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Abstract

This research focuses on children’s transportation to school in urban areas. The first of the issues
addressed in the study is the evaluation of research questions, objectives, methods used, with whom
and how the research can be conducted while creating a research outline for this subject; the second
includes evaluations were conducted on practices and new application models developed to sup-
port active travel between home and school for children in urban areas. In this context, this review
evaluated 27 studies published between 2000 and 2019 covering the issues of walking or cycling
to school from different aspects. The studies examined were handled under three main headings:
the general content of the articles, their methods and procedures, and as research questions and
results. According to the findings of the studies examined, seven research questions were created
and concrete outputs related to the subject were presented through the answers of these questions.
As a result, regarding active travel of children to school, measures to be taken in terms of safety,
transportation, education, planning, design, and implementation were discussed.
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Oz

Bu aragtirma kentsel alanlarda cocuklarin okula ulasimi konusuna odaklanmaktadir. Calismada
ele alinan konulardan birincisi, bu konuda bir arastirma kurqusu olusturulurken arastirma soru-
lar1, amaclar, kullanlan yontemler, arastirmanmin kimlerle ve nasil yiiriitiilebilecegi yoniindeki
degerlendirmeleri; ikincisi, kentsel alanlarda cocuklarin ev ve okul aras: aktif seyahatlerini destek-
lemek i¢in yapilan uygulamalar ve gelistirilebilecek yeni uygulama modellerine yonelik degerlen-
dirmeleri icermektedir. Bu kapsamda 2000-2019 yullar: arasinda, okula yiiriiyerek ya da bisikletle
ulagim konularm farkly agilardan ele alan 27 arastirma deerlendirilmistir. Incelenen calismalar;
makalelerin genel igerikleri, yontemleri ve prosediirleri; arastirma sorular: ve sonuglart olmak
iizere 3 ana baslikta ele almmustir. Incelenen arastirmalarn sonuclarma gore 7 aragtirma sorusu
olusturulmusg ve bu sorularin cevaplart iizerinden konu ile ilgili somut ciktilar ortaya konmustur.
Sonugta, cocuklarin okula aktif seyahatleri konusunda giivenlik, ulagim, egitim, planlama, tasa-
rim, uygulama boyutlarinda yapilmas: gerekenler tartisiimistir.

Anahtar Kelimeler: Aktif okul ulasimi, cocuklar, okula ulasim, kentsel alanlar, okula yiiriinebi-
lirlik
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Introduction

The population growth and density that has emerged with rapid urbani-
zation, an important problem in the world and our country, has also reve-
aled traffic and safety problems. Children, one of the groups affected by
the resulting dangerous urban traffic and unsafe areas, are exposed to va-
rious safety concerns and vulnerable to traffic accidents on the way to
school. The presence of active open spaces in the urban environment is of
great importance for the child's physical, mental, and social development,
and it is a basic need for children to be able to move freely in these spaces.
At the same time, for children, free movement in these spaces is their right.

Due to increased traffic hazards and various safety issues and risks,
concerns have arisen regarding children going out without adult supervi-
sion. For these reasons, there has been a transition from free play, where
children leave the house to play in the street, park, or countryside, to sche-
duled and organized activities such as football lessons or dance lessons
(Mackett, 2002). This situation has restricted children's freedom of move-
ment in the open and brought about various health problems, such as obe-
sity. Childhood obesity is a global problem that has increased significantly
over the past 25 years. Although the reason for the increase in childhood
obesity is multifactorial, the decrease in participation in physical activity
is one of the most significant contributing factors. With the advancement
of technology, increasing passive alternatives have distanced children
from optional physical activity (Yelavich et al., 2008).

Studies show that children and young people who use active travel
methods such as walking or cycling to and from school participate in daily
physical activities, in contrast with those who use cars or buses. In addi-
tion, it has been observed that these children who go to or return from
school have higher cardiovascular fitness than children who use motori-
zed travel methods. Other researchers have also found that children who
walk or cycle to school are more academically successful and are less stres-
sed. All these findings suggest that walking or cycling to school should be
perceived as a strategy to improve the health and well-being of children,
and school transport policy should be part of the overall transport stra-
tegy, particularly with the development of a city-wide walking and cyc-
ling route network (Larouche et al., 2014).
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This study underscores the significance of outdoor mobility, particu-
larly walking or cycling to school, as a daily physical activity. The review
discusses relevant studies and evaluates various application models wit-
hin established criteria. Globally, practices are implemented to ensure the
safe transportation of children between home and school. Initiatives like
"Safe Routes to School," "Traveling to School Initiative," "Walking School
Buses," "Pilot Yellow School Buses," and "Healthy Schools" address these
concerns. The concept of "Safe Routes to School (SRTS)" originated in Den-
mark in the 1970s due to child safety worries, leading to laws enacted in
1976 for protecting children during their school commutes. A project in
Odense in the 1980s reduced school travel accidents by 82%, making it a
leading bicycle city in Europe, with 50% of school and city center trips
now taken by bicycle (Osborne, 2005).

