them identify that they strongly disagree to this statement
(Figure 7.1).

Analysing differences among parents’ perceptions about their children's safety in
the built environment according to their children's age and gender is seen quite

significant for this research.
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28%

21%

9%

| absolutely agree | strongly disagree

Figure 7. 1. Parents’ Answers to the Statement "I think my neighbourhood is safe
enough for my child to go to school by bicycling or walking alone"
According to Their Children’s School

As expected some important differences are found. For example, parents of 10-11
years old and male children think more positively that their neighbourhood is safe
enough for their children to walk to school alone than parents of 8-9 years old and

female children (Figure 7.2, Figure 7.3).

M parents of 10_11 aged children parents of 8_9 aged children
50%
40%
32%
20%
0,
14% 17%
9%
[ =
| strongly disagree | disagree I'm undecided | agree Absolutely | agree

Figure 7. 2. Parents’ Answers to the Statement "I think my neighbourhood is safe
enough for my child to go to school by bicycling or walking alone"
According to Their Children’s Age

85



H Parents of Boys Parents of Girls

47%
42%

27%
24%
18%
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| strongly disagree | disagree I'm undecided | agree Absolutely | agree

Figure 7. 3. Parents’ Answers to the Statement "I think my neighbourhood is safe
enough for my child to go to school by bicycling or walking alone"
According to Their Children’s Gender

As seen in Figure 7.4 and Figure 7.5, it is observed that parental perceptions of the
traffic environment are more negative than their children. Thus, it means that children
do not encounter traffic environment problems as normally parents think that.
However, children are more concerned about narrow and empty streets than their
parents in each school. In addition, children's and parent's concerns can differ according
to the immediate built environment characteristics of schools. For example, while
underpasses and overpasses seem to a worrisome factor for parents in DCO (8%), this
factor has a fewer percentage (3%) in terms of parents in KHA. This is perhaps because
there is an overpass near DCO. Parents are also more concerned about stray dogs than
children in each school. Moreover, while, walking through a crowded street is seen as a
concerning factor for children than for parents in DCO (14%, 10%, respectively), this
factor appears as a more worrying factor for parents than for children in KHA (15%,
12%, respectively).
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Figure 7. 4. Perceived Risk Factors for Parents and Children in DCO
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Figure 7. 5. Perceived Risk Factors for Parents and Children in KHA
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When parents are asked the reasons for concerns about their children’s active
school travel, parents’ answers are unfamiliar people, stray dogs, vehicular traffic and
distance between home and school. Parents in each school are most concerned about
vehicular traffic and after unfamiliar people (Figure 7.6). Figure 7.6. shows that the
distance between home and school is a more concerning factor for parents in DCO than
KHA (16%, 4%, respectively). Since more children in DCO than KHA live in places
more than 600m away from school, this result seems confirmative. On the other hand,
as it is seen in Table 6.1 traffic environment features entail a risk for children in KHA
more than children in DCO. In parallel with this, parents in KHA are more concerned
about traffic-related features than parents in DCO (%48, %40, respectively) (Figure
7.6).

B Doktor Cavit Primary School Kars Halil Atila Primary School

16%
Distance Between Home and School _ 0

4%

4 0,
Vehicular Traffic 0%
48%

8%
Street Dogs - °

7%

36%

Unfamiliar People
40%

Figure 7. 6. Parent’s Concerns About Their Children’s Active School Travel in DCO
and KHA

Results show that there are differences between the answers of parents who have
8-9 years old children and 10-11 years old children (Figure 7.7). For example, while
parents of younger children are more concerned about vehicular traffic (45%, 43%,
respectively) and unfamiliar people (39%, 37%, respectively) around the school
neighbourhood, parents of older children are more concerned about distance between

home and school than parents of younger children (12%, 8%, respectively).
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vehicular traffic

street dogs
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parents of 8_9 aged children

——
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45%

I %
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Figure 7. 7. Parent’s Concerns About Their Children’s Active School Travel According

to Children’s Age

Another significant difference is between the answers of parents who have female

children and male children (Figure 7.8). It is observed that parents of girls are more

worried about unfamiliar people (41%) around the school environment than parents of

boys (35%).

distance between home and school

vehicular traffic

street dogs

unfamiliar people

M parents of male children

parents of female children

.

— a0

41%

11%

B %

8%

- EX

41%

Figure 7. 8. Parent’s Concerns About Their Children’s Active School Travel According
to Children’s Gender
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e Children’s Perceived Risk Factors About School Surroundings

To understand children’s concerns about their social and physical environment is
one of the most significant research subjects for this study. Therefore, children are
asked to identify their fears and concerns about the school environment with an open-
ended question. Children’s answers are categorized under the titles of "dark and
isolated streets ", "vehicular traffic and car accidents”, "stray dogs" and "unfamiliar
people”. As it is seen while parents do not mention about dark and isolated streets, for
children this feature is seen as a fearsome factor. Also, it seems that children are not
worried about the distance between home and school as parents are. Children mostly

stated:

"I'm scared of car accidents and | do not like car horns because they scare me."
"l am afraid of isolated streets and stray dogs, they can bite me."

"I am afraid of being kidnapped on my way to school."

As seen in Figure 7.9, children in DCO are more concerned about vehicular traffic
and car accidents (47%) than children in KHA (34%). However when looking at actual
risk factors in Table 6.1, traffic environment features more pose a risk around KHA
than DCO. Also, although dark and isolated streets are seen as worrisome factors by
children in KHA more than children in DCO, according to built environment features of
the immediate environments of the schools, the safety feature is found encouraging
factor for walking around KHA more than around DCO. This result may be interpreted
that perceived and actual risk factors for children can be different. Further, another
significant difference in Figure 7.9 is a higher proportion of children in KHA are scared
of stray dogs (39%) considering children in DCO (30%).

