TESIS DE LA UNIVERSIDAD
i : 2023 14
DE ZARAGOZA

Ana Corral Abds

El desplazamiento activo al centro
escolar: analisis de los patrones y
factores de influencia e
Implementacion de intervenciones
que fomenten el desplazamiento
activo en el alumnado de
educacion primaria

Zaragoza Casterad, Francisco Javier
Aibar Solana, Alberto

IS5N 2254-T606




© Universidad de Zaragoza
Servicio de Publicaciones

ISSN 2254-7606



«as  Universidad

101  Zaragoza

1542

Tesis Doctoral

EL DESPLAZAMIENTO ACTIVO AL CENTRO
ESCOLAR: ANALISIS DE LOS PATRONES Y
FACTORES DE INFLUENCIA E
IMPLEMENTACION DE INTERVENCIONES QUE
FOMENTEN EL DESPLAZAMIENTO ACTIVO EN EL
ALUMNADO DE EDUCACION PRIMARIA

Autor

Ana Corral Abds

Director/es

Zaragoza Casterad, Francisco Javier
Aibar Solana, Alberto

UNIVERSIDAD DE ZARAGOZA
Escuela de Doctorado

Programa de Doctorado en Educacion

2022

Repositorio de la Universidad de Zaragoza — Zaguan http://zaguan.unizar.es







«as Universidad
i8f  Zaragoza

1542

»)»

Tesis Doctoral

El desplazamiento activo al centro escolar: analisis
de los patrones y factores de influencia e
implementacion de intervenciones que fomenten el
desplazamiento activo en el alumnado de educacion
primaria

Active commuting to school: analysis of patterns
and influencing factors and implementation of
interventions to promote active commuting in

primary school students

Autora
Ana Corral Abos

Directores

Javier Zaragoza Casterad
Alberto Aibar Solana

Facultad de Ciencias Humanas y de la Educacion

Departamento de Expresion Musical, Plastica y Corporal
2022

Repositorio de la Universidad de Zaragoza — Zaguan http://zaguan.unizar.es




Financiacion:

65% por el Fondo Europeo de desarrollo (FEDER a través de Interreg V-A Spain,
France, Andorra (POCTEFA, 2014-2020).

Personal Docente Investigador del Gobierno de Aragén. Contrato obtenido en
concurrencia competitiva (ORDEN 11U/1408/2018, de 5 de septiembre, por la que se
convocan subvenciones destinadas a la contratacion de personal investigador
predoctoral en formacion para el periodo 2018-2022 cofinanciadas con el Programa
Operativo FSE Aragon 2014-2020).









El desplazamiento activo al centro escolar:
analisis de los patrones y factores de influencia e
implementacion de intervenciones que fomenten

el desplazamiento activo en el alumnado de

educacion primaria

Active commuting to school: analysis of patterns and influencing

factors and implementation of interventions to promote active
commuting in primary school students

Ana Corral Abos






Cuando el ciudadano-ecologista pretende plantearse la
cuestion mas molesta y se pregunta /Jqué mundo
dejaremos a nuestros hijos?, evita plantearse esta otra
pregunta, que es realmente inquietante: ja qué hijos
dejaremos este mundo?
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Cuando emprendas tu viaje a ftaca
pide que el camino sea largo,
lleno de aventuras, lleno de experiencias.
No temas a los lestrigones ni a los ciclopes
ni al colérico Poseidon,
seres tales jamas hallaras en tu camino,
si tu pensar es elevado, si selecta
es la emocidn que toca tu espiritu y tu cuerpo.

Ni a los lestrigones ni a los ciclopes

ni al salvaje Poseidon encontraras,
si no los llevas dentro de tu alma,

si no los yergue tu alma ante ti.

Pide que el camino sea largo.

Que muchas sean las mafianas de verano
en que llegues —jcon qué placer y alegrial—
a puertos nunca vistos antes.

Detente en los emporios de Fenicia
y hazte con hermosas mercancias,
nacar y coral, ambar y ébano
y toda suerte de perfumes sensuales,
cuantos mas abundantes perfumes sensuales puedas.
Ve a muchas ciudades egipcias
a aprender, a aprender de sus sabios.

Ten siempre a ftaca en tu mente.
Llegar alli es tu destino.
Mas no apresures nunca el viaje.
Mejor que dure muchos afios
y atracar, viejo ya, en la isla,
enriquecido de cuanto ganaste en el camino
sin aguantar a que ftaca te enriquezca.

ftaca te brindé tan hermoso viaje.
Sin ella no habrias emprendido el camino.
Pero no tiene ya nada que darte.

Aungque la halles pobre, taca no te ha engafiado.
Asi, sabio como te has vuelto, con tanta experiencia,

entenderas ya qué significaban las {tacas.

Konstantino Kavafis
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Resumen
El transporte activo al centro escolar tiene el potencial de favorecer la salud fisica y
mental de los nifios, ayuda a reducir el uso del coche en las ciudades y mejora las
relaciones sociales entre los habitantes de los diferentes barrios de una ciudad. Sin
embargo, en Espaia, se identifican bajos niveles de desplazamientos activo al colegio,
sin haber sufrido cambios significativos durante los Gltimos diez afios.

El contexto escolar puede ser un escenario ideal para realizar intervenciones eficaces
para promocionar este comportamiento, aunque tal y como muestra la literatura
cientifica, no siempre estas intervenciones son eficaces ni sostenibles. Esto supone en la
actualidad un verdadero reto para la investigacion.

Para favorecer tanto la eficacia como la sostenibilidad de este tipo de intervenciones,
es imprescindible abordar la promocion de este comportamiento desde una perspectiva
socio ecologica, buscando conexiones con el curriculo escolar y con las necesidades de
los individuos del entorno. Esto nos exigira conocer las necesidades del contexto de
intervencion y los factores que influencian este comportamiento en nuestro contexto de
referencia. La identificacion de estos factores de influencia contextuales, junto con la
seleccion de marcos teodricos de referencia, nos ayudaran a disefar estrategias eficaces
para la intervencion.

La tesis doctoral recoge una intervencion realizada en un contexto educativo y desde
una perspectiva interdisciplinar que intenta dar respuesta a algunos de estos retos. Los
participantes de esta investigacion son el alumnado de 4°, 5° y 6° de primaria y
bachillerato de la ciudad de Huesca (Aragon, Espafia). Ademas, la intervencion piloto a
nivel educativo se ha desarrollado en el alumnado de 5° y 6° de primaria de dos centros
escolares de la ciudad. El proyecto redactado en la tesis doctoral cuenta con la
aprobacion del Comité Etico de Investigacion Clinica de Aragén (CEICA) (codigo
ético: C1P117/0018)

La tesis doctoral tiene como objetivo general conocer los patrones de transporte
activo al centro escolar, e identificar los determinantes contextuales que lo explican para
disefiar una intervencion que modifique el comportamiento en el contexto especifico del
alumnado de los cursos 5° y 6° de educacion primaria de la ciudad de Huesca (Aragon,
Espana). Para ello se plantean tres objetivos especificos a los que se da respuesta en
cada uno de los tres capitulos en los que se agrupan los trabajos publicados, aceptados o

en revision de la tesis doctoral. En primer lugar, se evalua el contexto de intervencion y
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se reflexiona sobre la problematica de la medicion del transporte activo al centro
escolar. En segundo lugar, se analizan los factores de influencia en el contexto de la
intervencion. Y finalmente, en tercer lugar, se describe la intervencion educativa que se
ha llevado a cabo y sus resultados preliminares.

En el capitulo I, y en referencia al primer objetivo especifico, cabe destacar que el
67,9% de los alumnos de 4°, 5° y 6° de primaria de la ciudad de Huesca utilizan un
transporte activo para desplazarse normalmente al centro escolar. Se identific6 que los
centros concertados de la ciudad de Huesca tenian niveles de transporte activo
estadisticamente inferiores (i.e., M=6,38; SD=3,92) a los de los centros publicos (i.e.,
M=8,50 SD=2,97). La situacion geografica de las escuelas concertadas en la ciudad
aumentaba los problemas asociados al trafico en las horas de entrada y salida de los
colegios. Los resultados de este capitulo también constataron que los criterios de
evaluacion repercuten en los factores de influencia.

Como consecuencia de esta posible variabilidad de los factores, en el capitulo II se
estudiaron los patrones desde diferentes perspectivas para comprender mejor las
necesidades a las que se enfrentaba la intervencion. Entre las diferentes variables
identificadas se encontraban la percepcion de control del alumnado y la percepcion de
autonomia como factores de influencia de los diferentes patrones de transporte activo al
centro escolar. A nivel familiar, las actitudes de las madres hacia el transporte activo y
el nivel socio econémico afectaban al comportamiento. La influencia del ambiente
fisico percibido y sus barreras fue también clave, siendo la distancia a las escuelas un
factor determinante en todos los estudios que se realizaron.

En el capitulo III se muestra la intervencion que recoge todos los resultados de los
capitulos anteriores. La intervencion se disend siguiendo el Intervention Mapping
Protocol y dio como resultado un proyecto interdisciplinar con estrategias desde la via
curricular y no curricular. Estas estrategias estaban insertadas en diferentes esferas del
modelo socio-ecologico y encaminadas a influenciar en los factores identificados
anteriormente. Por ejemplo, al ser la distancia una variable importante previamente
detectada, la promocion del uso de la bicicleta fue un aprendizaje clave en la
intervencion, ya que menos del 1% del alumnado la utilizaba para desplazarse al centro
escolar. Los resultados del proyecto piloto muestran un aumento significativo en el
numero de viajes activos en los centros de intervencion. La experiencia de la
intervencidon permite afirmar que el disefio, la implementacion y la evaluacion de las

intervenciones escolares realizadas de forma sistematica permite que aumente su
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efectividad y su replicabilidad. A su vez, la formacién de la comunidad educativa en
agentes de cambio aumenta las posibilidades de sostenibilidad de las intervenciones.

Es por esta razon por lo que esta investigacion se ha desarrollado para intentar
satisfacer las necesidades del presente, pero sin olvidar durante el proceso la
importancia de dotar de capacidad futura a las comunidades educativas. Su relevancia y
perspectivas de futuro se ven reflejada en los nuevos horizontes educativos que se estan
planteando en las nuevas legislaciones, y mas concretamente, en las competencias
especificas de la Educacion Primaria que reivindican ensefiar desde el centro escolar la

importancia de la movilidad segura, saludable y sostenible.
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Abstract

Active transportation to school has the potential to promote children's physical and
mental health, to help reduce car use in cities, and to improve social relations among
inhabitants of different neighborhoods in a city. However, in Spain, low levels of active
travel to school have been identified, with no significant changes over the last ten years.

The school context can be an ideal setting for effective interventions to promote this
behavior, although, as the scientific literature shows, these interventions are not always
effective or sustainable. This is currently a real challenge for research.

In order to favor both the effectiveness and sustainability of this type of
interventions, it is essential to address the promotion of this behavior from a socio-
ecological perspective, seeking connections with the school curriculum and with the
individuals’ needs in the environment. This will require us to know the needs of the
intervention context of and the factors that influence this behavior in our context of
reference. Identifying these contextual influencing factors, together with the selection of
theoretical frameworks of reference, will help us to design effective intervention
strategies.

The doctoral thesis presents an intervention implemented in an educational context
and from an interdisciplinary perspective, which attempts to respond to some of these
challenges. The participants in this research were in 4th, 5th and 6th grades primary and
high school students in the city of Huesca (Aragon, Spain). In addition, the pilot
intervention was developed, at an educational level, with 5th and 6th grade students at
two schools in the city. The project described in the doctoral thesis has been approved
by the Clinical Research Ethics Committee of Aragon (CEICA) (ethical code:
C1P117/0018).

The general objective of the doctoral thesis was to know the patterns of active
transportation to school, and to identify the contextual determinants that explain it, to
then design an intervention that would modify the behavior in the specific context of 5th
and 6th grade primary education students in the city of Huesca (Aragon, Spain). For this
purpose, three specific objectives were proposed, which are answered in each of the
three chapters into which the published works, accepted or under revision of the
doctoral thesis, are grouped. Firstly, the intervention context is evaluated and the

problems of measuring active transportation to school are reflected upon. Secondly, the
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influencing factors in the intervention context are analyzed. And finally, the educational
intervention that has been carried out together with its preliminary results are described.

In Chapter I, and in reference to the first specific objective, it should be mentioned
that 67.9% of 4th, 5th and 6th grade primary school students in the city of Huesca use
active transport to travel to school. It was identified that the private schools in the city
of Huesca had statistically lower levels of active transportation (i.e., M=6.38; SD=3.92)
than the public schools (i.e., M=8.50 SD=2.97). The geographical location of the private
schools in the city increased the problems associated with traffic at school arrival and
departure times. The results of this chapter also found that the evaluation criteria have
an impact on the influencing factors.

Because of this possible variability of factors, Chapter II studied the patterns from
different perspectives to better understand the needs faced by the intervention. Among
the different variables identified were the student's perception of control and the
perception of autonomy as influencing factors of the different patterns of active
transportation to school. At family level, mothers' attitudes toward active transportation
and socioeconomic status affected behavior. The influence of the perceived physical
environment and its barriers was also key, with distance to schools being a determining
factor in all the studies conducted.

Chapter III shows the intervention that compiles all the results of the previous
chapters. The intervention was designed following the Intervention Mapping Protocol
and resulted in an interdisciplinary project with strategies from the curricular and non-
curricular pathways. These strategies were inserted in different spheres of the socio-
ecological model and were aimed at influencing the factors identified above. For
example, as distance had been previously detected as an important variable, the
promotion of bicycle use was a key learning aspect in the intervention, since less than
1% of the students used bicycles to travel to school. The results of the pilot project show
a significant increase in the number of active trips to and from the intervention centers.
The experience of the intervention allows us to affirm that the design, implementation,
and evaluation of school interventions carried out in a systematic manner increase their
effectiveness and replicability. In turn, the training of the educational community as
agents of change increases the chances of sustainability of the interventions.

It is because of this that this research has been developed to try to meet the needs of
the present, but not forgetting, during the process, the importance of providing future

capacity to educational communities. Its relevance and future perspectives are reflected
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in the new educational horizons that are being proposed in the new legislations, and
more specifically, in the specific competences of Primary Education that demand the

importance of safe, healthy, and sustainable mobility to be taught by the school.
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1. Justificacion

LA NECESIDAD DEL TRANSPORTE ACTIVO A LA ESCUELA, UNA APUESTA
DE FUTURO QUE VIENE DEL PASADO

Descubrimos asi que nuestra propia especie, el
Homo Sapiens, es el mas consumado caminante

que ha producido la evolucion.

Arsuaga, J.L, “El primer viaje de nuestra vida”

La Actividad Fisica (AF) tiene multiples beneficios sociales, economicos y para la
salud, a través de sus diferentes formas (World Health Organization, 2018). Por
ejemplo, una de ellas es desplazarse caminando, lo que permite a cualquier persona
realizar AF a diario, independientemente de sus recursos. Asi pues, caminar es tan
accesible para todos, que los seres humanos ya andaban mucho antes de que aparecieran
los primeros estudios sobre la importancia del movimiento para la salud y el bienestar.
Uno de los rasgos que caracteriza a todas las especies homo es que andan erguidos sobre
dos piernas (Hart, 2018). Homo sapiens, la especie a la que pertenecen todos los
humanos actuales, lleva caminado por Europa desde hace unos 47.000 afios (Gibbons,
2020). Definitivamente los bajos niveles de AF de la actualidad, unidos a una
sobrealimentacion y a una falta de necesidad de buscar alimento en la naturaleza, son un
problema para un sistema corporal que esta preparado y responde a las condiciones en
las que vivia nuestra especie hace 50.000 afios (Pontzer, 2015). Es por ello que, como
especie, a homo sapiens le interesa apostar porque el andar sea una de sus huellas
evolutivas que deberian perdurar por el resto de su existencia (Villa-Gonzélez et al.,
2017).

Los estilos de vida asociados a altos niveles de gasto energético han cambiado en la
mayoria de los paises occidentales, lo que se asocia a consecuencias perjudiciales para
la salud, como el aumento de las tasas de obesidad y las enfermedades no transmisibles
(Katzmarzyk & Mason, 2009). En este contexto, los asentamientos humanos tienen
como prioridad reducir su impacto ambiental, garantizar una vida sana y promover el

bienestar de la ciudadania en todas las edades, metas que podrian estar mas cerca de ser
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conseguidas con la ayuda de la educacion para el desarrollo sostenible (Gobierno de
Espaia, 2019). Definitivamente educar en salud, en la disminucion de la contaminacién
urbana y en la promociéon de la AF es una apuesta para lograrlo (World Health
Organization, 2018). Es una necesidad encontrar estrategias que se asuman en el dia a
dia y que puedan promover cambios en las comunidades y en su relacioén con el entorno
mas proximo, como puede ser el transporte activo al centro escolar (Benayas et al.,
2019).