The “Safe Routes to School” concept has spread internationally, with
programs thriving in Europe, Australia, New Zealand, Canada, and parts
of the United States. The Bronx, a district of New York City, started the
first Safe Routes to School program in the United States in 1997, and in the
same year, a pilot program was implemented in the state of Florida. Later,
it quickly spread and began to be implemented in more European count-
ries (National Center for Safe Routes to School, 2007).

In England, the government by collecting annual data on school trans-
portation prepare their own five-year local transportation plans, school
transportation strategies, and progress reports (Tandogan, 2014). The UK
government has created a national “Traveling to School Initiative” to pre-
pare a school travel plan for each school. Among these initiatives are prog-
rams encouraging walking and cycling, including "Healthy Schools", app-
lications such as building new bicycle sheds in schools, Walking School
Buses, bicycle lessons for travel between home and school, and “Pilot Yel-
low School Buses” (Osborne, 2005).

In the United States, free school buses have been provided for longer
distances, but obesity concerns led to the adoption of the "Safe Routes to
Schools" model (Osborne, 2005). Community-driven projects, like in East
Cleveland, focus on pedestrian-friendly areas, emphasizing student invol-
vement and safety enhancements (National Center for Safe Routes to
School, 2007).

Several U.S. schools have innovative programs, such as Pedestrian
Cards in Illinois, encouraging walking or cycling with rewards. In another
application in Phoenix, Arizona, parents and schools worked together to
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create "Safest Routes to School Maps". these maps helped city authorities
prioritise repairing sidewalks and pedestrian paths. As a result, many of
the inadequate pedestrian paths were upgraded (National Center for Safe
Routes to School, 2007).

Lessons from Denmark, the UK, and other European countries empha-
size separate paths for walking and cycling, speed limits, and prioritizing
pedestrian and cyclist safety, resulting in reduced child injuries (Osborne,
2005). In conclusion, addressing children's transportation and recreational
needs requires a multi-faceted approach, involving community enga-
gement, safe infrastructure, and encouraging active travel. These initiati-
ves aim to enhance child well-being and create a Child-Friendly Street en-
vironment.

Studies carried out in Turkey to ensure that children go to school safely
are few. In addition, serious deficiencies can be seen in travelling to school
on foot or by bicycle in Turkey compared to other countries. The limited
number of academic studies on this subject shows the importance of the
research. Based on these problems, the aim was to draw attention to the
importance of the subject and to create a source for future research and
application in terms of content and methods. As a result, based on the fin-
dings of the studies reviewed, suggestions have been made to develop
transportation strategies by considering different alternatives for child-
ren's travel to school.

Material and Method

The main material of the research consists of studies conducted in diffe-
rent countries. In this context, in line with the stated objectives of the
study, studies on transportation to school by walking or cycling were com-
piled. This included 27 studies published between 2000 and 2019 that were
evaluated. The studies were accessed on the Internet from the Google
Scholar browser by searching the keywords "Walkability to School",
"Children’s School Travel", "Traveling to School", and "Active School Tra-
vel".
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Results

General Contents of Reviewed Articles

The authors of the 27 articles examined within the scope of this review,
their publication dates, aims, the methods used to achieve their aims, their
subjects or participants, and in which country they were conducted are
given in Table 1. When evaluated according to publishing dates, the issues
of school routes and access to school were shown to have been studied less
frequently from 2005 to 2014, but this rate increased rapidly in 2014 and
then decreased again. It was observed that the age group studied directly
or indirectly (in the form of interviews with parents) varied between 5 and
18 but mostly consisted of the 11-year-old age group (12%).
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Table 1. Studies evaluated and their contents.