When looking at children’s fears according to age (Figure 7.10), it is observed
that while younger children (8-9 years old) scared of unfamiliar people, stray dogs and
dark and isolated streets more than older children (10-11 years old), older children

scared of vehicular traffic and car accidents more than younger children.
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B Doktor Cavit Ozyegin Primary School Kars Halil Atila Primary School
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Figure 7. 9. Children’s Fears About Active Travel to School in DCO and KHA
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Figure 7. 10. Children’s Fears About Active Travel to School According to Age

Female and male children mostly scared of vehicular traffic and car accidents

(Figure 7.11). Differently, more girls are concerned about dark and isolated streets
(13%) and stray dogs (36%) more than boys (7%, 32%, respectively).
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Figure 7. 11. Children’s Fears About Active Travel to School According to Gender

7.2. Children’s and Their Parents’ Expectations from the Immediate

Built Environment of Schools

e Parents’ Expectations from the Immediate Built Environment of Schools

In order to examine the built environment features that could encourage children’s
active school travel, close-ended and open-ended questions are asked to parents. Parents
mostly want improvements related to traffic environment (Figure 7.12). Their most
frequent choices are "more security guards helping to children crossing the streets"
(11%), "less car in the street" (11%) and "slower cars" (10%). Also, one of the most
frequent answers is "more bicycle roads" (10%). On the other hand, less frequently
chosen answers are streets with more people (2%) and more shops in the neighbourhood
(2%). According to these results, it may be said vehicular traffic features in streets are

seen more significant for parents than crowded and lively streets.
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more bicycle roads 10%
streets with more people 2%
more shops in the neighborhood 2%
less abondoned buildings and vacant lots 4%
better street lighting 5%
less crime in the neighborhood 5%
children have more friends who can walk with 9%
better neighborhood relations 6%
more security guards helping to children... 11%
more traffic lights 6%
slower cars 10%
less cars in the street 11%
cleaner streets 4%
wider sidewalk 8%

more street with sidewalk 7%

Figure 7. 12. Parent’s Expectations on Safe School Environments

To question that "which kind of improvements would you want on the streets en
route to the school encourage you to let your child walk to the school?" parents’
answers are categorized as "more bicycle road", "wider and more accessible sidewalk",
"safer vehicular traffic", "safer people"” and "closer distance between home and school”.
Parents in each schools mostly specified that if there were safer people around the
school environments, then if there were safer vehicular traffic around the school
environments, they would allow children to walk to school (Figure 7.13). A significant
difference between the parents of the two schools is observed. While parents in DCO
more frequently mentioned closer distance between home and school (21%), parents in
KHA only mentioned it at the rate of 6%. This results perhaps because more children in
DCO than KHA reside in places more than 600m away from school than. Also, 16% of
answers in DCO and 14% of answers in KHA showed that if there were bicycle roads
on the way to school, the parents would allow children to go to school by cycling.
Besides, more parents in KHA expect safer people, safer vehicular traffic and wider and

more accesible sidewalks in order to allow their children to go to school by walking.
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Figure 7. 13. Parent’s Expectations on Safe School Environments in DCO and KHA

e Children’s Expectations from the Immediate Built Environment of Schools

To understand children’s own perceptions and expectations of the school
environment in which they spend their majority of the time, children are asked to
describe their expectations on immediate school environments. After that, children’s
wishes are classified under the titles of "wider and more accessible roads”, "more
bicycle roads”, "safer vehicular traffic", "cleaner and more aesthetic streets”, "safer

people", "streets without stray dogs", "more parks and fun places on the street", "lighter
and crowded streets", "more quiet streets" (Figure 7.14). As can be seen, children have
more various and creative expectations for school environment than parents. While
parents do not mention about aesthetic features, playgrounds and fun activities on the
way to school, children seem to care about these features. According to children’s
answer, as seen in Figure 7.14, the most frequent answers are about wider and more

accessible sidewalk:
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"l wish there were wider sidewalks on the streets and they were unobstructed and smooth."

Wider and More Accessible Sidewalk 34%
More Bicycle Road

Safer Vehicular Traffic

Cleaner and More Aesthetic Streets
Safer People

Without Street Dogs

More Parks and Fun Places on the Street

Lighter and Crowded Streets

More Quiet Streets

Figure 7. 14. Children’s Expectations on Safe School Environments

However, when almost half of the answers of children in DCO expect wider and
more accessible sidewalks (41%), children in KHA expect wider and more accessible
sidewalks at the rate of 26% (Figure 7.15). Another most frequently mentioned feature
is about safer vehicular traffic. Having safer vehicular traffic on the way to school is
more frequently specified by children in DCO (18%) than children in KHA (12%).
Children in both schools stated:

"l wish drivers would not drive fast and there was no traffic on the way to school."

Having cleaner and more aesthetic streets is the third most frequently mentioned
expectation by children in KHA (14%). Also, while children in KHA mentioned
wishing more quiet streets at the rate of 13%, children in DCO stated only at the rate of
5%. Accordingly, when considering KHA is located in the commercial centre of the
district, because of the dense population and crowd, children may expect cleaner,

aesthetic and quieter streets more than children in DCO. Another remarkable
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expectation of children in DCO and KHA is the fact that children would like to have

more parks and fun activities en route to school. Children expressed that:

"I would love to have clean and nice streets without smelly garbage."

"I wish the streets were not noisy and not crowded and people in the street were always

familiar."

"I wish cheerful streets in which all children play and also an amusement park, beautiful

flowers and trees."