Durante la realizacion de la tesis doctoral se vivid una de las crisis sanitarias mas
graves a nivel global en los tiempos recientes, el COVID-19. Tras meses de
confinamiento, en los que cambiaron los habitos de la poblacion infantil —aumentado
todavia mas los niveles de sedentarismo y disminuyendo los niveles de AF (Medrano et
al., 2021)—, la huella evolutiva emergio, y homo sapiens sali6 a andar por un espacio
natural (COVID-19 Community Mobility Report, 2020). En estos momentos ya no
deberia sorprender que una de las propuestas de la Organizacion Mundial de la Salud
(OMS) de hace mas de 10 afios fuera el fomento del transporte activo (andando o en
bicicleta) para aumentar la AF diaria. Algunos paises incluso recogen en sus politicas de
medio ambiente que la promocidon del transporte activo es una de las formas mas
practicas y sostenibles para aumentar los niveles de AF de la poblacion (Costa et al.,
2020).

La pandemia mundial del COVID-19 trajo consigo otro recordatorio para nuestra
especie, la importancia del cuidado de la infancia como comunidad. Parecia obvio que
dentro de las medidas de confinamiento que sufri6 Espafia, fueran los nifios los
primeros en salir a caminar, dando por hecho los beneficios a nivel de salud que esto
podria suponerles. El 25 de abril de 2020 se publicaban en el Boletin Oficial del Estado
(Disposicion 4665 Del BOE Num. 116 de 2020, 2020) las siguientes justificaciones a tal
hecho:

En este marco, y con el objeto de proteger a la poblacion infantil, se hace preciso
dictar una orden para establecer el modo en que los nifios y nifias pueden realizar
desplazamientos fuera de su domicilio, con el fin de aliviar las medidas a las que han
estado sometidos, y las posibles consecuencias negativas que ello conlleva, al tiempo
que se respetan las medidas de seguridad necesarias. (Sec. 1. Pag. 30361)

Por otra parte, se considera que una salida controlada de la poblacion infantil

puede reportar beneficios asociados a un estilo de vida mas saludable, prevenir
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algunos problemas asociados al mantenimiento prolongado del estado de alarma,
como puede ser la mejora de la calidad del suefio o la sintesis de vitamina D, asi

como una mejora en el bienestar social o familiar. (Sec. I. Pag. 30362)

En este sentido, los beneficios del transporte activo son tan evidentes, que fue la
primera disposicion adoptada por el gobierno para atender la salud de los nifios y nifias
(Disposicion 4665 Del BOE Num. 116 de 2020, 2020). Esta medida, prolongada en el
tiempo, ya ha evidenciado los beneficios fisicos y sociales que tiene para los nifios y sus
comunidades (Smith et al., 2020). Por un lado, transportarse de forma activa a la escuela
supone un aumento de los niveles de AF moderada-vigorosa (Carlin et al., 2016; Dinu
et al., 2019; Larouche et al., 2014; Oliver et al., 2016; Voss et al., 2015) y la mejora de
la condicidn fisica a largo plazo (Villa-Gonzélez, Ruiz, & Chillon, 2015). Por otro lado,
las personas que se comprometen con el transporte activo tienen una reduccion
significativa del riesgo de todas las causas de mortalidad, y una disminucion
significativa en la incidencia de las enfermedades cardiovasculares y la diabetes (Dinu
et al., 2019). También puede incrementar la capacidad de concentracion de los nifios,
teniendo efectos en su funcidon cognitiva, y por tanto en su rendimiento académico
(World Health Organization, 2018).

Lo mismo sucede con el ambiente cercano al centro escolar, el uso de medios no
motorizados para ir a la escuela se traduce en un menor nimero de vehiculos cerca del
centro escolar en las horas puntas (Van Ristell et al., 2013), teniendo implicaciones en
las emisiones de CO: (Singleton, 2014), la congestion del trafico y el ruido (Mandic et
al., 2019). Por tanto, el uso de un transporte activo al centro escolar también reduce las
emisiones de gases, mejorando la calidad del aire y su correspondiente incidencia en las
enfermedades causadas por la contaminacion (World Health Organization, 2018).
Ademas, este transporte activo facilita las interacciones sociales entre iguales, ayuda a
establecer conexiones con el vecindario y el medio natural, mejora el acceso a la
asistencia sanitaria y aumenta la seguridad del barrio (Mandic et al., 2019).

El transporte activo a la escuela puede convertirse en una estrategia educativa para el
desarrollo sostenible (Benayas et al., 2019). En primer lugar, la escuela es un promotor
esencial para la creacion de sociedades mas activas, siendo el entorno escolar un
escenario clave para impartir conocimientos fisicos y de salud para una vida sana
(World Health Organization, 2018). Tras la investigacion de estos ultimos afios en

algunos paises europeos, se pone de manifiesto que el progreso es mas probable cuando
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el transporte activo al centro escolar se integra y prioriza en las politicas a nivel
nacional y local en educacion; asi como en planificacion urbana, transporte y salud
(Smith et al., 2020). Ya hace una década que investigadores canadienses reclamaban la
importancia de los politicos, los lideres educativos, los trabajadores de la salud publica
y los planificadores urbanos y de transporte en la toma de decisiones que buscasen
promover un transporte activo (Larouche et al., 2014; Rothman et al., 2018).
Resumiendo, una prioridad de la comunidad es apoyar a la escuela en la promocion del
transporte activo como una oportunidad de aprendizaje (Smith et al., 2020), para que asi
la escuela sea un motor para el cambio hacia una comunidad saludable y sostenible.

El transporte activo al centro escolar tiene el potencial de ser una propuesta educativa
que (1) desarrolle la salud fisica y mental de los nifios —debido al aumento que supone
en los niveles diarios de AF (Costa et al., 2020)—; (2) reduzca el uso del coche en las
ciudades —con su consiguiente disminucion de ruido, de emisiones de CO: y de
accidentes de trafico (Singleton, 2014)— y (3) mejore las relaciones sociales de los
habitantes de los barrios (Mandic et al., 2019).

A continuacién, se plantean diferentes preguntas que guian el apartado de
introduccion general, y que son una revision de la literatura destinada a justificar la
pertinencia de los capitulos de la tesis doctoral:

En primer lugar, ;por qué usar un transporte activo para ir a al centro escolar? En
este apartado, que justifica la pertinencia del capitulo I, se hace un repaso a los patrones
de transporte activo al centro escolar en los ultimos afos, justificando el por qué puede
ser una estrategia para aumentar los niveles de AF del alumnado y disminuir la
contaminacion de las ciudades, planteando también la problematica de su evaluacion.

En segundo lugar, ;qué determina la utilizacion de un transporte activo? En este
apartado, que justifica la pertinencia del capitulo II, se revisan los diferentes marcos
conceptuales planteados en la literatura para explicar este comportamiento, se explican
los seleccionados para utilizar en la tesis doctoral y se justifica la necesidad de estudiar
como se comportan en el contexto en el que se desarrolla la investigacion.

En tercer lugar, ;como se promueve el uso de un transporte activo al centro escolar?
En este apartado, que justifica la pertinencia del capitulo III, se hace un repaso por las
diferentes intervenciones que han intentado promover este comportamiento, buscando
cuales han sido las formas de intervenir mas eficaces, asi como la deteccion de los retos

o necesidades que se les plantean a la hora de llevar a cabo intervenciones futuras.
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En cuarto, y tltimo lugar, se propone un apartado de necesidades y retos, en el que se
identifican algunas lagunas detectadas en los apartados anteriores. Este apartado tiene
como finalidad recopilar aquellas necesidades y retos que se abordardn en la

investigacion y que dan lugar al planteamiento de los objetivos de la tesis doctoral.
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2. El transporte activo al centro escolar

(POR QUE USAR UN TRANSPORTE ACTIVO PARA IR AL
CENTRO ESCOLAR?

Huellas de Laetoli. Tom Moon. The J. Paul Getty

Trust.

Huellas de pasos como los nuestros [...] datadas en
hace unos 3,5 Ma, para que se reconociera, no por
interpretacion deductiva sino por prueba real
grabada solidamente en esa edad, la antigiiedad de

la bipedia vertical humana (Aguirre, 2006).

Las politicas de promocion de la AF —entre las que se encuentra la promocion del
transporte activo al centro escolar— pueden ser de ayuda para alcanzar los Objetivos de
Desarrollo Sostenible (ODS) de 2030 (OMS, 2019). El potencial que tiene la promocion
de este comportamiento en el alumnado, tanto para aumentar sus niveles de AF diarios
(Costa et al., 2020), como para disminuir la contaminacion de la ciudad (Singleton,
2014), hace que sea necesario preguntarse en primera instancia qué se entiende por
transporte activo al centro escolar. En este apartado se abordara esta cuestion junto con
una revision de los patrones de este comportamiento en los ultimos afios, para
finalmente plantear la problematica que supone su evaluacion. Los temas y problemas

planteados en este apartado se abordaran en el capitulo I de la tesis doctoral.
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2.1.Definicion de transporte activo al centro escolar

La AF es definida por la OMS como cualquier movimiento corporal producido por los
musculos esqueléticos, con el consiguiente consumo de energia por encima del
metabolismo basal, como puede ser caminar, ir en bicicleta, hacer deporte, formas
activas de recreacion, trabajo o tareas del hogar (World Health Organization, 2018).
Una de las formas de realizar AF de forma regular es el transporte activo (World Health
Organization, 2018). La literatura define transporte activo al centro escolar como el
comportamiento que realiza el nifio en el trayecto de ir y volver a y desde la escuela,
utilizando transportes no mecéanicos o motorizados (p. €j., andar, bicicleta, patinete,

monopatin, patines, etc.) (Herrador-Colmenero et al., 2014).
2.2.Patrones y prevalencia del transporte activo al centro escolar

Parece que la prevalencia de este comportamiento, a pesar de sus multiples beneficios,
ha disminuido en los ultimos afios en diversos lugares del mundo. En Estados Unidos
los niflos de 5 a 10 afios que se desplazaban activamente al colegio bajaron de un 49% a
un 13% entre 1969 y 2009 (McDonald et al., 2011). Aunque la reduccion en las tasas de
transporte parece haberse reducido, en 2006, en Toronto, una de las ciudades con los
rangos de transporte activos mas altos (i.e., 40%-50%), el porcentaje de nifios de 11-13
afios que se desplazaba activamente volvié a disminuir en un 10% de 2006 a 2011. Un
estudio longitudinal realizado en 2011 en New Brunswick (Canad4), pregunté a 973
niflos de unos 10 afios en 18 ocasiones por su modo “usual” de desplazamiento a la
escuela en los ultimos 7 dias. Sus resultados mostraron que, aunque era menor en
invierno, las tasas de desplazamientos activos no superaron el 15% en los 7 afios que
dur6 el estudio (Larouche et al., 2019). En otros continentes, como Australia, vemos
que hay tendencias similares. Un estudio realizado en Sydney, con muestras que van
desde los casi 5000 nifios en 1971 de 5-9 afios, hasta los 816 en 2003, muestra una
disminucion que va desde el 58% al 25% de los nifios que se desplazan de forma activa
a la escuela (van der Ploeg et al., 2008).

En lo que hace referencia a Europa, una encuesta nacional de transporte llevada a cabo
en Dinamarca, Finlandia, Gran Bretafia y Noruega recoge un aumento del uso del coche
del 22% al 48% entre 1985 y 2005 para ir al colegio en los nifios de 5-10 afos (Fyhri et
al., 2011). Una encuesta similar realizada en Suiza entre 1994 y 2005 en 4244 nifios de

6-14 afios, muestra un ratio de desplazamientos activos mucho mayor (i.e., 71%),
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aunque este porcentaje sufridé un descenso del 6%, debido mayoritariamente a la
disminucion del uso de la bicicleta (Grize et al., 2010). En Alemania, el 40% de 1828
estudiantes de entre 11-17 afios se desplazaba de forma activa al centro escolar entre el
2003 y el 2006 (Reimers et al., 2013). En otros paises europeos, un estudio de
tendencias entre 2011 y 2014 en un total 12.273 nifios checos de 11-15 afios de edad
mostrd un descenso del 74% al 53% de nifios que se desplazan activamente al centro
escolar (Pavelka et al., 2017).

En referencia a los estudios enmarcados en el contexto espafiol, se muestran resultados
similares en un estudio transversal llevado a cabo con 6004 jovenes (7-20 afios) de 25
ciudades del sur de Espafia. El estudio muestra que son el 56% de los nifos (i.e.,
aproximadamente 10 afios de edad) los que se desplazan de forma activa al centro
escolar (Herrador-Colmenero et al., 2019). Esto supone un ligero descenso respecto al
65% de estudiantes que reportaron desplazarse activamente en el estudio AVENA
llevado a cabo en 5 ciudades de Espafa (Granada, Madrid, Murcia, Santander y
Zaragoza) con 2859 adolescentes de 13-18 afios entre el 2000-2002 (Martinez-Goémez et
al., 2011). Una recopilacion de datos de dos estudios transversales llevados en la ciudad
de Madrid analiz6 la tendencia de los desplazamientos activos en mas de 1200
estudiantes de 13-17 afios, poniendo de manifiesto que hubo una disminucion del 61%
al 46% en los desplazamientos andando al centro escolar (Ruiz-Ariza et al., 2015). En la
actualidad, aunque los porcentajes en Espafia no son tan bajos como en otros paises, un
estudio que examind las tendencias en los ratios de transporte activo en nifios y
adolescentes espafioles desde el 2010 al 2017 concluye que esos ratios no han sufrido

cambios significativos durante la ultima década (Galvez-Fernandez et al., 2021).
2.3.Evaluacion del transporte activo al centro escolar

El transporte activo al centro escolar puede medirse en términos de tipo, duracion,
intensidad y frecuencia (Dinu et al., 2019). La heterogeneidad en los métodos para
medir, clasificar o evaluar este comportamiento, ha hecho dificil la comparacion de los
diferentes resultados (Zaragoza et al., 2019). En la literatura, una de las formas mas
usuales de medir el desplazamiento es mediante cuestionarios auto reportados
(Herrador-Colmenero et al., 2014). En esta revision de 158 estudios cientificos,
Herrador-Colmenero et al., (2014) concluyen que las principales diferencias entre las

preguntas estan en la direccion del desplazamiento (i.e., ir y/o volver de la escuela) y el
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periodo de desplazamiento (i.e., normalmente, ayer, la tltima semana, una semana
tipica).

Las diferentes investigaciones han estudiado el transporte activo al centro escolar
desde multiples perspectivas: en términos de modo (i.e., activo o pasivo), medio (i.e.,
andar, bicicleta, coche, autobus), frecuencia (i.e., normalmente, semanalmente, nimero
de viajes, estacional) o intensidad (i.e., tipo de AF, tiempo empleado, distancia
recorrida) (Herrador-Colmenero et al., 2014). Algunos estudios miden el tiempo
reportado andando o en bicicleta, otros con variables dicotomicas de “si” y “no” y otros
consideran el tiempo y la intensidad de la actividad (p. ej., horas/dia, horas/semana,
tareas metabolicas equivalentes), lo que dificulta la posibilidad de extraer conclusiones
generales (Dinu et al., 2019; Herrador-Colmenero et al., 2014). Es necesario claridad a
la hora de explicar como se ha realizado la medicion del comportamiento, para asi
después poder establecer como han variado estos patrones y los factores que los
condicionan a lo largo del tiempo y en los diferentes contextos (Rothman et al., 2015).
Puede decirse a este respecto que una de las mayores limitaciones detectadas en la

literatura, es la falta de consistencia en la medicion del transporte activo a la

escuela (Lu et al., 2014).
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3. Marcos conceptuales explicativos del transporte activo al

centro escolar

¢QUE DETERMINA LA UTILIZACION DE UN TRANSPORTE ACTIVO?

Estudiar como se desarrollan los diversos fenomenos (i.e., transportarse de forma
activa) en los lugares en los que se quiere llevar a cabo un proyecto o intervencion, es
indispensable debido a las diferencias geograficas, culturales y sociales que surgen en
los diferentes contextos (Smith et al., 2020). A su vez, también es imprescindible
conocer los determinantes concretos para la edad de los participantes a la hora de
desarrollar intervenciones especificas (Rothman et al., 2018). Todo esto conlleva la
necesidad de hacer un analisis especifico de los factores que afectan en el contexto
dado y una necesidad de adaptacion de las estrategias de intervencion a estos
factores especificos y al propio contexto (Galvez-Fernandez et al., 2021). Este
apartado, en primer lugar, trata de hacer un breve recorrido por los diferentes marcos
conceptuales —entendidos como esquemas tedricos explicativos de una realidad
compleja— que han intentado identificar los factores que influyen el transporte activo al
centro escolar (ver Tabla 1). Seguidamente se exponen los marcos conceptuales
utilizados en la tesis doctoral y las relaciones existentes entre sus diferentes
determinantes recogidas en la literatura. El funcionamiento de estos determinantes en la

poblacion de la investigacion sera estudiado en el capitulo II de la tesis doctoral.
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En su mayoria, los marcos conceptuales presentados anteriormente incluyen diferentes
determinantes que pueden recogerse en un modelo socio-ecoldgico, ya que los factores
que determinan el transporte activo al centro escolar estan situados en diferentes esferas
o niveles de influencia del comportamiento humano. Este modelo serd el marco
conceptual de referencia en el que se introduciran las otras teorias seleccionadas en la
tesis doctoral. En primer lugar se selecciona el modelo socio-ecologico ya que es el que
mejor explica los factores que promueven el transporte activo al centro escolar (Lu et
al., 2014; Pang et al., 2017). Este modelo admite a su vez la integracion de diferentes
teorias psicosociales que permiten proporcionar hipdtesis especificas para un nivel dado
(Sallis et al., 2006). En el caso de la tesis doctoral se integran teorias que explican el
comportamiento a un nivel individual y que se han utilizado para estudiar las variables
que afectan a este nivel. La seleccion de estos marcos conceptuales —tanto el modelo
como las teorias— es debido a su amplia utilizacién en intervenciones que buscan
promover la AF, comunidades mas activas (Sallis et al., 2006) y, en concreto, el

transporte activo al centro escolar (Lu et al., 2014; Pang et al., 2017; Smith et al., 2020).