No  Author/Year Objective Method Participants/Subjects & Country
Numbers
1 Kerretal.,, Comparing factors influencing active school Survey 259 parents of children 5-18 Washington,
2006 travel: environmental perception, parental con- years old Seattle
cerns, and structural factors
2 Yelavichetal, To examine the primary school students who Survey Children 5-10 years old Dunedin, New
2008 walk to school: frequency and related factors. Zealand
3 Watson & To examine the potential wider impact of Safe GIS 37 large urban areas, 428 USA
Dannenberg, Routes to School programs on communities small urban areas, 1088 met-
2008 within 0,5 km of schools ropolitan districts (districts
in metropolitan statistical ar-
eas excluding urban areas),
and 2048 non-metropolitan
districts
4 Van Dyck et To investigate whether children living in a walk- ~ Survey, Pedom- 120 children between the Izegem,
al., 2009 able city center are more physically active than eter, Activity log  ages of 12 and 18 Belgium
those living in a less walkable suburb
5 Napier et al., To test the roles of community design and parent- ~ Survey, 193 Students USA
2011 child perceptions of walkability in three commu-  GIS 177 Parents
nities: a walkable new urban community, a mixed
community, and a less walkable standardized
suburban community
6 D'Haeseetal, To explore the link between parental environ- Survey, 969 parents with children Belgium

2011

mental perceptions, family motor vehicle count,
and children's school commuting mode (ac-

Routenet online
route planner

aged 11-12
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tive/passive) at considerable distances by identi-  (http://www.rou
fying suitable walking and cycling distances to  tenet.be)
school.
7 Babb et al., To summarize efforts in creating a composite GIS Implemented in a school dis- ~ Europe, North
2011 walkability index for neighborhood environ- trict in Brisbane. America,
ments based on children's school travel behavior, Australia
enhancing accuracy in reflecting their potential
for active travel.
8 Trapp etal., To examine the personal, social, and environmen-  One-week travel 25 Primary-school students Western Aus-
2011 tal factors affecting the behavior of cycling to diary, tralia
school in primary school children, regardless of ~Survey,
sex. GIS
9 Nasrudin & To examine the factors parents consider when de-  Survey 98 Parents Shah Alam
Nor, 2013 ciding how to send their children to school and Selangor
parents' attitudes towards green mobility. Malaysia
10 Shokoohi et To examine whether socio-economic factors con- ~ Survey Parents of children 9-12 years Tehran
al., 2012 trol the relationship between parents' perception old
of traffic safety and children travelling to school.
11  Mackett, 2013 To examine the nature of children's travel behav- Database scan National Travel Survey, Pro- Britain
ior and their impact on their physical activity and ject on children’s car use con-
health volume. ducted 2001-2004 at UCL,
CAPABLE Project (2004-
2006)
12 Shbeeb & To examine all the areas around the schools Observation 231 Students Jordan
Awad, 2013 where students walk, including sidewalks and

passages, driver and pedestrian behavior, aes-
thetics of the areas, and school location
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13 Rothman et To estimate the proportion of children living Observation, 118 Schools Toronto
al., 2014 within walking distance of the school and toiden- ~ ArcMap Canada
tify the communities and the social-environmen-
tal relationships of the walk.
14  Larouche et To collect data on childhood obesity across indi- ~ Child survey, 567 children, average age of Ottowa
al., 2014 vidual, family, neighborhood, and school levels, Parent survey, 10 years Canada
and explore socio-demographic and school-level  School principal
correlations of active school transportation. survey, School
field inspection
15  Carveretal, To examine the latitudinal and longitudinal rela- ~ Survey, 1121 children in the 9-10 age Norfolk
2014 tionships between social, physical, and environ-  GIS group United King-
mental variables and independent mobility dom
16  Oliver et al.,, To comprehend children's school commute be-  GIS, 217 children in the 6.5-15 age New
2014 havior, considering daily weather, neighborhood Interview, group Zealand
walkability, and preferences Trip diary
17 Chillén et al,, To examine the relationship between primary Survey 18 schools with children America
2014 school children's active travel to school and the aged 10-11
demographic and physical environment, percep-
tual barriers, and other norms.
18 Luetal, 2015  To investigate the role of children's and parents' Survey 857 children and families Texas
self-efficacy in active travel to school, considering 74 Schools
the socio-demographic and environmental struc-  GIS
ture.
19  Kyttd etal, To study the degree of independent mobility of = Survey 821 students in the 7-15 age Finland
2015 children group
20 Easton & Fer-  To analyze student clustering in schools and res- ~ Cross-Sectional 26,709 students in the 11-16 Sheffield
rari, 2015 idential neighborhoods, identifying reasons for Analysis age group England
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the significant increase in motorized travel in-
stead of walking or cycling from home to second-
ary school.