More Bicycle Road

Safer Vehicular Traffic

Cleaner and More Aesthetic Streets

Safer People

Without Street Dogs

More Parks and Fun Places on the Street

Lighter and Crowded Streets

More Quiet Streets

m Doktor Cavit Ozyegin Primary School

Wider and More Accessible Sidewalk _ 41%

. 18%

11%

. 18%

12%

B 7%

14%

B 5%

9%

B 1%
7%

Bl 4%
6%

B 1%
2%

5%
13%

Kars Halil Atila Primary School

26%

Figure 7. 15. Children’s Expectations on Safe School Environments in DCO and KHA
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Figure 7.16 shows that cleaner and more aesthetic streets, streets without stray
dogs, more parks and fun places on the streets, more quiet streets are mostly desired by

8-9 years old children more than 10-11 years old children.

M 10_11 aged 8_9 aged

Wider and More Accessible Sidewalk _ 41%

31%

: I 17y
More Bicycle Road 17%

13%

Safer Vehicular Traffic I 16%

14%

Cleaner and More Aesthetic Streets - 5% 13%
(]

B 7%

Safer People 7%

Without Street Dogs W 2% 5%
(o]

B 3%

More Parks and Fun Places on the Street 6%
(]

B 2%

Lighter and Crowded Streets 2%

More Quiet Streets - 6%

9%

Figure 7. 16. Children’s Expectations on Safe School Environments According to Age

Finally, differences between expectations of boys and girls are examined as seen
in Figure 7.17. According to answers, it is observed that while girls state that they wish
lighter and crowded streets at the rate of 3%, none of the boys mentions lighter and
crowded streets. Besides, while boys wish to walk more quiet streets at the rate of 10%,
girls expect more quiet streets at the rate of 8%. Also, while girls state that they wish to
walk in the streets without stray dogs at a rate of 5%, boys wish to walk in the streets
without stray dogs at a rate of 2%.
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7.3. Summary

According to

This chapter details 240 children’s and their parents’ perceptions and expectations

on the immediate environment of the school within the example of 8-11 years old

primary school students in two schools of two neighbourhoods in Bornova/lzmir. In

order to describe perceptions and expectations of children and parents about the

immediate surroundings of schools results of descriptive analysis and regression

analysis are discussed.
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In order to indicate the association between actual and perceived risk factors about
physical environment of schools, with the help of site observations, physical
environment features and children’s and parents’ perceptions about immediate
surroundings of school is compared. According to results, there are some common
points on actual and perceived risk factors in terms of physical environment features

around the immediate surroundings of schools.

Moreover, In terms of physical environment characteristics, there are some
differences between children’s and parents’ perceptions. While children are more
positive about the built environment features, parents tended to think negatively.
Moreover, it is observed that concerns of parents and children are different from each
other. While parents are mostly worried about vehicular traffic and unfamiliar people
around the school, children are mostly scared of vehicular traffic and stray dogs around
the school. Finally, considering children’s and parents’ expectations on the built
environment of schools, it is observed that while parents mostly expect safer traffic
features and safer people en route to school, children mostly expect wider and
accessible sidewalks and bikeways and more aesthetic and fun streets on the way to

school.
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CHAPTER 8

CONCLUSION AND RECOMMENDATIONS

This study examines the factors affecting children’s active commuting to school
and also the perceptions and expectations of children and parents about the immediate
environment of the school. Following a literature review based on the studies on
children development and its relationship with the physical environment and an
extensive research on the factors affecting children's walking to school is conducted, the
thesis introduced different projects implemented for encouraging children to walk to
school. Consequently, relying on the quantitative and qualitative research methods the
study data is gathered at two schools (DCO and KHA) of two neighbourhoods in
Bornova. The study analyzed the data to present the factors affecting children's school
travel mode and perceptions and expectations of the children and parents in the case of
these two schools and their surroundings or immediate built environment in Bornova.
This study is one of the first studies in Izmir (Turkey) investigating the social and
physical built environment related factors shaping children’s travel mode and habits of
walking to school and also the perceptions and expectations of parents and children
(here 8-11 years old) about the immediate environment of their schools. The findings of
the study are significant to develop policies for children's spatial mobility in the built

environment and summarized and discussed as followed titles.

e Child and Household Related Factors Shaping Children’s Active

Commuting to Schools

The study findings in Bornova case show that gender and age of the children have
a significant effect on children’s travel mode to school. For example, when commuting
to school, more female children travel by car and more male children use the public
transportation vehicles. Also, 8-9 years old students more travel to school by walking
than 10-11 years old students, however, they are more dependent on their parents.
Related to these findings, girls and younger children are more restricted by parents

about independent mobility in their neighbourhood without the supervision of adults
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(especially parents). Interestingly, in spite of these differences, the majority of children
in this study (53%) travel to school by their school bus.

According to results, certain characteristics of households and especially of
parents affect childrens’ active and independent commuting to school. Firstly, car and
phone ownership in the household appear as significant. Those children living in the
households with at least one car ownership are more likely to commute to school by car
and more likely to be dependent on their parents when commuting to school. Also,
children who own a phone are more independent from adults (especially their parents)
in school travel. Secondly, children who live in a household with fewer people are more
likely to walk to school. Also, it seems that children of the households living in the
same neighbourhood for longer time are more likely to be independent in travel to
school. It is perhaps because parents of these children feel more familiar with the

neighbourhood, they can allow their children to travel to school independently..