3.1. Teoria Cognitiva Social

La Teoria Cognitiva Social postula que el conocimiento de que un habito es bueno para
la salud crea la condicion previa para llevarlo a cabo, pero se necesitan influencias
adicionales para que las personas adopten realmente nuevos hébitos saludables
(Bandura, 1998) —como puede ser el transporte activo al centro escolar—. Motivacion
y comportamiento son elementos que estan regulados a su vez por las metas esperadas
(p. €j. las intenciones de realizar un comportamiento), las expectativas de resultados —
derivados de las actitudes, las normas sociales y personales—, y las barreras percibidas
(i.e., personales y socioculturales). Sin embargo, independientemente de lo que motive
estos cambios comportamentales, la creencia en la “autoeficacia™ (i.e., la creencia de
que uno puede producir los efectos deseados mediante sus acciones) es imprescindible a
la hora de realizar un buen uso de las habilidades que uno posee, ademés de que sin esa
creencia en el potencial de uno mismo, se tienen pocos incentivos para actuar o

perseverar en los contratiempos (Bandura, 1998). Esta creencia se desarrolla a través de

! Hace referencia al término en inglés self-efficacy, o autoeficacia percibida en momentos estresantes, que
opera tanto en el momento de desarrollo y ampliacién de las competencias, como en el momento de
ejercer un control en el propio comportamiento.
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las experiencias de dominio, un modelo social competente, un estado de &nimo positivo
y un apoyo social (Bandura, 1998).

La Teoria Cognitiva Social representa una de las teorias mas estudiadas en el campo
de la psicologia, con aplicaciones en contextos tan diversos como la educacion, la
asistencia sanitaria, la rehabilitacion, el sistema juridico, la empresa y, por supuesto, el
deporte y el ejercicio (Beauchamp et al., 2019). También es una de las teorias mas
utilizadas como marco conceptual en las intervenciones que buscan promover el
transporte activo al centro escolar (Pang et al., 2017). En algunos estudios relacionados
con este comportamiento, la “autoeficacia” percibida de los nifios, variable determinante
en esta teoria, se asocio positivamente con la posibilidad de utilizar la bicicleta como
medio de transporte (Ghekiere et al., 2016). También se ha utilizado para explicar las
asociaciones que existen entre las barreras del ambiente y las actitudes en referencia a la
eleccion del modo de transporte, tanto en nifios como en adultos (Lu et al., 2014). Otras
investigaciones muestra la implicacion de las barreras de nifios y familias, tanto
ambientales y de seguridad como de planificacion y psicosociales, en la decision de ir

de forma activa al centro escolar (Aibar-Solana et al., 2018; Ross et al., 2017).

3.2.Teoria de la Conducta Planificada

En niveles individuales, la Teoria de la Conducta Planificada (Ajzen, 1991) es una de
las teorias que utilizan los psicologos del comportamiento especializados en el
transporte activo. La teoria postula que para realizar un comportamiento deben unirse la
motivacion (i.e., intencion) y capacidad de la persona de decir si puede realizar el
comportamiento o no (i.e., percepcion de control) (Ajzen, 1991). Asi mismo se
proponen tres determinantes de intencion conceptualmente independientes. El primero
es la actitud hacia el comportamiento y se refiere al grado en que una persona tiene una
evaluacion o valoracion favorable o desfavorable de dicho comportamiento. El segundo
determinante se refiere a la presion social percibida para realizar o no el
comportamiento y es un factor social denominado norma subjetiva. El tercer
antecedente de intencion es la percepcion de control, que se refiere a la facilidad o
dificultad percibida de realizar el comportamiento, y que, podria reflejar la experiencia
pasada, asi como anticipar posibles impedimentos y obstaculos (Ajzen, 1991).

Esta teoria ha sido capaz de explicar intenciones y comportamiento en varios
dominios (Armitage & Conner, 2001). La Teoria de la Conducta Planificada es una de

las cuatro teorias mas utilizadas para explicar el comportamiento de transporte en
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adultos, siendo las actitudes una de las variables mas importantes estudiadas (Panter &
Jones, 2010). A su vez, algunas variables de esta teoria han sido utilizadas en estudios
realizados en adolescentes, mayormente para el comportamiento de ir en bicicleta
(Frater et al., 2017; Molina-Garcia et al., 2018). En su mayoria, las actitudes positivas
hacia el transporte activo y su asociacion con la intencidén, juntamente con otras
variables que no pertenecen a la teoria, se correlacionaron significativamente con unos
mayores niveles de transporte activo (Mandic et al., 2016; Rhodes et al., 2006). La
norma social, o el apoyo social, que podrian entenderse como norma subjetiva de los
agentes en base a como se definen en los estudios, parecen tener también una relacion
con el transporte activo al centro escolar (de Geus et al., 2019; Molina-Garcia et al.,
2019; Wendel-Vos et al., 2007). Sin embargo el estudio de estas variables en nifios es
limitada, y aunque existe una relacion significativa entre la Teoria de la Conducta
Planificada y el transporte activo al colegio en nifios, este comportamiento estad
condicionado no solo a la intencion, sino también al habito de realizarlo (Larouche,
2018). Por eso es importante adquirir este comportamiento saludable en una edad
temprana, para que asi aumenten las posibilidades de llevarlo a cabo en la edad adulta

(Larouche, 2018).

3.3.Teoria de la Autodeterminacion

La Teoria de la Autodeterminacion sostiene que la motivacion humana hacia un
comportamiento depende en cierta medida de la satisfaccion o frustracion de las
Necesidades Psicologicas Basicas —percepcion de competencia, autonomia y relacion
social— (Deci & Ryan, 2000). La motivacion es un continuum que va desde las
motivaciones mas autodeterminadas —intrinseca, integrada e introyectada—, a las mas
externas —introyectada y externa—, hasta llegar a la desmotivacion (Gillison et al.,
2019). La motivacion por un comportamiento se desplaza por este continuum en base a
las experiencias de la satisfaccion o frustracién que experimenten las Necesidades
Psicologicas Basicas (Gillison et al., 2019). Aunque la Teoria de la Autodeterminacion
ha sido utilizada en intervenciones para la promocion de la AF, existen pocos estudios
que la haya relacionado con el comportamiento del transporte activo al centro escolar

(Zaragoza et al., 2020).
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3.4.Modelo Socio-ecologico

Mientras que las teorias presentadas en los puntos anteriores se circunscriben al dmbito
intraindividual o psicologico —ponen el acento en aspectos de la dimension
intrapersonal como son los factores biologicos, fisiologicos y psicoldgicos del propio
sujeto—, el modelo socio-ecologico se fundamenta en cuatro principios bésicos: (1) la
multiplicidad de factores que influyen en los comportamientos, (2) la
multidimensionalidad y complejidad de los entornos, (3) las interacciones humano-
ambientales que pueden ser descritas a diferentes niveles de organizacion y (4) el
dinamismo de las interrelaciones entre las personas y su entorno.

Este modelo se distingue por la inclusion explicita de variables que se sitian a
diferentes niveles (i.e., individual, social y cultural, ambiente fisico, ambiente politico)
en base al individuo y de las que se espera que influyan en el comportamiento humano
(Sallis et al., 2006). En la ultima década, revisiones sobre el comportamiento de
desplazarse activamente al centro escolar han revelado que son varios los factores que
pueden influir en los diferentes niveles del modelo socio-ecologico, poniendo de
manifiesto las diferencias geograficas, culturales y sociales que pueden afectar al ser
humano (Smith et al., 2020).

A nivel individual (p. ej. variables biologicas, psicologicas), el género del alumnado,
la edad, las actitudes positivas y la raza tienen asociaciones positivas moderadas con el
transporte activo a la escuela (Rothman et al., 2018). En cuanto al género, parece que a
las nifias pequefias las llevan mas en coche que a los nifos, ademas de ser los chicos los
que utilizan 2-3 veces mas la bicicleta que las chicas (Rothman et al., 2018). No
obstante, en nifios espanoles parece no estar asociado el sexo con desplazarse
activamente al centro escolar (Villa-Gonzalez et al., 2012; Villa-Gonzalez, Ruiz, &
Chillén, 2015). En cuanto a la edad, algunos estudios no han encontrado diferencias
significativas entre nifios de 6-9 afios y los de 10-12 (Rodriguez-Lopez et al., 2013), sin
embargo, otros si que han observado una mayor prevalencia del transporte activo en los
nifios de 10-12 afos que en los de 6-9 afos (Villa-Gonzélez et al., 2012). Quiza el
aumento de transporte activo al colegio hasta los 10 afios pueda suceder por el
desarrollo evolutivo de los nifios y su mayor nivel educativo (Ferri-Garcia et al., 2019),
y el descenso en las tasas que se produce a partir de esa edad pueda deberse al cambio

de escuela, que se traduce en mayores distancias (Rothman et al., 2018).
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A nivel social y cultural el acceso a coches y bicicletas, la estructura familiar, las
percepciones de los padres, el modelo de los padres, los estudios de los padres y la
residencia en areas de bajo nivel socioeconémico se relacionan con el transporte activo
a la escuela (Rothman et al., 2018; Smith et al., 2020). El acceso a vehiculo motorizado
propio y la alta educacion de los padres se relacionan negativamente con el transporte
activo al colegio (Ikeda, Hinckson, et al., 2018; Rothman et al., 2018). Un estudio con
nifos espafioles mostrd que cuando las familias trabajan y tienen mayores ingresos, los
nifios son menos activos en su desplazamiento al colegio. Sin embargo, si los
progenitores se desplazan a sus trabajos de forma activa, los hijos adoptan igualmente
un habito de desplazarse activamente al colegio (Rodriguez-Lopez et al., 2013). En este
nivel, las interacciones sociales del barrio (Ikeda, Hinckson, et al., 2018), asi como el
apoyo social recibido (Aranda-Balboa et al., 2020) también se asocian positivamente
con este comportamiento.

A nivel de ambiente fisico (p. e€j., construido, natural), el transporte activo se asocia
positivamente con la seguridad y la “andabilidad? y negativamente con la distancia
(Ikeda, Hinckson, et al., 2018). La seguridad de las rutas, particularmente los niveles de
trafico, son un consistente y fuerte predictor del transporte activo a la escuela (D’Haese
et al., 2015; Ikeda, Hinckson, et al., 2018). Ademas, existen asociaciones entre las
barreras percibidas por los padres (i.e., distancia, “andabilidad”, seguridad del trafico) y
el transporte activo a la escuela (Aranda-Balboa et al., 2020). En nifios espafioles las
distancias cortas desde el hogar a la escuela, un clima suave (i.e., menos horas de
radiacion alta en verano o menos lluvia y mas horas de luz en invierno), y la ubicacién
urbana, son factores relacionados con niveles mas altos de desplazamientos activos a la
escuela (Ferri-Garcia et al., 2019).

El nivel politico (p. ej. las politicas escolares) juega un papel integral, por ejemplo, a
través de politicas de ubicacion escolar y asignacion de fondos de transporte (Smith et
al., 2020). Segin el modelo socio-ecoldgico, las intervenciones realizadas para
aumentar los niveles de AF —y por tanto que podria repercutir en el transporte activo
como forma de AF— deberian (a) garantizar lugares seguros, atractivos y convenientes

para la practica, (b) implementar programas motivacionales y educativos para alentar el

2 Del inglés walkability se refiere a un entorno ambiental que apoya a caminar. Algunos instrumentos de
medicion de la walkability (Cerin et al., 2006) la han medido en base a la densidad residencial, la
combinacion de usos del suelo (incluidos los indices de proximidad y accesibilidad), la conectividad de
las calles, la infraestructura para caminar o ir en bicicleta, la estética del barrio, la seguridad del trafico y
la delincuencia, y la satisfaccion del barrio.
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uso de esos lugares, y (c) usar medios de comunicacion y organizaciéon comunitaria para

cambiar las normas sociales y la cultura (Sallis et al., 2006).
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4. Intervenciones para la promocion del transporte activo al

centro escolar

¢COMO SE PROMUEVE EL USO DE UN TRANSPORTE ACTIVO AL
CENTRO ESCOLAR?

El  aprendizaje implica cambios en el
conocimiento, creencias, comportamientos o
actitudes. Este cambio se desarrolla con el tiempo;
no es fugaz, sino que tiene un impacto duradero en
la forma en que los estudiantes piensan y actian.

(Ambrose et al., 2010)

La creacion de una cultura fisicamente activa dentro de las escuelas y la comunidad en
general, puede normalizar e incentivar el transporte activo al centro escolar, gracias al
desarrollo de una vigilancia pasiva que aumenta la percepcion de seguridad durante los
trayectos (Smith et al., 2020). La escuela, y en especial sus dindmicas educativas, son
un escenario idoneo para desarrollar esta cultura desarrollando propuestas (i.e.,
promover el transporte activo) que buscan resolver problemas sociales, como son los
altos niveles de sedentarismo (Schoeppe et al., 2013; World Health Organization, 2018)
y la contaminacion de las ciudades (Brand et al., 2014; World Health Organization,
2018). A este efecto, la Ley Organica 3/2020, de 29 de diciembre, por la que se
modifica la Ley Organica 2/2006, de 3 de mayo, de Educacion, en vigor en la

actualidad, hace eco de esta idea en su predmbulo:

En relacion al bienestar de los niflos y nifias, la OMS considera que las escuelas y
otros establecimientos educativos son instituciones privilegiadas (...). La promocioén
de la salud en el ambito educativo contribuye a que los grupos de poblacion mas
joven, independientemente de factores como clase social, género, o el nivel
educativo alcanzado por sus padres y madres u otras figuras parentales, desarrollen

una vida mas saludable. (Preambulo, LO 3/2020, de 29 de diciembre, de Educacion)

Ademas, aquellos comportamientos que se aprenden en la nifiez y en la adolescencia

(p. ej. alimentacion, habitos de transporte) tienen mas posibilidades de seguirse
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practicando en la vida adulta (Corder et al., 2019; Larouche, 2018). Es por eso por lo
que el curriculum de Educacion Primaria de la Comunidad Auténoma de Aragén
(Orden ECD/850/2016, de 29 de julio que modifica la Orden de 16 de junio de 2014,
curriculo de Educacion Primaria) también refleja esta intencion de que el centro escolar

sea un promotor de habitos saludables:

La Educacion Primaria debe facilitar a todos los alumnos los aprendizajes de [...]
habitos de actividad fisica, higiene y salud, con el fin de garantizar una formacion
integral que contribuya al pleno desarrollo de la personalidad de los alumnos [...].
(Principios generales, Orden ECD/850/2016, de 29 de julio, curriculo de Educacién
Primaria).

Se adoptaran medidas para que la actividad fisica y la dieta equilibrada formen
parte del comportamiento infantil. A estos efectos, se promovera la practica diaria de
deporte y ejercicio fisico por parte de los alumnos durante la jornada escolar [...].
(Articulo 8. Elementos transversales. Orden ECD/850/2016, de 29 de julio, curriculo
de Educacion Primaria)

Los centros adscritos a la Red Aragonesa de Escuelas Promotoras de Salud,
dedicardn una parte de la carga lectiva del Proyecto de Centro al desarrollo de
competencias que faciliten la adopcion, por toda la comunidad educativa, de modos
de vida sanos en un ambiente favorable a la salud. (Articulo 18. Proyecto de centro.

Orden ECD/850/2016, de 29 de julio, curriculo de Educacioén Primaria)

La Educacioén Fisica, por tanto, podria ser la candidata principal que liderase estos
proyectos de centro, siendo ella la que tiene como objetivo educativo promover habitos
saludables a través de las practicas fisicas, buscando desarrollar en el alumnado
practicas que favorezcan un estilo de vida saludable (Orden ECD/850/2016, de 29 de
julio que modifica la Orden de 16 de junio de 2014, curriculo de Educacion Primaria).
El enfoque de estos proyectos, que buscan solucionar problemas del mundo real —
como pueden ser el sedentarismo, los bajos niveles de AF, y la movilidad de las
ciudades (World Health Organization, 2018)— tiende mas hacia metodologias no
tradicionales. Una metodologia posible podria ser el aprendizaje basado en proyectos,
ya que busca solucionar problemas del mundo real mediante un proyecto que se lleve a
cabo en la escuela, tanto desde la via curricular como no curricular (Kokotsaki et al.,
2016). Este tipo de aprendizaje tiene un efecto positivo en el rendimiento académico de

los alumnos en comparacion con la ensefianza tradicional (Chen & Yang, 2019).
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Una propuesta a valorar en este tipo de proyectos, que ademas responderia a los
problemas del mundo real citados anteriormente, es el transporte activo —que supone
un aumento de los niveles de AF (Costa et al., 2020) y una reduccion de la
contaminacion en las ciudades (Singleton, 2014)——. La promocion desde la escuela del
transporte activo como un habito saludable, mediante un proyecto de centro llevado a
cabo con una metodologia de aprendizaje basado en proyectos, parece una tarea a
liderar por el area de Educacion Fisica. A este respecto, el capitulo III de la tesis
doctoral recoge una intervencion escolar destinada a promover el transporte activo en

escolares, teniendo a la Educacion Fisica como principal promotor del proyecto.

