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adult-scorted pedestrian route to school with several stops
along the path where schoolchildren are collected. Although
this system was originally created as a voluntary
organization of parents who take turns to accompany a
group of children, in some schools or cities they have been
institutionalized.

Abstract—Nowadays, the development of ICT has had a
positive impact in the management of transportation system
since they can provide useful information for citizens and local
administration in real time. On the other hand, family habits
related to children’s displacements to school have changed,
increasing motorized displacements against active modes. In
order to reverse this situation, Walk to School programs are
being developed by local administrations. One of the possible
actions in these programs is the walking school bus. This article
presents a study about the feasibility of a technological tool for
the management and coordination of walking school buses:
Trazeo. It has been checked that this tool increases the parental
confidence on walking routes to school promoting safe, healthy
and sustainable habits among children.

In that context, nowadays technology can ease the
management of these walking school bus routes and support
the implementation and evaluation of Walk to School
programs. This article describes Trazeo: a technological tool
designed for creating, organizing and monitoring WSB
groups. The tool increase parents’ confidence on their
children’s autonomous displacements to school, promote
active, healthy, safe and sustainable mobility habits among
children.

Keywords—walking school bus, ICT, urban transportation
planning, active travel, sustainable mobility

I.

Introduction

Description of the
Technological Tool

II.

In the last decades, the presence of the ICT in the daily
organization of personal displacements is growing [1]. On
the one hand, citizens use them, among other things, to
know the waiting time to the next bus [2] or the best route to
go in any means of transport to a destination [3,4]. On the
other hand, local administrations use large scale dynamic
mobility data that ITC provides to optimize the urban
infrastructure and transportation plans [5-7].

Trazeo is a software tool developed under a General
Public License 2 and distributed free of charge, which
enables children to make the daily displacement to school in
a healthy, safe and sustainable way. To do this, it facilitates
the creation, organization and real time tracking of WSB
groups.

In addition, the "collaborative economy" is becoming
prominence in transportation [8, 9]. In that sense, for
example, the number of users of global platforms of
carsharing or carpooling is increasing exponentially [10].

The tool can be used in WSB in which parents share
responsibility for accompanying children or in groups with a
fixed monitor responsible to accompany children to school
every day.

These emerging trends are leading to combine advances
in computing and engineering with transportation modelling
in order to improve safety, mobility and sustainability of
transport systems [11-14].

The system consists of a mobile app for Android and a
web version. The main objective of the first one is to use the
positioning sensors provided by current smartphones and the
real-time data interchange in order to register the children
participation, to obtain the positioning data generated by
WSB during the displacements, and to provide a
communication tool for the WSB members. The web
version adds more functionalities and facilitates
management tasks like registration, definition of routes, and
so on.

Moreover, in recent decades, family habits related to
children’s displacements to school have changed, increasing
motorized displacements against active modes. This entails a
major negative impact on the urban environment, road
safety in cities and the physical and psychological
development of children.

In that way, the main functionalities of Trazeo are:

In order to reverse this situation different actions are
being developed in the framework of “Safe routes to school”
projects whose aim is to promote a sustainable, healthy and
safe mobility among children. One of the more common
actions in this kind of projects, specifically aimed at students
of the first cycle of primary education, is the Walking
School Bus (WSB), which consists of a predefined
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WSB management: The tool provides a system for
creating WSB groups. They can be generated by the
administrator which can also edit or delete a group,
invite users, and so on. The other users can link or
unlink to a group already created.



Definition of routes: In each group, it is possible to
define a route shared by all the members of the
group. For that, as shown in Fig.1, a route is set on
the map indicating its starting and final point as well
as a series of intermediate points that may be
relevant for the route (as specific stops to wait for
children joining the WSB).
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Figure 1. Example of a walking school bus route



Real-time monitoring of the route (Figure 2): With
the use of GPS devices available on today's mobile
phones, a monitoring system in real time is
provided, indicating on a map, at every moment, the
exact location of the group along the established
route.



Notification System (Figure 3): The tool has a
configurable notification system which can alert the
users of a group of any kind of event related to the
WSB such when a child join or abandon the journey
or when the group reach its end point.