Similarly, thirdly, parents’ habits with walking and using open spaces seem to
affect children’s daily habits for school commuting. Accordingly, children whose
parents have a tendency to spend time indoor public spaces (especially, shopping malls)
are more likely to be dependent on their parents in school travel. Also, children with
parents who regularly walk in the neighbourhood are more likely to commute to school
by walking. These habits are also observable at parents’ perceptions about their
children’s travel mode to school: children whose parents think that walking to school is
good for their children’s health and also that the distance between home and school is
walkable by their children are more likely to commute to school by walking. Similarly,
those children with parents who perceive the distance to school as walkable for their

children are more likely to be independent of their parents at school commuting.

Consequently, similar to the literature findings, these results in Bornova case
suggest that especially parental perceptions and concerns about their neighbourhood’s
and school surroundings’ social and physical environment are significant and must be
taken into account for developing policies for children’s active and independent
mobility to school. This suggests that urban design and planning implementations must
develop in the ways that comfort parents’ concerns and encourage parents to allow their

children to walk to school and use public spaces independently.
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¢ Neighbourhood Related Factors Shaping Children’s Acvtive Commuting to
Schools

According to the results of this thesis, it seems that the distance between home
and school is one of the most influential factors that affect children's travel mode to
school. Therefore, although children's active commuting to schools can be supported by
the physical designs of the school surroundings, the spatial distribution of schools and
children’s access to schools are some of the essential problems that have to be solved.
Hence, the spatial distribution of schools in each neighbourhood and equal opportunities
between schools in every aspect are some of the most important subjects that need
attention by policymakers. As can be seen from the findings, the equal distribution of
schools among and in neighbourhoods seems important for creating child-friendly

cities.

According to site observations and online sources about vehicular traffic data
(https://yandex.com.tr/), actual risks factors for children in the immediate built
environment of DCO and KHA are narrow and poor quality sidewalks, lack of
bikeways, dense vehicular traffic, lack of fun activities and aesthetical features, also
around DCO, there is a lack of mixed-use areas (see Table 6.1). Comparing the school
surroundings of DCO and KHA, it seems that, although both school surroundings have
dense vehicular traffic, around KHA there are wider and better quality sidewalks and
more mixed-use areas and aesthetically rich streets for children to walk. This is one of

the reasons for the higher rate of walking to school in children in KHA.

e Parents’ and Children’s Perceptions and Expectations on the Immediate
Built Environment of DCO and KHA

In this study, parents and their children seem to have different opinion about the
built environment these children experience, whereas physical characteristics of the
immediate environment of schools affect children’s and parents’ perceptions and
behaviours. Whereas parents are more concerned about vehicular traffic and unfamiliar
people around their child’s school environment, children are more scared of vehicular
traffic and car accidents and stray dogs around the school environment. Besides, while

parents specify that they have expectations on safer vehicular traffic and safer people

102



around the school environment to allow their children to walk to school, children are
interested in more accessible, “aesthetically rich” and “fun” streets to walk. These
differences suggest that children’s and parents’ expectations about the physical
environment should be asked and considered separately by policy-makers and urban

designers.

e What can Urban Design do to Improve Children’s Outdoor Public Space

Use in School Surroundings?

When looking at children’s and parents’ perceptions and expectations about the
immediate surroundings of schools, it seems that mostly physical environment features
have a substantial impact on children’s tendency to walk to school, whereas parents’
perception of neighbourhood safety and social environment has an important effect on
children's school travel mode. Therefore, urban design implementations affect not only
the quality of the physical environment but also the quality of the social environment
relatedly for encouraging children to walk to school. Hence, successful urban design
practices are crucial in order to create quality and safe environments for society,

especially children.

In this study, especially results of questionnaire with parents and children suggest
multiple urban design implementations. Urban design implementations can not increase
children's active commuting to school in all case, especially, when the distance between
home and school is not suitable for children to walk. However, urban design
implementations can encourage children's active use (for play and socialization) of
streets in school surrounding. In Bornova cases, this thesis expects that the design of the
following physical features in schools’ surroundings can encourage children’s active
commuting to school but also importantly, active use of the streets in school

surroundings especially at school time:;

e streets with wider and accessible sidewalks

o safer vehicular traffic and pedestrian crossings
e streets with no "dangerous" people

e separated bikeways

e cleaner streets
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o flowers and trees along the streets
e more green areas with “fun” elements along streets

e well-illuminated streets

Meanwhile, when risk factors for children’s active commuting to school is
examined at each street around two schools according to site observations and Yandex
traffic condition data, some of the streets have high risk level. Accordingly, Cengizhan
Street around DCO has a high degree of vehicular and pedestrian traffic but the
sidewalks are too narrow and also there is no bikeways therr. Here urban design
implementations can be about these problems. For instance, these implementations can
include multiple tools of traffic calming (such as speed humps, different pavement
materials and curb extensions), improvement of sidewalks with wider dimensions and
good quality surface and also creating a safe bikeway along the sidewalks (as in Chapter
4) might encourage children’s tendency to walk and cycle to school. Also, according to
site observations at the streets of 116/19 and of 116/11 around DCO, these streets can
be improved with fagade colors, street furnitures, flowers and trees along the street in
order to encourage to have a walking area with elements that children can consider as
attractive and “fun.” Similarly, presence of mixed-use buildings and green areas along
the streets and also the implementations of "play streets" (see Figure 4.8) can increase
children’s active use of streets in school surroundings. As observed, there are vacant
lots around the surrounding of DCO especially along the street of 116/11. Vacant lots
and abandoned buildings can negatively impact on children’s active use of streets in
school surroundings. Therefore, child-friendly urban design implementations such as
playgrounds in such vacant lots, can develop children’s active use of streets in school
surroundings. Also it can support children’s physical and mental development in their

daily life.