4.1. La promocion del transporte activo desde el contexto escolar

Las intervenciones llevadas a cabo para promocionar el transporte activo a la escuela en
los ultimos 20 afios, han sido recogidas en diferentes revisiones sistematicas (Chillon et
al., 2011; Jones et al., 2019; Larouche et al., 2018; Pang et al., 2017; Villa-Gonzélez et
al., 2018). En la primera década de los afios 2000, la mayoria de las intervenciones que
se llevaron a cabo consistian en realizar rutas seguras al colegio, incorporar el topico del
transporte activo en otros programas que trabajasen habitos saludables, promover
eventos escolares relacionados con ir de forma activa al colegio, e incluso en algunas
ocasiones, analizar las necesidades del ambiente fisico y realizar intervenciones en
algunas infraestructuras (Chillon et al., 2011). A partir del afio 2010, algunas de estas
estrategias fueron combinandose, dando lugar a intervenciones escolares que buscaban
incidir en diferentes esferas del modelo socio-ecologico centrandose en determinantes
pertenecientes a uno o varios de los diferentes niveles. A continuacidn, se presenta una
tabla (ver Tabla 2) con las diferentes intervenciones efectivas que se han llevado a cabo
en los ultimos afios recogidas en las revisiones sistematicas citadas anteriormente

(2010-2019)*.

3 Para consultar la tabla resumen en las que se recogen todas las intervenciones ver Anexo 2
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De las 29 intervenciones que se analizaron (ver Anexo 2), solo nueve reportan aumentos
estadisticamente significativos del transporte activo al centro escolar. Estas
intervenciones tienen tres tipos de duracion: (1) aquellas que son puntuales (i.e., de uno
a cinco dias), (2) las intervenciones que se llevan a cabo en un curso escolar, y (3) las
intervenciones que duran mas de un curso escolar. Las primeras estan caracterizadas por
ser eventos relacionados con el transporte activo, o habilitaciones de puntos de
encuentro donde el profesorado acompana al alumnado durante el trayecto de casa a la
escuela. Las segundas, ademés de incluir también eventos y puntos de encuentro,
introducen actividades curriculares relacionadas con el uso de la bicicleta o la seguridad
vial. Dentro de estas, demuestran ser mas efectivos aquellos proyectos que tienen
financiacion desde la administracion. Por ultimo, las intervenciones de mas duracion
que un curso escolar se caracterizan por incluir estrategias en al menos los tres primeros
niveles del modelo socio-ecoldgico (i.e., individual, social y cultural, y ambiente fisico).

En este sentido, las intervenciones que ponen el foco en el transporte activo a la
escuela pueden ser una estrategia Util para promover este comportamiento (Larouche et
al., 2018) y aumentar los niveles de AF de los nifios (Jones et al., 2019). Sin embargo,
atendiendo a las revisiones de la literatura, se identifican determinadas necesidades o
retos que exigen hacer mejoras en su disefio y evaluacion para aumentar la calidad y
la efectividad de los programas de intervencion (Villa-Gonzalez et al., 2018). La
utilizacion y explicitacion de un marco conceptual que sirva de guia para el disefio,
implementacion y evaluacion de programas de intervencion; y la utilizacion de
instrumentos validos y fiables a la hora de recoger los datos y evaluar este
comportamiento, son algunas de las propuestas para mejorar la calidad de las
intervenciones (Chillon et al., 2011; Larouche et al., 2018; Villa-Gonzélez et al., 2018).
A su vez, llevar a cabo politicas de transporte activo y cambios en el ambiente fisico
podria aumentar su eficacia y sostenibilidad de estas intervenciones (Jones et al., 2019).
Otras revisiones de la literatura sobre intervenciones escolares para aumentar los
desplazamientos activos también recomiendan el uso de modelos socio ecoldgicos
(Pang et al., 2017) adaptados al contexto geografico, econdmico y cultural donde se va a

realizar la intervencion (Larouche et al., 2015).
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5. Identificacion de necesidades y/o retos

La investigacion que se propone en esta tesis doctoral pretende integrarse dentro de las
propuestas politicas del Ayuntamiento de Huesca —ciudad en la que se enmarca la
investigacion—, con la intencidn de realizar una intervencion escolar que responda a un
problema social real —mediante el aprendizaje basado en proyectos— y que esté
soportada por una metodologia de investigacion que se esta proponiendo en la literatura
cientifica —recogida en el apartado anterior—. Todo esto quiere abordarse en ProATS
(Promotion Active Transport To School), el proyecto de investigacion que se presenta
en la tesis doctoral y que consiste en el disefio, implementacion y evaluacion de una
intervencion escolar interdisciplinar y multinivel.

ProATS se lleva a cabo en Huesca (Aragdn), ciudad situada en el norte de Espafia.
Las propuestas politicas que el Ayuntamiento de Huesca recogia en su plan de
movilidad del afio 2014 eran la creacion de un modelo de ciudad de calidad y saludable,
favoreciendo, entre otras cosas, los desplazamientos peatonales y en modos no
motorizados (Ayuntamiento de Huesca, 2014). Una de las acciones que se reclamaba
desde la ciudadania era la necesidad de actuar sobre las dificultades de movilidad en el
entorno de los colegios. A su vez, la ciudad realizo un proceso de peatonalizacion para
aumentar el espacio publico al peatdn, conjuntamente con actuaciones como los
caminos escolares sefalizados, campafias de sensibilizacion del uso de la bici y un
aumento del carril bici de 4 km (Ayuntamiento de Huesca, 2014). En este momento
temporal, el Ayuntamiento de Huesca se convierte en socio principal del proyecto

europeo CAPAS-Ciudad (Zaragoza-Casterad et al., 2019) (https://capas-c.cu/). Este

proyecto, del que también es socio principal la Universidad de Zaragoza, desarrollara
una linea de investigacion dedicada al transporte activo al centro escolar. Es en este
contexto politico y comunitario en el que se enmarca el proyecto ProATS.

Es por eso por lo que ProATS pretende dar solucion a algunos de los retos y/o
necesidades que se han identificado en la literatura cientifica, enriqueciendo las
actuaciones politicas del ayuntamiento y dotando de significatividad al proyecto
educativo que forma parte de ella.

A continuacion, se presentan los diferentes retos identificados:

RETO GENERAL: Un primer reto general seria realizar intervenciones

significativas, tanto para el contexto politico como para el contexto escolar, evaluando
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si existe un beneficio adicional en su eficacia y sostenibilidad. Este reto busca combinar
por un lado las politicas de transporte activo al centro escolar con intervenciones
escolares, y por otro, abordar las intervenciones escolares con aprendizajes que estén
conectados con el curriculum escolar y el propio centro educativo. Para la consecucion
de este reto, es necesario atender diferentes cuestiones metodologicas de las
intervenciones especificas que promueven el transporte activo al centro escolar, siendo
algunas de ellas comunes a intervenciones que promueven diferentes comportamientos
saludables. A continuacidn, se seleccionan tres de los retos que se plantean en la
literatura, con intencién de ser abordados en la investigacion de la tesis doctoral:

RETO 1: En primer lugar, el reto 1 es la evaluacion del transporte activo. Es
necesario identificar los patrones de transporte activo existentes en un contexto para
identificar las posibles necesidades de intervencion. A su vez, el reto de la evaluacion
arrastra el problema en los procedimientos de clasificacion de los participantes en
activos o pasivos, generando una falta de consistencia que complica la comparacion de
resultados entre diferentes estudios.

RETO 2: En segundo lugar, el reto 2 es la necesidad de realizar un analisis especifico
y concreto del contexto en el que se quiere realizar la intervencion. Se necesita un
analisis especifico de los factores que influencian el comportamiento en el contexto
determinado. Este analisis permitira adecuar las estrategias de intervencion y tener mas
probabilidades de tener un efecto en el comportamiento.

RETO 3: En tercer lugar, el reto 3 es aumentar la calidad de las intervenciones. El
disefio de la intervencidon debe hacerse sobre un marco conceptual que la sustente. A su
vez, es necesaria la utilizacion de instrumentos validos y fiables a la hora de plantear su

proceso de evaluacion.
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6. Objetivos

La investigacion original, que pertenece en parte al proyecto ProATS, recoge 5 articulos
cientificos publicados, aceptados para su publicacién y en revision en revistas
cientificas cuyo indice de impacto se encuentra incluido en la relacion de revistas del
Journal Citation Reports o de calidad equiparable, y que tienen como unidad tematica
responder al reto general planteado en el apartado de retos. La pregunta de investigacion
seria la siguiente, ;coOmo realizar una intervencion significativa para promover el
transporte activo al centro escolar en un contexto determinado? En respuesta se plantea

el siguiente objetivo general:

OBJETIVO GENERAL: conocer los patrones de transporte activo al centro escolar, e
identificar los determinantes contextuales que explican el transporte activo al centro
escolar para disefiar una intervencion que modifique el comportamiento en el
contexto especifico del alumnado de los cursos 5° y 6° de educacion primaria de la

ciudad de Huesca (Aragon, Espaiia).

Para dar respuesta a este objetivo, y en base a los tres retos seleccionados de la
literatura revisada en la introduccion general, la investigacion original incluye tres
objetivos especificos que responden a estos retos. Cada uno de estos retos se aborda en
un capitulo de la tesis doctoral, que agrupa los estudios en base a las preguntas de
investigacion que surgen de cada uno de estos retos planteados.

El Capitulo I. Patrones y problematica de evaluacion, responde al reto 1 —Ila
evaluacion del transporte activo—, con el siguiente objetivo especifico y los estudios

que lo componen:

OBJETIVO ESPECIFICO 1. Describir los patrones de transporte al centro escolar e

identificar las problematicas de medicion de este comportamiento.

Estudio 1. Implications of school type for active commuting to school in primary

education students.

El estudio 1 responde a la siguiente pregunta de investigacion: “;Son el tipo de
centro, la distancia, las actitudes de los padres y el nivel socioeconomico familiar
determinantes de los patrones de transporte activo al centro escolar?”. Con relacion

a esta pregunta de investigacion se formulan los siguientes objetivos:
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OBIJ. 1.1.1. Estudiar las implicaciones de la elecciéon de escuela (es decir,
privada o publica) para el transporte activo al centro escolar.

OBJ. 1.1.2. Analizar si la distancia umbral, las actitudes de los padres y el nivel
socioeconomico de la familia se asociaban con la frecuencia de transporte activo

segun el tipo de escuela.

Estudio 2. Active or Passive Commuter? Discrepancies in Cut-off Criteria among

Adolescents.

El estudio 2 responde a la siguiente pregunta de investigacion: “;Son los
criterios de corte utilizados eficaces para clasificar los escolares en activos y
pasivos? ;Puede ser la distancia una variable relevante a la hora de realizar esta
clasificacion?” Con relacion a esta pregunta de investigacion se formulan los

siguientes objetivos:

OBJ.1.2.1. Explorar si el porcentaje de viajeros activos identificados en una
muestra de adolescentes seria significativamente diferente en funciéon de los
criterios de corte utilizados.

OBJ.1.2.2. Analizar si el umbral de distancia puede ser una variable relevante a
tener en cuenta a la hora de seleccionar los criterios de corte para categorizar la

muestra en viajeros activos y pasivos.

El Capitulo II. Factores de influencia del transporte activo en el contexto de
intervencion, responde al reto 2 —la adecuacion al contexto— con el siguiente objetivo

especifico y los estudios que lo componen:

OBJETIVO ESPECIFICO 2. Identificar los factores que influencian el transporte
activo y como estos pueden explicar este comportamiento en la poblacién de

referencia (nifios de 4°, 5° y 6° de educacion primaria).

Estudio 3. Assessment of psychological, social cognitive and perceived

environmental influences on children’s active transport to school.

El estudio 3 responde a la siguiente pregunta de investigacion: “;Es el modelo
planteado eficaz para conceptualizar las relaciones entre las variables propuestas y
evaluar sus efectos en el contexto de la investigacion?”. Con relaciéon a esta

pregunta de investigacion se formulan los siguientes objetivos:
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OBJ. 2.1.1. Desarrollar y probar un modelo que conceptualice las relaciones
entre las necesidades psicologicas de los nifios, los factores cognitivos sociales y
los entornos percibidos.

OBJ. 2.1.2. Evaluar los efectos de los entornos psicoldgicos, cognitivos sociales
y percibidos en el transporte activo de los niflos utilizando un modelo de

ecuaciones estructurales.

Estudio 4. Effect of distance and psychosocial variables on active mode of

commuting to and from school as independent behaviors in children.

El estudio 4 responde a la siguiente pregunta de investigacion: “;Tienen los
patrones de ida y vuelta determinantes diferentes entre si en el alumnado que vive
mas lejos de la distancia umbral?”. Con relacion a esta pregunta de investigacion se

formulan los siguientes objetivos:

OBIJ. 2.2.1 Explorar los factores psicologicos y ambientales que influyen en la
frecuencia de los desplazamientos activos hacia y desde la escuela, como
comportamientos independientes en los nifios que viven a mas de 725 m de la

escuela.

El Capitulo III. Programa de intervenciéon multinivel e interdisciplinar para
aumentar los viajes activos al centro escolar responde al reto 3 —intervenciones de

calidad— con el siguiente objetivo especifico y el estudio que lo compone:

OBJETIVO ESPECIFICO 3. Disefar, implementar y evaluar un programa de
intervencion interdisciplinar que favoreciese el transporte activo al centro
escolar en aquellos colegios que lo reclamasen (ya fuese por necesidad y/o por

sensibilidad con la tematica).

Estudio 5. Applying the Intervention Mapping Protocol to promote Active

Transport to School in primary school students: the ProATs intervention.

El estudio 5 responde a la siguiente pregunta de investigacion “;Como se lleva a
cabo una intervencion para promover el transporte activo al centro escolar con la
guia del Intervention Mapping Protocol?” Con relacion a esta pregunta de

investigacion se formulan los siguientes objetivos:
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OBJ. 3.1.1 Describir detalladamente el desarrollo paso a paso de la intervencion
ProATs utilizando el Intervention Mapping Protocol. ProATS se disefid para
aumentar la frecuencia de los desplazamientos activos al centro escolar entre el

alumnado de 10 a 12 aflos.
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7. Metodologia

ProATS es una investigacion educativa que pertenece a la linea de investigacion
“transporte activo al centro escolar” desarrollada por el proyecto europeo transfronterizo
CAPAS-Cité-Ciudad (Centro de Promocion de la AF y la Salud) (I-2016/013)

(https://capas-c.eu/). La investigacion ProATS estéa planificada en base a las directrices

proporcionadas por el Intervention Mapping Protocol, y se compone de dos momentos
clave: un primer momento de evaluacion diagnostica del contexto (a partir de ahora
diagnoéstico ProATS) y un segundo momento de disefio, aplicacion y evaluacion de una
intervencion escolar (a partir de ahora programa de intervencién ProATS). El programa
de intervencion ProATS se desarrolla a su vez desde dos perspectivas complementarias
entre si. Por un lado, es un programa de intervencion multinivel, ya que las diferentes
estrategias de intervencion estan localizadas en los diferentes niveles del modelo socio-
ecoldgico. Y, por otro lado, es un programa de intervencion interdisciplinar, ya que las
diferentes situaciones de aprendizaje llevadas a cabo se desarrollan desde la via
curricular entre diferentes asignaturas; aunque el programa también propone actividades

desde la via no curricular.
7.1. Intervention Mapping Protocol

La realizacion de una intervencion significativa es el reto general que se plantea en la
tesis doctoral y del que derivan los objetivos que se han presentado en el apartado de
objetivos. Este tipo de programas de intervencion, como ProATS, buscan ser eficaces a
la hora de llevar a cabo un cambio comportamental, y para ello se necesitan
herramientas que mejoren la calidad de dichas intervenciones. El Intervention Mapping
Protocol proporciona a los planificadores de estas intervenciones una mejora en el
proceso de toma de decisiones en los momentos de planificacion, ejecucion y
evaluacion de la intervencion (Bartholomew et al., 2006). Es por esto por lo que ha sido
utilizado para llevar a cabo los dos momentos de la investigacion ProATS, los cuales
han seguido las directrices propuestas por el Intervention Mapping Protocol en las seis
etapas o fases clave que propone (Bartholomew et al., 2006, 2016):

Una primera fase llamada evaluacion de las necesidades se aborda en los estudios de
los capitulos I y II y recoge el momento de diagnostico ProATS. En el capitulo I, y en

relacion con la revision de la literatura realizada en el apartado 2 de la introduccion
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general, se presentan los patrones de transporte activo de todo el alumnado de 4°, 5°y 6°
de educacion primaria de la ciudad de Huesca (a partir de aqui muestra diagnoéstica) y
las diferencias que puede haber en ellos segun los diferentes centros educativos. En este
capitulo también se reflexiona acerca de la problemadtica de la medicion del transporte
activo en una muestra de adolescentes, y las implicaciones que puede tener la disparidad
en las formas de clasificar al alumnado en activo o pasivo en lo que hace referencia al
transporte a la hora de comparar estudios. En el capitulo II, y en relacion con la revision
de los marcos conceptuales realizada en el apartado 3, se estudia el funcionamiento de
los determinantes del transporte activo al centro escolar en la muestra diagnostica.