21  Janssen & To assess playability traits and compare physical =~ Survey (Health 3,912 students in the 6t - 8t Canada
King, 2015 activity levels among children in walkable and  Research), grades
non-walkable school neighborhoods. GIS
22 Waygood & To explore if parents' perspectives on home Survey Parents in 48 different neigh- Scotland
Susilo, 2015 choice influence children's walking to school and borhoods
to what extent.
23 MacDonald et  To establish a mixed "walkability score" for areas ~ Walkability In- 29 local authorities and 937 Scotland
al., 2016 around primary schools and to investigate dex, primary schools in 4 coun-
whether poorer areas score lower than richer ar-  GIS tries,
eas.
24  Moran etal,, To assess children's views on the route from Survey, Sketch 92 students in the 10-12 age  Rishon LeZion,
2017 home to school and measure its environmental Map drawings, group Israel
characteristics. GIS
25 Mahetal, To examine the relationship between parental Survey, GIS 341 students in grades 4-7 Surrey, British
2017 support and children's active travel 341 parents Columbia,
Canada
26  Ikedaetal., To define and examine the relationship between Meta Analysis 2844 students in the 6-19 age New Zealand
2018 of children and young people’s active travel to  GIS group
school and the neighborhood and built environ-  Database scan
ment.
27  Buttazzoni et To collect, organize, and evaluate data on all Database scan 22 Studies North America
al., 2018 phases of active school travel interventions used  (BIOSIS pre- (Canada and
views, GeoBase, USA)
PubMed, SCO-
PUS, SPORTDis-
cus, Web of Sci-
ence)
idealkent
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Methods and Procedures

The methods used in the studies, the procedures of these methods and
how the findings were evaluated can be considered as important reference
material for similar studies conducted in the future. Accordingly, the 15
methods and processes used in the 27 studies are explained below.
1. Questionnaire: The questionnaire is a technique frequently used in en-
vironmental and behavioral research to learn the opinions of people about
a particular subject or place. Survey technique procedures were specified
in 27 of the articles examined.
¢ Parents were asked about the neighborhood surroundings, their con-
cerns about their children walking to school and their thoughts about their
children's behavior.
¢ In the study conducted in Dunedin primary school, an in-class survey
was conducted with 1, 2nd, 3rd, 4th 5th and 6th-grade students. To learn
their parents' opinions, a questionnaire form was prepared that the child-
ren took home for their parents to fill it out. The questionnaires were col-
lected at the school approximately ten days later.
* Questions were prepared to learn what parents and students knew
about walking and their opinions.
* A questionnaire form was prepared for parents on the mode of trans-
portation for the children to and from school. The questionnaire contained
the question, "How does your child usually go to school? By walking,
bicycle, or motor transport (car, train, or bus)." The time it took for the
children to go to school from home was also asked. In addition, parents
were asked to indicate on which days their children usually come home
during their lunch break.
* Qualitative and quantitative data about the parents (open-ended and
structured questions) were collected simultaneously. Initially, parental
consent and ethical approval were obtained. Later, the questions were
answered by the children and parents.
¢ Children in schools were surveyed by trained staff to gather informa-
tion on their modes and durations of travel to school, categorized as: wal-
king; bicycle, skates, skateboard, scooter; bus, train, tram, underground,
or boat; car, motorcycle, or moped; other. Those selecting 'other' specified
their mode. Additionally, children reported their usual school travel times
as: <5 minutes; 5-15 minutes; 16-30 minutes; 31 minutes to 1 hour, and >1
hour. Socio-demographic data were obtained via a parent questionnaire,
covering annual household income, mother's education, number of motor
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vehicles, and the child's sex and ethnic origin. School environment evalu-
ation was conducted by a school administrator using items from the Ca-
nadian School Health Environment Survey.

* A questionnaire form consisting of 8 questions, asked separately for
travelling to and from school, was prepared, and students answered each
question on a scale ranging from 0 to 5.

* A questionnaire was applied to approximately 2,500 students in pri-
mary and secondary schools in five research areas and consisted of two
parts: one for parents and one for children.