Besides, according to physical environment data around KHA, some streets that
are used also highly by students in this study during school time (such as Kazim
Karabekir, Fevzi Cakmak and Mustafa Kemal) have a high degree of vehicular and
pedestrian traffic. Here closures of streets to vehicular traffic at certain times and urban
design implementations such as playful curb extentions and playful design of signs on
the pedestrian crossing (see Figure 4.5) might increase children's use. Also, when
considered parents’ and children’s expectations and actual risk factors about the

immediate surroundings of schools, urban design implementations related to safer
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vehicular traffic and wider and fun sidewalks and bikeways (as in Chapter 4) can be

applied in order to encourage children’s use of school surroundings.

Moreover, this study has driven its data from questionaries not only with parents
but also with children. As specified in the CFC strategies (UNICEF, 2018), children's
participation in the decisions about the built environment which they experience it every
day is quite precious to develop policies about the physical environment. Also, parents’
participation in the decisions about the built environment of school surroundings is
quite essential too. Correspondingly, urban designers and policy-makers should learn
about children’s and parents’ perceptions and expectations about the school
surroundings and after that, they should meet their expectations with the successful

urban design implementations.

Considering the differences between children's and adults' expectations about the
physical environment, it is clear that urban spaces produced solely for adults do not
respond to children's expectations. Because outdoor public spaces, especially the streets,
are crucial for the development of children, this is an alarming problem that has to be
solved. At this study, while parents expect safer vehicular traffic and safer people
around the school environment to allow their children to walk to school, children expect
more accessible, aesthetic and fun streets to walk. Therefore, urban designers and
decision-makers should take these differences into consideration and design urban

spaces, especially streets, according to the expectations of children.

Finally, researches on child-friendly environments around the world have been
developed in the last 50 years. In Turkey, there is not enough research on environmental
designs for children users. The aim of this study has been to contribute our knowledge
about children’s daily experiences in various built environments in Turkey. Still, the
findings of this study can not be generalized because each place has own characteristics

and dynamics.
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APPENDIX A

SURVEY QUESTIONS FOR CHILDEN

Ogretmenler icin On Bilgi

Bu anket calismasi Izmir Yiiksek Teknoloji Enstitiisii, Sehir ve Bolge Planlama
Bolimii'nden Dog¢.Dr.Fatma Senol’un danismanlhigim1 yaptigi ve Giilce Abatay
tarafindan yiritilen “Cocuklarin Farkli Mahalllelerdeki Okullara Aktif Gidis-Gelisi:
Sokaklarin Cocuk Dostu Cevreler Olarak Tasarimi1” baslikli Kentsel Tasarim Yiiksek
Lisans Tezi kapsaminda gerceklestirilmektedir.

Projenin amaci, 3. ve 4. smiftaki 6grencilerin okula bisikletle veya yliriiyerek gidis-gelis
hallerini ve olanaklarmi etkileyen temel faktorleri belirlemek ve ardindan, bu aktif
ulagim olanaklarint ¢ocuklarin hayatlarinda kullanmalarina yonelik sokaklarin fiziksel
tasarimina dair Oneriler ve stratejiler gelistirmektir.

Bu anketi siifinizdaki 3. ve 4. smif O6grencilerinin doldurmasi bu arastirmanin
gerceklesmesi icin &nemlidir. Ogrencilerinizi ¢alismaya dair bilgilendirme ve
yonlendirme konusundaki katkilariniz ve ayirdiginiz degerli zamaniniz i¢in tesekkiir
ederiz.

1. Kag Yasindasiniz:

2. Cinsiyetinizi isaretleyin: (1)Kiz (2)Erkek

3. Mahalle i¢inde nerelere yiiriiyerek veya bisikletle gidip geliyorsunuz? (birden
fazla kutuyu isaretleyebilirsiniz)

Okul

Park

Market

Spor sahas1 (basketbol, futbol, vb)

Arkadasimin evi

Diger (Liitfen yaziniz) .........ccccccveeviveeiveenieeeiie e

I O O O

4. Evden okula nasil gidip geliyorsunuz?

a) Yirlyerek b) Bisikletle ¢) Otobiis, minibiis gibi toplu tasim
araglartyla ~ d)Okul Servisiyle d) Arabayla e) Diger (Liitfen yaziniz)



5. Evden okula kiminle gidip geliyorsunuz?

a)Tek bagima b)Arkadaglarimla c)Aile tiyelerimle d)Servisle
d) Diger (Lutfen
D221 1 V7 TR

6. Okulda veya sinifinizda mahalleden arkadaslariniz var mi1 ?
. Evet
(] Hayrr

7. Evden okula gidip gelirken yolda asagidakilerden hangilerini goériiyorsunuz?
(birden fazla kutuyu isaretleyebilirsiniz)

Park/oyun parki/spor alani
Restoran

Giysi Diikkani
Stipermarket

Cami

Hastane

Banka

Diger Okullar

Yaya gecidi

Bisiklet yolu

Agacli yollar

Oturmak icin banklar
Evlerin bahgeleri
Otobiis duraklari

Trafik 1siklar1

Sokak 1s1klart
Terkedilmis eski binalar
Kalabalik sokaklar

Dar sokaklar

Kamyonet

Bos sokaklar

Cop konteyneri

Yogun trafik

Benzin istasyonu

Diger (liitfen yazininz)...........c.ooeviiiiiiiiiiiiei e

N e e e Y e Yy A A

8. Evden okula gidip gelirken nasil hissediyorsunuz?

a) Egleniyorum b) Neseli oluyorum ¢) Korkuyorum d)Mutsuz
oluyorum e) Diger (Litfen yazimz)
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Evden okula gidip gelirken yolda neleri sevmiyorsunuz? (birden fazla kutuyu
isaretleyebilirsiniz)

Cok trafik olan bir yolda karsidan karsiya gegcmek

Altgegit veya listgegitten gegmek

Kaldirimi olmayan yoldan yiirimek

Trafik 15181 olmayan bir yolda karsidan karsiya gegcmek

Bos arazi veya otoparkin i¢inden gegmek

Dar ve bos sokaklardan gegmek

Cok kalabalik olan sokaklardan gegmek

Kopeklerin oldugu sokaktan gegmek

Diger (liitfen yazininz)..........ooooiiniiiiii i

. Evden okula gidip gelirken yolda sizi korkutan seyler nelerdir?