Las otras cinco fases: formulacion de los objetivos de cambio de comportamiento;
seleccion de métodos basados en la teoria y estrategias practicas, desarrollo del
programa; adopcion, aplicacion y sostenibilidad del programa, y disefio de la evaluacion
se abordan en profundidad en el estudio perteneciente al capitulo III, que recoge el
programa de intervencion ProATS realizado en dos centros escolares de la ciudad de
Huesca en los nifios de 5° de primaria (a partir de ahora muestra intervencion). Este
capitulo III hace referencia a las propuestas y retos detectados en el apartado 4 de la

introduccion general.
7.2. Investigacion ProATS

La investigacion ProATS se enmarca en el contexto politico y comunitario concreto de
la ciudad de Huesca, como se ha explicado previamente en el apartado 5. A su vez, este
se lleva a cabo con un equipo interdisciplinar del que también forma parte la
Universidad de Zaragoza. La intervencion y los productos cientificos derivados de este
proyecto pertenecen a la linea de investigacion “transporte activo al centro escolar”
integrada dentro del proyecto europeo transfronterizo CAPAS-Cité-Ciudad

(https://capas-c.eu/) del que son socios principales tanto el Ayuntamiento de Huesca,

como la propia Universidad de Zaragoza.

La investigacion ProATS sigue el Interventiong Mapping Protocol como guia en su
planificacion, ejecucion y evaluacion y tiene en cuenta los diferentes niveles del modelo
socio-ecoldgico, tanto en su momento diagnéstico como en la seleccion e
implementacion de estrategias del programa de intervencion. Este, al ser multinivel,
utiliza diferentes marcos conceptuales (i.e., Teoria de la Conducta Planificada, Teoria
Cognitiva Social, y Teoria de la Autodeterminacion) para implementar las estrategias

dependiendo de los niveles en el que estas se insertan. Para seleccionar las estrategias
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del programa de intervencion ProATS se han utilizado las taxonomias de los Métodos
de Cambio de Conducta (Kok et al., 2016) y la de las Técnicas de Cambio del
Comportamiento (Abraham & Michie, 2008; Bird et al., 2013).

El programa de intervencion ProATS se sitlia en escuelas pertenecientes a la Red de
Escuelas Promotoras de Salud y se lleva a cabo por los profesores de la escuela primaria
a través de una metodologia de aprendizaje basado en proyectos, desde una perspectiva
interdisciplinar, buscando convertirse en un proyecto educativo de centro (Zaragoza et
al., 2019). Este programa de intervencion tiene como finalidad fomentar los
desplazamientos activos del alumnado de 5° y 6° de primaria de forma auténoma y con
seguridad al y desde el centro educativo. Para ello, se inserta tanto en la via curricular
(p. ¢j. situaciones de aprendizaje de identificacion de rutas seguras) como en la no
curricular (p. ej. situaciones de referencias de la ciudad como la Inspeccion Técnica de
Bicicletas —ITB—), teniendo en cuenta en estas situaciones diferentes estrategias en
los diferentes niveles del modelo socio-ecoldgico, planteado por ejemplo ciertas
modificaciones ambientales (p. ej. instalacion de aparca bicis). Todo ello dentro de un
ambiente politico sensibilizado (i.e., Plan de Movilidad de la ciudad de Huesca) y un
ambiente social y cultural a los que se intenta implicar en el proyecto (p. €j. evento en el
que se invita a las familias y al resto del centro a participar en la semana del transporte
activo). En la Figura 1 se presentan ejemplos de las diferentes estrategias de la

intervencion realizadas en cada uno de los niveles del modelo socio-ecologico.
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Figura 1

Ejemplos de estrategias de intervencion en cada uno de los niveles de la intervencion

P. gj. estrategia local:
Plan de movilidad
urbana de la ciudad.
participacion en la
ponencia de
movilidad.

P. gj. identificacion de
rutas seguras al
colegio, Colocacion
de aparcabicis.

P. gj. alianzas con
agentes sociales,
formacion del
profesorado.
implicacion de las
familias en el
proyecto, aparicion en
prensa.

P. gj. mejora de las
habilidades, eleccion de los
puntos de encuentro.
entrevista a la policia.

Nota. Los circulos concéntricos representan los diferentes niveles del modelo socio-ecologico. Los
cuadros coloreados hacen referencia a los determinantes contemplados en cada nivel. Los cuadros blancos

contienen ejemplos de estrategias desarrolladas en cada nivel.

El programa de intervencion se detalla a un nivel mas concreto en el capitulo III de la
tesis doctoral. En el estudio incluido en este capitulo se explica, siguiendo las fases
Intervention Mapping Protocol, como se ha ido co-disefiando el proyecto educativo con
la comunidad educativa de los diferentes centros en las diferentes fases propuestas por
el protocolo. En este capitulo también se recogen los diferentes determinantes,
estrategias y actividades utilizados en el disefio de la intervencion en base a los
objetivos de rendimiento planteados para la intervencion. La explicacion del proyecto
educativo a nivel curricular y no curricular, con la planificacion y la temporalizacion de
las diferentes actividades y propuestas didacticas puede consultarse en profundidad en

la guia educativa Promocién del transporte activo al Centro Escolar®.

4 Para acceder a la guia completa ver: https:/capas-c.eu/wp-content/uploads/2019/09/Guia-

desplazamiento-activo-V5-WEB.pdf
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7.2.1. Disefio de la investigacion ProATS

La investigacion ProATS esta bajo un paradigma empirico-analista, ya que se asume la
existencia de una sola realidad, existente por si misma sin necesidad del investigador, y
que se rige por unas tendencias® a conocer por este que le permitan explicar, predecir y
controlar los fenémenos estudiados (Gonzalez, 2003). La investigacion que se presenta
por tanto utiliza disefios de campo, basados en los datos primarios obtenidos de la
realidad (Bernardo & Calderero, 2002).

En concreto se han combinado dos disefos siguiendo las propuestas de (Bernardo &
Calderero, 2002), uno para el diagnostico ProATS, que es un estudio no experimental ex
post facto que utiliza el método descriptivo del estudio transversal; y otro para el
programa de intervencion ProATS, que es un estudio cuasi-experimental que sigue un
disefio de dos grupos con pretest y postest.

En la Figura 2 se presenta el disefio general de la investigacion ProATS. En ella se
muestra como los estudios que se presentan como parte de la tesis doctoral intentan
responder a los retos planteados en el apartado 5 y a los objetivos de la tesis que surgen
de los mismos. En esta figura también se identifican los dos momentos del proyecto
(i.e., diagndstico ProATS y programa de intervencion ProATS) y como estos estan
enmarcados en las fases del Intervention Mapping Protocol. Finalmente, también estan
ilustrados los diferentes disefios de investigacion seguidos en cada uno de los
momentos. A su vez, dentro de cada estudio queda reflejada la muestra que se utiliza en
cada uno de ellos. La seleccion de estos participantes, al igual que las variables,
instrumentos y analisis estadisticos utilizados en la tesis estdn explicados de forma

general en los siguientes apartados.

3 Se utiliza la palabra tendencias, ya que segin Gonzalez (2003) es mas apropiado hablar de tendencias en
las realidades sociales, y no tanto de leyes propiamente dichas, que serian mas propias de las ciencias
naturales.
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Figura 2

Diserio de la investigacion ProATS

Reto general: INTERVENCIONES SIGNIFICATIVAS
Objetivo general

Reto 1 Reto 2 Reto 3

EVALUACION ADECUACION CALIDAD

Obj.esp.1 Obj.esp.2 Obj.esp.3
Capitulo | Capitulo Il Capitulo Il

Programa de

infervencion
ProATS

Fase 2 - Fase 6

Diagnostico ProATS

Fase 1: evaluacion de las necesidades

INTERVENTION MAPPING PROTOCOL

Protocolo utilizado para llevar a cabo el proyecto ProATS

Paradigma empirico-analista
Fundamentacion epistemologica de la investigacion

I |
I |
I T :
| Disefio No experimental ex post-facto : I Cuasi-experimental I
|
; o I|' Dos grupos pretest- |
I Método Descriptivo transversal | grupoes p
| I|! postest |
1k — I
I Técnicas Cuestionarios 1! Coestionarios |
I Al Entrevistas I
L

- o e e e e e e e e e e e e e e e e e e - e e e e e e e

Nota. * La muestra de adolescentes se recogio en uno de los centros de la intervencion, pero el tipo de
estudio que se desarrollé forma parte de la evaluacion diagnostica de la investigacion, tal y como se

explica en el apartado de participantes.
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7.2.1.1. Participantes

Los muestreos realizados en ambos momentos (i.e., diagndstico ProATS y programa de
intervencion ProATS) fueron muestreos accidentales, y por tanto no probabilisticos, ya
que el criterio de seleccion era la posibilidad de acceder a los participantes (Bernardo &
Calderero, 2002).

En la primera fase de la investigacion (i.e., diagnostico ProATS), el equipo de
CAPAS-Ciudad se reunio6 con los equipos directivos de todas las escuelas de educacion
primaria de la ciudad Huesca para explicar el proyecto. Huesca es una ciudad mediana
localizada en el noreste de Espafa que cuenta con una poblacion total de 53.656
habitantes, y que posee un 4rea urbana de 4,21 km? y una densidad de poblacién de
7.763 habitantes/ km? (National Institute of Statistics, 2018). Para acceder a todos los
centros educativos se contact6 con la Direccion Provincial de Educacion para convocar
a todos los centros de la ciudad de Huesca de educacion primaria. Una vez se tenia el
consentimiento de los equipos directivos, se envid una carta de invitacion al estudio a
las familias de todos los centros que quisieron participar. En esta carta se redactaron los
objetivos del estudio y el consentimiento informado para ser firmado por las familias
(ver Anexo 3). Solo aquellos que accedieron expresamente a participar, fueron
seleccionados. Los datos recogidos conforman la muestra diagndstica que se ilustra mas
detalladamente en la Figura 3. En algunos estudios de la tesis también se tienen en
cuenta variables recogidas en todos aquellos padres y madres de los nifios seleccionados

que quisieron participar.
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Figura 3
Criterios de exclusion de la muestra diagnostica

12 escuelas de primaria:8 publicas + 4 concertadas
<
—
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=
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<
<
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<
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Una vez realizado el diagnostico ProATS, cada uno de los centros recibi6 un informe
personalizado de sus resultados (ver ejemplo del informe en Anexo 4). En este
momento fueron las escuelas interesadas las que solicitaron participar en una siguiente
fase de intervencion (i.e., programa de intervencion ProATS). De aquellos centros que
lo solicitaron (i.e., cuatro centros), dos de ellos fueron asignados como grupo
experimental y dos como grupo control para un primer proyecto piloto. Es aqui donde
comienzan el resto de las fases de la investigacion establecidas en el Intervention

Mapping Protocol.
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Los datos recogidos en estos centros conformaran la muestra de adolescentes —que
responde a una solicitud de uno de los centros solicitantes de la intervencion— y la

muestra intervencion. Ambas se detallan en la Figura 4 y Figura 5 respectivamente.

Figura 4
Criterios de exclusion de la muestra de adolescentes
« Estudiantes de Bachillerato de la ciudad de Huesca
et
7]
(]
=]
= v
o 1 centro concertado que imparte estudios de Bachillerato
el
B3]
Q
< v
n Todos los adolescentes de 16 a 18 afios
. 158 adolescentes
s
§ . 0 no elegibles/no consienten
0
v .
158 adolescentes®——=@ Datos recogidos
RS
= —— . , .
Z J 8 viven fuera del 4rea de estudio
5
= 150 adolescentes
10 no reportan todos los items del
©n > . .
3 cuestionario
8  Z
E’ 140 adolescentes
<
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Figura 5

Criterios de exclusion de la muestra de intervencion

Muestra

Seleccidon

Eleccion

Inclusion

Analizados

Escuelas concertadas de la ciudad de Huesca

l

4 centros concertados de la ciudad de Huesca

}

Todos los nifios de 9 a 11 afios

2 clases por escuela

150 nilos &—® Datos recogidos

v
150 nifios
10 no reportan todos los items del
" cuestionario
v ) .
Comparacion 1 Comparacion 2

128 alumnos (48,9% nifas; 10,42 £ 61 estudiantes (48,1% nifias; 10,46 +
2,05 afios; grupo de control: n =43, 1,75 afios; grupo de control: n = 36,
61,4% nifas; grupo experimental: 61,4% nifas; grupo experimental:
n =85, 37,0% ninas) n =25, 37,0% ninas)

7.2.1.2. Variables e instrumentos

Las técnicas utilizadas para la recogida de datos fueron los cuestionarios en ambos
disefios —en su modalidad de encuestas— y en el programa de intervencion ProATS se
afladieron las entrevistas como técnica cualitativa para enriquecer los resultados

(Gonzalez, 2003). Los instrumentos utilizados y las variables que los componian en los

diferentes estudios estan plasmado en la Tabla 3.
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Durante en programa de intervencion ProATS se llevaron a cabo 11 grupos de discusion
con los diferentes agentes que participaban en el proyecto (i.e., director de la escuela,
profesorado, familias y alumnado). Estos grupos de discusion tenian como objetivos (1)
comprender mejor el funcionamiento de los factores que afectan al transporte activo en
los centros en los que se llevod a cabo la intervencion; (2) Detectar las formas de
intervencion mas adecuadas al contexto; (3) evaluar la eficacia, la fiabilidad y la
sostenibilidad de la intervencion. Los datos cualitativos se recogieron durante el periodo
de la investigacion, pero serdn analizados posteriormente y no forman parte de los
estudios que se presentan en esta tesis doctoral. Sin embargo, estos datos se utilizaron
para conducir y reconducir el programa, sobre todo dando respuesta al objetivo (2) de

deteccion de las formas mas adecuadas de intervencion en el contexto.
7.2.1.3. Analisis estadisticos

A continuacidn, se presenta una tabla resumen (ver Tabla 4) de los diferentes andlisis
estadisticos que se han llevado a cabo en la tesis doctoral y en qué estudios en concreto
se desarrollan en una mayor profundidad. En ella aparecen tanto los analisis
descriptivos como los analisis utilizados para contrastas las hipotesis que se aceptan o

rechazan en cada uno de los estudios.
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Tabla 4

Analisis cuantitativos realizados en los diferentes estudios de la tesis doctoral

Analisis de datos Estudio Estudio Estudio Estudio Estudio
1 2 3 4 5

Descriptivos

Porcentajes y/o frecuencias

Medias y dispersiones
Comparaciones entre grupos

Q de Cochran

Chi-Cuadrado

T-Student

Analisis univariante-ANOVA

ANOVA de medidas repetidas

Modelo predictivo

Modelo de regresion lineal por pasos
Regresion logistica binaria multivariante

Modelo de ecuaciones estructurales

Para todos ellos se utilizd p<.05 para rechazar la Ho. El estadistico Alpha de
Cronbach se utiliz6 para comprobar la fiabilidad de los instrumentos.

Para todos los andlisis se utilizo el programa estadistico SPSS, version 21.0 y version
26.0, excepto para el modelo de ecuaciones estructurales, que se realiz6 con MPlus
version 6.1. También se realizd un andlisis descriptivo de los porcentajes con el

programa ArcGISpro version 2.4.
7.2.2. Aspectos éticos de la investigacion ProATS

El proyecto redactado en la tesis doctoral cuenta con la aprobacion del Comité Etico de
Investigacion Clinica de Aragon (CEICA) (codigo ético: C1P117/0018) (ver Anexo 6).
La seleccion de la muestra de estudio se realizdo a través del Departamento de
Educacion, para acceder de esta forma a todos los centros escolares, con los que se
adquirid diversos compromisos:
En primer lugar, se les facilitdo un informe completo a los centros con los resultados

de la evaluacion diagndstica (ver Anexo 4), teniendo en cuenta solo los datos del centro
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al que iba dirigido el informe. Para la entrega de estos informes, el equipo de
investigacion llevo a cabo un total de 13 reuniones individualizadas con los centros
educativos (una en cada centro), para explicar los resultados del informe y hacer entrega
de este.

En segundo lugar, se redactaron dos informes generales® distribuidos a toda la ciudad
de Huesca, tanto en la ponencia de movilidad del ayuntamiento, como en la prensa (ver
Anexo 7).