Real-time communication (Figure 4): For everyday
organization of the route, the management of
incidents (delays, non-attendance, inclement
weather, ...) and the publication of relevant
information for the members of the group, a chat
which facilitates the direct communication among
the members of each group is provided.



Reward scheme for participation: In order to
encourage participation, the tool has an incentive
program. Each user gains points when registering in
the application, creating a group or walking with
one of them. The sum of the points gained is stored

Figure 2. Real-time monitoring of a walking bus group
Figure 3. Notification System
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Finally, a specific Web application working as an
administration panel has been developed to manage and
analyse the information collected by Trazeo.
Its main functionality is that, from the data of an initial
mobility survey filled out by families at the beginning of the
project, it is possible to locate on a map each participant by
an icon representing the means of transport used usually to
go to school (shape of the icon) and the interest of the family
on participating in the WSB program (colour of the icon)
(Figure 5). In this way, taking into account this information,
it is possible to design the WSB routes that best meet the
needs of families, helping to promote a change in travel
habits of their children to school.
Moreover, this control panel allows the management and
statistical analysis of other relevant data related to the WSB
groups such as the total distance travelled for each child or
for each walking bus group, the time spent on each trip, the
number of participants in each travel, and so on.
I.

Study Case: Results and
discussion

This article presents a study on the opportunity, feasibility
and impact of a new methodology for Walk to School
projects implementation based on the integration of a
technological support tool that allows the creation,
organization and real time monitoring of WSB groups in
urban environments.

Figure 4. Real-time communications

in the user’s account. This points can be exchanged for
prizes and discounts offered by local companies working
together with Trazeo.

Figure 5. Map of mobility habits
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Figure 6.

Functionalities of Trazeo most used by participants

For this, during the last quarter of the academic year, the
collaborative tool based on free software, Trazeo, has been
introduced to members of three educational communities in
the city of Cordoba (Spain), combining WSB groups in
which parents accompany the children with other groups in
which a monitor scorts children to school every day. 88
schoolchildren from the three schools have participated in a
total of 6 different WSB routes.

Finally, the degree of satisfaction of the tool has been
very high, as shown in Figure 7, which shows that the score
given more frequently to the tool is the highest one (10).
This shows that parents consider Trazeo is a valid tool for
promoting school walking routes, increasing parental
confidence in the independent pedestrian displacements of
their children.

To assess the impact of the technological tool, at the end
of the project, the opinion of the parents whose children
have participated in the WSB groups has been collected by
means of a survey.

II.

Conclusions

This article presents a technological tool for the
management and coordination of walking school bus
groups: Trazeo. The tool allows the creation, organization
and real-time monitoring of WSB groups. It also has a chat
to facilitate the communication among members of a group
and a system of notification that indicates to each parent
when his child has joined the group or abandoned it, and
when the group has arrived.

Figure 6 shows the functionalities of Trazeo most
commonly used. It is observed that the most used was the
notification system, followed by the chat and use the real
time monitoring tool, while the lest used was the reward
scheme. Moreover, 83% of parents state that Trazeo
diminishes their fear to their children’ autonomous
displacements to school.

To evaluate its feasibility, it has been applied to the
management of some pedestrian routes in three schools in
Cordoba (Spain) during the last quarter of the academic year
2014/15. A total of 88 schoolchildren have participated. At
the end of the project, to assess the usefulness of the tool,
the opinion of the parents of the participants has been
collected by means of a survey.
Participants have valued highly the tool and the
methodology designed, emphasizing as most useful features
of the tool the following functionalities: real-time
monitoring, notification and chat. It has also been found that
the tool has had a major impact on the degree of confidence
of parents regarding the autonomous on foot displacement of
their children to school. Thus, it is possible to conclude that
Trazeo is a useful tool for managing and promoting WSB in
urban environments.