. Eviniz ile okulunuz arasindaki sokaklarda yiiriimek veya bisiklete binmek i¢in

sokaklarin nasil olmasini isterdiniz?

. Aileniz tek basiniza veya arkadaslarinizla nerelerde dolagmaniza izin veriyor?

(birden fazla kutuyu isaretleyebilirsiniz)

evden okula gidip gelme

parka gitme

caddede bisiklet siirme

sokakta oyun oynama

arkadaslarimla disariya ¢ikma

markete gitme

otobiis/ minibiise binme

karanlik olduktan sonra sokakta veya parkta oynama
caddede karsidan karsiya gegme

mahalle disina/ merkeze gitme

arkadasimin evine gitme

sinemaya gitme

Diger (LUtfen yaziniz) ......ccccoccvveeiiieeiiieeieeeeeeeee e
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APPENDIX B

“DRAW-AND-WRITE” SURVEY FOR CHILDREN

Ogretmenler icin On Bilgi

Bu anket calismasi Izmir Yiiksek Teknoloji Enstitiisii, Sehir ve Bolge Planlama
Bolimii'nden Dog¢.Dr.Fatma Senol’un danismanlhigim1 yaptigi ve Giilce Abatay
tarafindan yiritiilen “Farklt Yapili Cevrelerde Cocuklarin Okula Aktif Gidis-Gelisi:
Cocuk Dostu Bir Mahalle Olarak Sokak Tasarimi” baslikli Kentsel Tasarim Yiiksek
Lisans Tezi kapsaminda gerceklestirilmektedir.

Projenin amaci, 3. ve 4. smiftaki ¢cocuklarin okula bisikletle veya yiiriiyerek gidis-gelis
hallerini ve olanaklarmi etkileyen temel faktorleri belirlemek ve ardindan, bu aktif
ulagim olanaklarint ¢ocuklarin hayatlarinda kullanmalarina yonelik sokaklarin fiziksel
tasarimina dair Oneriler ve stratejiler gelistirmektir.

Asagidaki “ciz ve yaz” anket calismasi, okul cevresine dair hazirlanmis krokiler
tizerinde 3. ve 4. sinif 6grencilerin okul ¢evresinde nelerden keyif aldiklari, nerelerde
zaman gecirmekten hoslandiklar1 ve nereleri giivensiz bulduklarina dair goriislerinin
belirlenmesini amaglar. Ogrencilerin kendilerini resim, yazi veya her ikisiyle ifade
etmeleri beklenmektedir. Verilen cevaplar yalnizca bilimsel arastirma amaciyla
kullanilacaktir; 6grencilerin sadece “kiz/erkek” olarak cinsiyetlerini ve sizin de
asagidaki bilgileri doldurmaniz yeterlidir.

Ogrencilerinizi galismaya dair bilgilendirme ve ydnlendirme konusundaki katkilarmiz
ve ayirdiginiz degerli zamaniniz i¢in tesekkiir ederiz.

“CiZ VE YAZ” (3. ve 4. siif 68renciler icin)

Asagidaki kroki lizerinde evinizin yerini * sembolii ile isaretleyin (eger eviniz
krokinin diginda kaliyorsa yazarak belirtin)

Okul ¢evresinde nerelere siklikla gidersiniz? ASemboh'i ile isaretleyin
Okul ¢evresinde nereleri eglenceli bulursunuz? O Sembolii ile isaretleyin

Okul c¢evresinde nerelerden korkarsiniz ve zaman gegirmeyi sevmezsiniz? O
Sembolii ile isaretleyin

Asagidaki kroki iizerinde gostererek, cizerek va da yazarak bizimle paylasir
misiniz?
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Figure B. 1. Sketch for Students in Doktor Cavit Ozyegin Primary School

Figure B. 2. Sketch for Students in Kars Halil Atila Primary School
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APPENDIX C

SURVEY QUESTIONS FOR PARENTS

VELILER iCiN ON BIiLGi:

Bu anket c¢alismasi Izmir Yiiksek Teknoloji Enstitiisii, Sehir ve Bolge Planlama
Boliimii’nden Dog¢. Dr. Fatma Senol’un danigsmanligini yaptigi ve Giilce Abatay
tarafindan ylriitiilen “Farkli Yapili Cevrelerde Cocuklarin Okula Aktif Gidis-Gelisi:
Cocuk Dostu Bir Mahalle Olarak Sokak Tasarimi” baslikli Kentsel Tasarim Yiiksek
Lisans Tezi kapsaminda gerceklestirilmektedir. Projenin amaci, 3. ve 4. smif
Ogrencilerin okula bisikletle veya yiiriiyerek gidis-gelis hallerini ve olanaklarin
etkileyen temel faktorleri belirlemek ve ardindan, bu aktif ulasim olanaklarini
cocuklarin hayatlarinda kullanmalarina yonelik sokaklarin fiziksel tasarimina dair
Oneriler ve stratejiler gelistirmektir.