En tercer lugar, y como se ha explicado en el procedimiento, se llevaron a cabo
diversos compromisos con los grupos control. Se realizaron reuniones con las familias
para explicar resultados de la investigacion, tanto en reuniones grupales, como en
tutorias individuales si se querian conocer los resultados de un alumno en particular,
para lo que se disefiaron informes individualizados (ver un ejemplo en el Anexo 8).

En cuarto lugar, todos los centros escolares fueron invitados a participar en la ITB’,
facilitando asi esta actividad a todos los centros educativos, participaran o no en la

intervencion posterior.

¢ Informe 1: https://capas-c.eu/wp-content/uploads/2018/11/Informe-Global-8-FINAL.pdf
Informe 2: https://capas-c.eu/wp-content/uploads/2018/11/Informe-BARRERAS 3.pdf
7 Para consultar el material educativo en referencia a la ITB ver Ibor Bernalte et al. (2018)
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CAPITULO I. Patrones y problematica de evaluacién

Reto 1: La evaluacién del transporte activo
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“Andando voy al cole”. Dibujo realizado por Adriana Montes Corral. 7 afios.
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ARTICLE INFO ABSTRACT

Keywords:

School choice has implications for school travel as it allows students to attend schools that are further away from
their residence than their neighborhood schools. The aim was to study the implications of school choice (i.e.,
private or public) for active commuting to school (ACS). Differences on ACS, parental attitudes, socio-economic
status (SES) and CO2 emissions with respect to the type of school and the threshold distance to ACS were
analyzed. The influence of distance, parents’ attitudes, and family socioeconomic status, in the frequency of ACS
by type of school were also analyzed. All students aged 9 to 11 years old, from eleven public or private primary
education schools in Huesca (Spain), and their parents (i.e., mother and father, separately), participated in this
study. The results show differences among students, who live above the threshold distance and attend public and
private schools, in terms of frequency of ACS, mothers’ attitudes, and SES. CO2 emissions were higher in the area
around private schools than public schools, regardless of the threshold distance. Effects of school choice on
weekly frequency of ACS behavior appear to be mostly explained by its connection with travel distance, SES and
by mothers’ attitudes, in students attending public schools. While, for private schools, the final model showed an
influence of distance, mother’s attitudes, and gender, on weekly frequency of ACS. This paper highlights how
school choice can influence the mode of commuting to school, and some other related variables such as distance,

Public and private primary schools
Active commuting to school
Distance

Parents’ attitudes

Socioeconomic status

CO2 emissions

mothers’ attitudes, and CO2 emissions.

1. Introduction

More than 80% of the European population are expected to live in
urban areas by 2030 (European Union, 2016). The growth model of
European cities has been characterized by an expansion into peripheral
areas (Jaraiz-Cabanillas et al., 2018), creating a decentralization of
services (e.g., schools), changing mobility patterns (Dombriz, 2009;
Pozueta and Gurovich, 2007), increasing the use of private vehicles for
school travel (Ortiizar and Willumsen, 2008) and, consequently,
reducing active transportation, such as walking or cycling (European
Union, 2019; Galvez-Fernandez et al., 2020). This car reliance has led to
negative impacts on the environment in several ways. For example, cars
emit greenhouse gasses, such as carbon dioxide, which contribute to
global warming (Van Ristell et al, 2013). A reduction in active
commuting to school (ACS) patterns, has led to concerns over such
environmental consequences as greenhouse gas emission, air and water
pollution, and traffic congestion (Ewing, 2003; Ewing et al, 2004).

Moreover, car reliance causes traffic congestion around schools and
adverse health impacts related to less physical activity (PA) levels
(Faulkner et al., 2009). The World Health Organization (WHO, 2016),
recommends urban planners to encourage PA through the design of
urban spaces, and to promote active transportation as a serious alter-
native to motorized options.

Several factors have been described as determinants of the decision
to carry out ACS (Souza, et al., 2019). For instance, intra-individual
factors including demographic and psycho-social factors (e.g., income,
age, perception of competence, etc.), built and social/cultural environ-
ment (e.g., distance, neighborhood walkability, perceived safety, par-
ents’ attitudes, etc.), and the policy/regulatory environment (e.g.,
school planning or location, and zoning policies), are variables related to
ACS. Some of these relevant variables (e.g., distance, traffic volume)
should be considered in ACS promotion interventions (Chillon, et al.,
2011). The probability of using motorized transport increases when
travelling distance increases (Beck and Nguyen, 2017). However, an
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ecological perspective would suggest this relationship to be moderated
by intra-individual, interpersonal or environmental factors (Garnham-
Lee, et al., 2017), because several other factors, besides distance, have
also been described as influential determinants regarding the decision to
actively commute (Villa-Gonzalez et al., 2012). Further, some of these
factors could be the result of decisions, such as, for instance, school
location and school choice.

Habitually, children used to attend the school nearest to their homes
(i.e., “neighborhood school”), but in different countries across the
world, parents are allowed to choose any school for their children.
(O"Shaughnessy, 2007). In Spain, the Ministry of Education and Voca-
tional Training (Ministerio de Educacion y Formacion Profesional or MEFP)
has overall responsibility for the country’s education. However, seven-
teen autonomous regions have control over some decisions of their own
education systems. National educational authorities have modified
school choice policies over the last three decades, implementing two
forms of school choice: a) an inter-district school choice or a unique
educational zone (i.e., inter-district choice allows families to send their
children to any public school in the district where they reside); and b)
intra-district school or a zoning model (i.e., in intra-district open
enrollment, families may choose to send their children to any type of
school located within their resident school district). The Government of
the region where this study was conducted (i.e., Community of Aragon)
introduced the intra-district school choice policy (i.e., zoning model),
where two models of school management (public and private) coexist.
One of the defining characteristics of the schooling system in the Com-
munity of Aragon is its dual nature, consisting of a predominantly public
sector provision, but with a substantial private sector. Public schools in
Spain are open and lay centers, directly funded and managed by the
central government and local administrations. However, private
schools, within the limits established by law, have complete freedom of
management. Enrollment limits and access are established by the private
company that manages the center. Their funds depend exclusively on the
contributions of the students’ families.

The zoning model establishes a zonal structure in each municipality,
and consequently, each of these zones or districts is assigned one public
school and a private school if it exists in that area. Public schools are
almost always within that zone, but it doesn’t have to be that way for
private schools (Decree-Law, 2016). This model allows families to freely
choose a school (i.e., private or public). But, these school policies could
influence children’s transportation. School choice should be considered
as a possible cause of longer journeys, and greater variation in trans-
portation modes to and from school (Wilson et al., 2010; Yang et al.,
2012).

Even so, within the Spanish state education system, children usually
attend the school nearest to home (i.e., usually a public school) at both
primary and secondary level. At primary level, the school is often within
walking distance of home, while at secondary level, the nearest school
may be some distance away, so pupils often travel to school on the
school bus (Mayor, 2017).

Taken together, school choice has two different implications: a) ed-
ucation, and b) public health, transport and sustainability. Education is a
key factor in enhancing equal opportunities, social mobility, and social
cohesion. School choice will reduce the opportunities for students from
different racial and socioeconomic backgrounds to interact and learn
from each other. School choice is associated with higher levels of
segregation of pupils from different socioeconomic and ethnic back-
grounds between schools (Dronkers et al., 2010). From a public health,
transport and sustainability perspective, can contribute to meeting
physical activity guidelines, less congestion, and lower greenhouse gas
emissions (Barnett, et al., 2019; Ewing, et al., 2004; McDonald, 2007;
OECD, 2012).

The influence of school choice (public vs, private school) on ACS
behavior occurs through two paths. First, it affects ACS via its connec-
tion with environmental factors, such as home-school distance (i.e., free
school choice normally implies longer school commute distances
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because children attend schools anywhere in the district rather than in
their neighborhood). Distance plays an important role in mode and
frequency of ACS (i.e., long distances to school imply a low likelihood of
adopting active transport practices) (Lee et al., 2008). Further, identi-
fying the threshold distance below which young people are more likely
to walk to school seems to be an important issue, because the walkable
distance from home to school could be a context-specific variable to be
considered (Chillon, et al., 2015). In other Spain context, the threshold
distance to walk to school was 0.88 km for elementary school children
(7-12 years old) (Rodriguez-Rodriguez et al., 2019). However, it is
important identify the walkable distance from home to school in our
specific context (e.g., our city, our neighborhood...) due to it could be
also influenced by the urban planning and the cultural perception
(Larouche et al., 2015). Second, school choice could affect parents’
school travel decision-making process and may even influence their
attitudes towards ACS (Yang et al., 2012). There is a growing body of
evidence that parental attitudes are also critical determinants of chil-
dren’s school travel mode (Seraj, et al., 2012). Parents’ negative per-
ceptions of active travel, and neighborhood safety, strongly reduce the
likelihood of their children participating in ACS (Mitra & Buliung,
2014). Specifically, when parents have more positive attitudes toward
ACS, and negative attitudes toward car-use, they should be more likely
to allow their children to walk or bike to school.

The available and limited empirical research suggests that school
choice allows students to attend schools that are further away from their
residences, resulting in longer travel distances, and a greater demand for
motorized travel. (Yang, et al., 2012). But, this relationship between
school choice and school travel cannot be completely explained only by
the long travel distance, usually associated with free school choice
(Wilson et al, 2010). Therefore, school choice policy is a possible cause
of longer journeys and greater variation in transportation modes for
journeys to school (Yang et al., 2012). Thus, there is a need to study how
school choice could be affecting children’s ACS in different contexts, as
well as how it could be influenced by other closely-related variables. To
our knowledge, this is the first study conducted in Spain on ACS in the
light of school choice. This research adds a different perspective to
current literature in terms of understanding the decline of active
commuting, the increase in length of journeys, and some consequences
(i.e., CO2 emissions) by linking travel distance and other related vari-
ables to school choice in Spanish primary education.

The aim was to study the implications of school choice (i.e., private
or public) for ACS. More specifically, we examined if there were dif-
ferences in ACS, parental attitudes towards ACS, family socioeconomic
status (SES) and CO2 emissions by school type (i.e., public or private
primary education schools) and threshold distance to school. Further-
more, we analyzed if the threshold distance, parental attitudes and
family SES were associated with the frequency of ACS by the type of
school.

2. Material and methods
2.1. Setting, participants and procedures

This study was conducted in the city of Huesca, a mid-sized city
located in the north-east of Spain. It has 53,132 inhabitants and an urban
area of 6.75 km2 (4.21 km2 without the industrial area), with a popu-
lation density of 7,762.8 inhabitants/km2.

Prior to the start of the study, a meeting was held with all the prin-
cipals of each of the city’s schools, to explain and officially invite their
schools to participate and collaborate in the study. From the twelve
public and private primary schools in the city of Huesca (8 public and 4
private), eleven primary schools accepted to participate in this study (7
public and 4 private). After obtaining consent from the schools, all
students aged 9 to 11 years old from all primary education schools and
their parents (i.e., mother and father, separately), were invited to
participate in this study. All parents (mothers and fathers) and children
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were informed about the aims of the study, and about the anonymity
conditions of the data compilation process, by invitational letter and
initial meeting, respectively. Invitational letters, including an in-depth
explanation of the study, were sent to parents, who gave their
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informed consent following opt-out or opt-in procedures based on the
school’s preference.

Data were collected from students and parents through self-reporting
questionnaires. Students completed a questionnaire during class-time
under the supervision of the research staff. It took 15-30 min to com-
plete the questionnaire, depending on the children’s age, and their
reading and comprehension skills. Parents (i.e., mother and father,
separately) completed the questionnaire at home, and then their chil-
dren returned it to the respective schools. The study was approved by the
Ethics Committee for Clinical Research of Aragon (CEICA) (Ethic code:
C1P117/0018).

2.2. School zoning model

Educational authorities of Huesca have implemented an intra-district
school zoning model comprising eight different zones (see Fig. 1). Every
zone has been assigned to one public school (usually inside the
geographical zone) and to one private school (sometimes outside the
geographical zone), by default. Nevertheless, families who live in each
zone do not have to compulsorily choose the assigned public or private
school; they may freely choose any other school in the city. But, there are
some priority criteria to allocate a school, including (from the highest to
lowest score): a) attendance of siblings at the same school; b) proximity
to family home (i.e., living within the school zone assigned); c) parents
or guardians working in the school or proximity of the job place (i.e.,
within the school zone assigned); d) low socioeconomic status with
special attention to large families; e) existence of students’, parents’ or
siblings’ disability. All public and private schools follow the same
criteria. Each criterion has a score and each family should choose 4
schools in preference. Finally, a ranking is established where the total
score obtained by each family is included. If the families’ demand is
greater than the supply of places, the families that are not allocated
places are distributed among other schools in the order that they
established in their application, also respecting the order provided by
the assigned score (Decree-Law, 2016).

2.3. Variables
2.3.1. Sociodemographic variables.
Sociodemographic variables (i.e., gender, age, school zip code, and

home address), were self-reported. School type was used to classify
students according to the type of school (i.e., public or private school).

Map of Spain
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The objective measure of the distance to school was estimated using
Google Maps, selecting the shortest route on foot option and car option
(i.e., only used for CO2 analysis) between the home address and the
school’s main entrance.

To calculate the specific coordinates of the family home and sch
addresses, the National Cartographic System webpage was used (see
http://www.cartociudad.es/portal/web/guest/calculos).

2.3.2. Usual mode of commuting and ACS Frequency.

Similar to previous studies (Villa-Gonzalez et al., 2016) the usual
mode of commuting to/from school was assessed by asking the following
questions: ‘How do you usually commute from home to school?’ and
‘How do you usually commute from school to home?’ The answer op-
tions were walking, cycling, by car, motorcycle, or bus. Walking and
cycling were categorized as usual active transport modes whereas
travelling by car, motorcycle or bus were categorized as usual passive
transport modes. Accordingly, participants were categorized as: (1)
usual active commuters (i.e., having usual active transport mode to and
from school, or (2) usual passive commuters (i.e., less than two usual
active transport modes).

Usual weekly frequency of ACS to and from school of the weekday
period (Monday to Friday) was expressed as the number of active trips
per week to and from school. Children self-reported all their weekly trips
to and from school using a single item from a validated school travel
questionnaire (Chillon, et al., 2017) for each travel day: “How do you
commute to school on ‘Mondays’?” and “How do you commute from
school on ‘Mondays’?”, repeating this question for every weekday. The
answer options were walking, cycling, by car, motorcycle, or bus.
Walking and cycling were categorized as active trips. All weekly active
trips were summed into a single variable ranging from 0 to 10.

2.3.3. Socioeconomic status

Socioeconomic status (SES) was reported by parents using the Family
Affluence Scale (FAS II) questionnaire for children (Currie, et al., 1997).
FAS Il included four items and they were answered by parents from their
children’s perspective: (1) Car: does your family own a car, van, or
truck? (Codes: No = 0; One = 1; Two or more = 3); (2) Own bedroom: do
you have your own bedroom for yourself? (Codes: No = 0; Yes = 1); (3)
Vacation: during the past 12 months, how many times have you gone on
vacation with your family? (Codes: Never = 0; Once = 1; Twice = 2;
Three or more times = 3); and (4) Computers: how many computers does
your family own? (Codes: None = 0; One = 1; Two = 2; Three or more =
3). Family affluence was calculated by the summation of answers into a
scale from O to 9.
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Fig. 1. Location of Huesca in Spain and distribution of school zones.
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2.3.4. Mother’s and Father’s attitudes

Based on previous studies investigating attitudinal factors in travel
behavior (Mandic et al., 2016; Panter et al., 2010), we developed ten
questions (see in Appendix 1) to assess parents’ attitudes toward ACS (i.
e., responsibility, convenience, and children skills). A five-point Likert-
scale was used, ranking from 1 (strongly disagree) to 5 (strongly agree).
There were 6 items that were reverse-coded (see in Appendix 1). The
average score of the 10 items (ranging from O to 5) was calculated for
mothers and fathers.

2.3.5. Estimated CO2 emissions

Similar to previous studies (Singleton, 2014), CO2 emissions (kg/
km) were estimated by multiplying the distance (i.e., shortest distance
driving a car —kilometers— between home address and the school’s main
entrance) and frequency of passive trips (i.e., number of car trips) be-
tween locations. These total kilometers traveled by car were multiplied
by the average CO2 (Kg of CO2/Km) attributed to specific modes of
transport (i.e., car) according to The Guide To Low Carbon Lifestyles
(Mitchell, 2007).

2.4. Statistical analysis

Percentages of usual active commuters and differences by gender,
type of school and age in the usual mode of commuting for the total
sample were tested using Chi-square test (i.e., gender and type of school)
and t-student analysis (i.e., age).

Threshold distance for active commuting was calculated using the
Receiver Operating Characteristic (ROC) curve analysis, based on the
mode of commuting to school (active vs. passive), and the distance from
home to school, similar to a previous study (Zaragoza et al., 2019). The
Younden Index (Schisterman, 2005) was calculated to identify the
threshold distance that best distinguishes active from passive com-
muters. The area under the curve values of 0.90 is considered excellent,
0.80 to 0.89 good, 0.70 to 0.79 fair, and<0.70 poor (Metz, 1978).