Acknowledgment

Figure 7. Participants’ satisfaction degree with Trazeo

The authors would like to thank the ERDF of European
Union for financial support via project “ Metodología de
implantación de rutas escolares a pie apoyadas en una

80

Proc. of The Third Intl. Conf. on Advances in Civil, Structural and Environmental Engineering - ACSEE 2015
Copyright © Institute of Research Engineers and Doctors, USA .All rights reserved.
ISBN: 978-1-63248-065-1 doi: 10.15224/ 978-1-63248-065-1-48
[8]

herramienta tecnológica y su aplicación en centros de
Educación” of the “Programa Operativo FEDER de
Andalucía 2007-2013”. We also thank to Public Works
Agency and Regional Ministry of Public Works and
Housing of the Regional Government of Andalusia.

[9]

References
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[10]

Philippe Nitsche, Peter Widhalm, Simon Breuss, Norbert Brändle,
Peter Maurer, Supporting large-scale travel surveys with smartphones
– A practical approach, Transportation Research Part C: Emerging
Technologies, Volume 43, Part 2, June 2014, Pages 212-221
Bomin Bian, Ning Zhu, Shuai Ling, Shoufeng Ma, Bus service time
estimation model for a curbside bus stop, Transportation Research
Part C: Emerging Technologies, Volume 57, August 2015, Pages 103121
Candace Brakewood, Gregory S. Macfarlane, Kari Watkins, The
impact of real-time information on bus ridership in New York City,
Transportation Research Part C: Emerging Technologies, Volume 53,
April 2015, Pages 59-75
Lei Tang, Piyushimita (Vonu) Thakuriah, Ridership effects of realtime bus information system: A case study in the City of Chicago,
Transportation Research Part C: Emerging Technologies, Volume 22,
June 2012, Pages 146-161
Jiwon Kim, Hani S. Mahmassani, Spatial and temporal
characterization of travel patterns in a traffic network using vehicle
trajectories, Transportation Research Part C: Emerging Technologies,
Available online 26 July 2015
Samiul Hasan, Satish V. Ukkusuri, Urban activity pattern
classification using topic models from online geo-location data,
Transportation Research Part C: Emerging Technologies, Volume 44,
July 2014, Pages 363-381
Eleni Papatzikou, Antony Stathopoulos, An optimization method for
sustainable traffic control in urban areas, Transportation Research Part
C: Emerging Technologies, Volume 55, June 2015, Pages 179-190

[11]

[12]

[13]

[14]

81

Neal Lathia, Saniul Ahmed, Licia Capra, Measuring the impact of
opening the London shared bicycle scheme to casual users,
Transportation Research Part C: Emerging Technologies, Volume 22,
June 2012, Pages 88-102
Daniel J. Fagnant, Kara M. Kockelman, The travel and environmental
implications of shared autonomous vehicles, using agent-based model
scenarios, Transportation Research Part C: Emerging Technologies,
Volume 40, March 2014, Pages 1-13
Stéphane Galland, Luk Knapen, Ansar-Ul-Haque Yasar, Nicolas
Gaud, Davy Janssens, Olivier Lamotte, Abderrafiaa Koukam, Geert
Wets, Multi-agent simulation of individual mobility behavior in
carpooling, Transportation Research Part C: Emerging Technologies,
Volume 45, August 2014, Pages 83-98
Li Li, Xiaonan Su, Yanwei Wang, Yuetong Lin, Zhiheng Li, Yuebiao
Li, Robust causal dependence mining in big data network and its
application to traffic flow predictions, Transportation Research Part
C: Emerging Technologies, Available online 8 April 2015
Qi Shi, Mohamed Abdel-Aty, Big Data applications in real-time
traffic operation and safety monitoring and improvement on urban
expressways, Transportation Research Part C: Emerging
Technologies, Available online 12 March 2015
Jinjun Tang, Guohui Zhang, Yinhai Wang, Hua Wang, Fang Liu, A
hybrid approach to integrate fuzzy C-means based imputation method
with genetic algorithm for missing traffic volume data estimation,
Transportation Research Part C: Emerging Technologies, Volume 51,
February 2015, Pages 29-40
Yunfei Hou, Yunjie Zhao, Kevin F. Hulme, Shan Huang, Yaqin
Yang, Adel W. Sadek, Chunming Qiao, An integrated traffic-driving
simulation framework: Design, implementation, and validation,
Transportation Research Part C: Emerging Technologies, Volume 45,
August 2014, Pages 138-153