Bu anketi 3. ve 4. smif O&grencilerin velilerinin doldurmasit bu arastirmanin
gerceklesmesi i¢in 6nemlidir. Eger siz 6grenci velisi iseniz, bu anketi doldurmaniz igin
yardiminizi rica ediyoruz. Bu ¢aligmaya katilmama veya katildiktan sonra ¢alismadan
citkma hakkinda sahipsiniz. Anketi doldurmaniz, arastirmaya katilim icin onama
verdiginiz bigiminde yorumlanir. Anketteki sorular1 yanitlarken kimsenin baskist veya
telkini altinda olmayim. Vereceginiz cevaplar yalnizca bilimsel arastirma amaciyla
kullanilacak ve kimseyle paylasilmayacaktir.

Katkilariniz ve ayirdiginiz degerli zamaniniz igin tesekkiir ederiz.

Asagidaki her bir soru i¢in altinda verilen cevaplardan size uygun olani isaretlemeniz ve
aciklama istenen sorulara diisiincelerinizi yazmaniz yeterlidir.

Anket Oncesi veya sonrasinda sorunuz olursa +905464041828 telefon numarasindan
Giilce Abatay’a ulasabilirsiniz.

“3. ve 4. SINIF” OGRENCILERIN VELILERI iLE ANKET

Mahalle ve komsuluk iliskileri ile ilgili sorular

1. Cocugunuzun okulu ile eviniz arasindaki yiiriime mesafesi dakika olarak ne

KT oot
2. Kag yildir bu mabhallede ikamet etmektesiniz?
3. Mahallenizde komsuluk iliskileriniz var

10 PP PP PP P PPPPRRPPPRRIN
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4. Mahalle icinde aligveris, komsu, okul, park ve benzeri yerlere giderken
ulagiminizi genellikle nasil sagliyorsunuz?

a) Ylriiyerek b) Bisikletle c¢) Otobiis, minibiis gibi toplu tagima
araclariyla d) Arabayla e) Diger (Liitfen yaziniz)

5. Cocugunuzla birlikte mahallede zaman gegirirken gitmekten hoslandiginiz
alanlar var m1?
1 Evet
(] Hayrr

5.1. Bu alanlar nereler? Ve bu alanlarin hangi 6zelliklerini begeniyorsunuz?

6. Cocugunuzla birlikte mahallede zaman geg¢irirken gitmekten hoslanmadiginiz
alanlar var m1?
o Evet
(] Hayrr

6.1. Bu alanlar nereler? Ve bu alanlarin hangi 6zelliklerini begenmiyorsunuz?

Cocugunuzun mahalledeki dolasimina iliskin diisiinceleriniz

7. Cocugunuzun yaninda bir “biiyiik” olmadan neleri yapmasina izin vermezsiniz?
(Yaziniz)

8. Cocugunuzun yaninda siz olmadan tek basina veya arkadaslariyla mahallede
nerelerde dolagsmasina izin verirsiniz? Asagidaki segeneklerden ilgili olanlari
isaretleyin.

evden okula gidip gelme

caddede bisiklet siirme

sokakta oyun oynama

arkadaslariyla disariya ¢ikma

markete gitme

otobiis/ minibiise binme

karanlik olduktan sonra sokakta veya parkta oynama
caddede karsidan karsiya gecme

mahalle disina/ merkeze gitme

arkadasinin evine gitme

sinemaya gitme

Diger (LUtfen YazZIinz) ......ccoeeeeuiieiiieeeiieeiee e
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9. Cocugunuzun mahalle i¢indeki dolasimi ilgili endiseleriniz var mi? Varsa

nelerdir?

10. Cocugunuz okula yiiriiyerek veya bisikletle gidip gelirken asagidakilerden
hangilerini yapmak zorunda kaliyor? (birden fazla kutuyu isaretleyebilirsiniz)

Cok trafik olan bir yolda karsidan karsiya gegmek
Trafik 15181 olmayan bir yolda karsidan karsiya gegmek

Altgecit veya listgegitten gegmek

Kaldirimi olmayan yoldan yiirimek
Bos arazi veya otoparkin i¢inden gegmek
Terkedilmis binalarin oldugu sokaktan gegmek

Dar ve bos sokaklardan gegcmek

Cok kalabalik olan sokaklardan gecmek

11. Cocugunuzun evden okula yiiriiyerek gidip gelmesi ile ilgili endiseleriniz var

mi1? Varsa nelerdir?

12. Cocugunuzun ev ve okul arasindaki dolagimiyla ilgili asagidaki ifadelere ne

derecede katiliyorsunuz?

(1 kesinlikle katilmiyorum, 2 katilmiyorum 3 kararsizim, 4 katiliyorum, 5

kesinlikle katiliyorum)

Bisikletle veya yiiriiyerek okula gitmenin
¢ocugumun sagligr agisindan iyi olacagini
distiniiyorum.

Mabhallemin ¢ocugumun okula bisikletle
veya yiiriiyerek tek basina gidebilmesi
igcin  yeterince  givenli  oldugunu
diistinliyorum.

Cocugum okula yiiriiyerek veya bisikle
gidip gelmekten hoslanir.

Cocugumun  okulu  bisikletle veya
yiiriiyerek gidebilmesi igin yeterince yakin
uzaklikta.

Cocugum okula yiiriiyerek veya bisikletle
gidebilmek i¢in yeterince bilyiik.

Cocugumu okula arabayla  gétiiriip
getirmek benim i¢in daha uygun.
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13. Cocugunuzun dis mekanlarda oyun, spor, yiirliyiis ve benzeri hareketli zaman
gecirmesi ile ilgili diisiincelerinizi bizimle paylasir misiniz?