* Both questionnaires were sent home with the children. According to
instructions, children and parents responded independently to their ques-
tionnaires. Parents sent their questionnaires filled and those of their child-
ren by mail in the prepaid envelopes provided.

¢ This technique was used in a continuous questionnaire of approxima-
tely 31,000 households over a two-year period and focused on three main
policy areas: housing, social justice, and transport.

* A questionnaire containing the anthropometric and fitness measure-
ments of the children was administered during the physical education
classes. Consent forms and questionnaires prepared for the parents were
sent home with the child to be filled out and returned.

Each study developed a questionnaire tailored to its content and objecti-
ves, adapting it based on the target participants (students, parents, teac-
hers, administrators, etc.). However, to facilitate comparison of findings,
sociodemographic and socioeconomic data were consistently included in
the questionnaires. Participation in surveys was voluntary, and questions
were framed as open-ended or on a 3-, 5-, or 7-option scale. Among the 27
articles reviewed, SPSS, SAS, or Stata IC programs were employed to
analyze the data obtained through the questionnaire technique.

2. GIS: GIS is a technique that can associate the desired data to be used
with each other and their geographical location and perform spatial analy-
sis using these data. The application and procedures of the GIS technique
were specified in 27 articles.

* Neighborhoods were stratified based on household income in the GIS
environment.

* GIS was used to produce estimates of land areas within 0.5 miles of
public schools in the four categories defined by the US Census.

¢ The distance between home and school was measured in the GIS envi-
ronment.
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¢ The walkability of schools to areas within a proximity of 2 km was me-
asured in the GIS environment.

¢ Children's home addresses were mapped wusing the GIS
(ESRIArcGIS9.2) and Ordnance Survey database Mastermap Address La-
yer 2. Socioeconomic deprivation at the regional level was measured using
the English Multiple Deprivation Index based on these addresses. Each
child's neighborhood was defined as an area within an 800-meter pedest-
rian buffer zone for a 10-minute walk.

¢ GIS mapping software was used to geocode the location of each school
concerning the population center of the unit postal code.

¢ Using GIS, each participant's home address was geocoded and school
geographic files were obtained from the City of Surrey open data catalo-
gue. The Network Analyst tool was used to calculate the shortest path (in
meters) of the participants to school along the street network, and the sta-
tistical analysis was based on the distance to school as a continuous vari-
able.

* Objective measurements of the built environment on actual home-
school routes were obtained via GIS analysis. Using school and participant
addresses, along with children-provided road maps, a GIS shape file for
home-school routes was created.

GIS s crucial for processing and evaluating location data based on various
parameters. In this study, reliable data were essential, so after preparing
numerical bases, comparative evaluations were conducted in line with re-
search objectives. The reviewed articles commonly utilized ArcGIS™
v10.1 and ArcView v9.2 (ESRI®, Redlands, CA) software in GIS analysis.

3. ArcMap: In the studies examined, road network buffer zones were cre-
ated around schools to evaluate the proportion of roads within the boun-
daries of 1.6 km walking distance to the schools.

4. Routenet Online Route Planner: This method evaluates the different
routes children use in their daily rounds. In the study using this method,
the distances from children's homes to the school were objectively measu-
red using the Routenet online route planner. The benchmarks were set to
the distance at which at least 85% of active vehicles were located. After
these distance criteria were determined, multilevel analyses were conduc-
ted to correlate going to and coming from school at these distances. The
MLwiN 2.20 program was used in this study.

5. School Field Inspection: This method aims to reveal the current situa-
tion of a study area and its immediate surroundings from different angles.
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Within the scope of the study examined, a single trained supervisor ins-
pected the school area. With the creation of a photo dictionary, the school
environment was seen as predominantly consisting of housing, open spa-
ces/common areas/parks, business/retail establishments, and a mixture of
different land uses.

6. Pedometer: A pedometer is used to measure people's daily physical ac-
tivity levels and record them numerically. In the article examined, a pedo-
meter was attached to 120 children for seven days and removed at the end
of 7th day. The data obtained were evaluated with the help of SPSS
software.

7. Activity Log: This method is used to determine the daily activities of
people, and although they are not observed during the activity, it is pos-
sible to determine the frequency, location, and type of activity. In the
study examined, 120 children wrote their actions for seven days in an ac-
tivity log. The data obtained were evaluated using the SPSS program.