Percentages of usual active commuters for each school were calcu-
lated. Every active (i.e., represented as a point in Fig. 2) and passive
commuter (i.e., represented as a triangle in Fig. 2) child for each school
were then represented on maps (see Fig. 2). Differences by schools in
usual mode of commuting were tested using Chi-square test, and dis-
tance and socioeconomic status were examined with t-student analysis.

Differences in weekly frequency of ACS, mother’s attitudes, father’s
attitudes, distance, socioeconomic status, and estimated CO2 emission
by type of school were analyzed using one-way analysis of variance. All
these differences were explored in the total sample and in three different
subsamples (i.e., students living above the threshold distance, below the
threshold distance, and for the total sample).

First of all, we initially considered the nested nature of data at the
very beginning of the study. However, after conducting two initial null
models (i.e., one for public schools and another for private schools), ICC
values (0.079; p = .112 for public schools; 0.0004; p = .921 for private
schools) showed that a two-level multilevel structure (i.e., student and
school) was not required. Then, two different stepwise linear regression
models (i.e., one for public schools and another for private schools) were
used to test the influence of parent’s attitudes to ACS (i.e., mothers and
fathers), distance and socioeconomic status on weekly frequency of ACS.
Moreover, age and gender were also included as control variables in
both models. The Nagelkerke R Square values were provided as a
goodness-of-fit measure.

A low percentage of missing values were found in fathers’ and
mothers’ attitudes (i.e., 0.45% fathers and 12.45% mothers). Those in-
dividuals (fathers = 3; mothers = 139) with missing values in the other
parent’ attitude were omitted for the regression analysis. Finally, n =
655 fathers and mothers had both attitude values and were included in
the analysis.

All significant levels were established at p < .05. All analyses were
conducted using SPSS V.26 and ArcGISpro v. 2.4.
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3. Results

A total sample of 800 children (i.e., Mean age = 10.60 Standard
Deviation=0.92; 52.0% girls), and the majority of their parents (i.e., n =
795 mothers, n = 658 fathers) were recruited. From the total sample of
children (n = 800), the percentage of usual active commuters to school
was 67.9% (i.e., n = 543). We found significant differences (p < .05) in
the percentage of active commuters in public (i.e., 79.2%) versus private
schools (i.e., 53.25%). No significant differences in usual active com-
muters were found in the total sample, according to age (p = .661) or
gender (p = .393).

The ROC curve analysis showed a threshold distance of 725 m (area
under the curve: 0.834; p < .000), below which 59.3% (i.e., n = 474) of
the total sample lived. Of the children who lived above the threshold
distance, 41.7% (i.e., n = 136) were classified as usual active com-
muters, whilst 85.9% (i.e., n = 407) of the children, who lived below the
threshold distance, were classified as usual active commuters.

Fig. 2 shows the distribution of usual active commuters according to
schools. In most cases, we found significant differences (p < .05) be-
tween all public and private schools, except in the percentage of usual
active commuters between Public Schools F/D and all private schools (p
>.05).

Mothers of Public School F significantly reported (p < .05) higher
socioeconomic status (i.e., M = 10.80, DT = 1.29) than mothers of
Public School C (i.e., M = 9.39, SD = 1.56). Children who belonged to
Public School D showed a significantly (p < .05) higher distance (i.e., M
= 751, SD = 493) from home to school than children who belonged to
Public School G (i.e., M = 384, SD = 344).

As shown in Table 1 there were statistically significant differences
between public and private school for students who lived above the
threshold distance in frequency of ACS (p = .010), and mother’s atti-
tudes (p = .034). Furthermore, there are statistically significant differ-
ences in the CO2 emissions between public and private school students
in total sample (p = .000).

Table 2 shows the results of the two linear regression models (i.e.,
one for each type of school). For public schools, the final model showed
statistically significant influence from distance and socioeconomic sta-
tus (negative influence), and from mother’s attitudes (positive influ-
ence) on weekly frequency of ACS. For private schools, the final model
showed statistically significant influence from distance (negative influ-
ence), from mother’s attitudes (positive influence) and gender (i.e.,
higher odds of ACS in girls) on weekly frequency of ACS.

The fathers’ attitudes became statistically non-significant in both
public and private school samples. For the public school model, the
Nagelkerke R? increased from 0.37 in model 1, to 0.41 in model 2, and to
0.42 in model 3, including mother’s attitudes and socioeconomic status,
respectively. Meanwhile, for the private school model, the Nagelkerke
R? increased from 0.49 in model 1 to 0.54 in model 2, and to 0.55 in
model 3 after including the mothers’ attitude variable and gender var-
iable (i.e., girl).

4. Discussion

This study was designed to produce novel insights into the implica-
tion of school choice in primary education for ACS, CO2 emission as a
consequence of car use, and some closely-related variables with ACS, in
a small city in the north of Spain. Our objective was mainly to study the
implications of school choice (i.e., private or public) for ACS. More
specifically, we have analyzed, a) if there were differences on ACS,
parental attitudes to actively commute, SES and CO2 emissions by type
of school and the threshold distance to active commute and b) if dis-
tance, parents’ attitudes, and family socioeconomic status, influence the
frequency of ACS by type of school (i.e., public and private primary
education schools). Overall, findings showed differences in frequency of
ACS, mothers’ attitudes, and SES, between students from public and
private schools, who lived below the threshold distance of 725 m.
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Table 1
Differences in study variables for total sample, and students who lived above and
below the threshold distance by type of school.

Variables Type of N Mean SD F P
school
Weekly frequency of Total 800 7.57 3.57
active trips
Below the threshold Public 344  9.24 1.86 1.68 0.094
Private 130 8.84 2.44
Above the threshold Public 108 6.14 4.32 6.67 0.010
Private 218 4.90 3.91
Total sample Public 452  8.50 2.97 75.68 0.000
Private 348 6.38 3.92
Distance from school Total 800 752 534
(m)
Below the threshold Public 344 387 167 3.82 0.051
Private 130 422 184
Above the threshold Public 108 1183 489 5.91 0.016
Private 218 1312 430
Total sample Public 452 577 439 129.21 0.000
Private 348 979 560
Socioeconomic status ~ Total 800 10.19 1.62
Below the threshold Public 344 10.08 1.54 2.68 0.102
Private 130 10.35 1.58
Above the threshold Public 108 9.58 1.60 24.63 0.000
Private 218 1055 1.67
Total sample Public 452 9.96 452 19.72 0.000
Private 348 10.47 348
Mothers’ attitudes Total 795  4.04 0.67
Below the threshold Public 341 417 0.58 0.893  0.345
Private 129 4.23 0.58
Above the threshold Public 107 3.94 0.75 4.526  0.034
Private 218 3.76 0.69
Total sample Public 448 412 0.64 14.81 0.000
Private 347  3.93 0.69
Fathers’ attitudes Total 658  3.97 0.73
Below the threshold Public 284 4.14 0.64 0.348  0.556
Private 106 4.19 0.63
Above the threshold Public 83 3.70 0.88 0.020  0.887
Private 185 3.69 0.72
Total sample Public 367 4.04 0.72 9.241  0.002
Private 291  3.87 0.73
CO2 emission (kg/ Total 800 0.872 227
km)
Below the threshold Public 344 0.119 0.359 3.62 0.058
Private 130 0.275 1.40
Above the threshold Public 108 1.97 4.78 0.08 0.778
Private 218 1.87 1.91
Total sample Public 452  0.562  2.48 19.71 0.000
Private 348 1.27 1.90

Note. SES range 0 (low)-13 (high) score. Mothers’ and fathers’ attitude range 1
(bad attitudes towards ACS of their children) —5 (great attitudes towards ACS of
their children) score.

Among students living below the threshold distance, those from public
schools, had higher rates of frequency of ACS, and higher values of
mothers’ attitudes towards ACS, than those from private schools. In
contrast, students who lived below the threshold distance and attended
private schools, were associated with having higher family SES than
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students attending public schools. Further, effects of school choice on
weekly frequency of ACS behavior appear to be mostly explained by
their connection with travel distance, SES and mothers’ attitudes to-
wards ACS, in the case of students attending public schools. Meanwhile,
for students attending private schools, the final model only showed a
significant influence of distance, mothers’ attitudes, and gender (i.e., be
a girl) on weekly frequency of ACS.

Similarly to previous studies (Merom, et al., 2006), our results sug-
gest that students who attend public schools, are more likely to actively
commute to school than those who attend private schools. Investigation
of the relationship between school type and ACS has focused on the
analysis that school choice (private vs. public) allows parents and stu-
dents to attend schools farther from their home than neighborhood
schools, resulting in longer travel distances and greater demand for car
travel (Yang, et al., 2012; Steiner et al, 2006). Specifically, the differ-
ences are more evident in the case of private schools in some countries,
with almost four times the average home-school distance in comparison
to public schools (Torres, et al., 2010). In the city of Huesca, private
schools are not distributed around the city in a homogenous way, in fact,
they are placed together in the same peripheric area. The distance that
children are currently willing to walk to school (i.e., threshold distance)
differs between contexts (D’Haese et al., 2011; Merom, et al., 2006;
Rodriguez-Lopez, et al., 2017). For example, 875 m has been evidenced
as a walkable distance to commute to school in Spanish children
(Rodriguez-Lopez, et al., 2017) and specifically, 725 m in our city
research context. According to Rodriguez-Rodriguez, et al. (2019), the
use of private transportation (i.e., own car) to and from school, seems to
be higher in big urban areas than in small cities like Huesca, because the
conditions for ACS in small cities are more favorable (e.g., shorter dis-
tance from home to school), increasing the possibilities of using active
transport modes (lkeda et al., 2019; Mota et al., 2007). This may suggest
that effects of school choice on ACS, could be not completely explained
by travel distance, typically associated with private school (Wilson et al,
2010). In this sense, private schools could solve distance problem,
implementing promotion ACS programs that incorporate strategies ori-
ented towards different variables (i.e., personal and environmental).
Promoting cycling use through these programs could help dismissing
distance problem, due to cycling’ threshold distance could be higher
than walk threshold distance, as it happens with Spanish university
students (Chillon et al., 2016). In this sense, Yang et al. (2012), indicated
that school type affects ACS via environmental factors as home-school
distance, but also, could affect parents’ attitudes to use ACS. The
transport mode adopted by students for their daily commuting to school,
has implications for CO2 emissions (Singleton, 2014). Therefore, rates of
ACS and as a consequence, traffic volumes during school commuting
times, could be influenced by school choice (Keall et al., 2020). Our
study shows that pupils attending private schools travel, on average,
further to school, with lower rates of active transport and, consequently,
higher average CO2 in kg/km travelled. As Bearman and Singleton
(2014) proposed, our results showed that CO2 emissions seem to be
higher in the area around private schools than public schools, regardless
of the threshold distance. These data support some previous studies in

Table 2
Regression models on weekly frequency of ACS for each type of school.
MODEL 1 MODEL 2 MODEL 3
B s p B I p B B p
Public Constant 10.76 <0.001 6.71 <0.001 8.53 <0.001
Distance -0.004 -0.607 <0.001 -0.004 -0.565 <0.001 -0.004 -0.566 <0.001
Mothers’ attitudes 0.941 0.197 <0.001 0.993 0.208 <0.001
SES -0.203 -0.105 0.010
Private Constant 11.20 <0.001 4.69 <0.001 4.49 <0.001
Distance -0.005 -0.701 <0.001 -0.004 -0.586 <0.001 -0.004 -0.583 <0.001
Mothers’ attitudes 1.45 -0.254 <0.001 1.41 0.246 <0.001
Gender 0.635 0.081 0.04

Note. Males are the reference group. B: non-standardized coefficient. : standardized coefficient.
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this field (Van Ristell et al. 2013), that defend more sustainable
‘neighborhood schools’, where pupils are assigned to the nearest school,
thus minimizing travel distance and increasing the prevalence for active
transport.

The predictors of ACS are complex and conditioned not only by
environmental factors, but also by school-level factors, as well as indi-
vidual or household characteristics (Easton and Ferrari, 2015). Our
findings support the hypothesis that the effects of school choice on ACS
are further explained by family factors like SES (i.e., in this study, only in
the case of public schools), demographical factors like gender (i.e., in
this study, only in the case of private school), attitudinal variables (i.e.,
mothers’ attitudes), and not only by environmental variables, such as
distance (Mah et al., 2017).

The type of school could reflect specific characteristics of the families
(e.g., parents’ professional or educational level). Our data showed that
attending private schools was associated with having higher family SES.
However, our study also showed that higher SES predicted lower fre-
quency of ACS in public school students. This variable seems to be
inversely related to ACS in Spanish youth (Chillon et al., 2009). Similar
findings have also been reported in European children (Cooper et al.,
2005, 2003). For example, Mehdizadeh et al. (2018) reported that
children from households with a higher income, are more likely to travel
to school by car. It seems that the influence mechanisms of SES on ACS
need to be further investigated, considering the potential mediator ef-
fects of inter- and intra-personal factors (e.g., socio-demographic char-
acteristics, social support), and environmental factors (e.g., distance,
traffic safety, etc.) (Cerin et al., 2009).

Gender plays a role in commuting behavior and varies across
geographic contexts. Studies carried out in Spain have shown incon-
clusive results. While some studies reported that gender is not associated
with the frequency of active trips to school (Villa-Gonzalez et al., 2012;
Zaragoza et al., 2020), others (Chillon et al., 2009), showed that ACS
levels were higher among the Spanish females compared with their male
peers. Similar to previous studies, our results suggest that girls are more
active commuters than boys but only, in the case of private schools.
Similar findings have also been reported in European (Cooper et al.,
2003, 2005) and in American children (Sirard et al., 2005). However,
the opposite pattern has been shown in Australian children (Timperio
et al., 2006) where a greater proportion of boys commuted actively to
school compared with girls. Commuting to/from school is a daily ac-
tivity highly influenced by environmental and cultural factors, that are
specific for each country and geographical area (Faulkner et al., 2009).
Some study has proposed security as a possible cause of gender differ-
ences in ACS (Chillon et al., 2013). Further research should be con-
ducted to explore in depth this issue.

According to McMillan (2007), attitudes influence the travel mode
choice more than the attributes of the built environment. Parental atti-
tudes have been identified as a key factor that influences active trans-
port, especially in terms of travel to school (Kerr, et al., 2006; Pont et al.,
2011). Further, school type appears to be related to parents’ consider-
ation about the choice of an active school travel mode. We found that, in
contrast to parents who sent their children to public schools, parents of
private school students tended to give less consideration (i.e., attitudes)
towards ACS. According to literature, several factors can influence
parental attitudes towards children’s ACS (e.g., children’s age and
gender, school type, household attributes, built environment attributes)
(Merom et al., 2006; Sirard and Slater, 2008). Our results suggest that
school choice (i.e., public or private schools) could be related to parents’
attitude toward ACS, specifically to mothers’ attitude, but it is necessary
further investigation to clarify it.

Moreover, the effects of school choice policy on weekly frequency of
ACS behavior appear to be mostly explained by its connection with
mothers’ attitudes towards ACS, both in students who attend public and
private schools. This could suggest that, in the context of school choice,
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the mothers’ positive attitude toward ACS has a major impact on ACS
behavior. Accordingly, there is growing evidence indicating that the
mother’s traits have a higher influence than father’s on several behav-
iors (Schoeppe et al.,2017). One possible explanation is that mothers
spend more time at home with their offspring (Aranceta, et al., 2003),
and therefore, their role in the family structure is still as the primary
caregiver (Schoeppe et al., 2017), which could have a greater influence
on their children’s attitudes and behaviors. Some studies reveal that
escorting is shared unequally between mothers and fathers, even when
both parents are earners, women do more of the chauffeuring, because
they are considered to be the primary caregivers for the children
(Schwanen, 2007). Also, in Spain and more specifically in the city of
Huesca, women in dual-earner households tend to have jobs with shorter
and more flexible working hours, jobs that are closer to home and that
allow them to do most of the caregiving and escorting for the children
(Schuh et al., 2019).

The findings of this study should be interpreted in light of the
following limitations. Our study context may not fully represent other
contexts, and the generalization of our research results may be limited.
The unique setting of Huesca may limit generalizability of findings to
other Spanish cities and other countries with different characteristics
and school enrollment policies. Another limitation includes the use of
self-reported measures of ACS, which are frequently under/over-
estimated (McCormack et al., 2008). Despite this limitation, we have
used the children’s ACS questionnaire that has proven acceptable val-
idity (Herrador-Colmenero et al., 2014). Despite these limitations, this
study has an important strength, such as including a large representative
sample of students aged 9 to 11 years old, and their parents (i.e., mother
and father, separately) from almost all primary education schools from
one city in Spain (91.6% participation rate between the schools).

5. Conclusions

The effects of school choice on weekly frequency of ACS behavior
appear to be partially explained by environmental conditions (i.e., dis-
tance), mothers’ attitudes and SES (only in public schools). In addition,
school choice may have substantial implications for ACS (e.g., such as
adverse health impacts on children due to a reduction in physical ac-
tivities, increased reliance on motorized transport, and greenhouse gas
emissions. Promoting ACS should require a coordination of efforts
among institutions (e.g., schools, university, police, healthcare...) and
extensive collaboration among educational policy-makers and urban
designers, to increase rates of ACS.
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Appendix 1. . Questionnaire on parents’ attitudes
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1-Strongly disagree 2-Somewhat disagree 3-I am not clear 4-Somewhat agree 5-Strongly agree

Indicate whether or not you agree with these phrases.