14. Asagidakilerden hangileri olsayd: cougunuzun okula giivenli bir sekilde
yiiriiyerek veya bisikletle gidip gelebilecegini diisiiniirdiintiz? (birden fazla
kutuyu isaretleyebilirsiniz)

Daha fazla kaldirimi olan yol olsaydi

Kaldirimlar daha genis olsaydi

Sokaklar daha temiz olsayd1

Daha az araba olsaydi

Arabalar daha yavas hareket etseydi

Daha fazla tarfik 15181 olsayd1

Karsidan karsiya gegmelerine yardimei olan gorevliler olsaydi
Mahallede komsuluk iliskileri daha iyi olsaydi

Daha fazla arkadasi okula yiiriiyerek veya bisikletle gidip gelseydi
Mahalledeki sug¢ orani daha az olsaydi

Sokak 1siklandirmalar1 daha iyi olsaydi

Etrafta terkedilmis binalar ve bos arsalar olmasaydi

Etrafta daha fazla diikkan olsaydi

Sokaklar daha kalabalik olsaydi

Etrafta bisiklet yollar1 olsayd1

N Y e I A B O

15. Eviniz ile ¢ocugunuzun okulu arasindaki sokaklar nasil olsaydi, cocugunuzun ev
ve okul arasinda yiiriiyerek veya bisiklete binerek gidip gelmesine izin
verirdiniz?

Ailenin / Hanenin sosyo-ekonomik durumui ile ilgili sorular

16. Hanede kag¢ ¢ocugunuz var? ...................
16.1. Kag tanesi 12 yasinda veya daha kiiciik?.........cccoeevvveviieniieininnn,

17. Evde kag kisi yasiyorsunuz?...............
17.1. Eve kimlerle yasiyorsunuz?.......................

18. Hanenizde kag ¢alisan var?.....................

19. Aylik ortalama hane geliriniz asagidaki hangi araliktadir?

a)300-2000tl b)2001-3500tl €)3501-5500tl d)5501-7500tl d)7501-
10000t  e)10001+

20. Araciniz var m1?  (1)hayir (2)evet
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20.1. Varsa, kag tane?.......................

20.2. Aracinizi daha ¢ok kim kullantyor?.........c.ccoeceeviviiiiiiiiicienn.
20.3. Aracinizi hangi amaglar i¢in kullantyorsunuz?...............c.c........
21. Cocugunuzun cep telefonu var m1?  (1)hayir (2)evet

22. Cocugunuz bisiklete sahip mi?  (1)hayir (2)evet

23. En son bitirdiginiz okul derecesi nedir?
a)Okuma yazma bilmiyorum b)Sadece okur yazarim c)ilkokul
d)ortaokul/lise  e)liniversite  f)lisansiistli

24. Asagidaki haritada gormiis oldugunuz 200m, 400m ve 600m c¢apinda
olusturulmus halkalar igerisinde eviniz hangi halkanin i¢inde yer almaktadir?
[saretleyiniz.

Figure C. 1. Map for Parents of Students in Doktor Cavit Ozyegin Primary School
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Figure C. 2. Map for Parents of Students in Kars Halil Atila Primary School
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APPENDIX D

PHYSICAL ENVIRONMENT OBSERVATION
CHECKLIST

Table D. 1. Physical Environment Observation Checklist

Measures

(calculated for 6 streets in both of the schools within the area of
150m diameter circle)

Coding

(1=features that
increase the usage of
the street, O=decrease
the usage of the street)

source

Is it enough the width of pedestrian path or | Higher ~ than  min | Field observation
sidewalk? standard (1.5m)=1,
less than=0
What is the condition of sidewalk? Good=1, poor(need of | Field observation
Sidewalk and repain=0 : :
) Are there any features that obstruct the | Yes=0 No=1 Field observation
Bike Way path?(sign, trash can, parked car, etc.)
Features Are there sidewalk amenities on the street?( | Yes=1 No=0 Field observation
bench, garbage bin, etc.
Are there signs for pedestrians on the street? Yes=1 No=0 Field observation
Is there bike way along the street? Yes=1 No=0 Field observation
Is there a bus stop on the street? Yes=1 No=0 Field observation
What is the width of the street? Higher than 2 lanes=0 | Field observation
equal or less than=1
Is the speed limit more than 30km/h? Yes=0 No=1 Yandex vehicular
Traffic traffic data
) Are there enough crosswalk along the street? Yes=1 No=0 Field observation
Environment s there high density traffic? Yes=0 No=1 Field observation
Features - -
Are there measures on the street that slow down | Yes=1 No=0 Field observation
the traffic? (speed bump, curb extention, etc.)
Are there “’eyes on the street’’? (windows at | Yes=1 No=0 Field observation
street level, active use on the street level, etc.)
Safety Features | Are there any security measures along the | Yes=1 No=0 Field observation
street? (camera, etc.)
Avre there mixed-use buildings along the street? | Yes=1 No=0 Field observation
Avre there street lights along the street? Yes=1 No=0 Field observation
Avre there trees and plants along the street? Yes=1 No=0 Field observation
Are there vacant lots or abandoned buildings | Yes=0 No=1 Field observation
) along the street?
Aesthetic Are the buildings along the street well- | Yes=1 No=0 Field observation
Features maintained?
Are there a lot of litter on the sidewalks? Yes=0 No=1 Field observation
Land Use Are there parks along the street? Yes=1 No=0 GIS
and Population | Are there commercial and mixed use areas | Yes=1 No=0 GIS
Density along the stre_et? _
Avre there residential areas along the street? Yes=1 No=0 GIS
Is the street crowded? Yes=1 No=0 Field observation
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