8. One-week Travel Diary: As with the activity log, this method determi-
nes weekly activity. In the study, children kept a travel diary for five days
showing the mode of transportation to and from school. This was a modi-
fied version of a travel diary previously approved for children of similar
age (9-11 years). The sampled travel diary included a pilot study of 160
children aged 10-12 years. The obtained data were evaluated using SPSS
and Stata IC programs.

9. Daily Trip Diary: In this method, as in other diary methods, partici-
pants completed a travel diary for the previous seven days, including the
first travel mode to school each day. Adults conducted the interview and
travel diary on behalf of their children. The obtained data were evaluated
with Stata IC programs.

10.Interview: This method is commonly employed to assess people's opi-
nions on a subject. Interviews can use a pre-structured form or a semi-
structured form with the flexibility to add new questions. In the inter-
views reviewed for this article, adults participated in a 40-minute compu-
ter-assisted personal interview with a trained interviewer. The interview
covered individual and household demographic characteristics, neighbor-
hood perceptions and preferences, and physical activities and sedentary
behaviors. Data analysis was performed using Stata IC.

11. Observation: Behavioral observation is a method to understand how a
space is utilized, including activities, participants, methods, and durati-
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ons. It's the preferred way to determine usage and can be done semi-sec-
retly or openly. Observations can be recorded in the field by researchers,
on camera, or via recording devices. The studies under review employed
the following observation procedures.

* The proportion of children walking to school was calculated from the
total number of children observed, and observations were made at one-
week intervals in 10% of schools, excluding children coming by school
bus.

* The behavior of each pedestrian was observed, considering the travel
time (such as walking time on sidewalks, transit time, and number of pas-
ses).

The data obtained were evaluated using the Statistical Analysis System
(SAS).

12. Walkability Index: This index is based on calculating the walkability
score by determining the variables that affect the walkability and the clas-
sification, mapping, or interpretation of the calculated scores within a spe-
cific value range. Considering that the variables potentially associated
with walking were combined in the walkability score, one of the studies
reviewed used the four-component walkability index method (including
street connectivity, residential density, land use, and net area retail). The
data obtained were evaluated using the SPSS pact program.

13.Sketch Map Drawings: This method, without specific routes or boun-
daries, aims to grasp an individual's knowledge and experiences of a
place. In one study, it was employed to depict children's representations
and knowledge of their home-school routes. Children were provided with
an A4 blank sheet and instructed: 'Draw a map of your route from home
to school and what you see along the way.' Data analysis utilized the SPSS
program.

14.Database Scanning/Meta-Analysis: These methods involve accessing
studies by scanning different databases for the keywords related to the
subject to be examined to create a relevant database.

In the studies examined within the scope of the article, a keyword search
was developed and applied to collect the academic literature in seven da-
tabases. A total of 22 studies assessing children's active school travel in-
terventions in North America (4 in Canada, 18 in the USA) were identified
between January 2010 and March 2017.
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Scientific articles were searched on Google and in seven academic databa-
ses: SPORTDiscus, ABI/Inform, Web of Science, Scopus, NZRese-
arch.org.nz, NewzText, and the Australian/New Zealand Reference Cen-
ter. Unpublished research (New Zealand MSc and PhD theses) was acces-
sed through various sources. Government and local council reports were
obtained from major agency websites. Keywords such as 'active tra-
vel/transport', 'mode, travel/transport’, 'school’, New Zealand', 'walking’,
'bike’, 'trip and', and 'car’' were used in English searches from January 1990
to June 2016. Evaluations were conducted between May and July 2016
using SAS.

15. Cross-Sectional Analysis: This method involved cross-analyzing data
from relevant institutions, including socio-demographic characteristics,
school type, transportation mode, and home-school distance. Evaluations
were based on groupings by schools, neighborhoods, and school-home
distances.

In the 27 studies examined, it was determined that among these 15 met-
hods, the most frequently used were the survey (36%) and the GIS (28%).
Accordingly, the survey is the method often preferred to obtain the opi-
nions of different user groups. Similarly, GIS is an important tool for pro-
cessing and interpreting location-based data in various research fields.

Research Questions and Results

In addition to the research methods, the objectives were evaluated. For
this, first, the aims of the 27 studies were examined and divided into seven
groups, expressed as research questions. The methods used in these artic-
les and their results are given regarding the relevant research question. In
this way, the concrete outputs of the articles (with numbers in table 1)
were determined.

Research question: What are the factors affecting the journey to school?
Articles: 1;2; 6; 8;9; 10; 16; 17; 18; 20; 25; 27

Methods: Survey, GIS, Routenet Online Route Planner, One-week Travel
Diary, Interview, Daily Trip Diary, Cross Analysis, Database Scan
Results:

* Both parental concern and environmental structure have an impact on
children's actively travelling to school. To increase more active travelling
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to school, there is a need for changes in the environmental structure as
well as studies on plans to raise awareness.

¢ Proximity to school and lack of a car were identified as key factors in
walking to school.

Inferences can be made from these findings affecting health, transporta-
tion, and education policies.

* The proximity to the home is important in considering how children
get to school. Interventions to encourage actively travelling to and from
school in children aged 11-12 should focus on increasing the accessibility
from home of children living within 3 km of the school.

* The study revealed that, when going to school, boys predominantly
rely on street proximity and deal with traffic issues, especially when using
bicycles. Regardless of gender, families should foster their children's bi-
king skills and promote bicycle use over driving.

¢ Studies on this subject reveal an accurate picture of city life in terms of
transportation to school. However, families' concerns about safety were
the main factor in not sending their children to school on foot or by bicycle,
which showed that public safety must be increased.

¢ The number of cars in a household and household income were seen
as the two main moderators. In addition, it was observed that the traffic
safety perceptions of the parents varied according to different socio-eco-
nomic conditions.

* Proximity to the school is the most important environmental impact
factor in children's active access to school (e.g., walking, cycling). The re-
search reviewed shows that, in conjunction with previous research, an im-
portant correlation exists between children's active access to school and
school location.

e Parents' concerns can affect children's active travel to school. Therefore,
future interventions should be capable of addressing parents' concerns to
encourage active travel to school.

¢ Interventions that focus solely on changes in the built environment
may not be sufficient to encourage active travel to school. Therefore, in-
terventions to increase school travel should involve parents and children
in the planning process.

* Research on society and political trends and factors that facilitate policy
change can increase the sustainability of active school travel interventions
by generating approaches to using intervention windows.
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Research question: What are the effects of the "Safe Routes to School”
program?

Articles: 3

Method: GIS

Results: “Safe Routes to School” projects show that they can improve the
walking and cycling environment for adults and children as target users.
Investing in “Safe Routes to School” can contribute to increased physical
activity among children and adults.

Research question: How does school travel behaviour affect activity sta-
tus?

Articles: 4;5; 11; 13; 21; 22

Methods: Survey, Pedometer, Activity Log, GIS, Database Scan, Observa-
tion

Results:

¢ Contrary to previous results in adults, lower walkability in Belgian
children and longer distance from school was associated with more phy-
sical activity. Therefore, physical environmental interventions designed
for adults focusing on connectivity, housing density, and increased con-
nectivity may not be effective for Belgian children.

¢ It turns out that children and parents often agree on walking obstacles,
but in a less walkable society, parents perceive worse obstacles than their
children. Walking to school is embedded into many types of support that
must be addressed to encourage walking.

¢ Relationships between walking and population density and various
road design features were confirmed.

* Compared to children from highly walkable neighborhoods, children
from neighborhoods with poor walkability were very similar in engaging
in physical activity outside of school in their spare time and reaching the
recommended moderate-to-vigorous physical activity levels.

* Solutions that increase the “reasonable” walking distance children can
walk, such as infrastructure elements that support walking and cycling in
groups, can help increase overall active travel rates, but attention should
also be paid to the choice of home location and the development of urban
areas.

Research question: Evaluation of the school environment?
Articles: 12; 23; 26
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Methods: Observation, Walkability Index, GIS, Meta-Analysis, Database
Scan

Results:

* Pedestrians in Jordan have a higher risk of traffic accidents compared
to some industrial countries, particularly affecting children under 15 (40%
of the population). Those under five face the highest risk of traffic-related
deaths. The study highlights that the chosen school environment is not
conducive to walking. Guidelines are essential to address the safety needs
of school-attending pedestrians.

e Walkability scores vary according to deficiencies, with patterns var-
ying depending on the spatial scale of the analysis. Providing resources to
less walkable areas is essential to improve opportunities to participate in
active travel.

¢ Jtisimportant to develop policies regarding the school location and its
drainage as well as pedestrian and bicycle infrastructure, so that children
and young people can travel to school actively and safely.

Research question: What is the relationship between school transport and
school level?

Articles: 14

Methods: Child questionnaire, Parent questionnaire, School administrator
questionnaire, School field inspection

Results: It was observed that children in schools with safe roads to school
and traffic-slowing measures are much more likely to participate in active
school transport than those in schools that do not have these characteris-
tics.

Research question: What are the factors affecting independent mobility?

Articles: 15; 19

Methods: Survey, GIS

Results:

¢ Implement interventions for parents to teach children independence
and boost confidence in going out alone. City planners should design ne-
ighborhoods with coexisting residences, business/retail outlets, and sports
facilities to promote active transport.

* Implement a program to evaluate urban, social, and health policies at
local, regional, and national levels to identify potential impacts on child-
ren's independent mobility in various residential areas.
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Research question: What is the perception of the children’s school route
environments?

Articles: 24

Methods: Survey, Sketch map drawings, GIS

Results: Children living in traditional neighborhoods in terms of route di-
rection and structure performed better than others. The research reviewed
on this topic emphasizes the importance of the urban form and the mode
of travelling to school in acquiring navigation skills and getting to know
the neighborhood.

Conclusions and Recommendations

Although children make up the majority of the world's population, they
are among the most neglected groups, especially in urban areas. This situ-
ation negatively affects them physically, socially, and psychologically. The
transportation of children between school and home is an important factor
in terms of their personal development, as we have seen in many examp-
les. When children travel between school and home independently of their
parents, on foot or by bicycle, it has a direct effect on their fitness, success,
and stress levels. In Turkey, children reach school with their parents or
school buses, largely due to the location of the schools, traffic, and security
concerns. This condition can lead to important problems such as: lack of
physical activity in children, obesity, lack of independence, etc.

By examining examples worldwide, studies on this subject have yiel-
ded positive results. Going to school safely on foot or by bicycle is a daily
activity that will help children create a sense of belonging and place. The
increasing obesity problem and decrease in physical activity in children
has recently been considered an important problem. Walking to school is
a convenient and regular way to increase energy expenditure in children.
This solution is a potential tool that will not only positively affect child-
ren's physical health, but also make them feel psychologically a part of
society. In addition, this situation increases children's experiences about
the environment and traffic and helps them gain experience, while also
supporting their social, emotional and cognitive development.

In addition to all these advantages, reaching school by walking or cyc-
ling reduces environmental pollution, traffic congestion, etc. Supporting
the reduction of these problems will contribute to the creation of more li-
vable places. Considering the results obtained from the studies examined,
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it is seen that the development of security, health, transportation, urbani-
zation and education policies are the determining factors in increasing the
rate of children walking to school. In Turkey, it is important to adopt spe-
cial policies and solutions in urban planning and design that will support
children to walk or cycle to school safely. At this point, new research is
needed to evaluate the current situation regarding the safe transportation
of children and to develop local solutions. Urban planning strategies sho-
uld include solutions that prioritize pedestrians and bicycles in urban
transportation and make public transportation systems child-friendly. It
is also important to raise public awareness on this issue through educati-
onal programs. As a result, integrated planning and implementation stra-
tegies should be created to encourage children to go to school safely and
actively. In addition to contributing to the healthy development of child-
ren, these strategies should also include broad perspectives such as envi-
ronmental sustainability and social participation.

As a result, considering the importance of children's active travel to
school, this issue should be prioritized in the current and future planning
of countries and cities. To achieve this, it is first necessary to analyze and
understand children's transportation methods to school, examine scienti-
fic research and application examples on the subject, and draw conclusi-
ons. In this respect, it is thought that the research will be an important
resource. This research data was compiled in 2020. Therefore, studies
between 2000 and 2019 were discussed. The scope of the research can be
expanded with studies conducted on this subject since 2020. In addition,
new location-specific research should be developed for practices on safe
transportation to school by walking or cycling, and urban planning and
design strategies should be determined by evaluating the results. Prepa-
ring a commuting plan between home and school, developing pedestrian-
friendly streets, collecting annual data for school commuting, making lo-
cal transportation plans, carrying out studies to regulate traffic on streets
and avenues, ensuring public participation in these studies, improving
children's environmental perception and determining fun school routes
that will increase the level of creativity, implementing transportation so-
lutions that will prioritize pedestrian and bicycle transportation throug-
hout the city, and raising awareness through educational programs can be
considered among these strategies.
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