- *It is very convenient to take my child to school by car.

- I am usually willing to walk with my child to school

- It is interesting for my child to walk to school alone or with friends
-*It is dangerous for my child to walk to school alone or with friends

-*I think it is useless (it is useless) for my child to walk to school alone or with friends

-*It is irresponsible for parents to allow their children to walk to school alone, without being accompanied by adults
-*I think the most responsible thing is for parents to take their children to school by car

-*I think that the most responsible thing is for parents or an adult to walk with their children to school

- I think it is important for my son to develop skills to walk to school alone
- I am sure that my son has the ability to walk to school alone, without an adult

e e I R R e
NNMNNNNDNDNDNDNDN
W W wwwwwwww
A DDA DDA DDDADN
g g g aa

Note: * Items with reverse coded.
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Abstract: Active commuting to school has health implications for young people. Previous research
has shown the need to consistently define the concept of “active commuter”, given that assessment as
well as comparison between studies may be hindered by current discrepancies in frequency criteria.
Using a sample of 158 Spanish students (12th—13th grade, 60.8% girls), the current study aimed to
compare several cut-off criteria to rigorously identify the frequency of weekly active trips to school in
order to categorize adolescents as active or passive commuters, and to analyze whether the threshold
living distance to school is associated with the different trip cut-off criteria. Percentages of active
commuters ranged from 75% to 88.6%, varying significantly depending on the cut-off criteria (5-10
active trips/week) used. The results also support the need to be stricter in the selection of a cut-off
criterion when the distance to the school becomes shorter. Our findings highlight the importance of
following a standard criterion to classify individuals as active or passive commuters, considering the
characteristics of the context in which each study is conducted.

Keywords: active commuting; adolescents; cut-off criteria; distance

1. Introduction

Physical inactivity is the fourth leading risk factor of mortality worldwide [1]. The benefits of
physical activity (PA) in adolescents are significant and widely accepted [2,3]. However, a vast body
of international [4] and Spanish studies [5] showed that most adolescents do not meet international
PA recommendations (i.e., 60 min of daily moderate-to-vigorous PA). Therefore, promoting PA in
adolescents seems of paramount importance, not only to enhance current health benefits, but also to
transfer them into adulthood [6,7].

Active commuting can be a promising strategy to promote PA among adolescents [8], providing
an alternative to more traditional PA domains such as sport and exercise [9]. A large body of research
has indicated that active commuting plays an important role in increasing the overall PA level in
children and youth [10]. Promoting PA through walking and cycling is a priority of the World Health
Organization, as reflected in the Global Action Plan on Physical Activity 2018-2030 [11].

Active commuting (i.e., walking or cycling) is an accessible and inexpensive kind of PA which
can be easily integrated into adolescents” daily routines. Although independent mobility increases
in adolescence [12], the prevalence of active commuting to school (ACS) has markedly decreased in
recent decades in many developed countries [13-15], and in the last decade in Spain [16]. However,
comparisons are often complicated due to measurement differences. The literature has also shown
some inconsistencies in the categorization of active and passive commuters. The heterogeneity of
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research questions and methods makes it difficult to compare the results and percentages of ACS
between studies.

The most commonly asked question refers to a period called ‘usually’, more specifically, 'How do
you usually go to school?” [17-19]. Most studies have reported the mode of travel (i.e., by car, on foot,
by bicycle) in both trip directions (routes to and from school), without reporting the frequency. This
dichotomous variable frequently occurs in the scientific literature, although no absolute consensus has
yet been reached on dichotomizing active versus passive [20]. The number of active or passive journeys
per week (i.e., 0 to 10 trips) seems important, not only to categorize adolescents in terms of active or
passive commuting, but also to know how active or passive they are [21]. However, the continuous
variable may be categorized as a dichotomous variable, although there is still no agreement on the
cut-off criteria for dichotomizing active versus passive commuters.

Taking into account the number of active trips to define and differentiate active from passive
commuters, there is a wide range of cut-off criteria across literature [17]. For example, while Bere and
Bjorkelund [22] classified adolescents as active commuters when they actively commuted more than
50% of the times, Carver, Timperio and Crawford [23] considered adolescents who reported more
than seven out of 10 trips (i.e., 70%) as active commuters. Ruiz-Ariza and colleagues [24] recently
classified adolescents as inactive when they made less than five out of 10 active journeys per week, or
at least five weekly active trips lasting for more than 15 min. However, other studies have suggested a
four-out-of-five (i.e., 80%) active trip criterion to categorize adolescents as active commuters [25,26]. A
recent study [27] has identified individuals who used active transport means (i.e., walking, cycling,
scooters, or skateboards) on three or more school days per week (i.e., 60%) as active commuters. These
findings are similar to those reported by Ross and colleague [28] and Veitch and colleague [29]. Finally,
considering the potentially different number of trips to school that a student may make (e.g., different
schedules), Mah and colleagues [30] classified students who actively commuted more than 90% of the
time as active commuters.

This variability in criteria makes it complicated to make comparisons between studies. For instance,
the 0% of passive commuters found by Bere and Bjerkelund [22] using a 50% active trip cut-off criterion
cannot be fully compared to the 29.7% of passive commuters found by Te-Velde and colleagues [26]
using an 80% active trip cut-off criterion. Therefore, it seems important to shed more light on the
most accurate cut-off to correctly evaluate the prevalence of active and passive commuting modes
among adolescents [19,31]. This may help not only to identify changes in the proportion of ACS,
but also to clarify some current issues, such as the effectiveness of interventions focused on active
commuting, considering potentially relevant factors (e.g., the distance from home to school) [20].
In this vein, previous studies have identified a threshold distance below which adolescents are more
likely to commute actively to school. The threshold distance to ACS depends on sociodemographic
and contextual variables [32].

To the best of our knowledge, no studies to date have focused on identifying active trip cut-off
criteria to categorize individuals as active or passive commuters based on an exact number of weekly
active trips. To bridge this gap, the first objective of this study was to explore whether the percentage
of active commuters identified in a sample of adolescents would be significantly different depending
on the cut-off criteria used. The second objective was to analyze whether the threshold distance may
be a relevant variable to be considered when selecting cut-off criteria to categorize the sample into
active and passive commuters.

It should be pointed out that this study was based on the most common international range of
active trips per week for high school students, from zero to ten possible active trips (i.e., five weekdays
and two trips [there and back] per week).
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2. Materials and Methods

2.1. Participants and Procedure

An initial sample of 158 healthy students with no disability (12th—13th grade and 60.8% girls)
from a high school in the city of Huesca (Spain) took part in this study. Huesca is a mid-sized city
located in the north-east of Spain. It has 52,399 inhabitants and an urban area of 6.75 km? (4.21 km? not
counting the industrial area), with a population density of 7762.8 inhabitants/km?2. Written informed
consent was required from both parents and adolescents, and their participation was entirely voluntary
and confidential. A paper-and-pencil survey was administered by the research team to students in
their classrooms, which lasted for approximately 30 min, without the presence of teachers. The survey
was administered in a normal week of April 2017. After applying the two inclusion criteria (i.e., living
at a distance of less than 4500 m from the school [considering the specific urban area], and completing
all the items on the questionnaire), 140 of the eligible 158 students (M = 17.15 + 0.63 years old; 60.7%
girls) were included in the final study (i.e., 88.6% valid rate). Approval from the Ethics Committee for
Clinical Research of Aragon (CEICA) was obtained (Ethic code: C1P117/0018). All procedures were
performed in accordance with the relevant guidelines and regulations of the Ethics committee.

2.2. Assessment of Sociodemographic Characteristics

Participants self-reported their age, gender and home address.

2.3. Assessment of Mode and Frequency of Commuting to/from School

Participants completed a self-report questionnaire on their usual as well as on their latest weekly
commuting patterns to and from school (Monday to Friday), respectively. Similarly to previous
studies [33], the usual commuting mode to/from school was assessed by asking the following questions:
‘How do you usually commute from home to school?” and ‘How do you usually commute from
school to home?’. The answer options were walking, cycling, by car, motorcycle, or bus. Walking and
cycling were categorized as usual active transport modes, whereas travelling by car, motorcycle or
bus were categorized as usual passive transport modes. Accordingly, participants were considered
to be categorized as (1) usual active commuters (i.e., having a usual active transport mode to and
from school, or (2) usual passive commuters (i.e., less than two usual active transport modes). These
questions had been validated in the Spanish population [34] and were the result of a systematic review
of 158 studies from the scientific literature on the assessment of the usual mode of commuting, using
questionnaires [17].

With respect to the weekly commuting patterns, the frequency of ACS was expressed as the
number of active trips per week to and from school (range: 0-10). Adolescents self-reported all their
weekly trips to and from school using a single item from a validated school travel questionnaire for
each travel day*:“How do you commute to school on “Mondays’?” and “How do you commute from
school on “‘Mondays’?”, repeating this question for every weekday. Each question for every day of
the week about commuting to/from school was categorized as ‘active commuting’ (i.e., walking or
cycling) or ‘passive commuting’ (i.e., by car, motorbike or bus). All weekly active trips (i.e., ‘active
commuting’) were summed into a single variable ranging from 0 to 10. Based on this variable, subjects
were classified as “active commuters’ according to six increasing weekly cut-off criteria: >five active
trips, >six active trips, >seven active trips, >eight active trips, >nine active trips, and 10 active trips.

2.4. Assessment of Distance from Home to School

The objective measure of the distance to school was estimated using Google Maps, selecting the
shortest route on foot option between the home address and the school’s main entrance. Adolescents’
home addresses and their respective school addresses were entered into Google Maps using the ‘get
directions” function and the walking distance between the two points was recorded in meters. Using
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Google Maps as a GPS mapping resource has been recommended in research studies [35-37] as a
method to measure walking and cycling routes to school.

2.5. Assessment of Perceived Barriers to ACS

Adolescents completed the BATACE scale (Spanish acronym for Barreras en el Transporte Activo al
Centro Educativo and translated as Barriers to Active Commuting to School [38]). This scale includes 18
items and measures two factors: environmental and safety barriers (e.g., ‘It is too far’), and planning
and psychosocial barriers (e.g., ‘It is easier to go by car’). The scale was completed for walking and
cycling barriers, separately. All items were assessed using a four-point Likert scale ranging from (1)
strongly disagree to (4) strongly agree. This scale has shown adequate reliability and validity in past
research studies with Spanish populations [37].

2.6. Statistical Analysis

All statistical analyses were conducted using the Statistical Package for Social Sciences (SPSS,
version 21.0, IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY:
IBM Corp.) and the level of significance was set at p < 0.05. Percentages of active commuters were
calculated both for usual commuting mode and for the weekly frequency of commuting to school for
every cut-off criterion. Cochran’s Q analyses were conducted to analyze differences in percentages of
active commuters between different weekly cut-off criteria.

Participants” perceived barriers to ACS were analyzed for each weekly cut-off criterion through
a binary logistic regression analysis. First, univariate regression analyses were run to examine
the independent association between the commuting modes according to the six different weekly
cut-off criteria (as dependent variables) and perceived barriers for walking and cycling to school
(as independent variables). Then, considering only significant univariate barriers (i.e., those that
significantly predicted dependent variables), a series of multivariate binary logistic regression analyses
were conducted.

Finally, the threshold distance for ACS was calculated using the receiver operating characteristic
(ROC) curve analysis based on the usual commuting mode (i.e., usual active or passive commuter),
and distance from home to school. The Younden Index was calculated [39] to identify the threshold
distance that best distinguishes active from passive commuters. The area under the curve values of
0.90 is considered excellent, 0.80 to 0.89 good, 0.70 to 0.79 fair, and less than 0.70 poor [40]. The sample
was split according to the threshold distance. Using the two resulting samples (i.e., who lived above
and below the threshold distance), a series of Cochran’s Q tests were conducted again to analyze
differences in percentages of active commuters between different weekly cut-off criteria.

3. Results

From the final sample of 140 adolescents (M = 17.15 + 0.63 years old; 60.7% girls), 80% of the
participants were ‘usual active commuters’. No differences were found by gender in either of the two
usual commuting modes [to school: x2(3, 140) = 4.04, p = 0.26; from school: x%(3,140) = 5.57, p =0.14;
usual active commuters: x%(1, 140) = 0.749, p =0.39].

As observed in Table 1 and based on the six different weekly cut-off criteria, percentages of active
commuters ranged from 75% to 88.6% of the participants, showing a decrease in the percentage of active
commuters as the number of active trips increased. Cochran’s Q analysis showed significant differences
between percentages of the different cut-off criteria [Q(5) = 63.468, p < 0.00]. Pair-comparison of
Cochran’s Q analysis revealed that no significant differences were found between the percentages from
the >six, >seven, and >eight active trip cut-off criteria. Similarly, no significant differences were found
between the percentages of active commuters from the >nine and ten active trip cut-off criteria either.
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Tabie 1. Cochran’s Q test vaiues for the percentage of active commuters depending on the number of
weekly active trips to and from school.

n =140 1 2 3 4 5 6 %
1. >five active trips - 13.00 **  14.00 **  15.00 **  18.00 **  19.00 ** 88.6
2. >six active trips - 1.00 2.00 5.00 * 6.00 * 79.3
3. >seven active trips - 1.00 4.00 % 5.00 * 78.6
4. >eight active trips - 3.00 4.00 % 779
5. >nine active trips - 1.00 75.7
6. =10 active trips - 75.0

Note: * p < 0.05, ** p < 0.01. % = percentage of active commuters.

Table 2 shows the association between significant univariate barriers to ACS and the commuting
mode for each weekly cut-off criterion. It should be noted that the planning and psychological walking
barrier, ‘It is easier to go by car’, was significantly and negatively associated with ACS for the seven
(B =—0.85; SE = 0.41, p < 0.05) and the eight (3 = —0.86; SE = 0.38, p < 0.05) active trip cut-off criteria.
The environmental and safety walking barrier, ‘It is too far’, was significantly and negatively associated
with ACS for the eight (3 = —0.72; SE = 0.36, p < 0.05), nine (f = —0.96; SE = 0.35, p < 0.05) and ten
(B =-0.1.03; SE = 0.35, p < 0.01) active trip cut-off criteria. The dependent variable eight active trip
weekly cut-off criterion had the greatest number of significant barriers.

The ROC curve analysis showed a threshold distance of 1350 m (area under the curve: 0.809;
p < 0.001). In total, 60.7% (i.e., n = 85) of the total sample lived below the threshold distance (see
Figure 1). The percentages of active commuters for each weekly cut-off criterion ranged from 90.6% to
97.6% for participants who lived below the threshold distance and from 50.9% to 74.5% for those who
lived above the threshold (see Table 3). With respect to the participants who lived below the threshold
distance, Cochran’s Q analysis showed significant differences between percentages of the different
cut-off criteria [Q(5) = 23.182, p < 0.00]. Pair-comparison of Cochran’s Q analysis revealed that no
significant differences were found between the six, seven, eight, nine, and ten active trip cut-off criteria.
With regard to adolescents who lived above the threshold, Cochran’s Q analysis reported significant
differences between percentages of different cut-off criteria [Q(5) = 41.282, p < 0.00]. A pair-comparison
of Cochran’s Q analysis revealed that no significant differences were found between the percentage of
active commuters between the eight, nine, and ten active trips cut-off criteria.

084
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Figure 1. Receiver operating characteristic (ROC) curve analysis for active versus passive commuters
by distance.
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Table 3. Cochran’s Q test values for the percentage of active commuters depending on the number of
weekly active trips to and from school for participants below and above the threshold distance.

Cut-off Criteria 1 2 3 4 5 6
1. >five active trips - 8.00 ** 9.00 ** 10.00 ** 12.00 ** 13.00 **
2. >six active trips 5.00 * - 1.00 2.00 4.00* 5.00 *
3. >seven active trips 5.00 * 0.00 - 1.00 3.00 4.00*
4. >eight active trips 5.00 * 0.00 0.00 - 2.00 3.00
5. >nine active trips 6.00 * 1.00 1.00 1.00 - 1.00
6. =10 active trips 6.00 * 1.00 1.00 1.00 0.00 -
% of active commuters above the threshold 74.5 60.0 58.2 56.4 52.7 50.9
% of active commuters below the threshold 97.6 91.8 91.8 91.8 90.6 90.6

Note: * p < 0.05, ** p < 0.01; Q-Cochran test values from students who lived below the threshold distance (1 = 85) are
displayed below the diagonal, and signification levels from students who lived above the threshold distance (1 = 55)
are displayed above the diagonal.

4. Discussion

The present study aimed to propose the most valid and reliable criteria to correctly classify
adolescents as active or passive commuters, in agreement with the frequency of active trips to school.

As previous research has shown [22,30,41], the current study provides different percentages of
active commuters depending on the various cut-off criteria used. Percentages ranged from 75% (i.e.,
the strictest cut-off criterion) to 88.6% (i.e., the least strict cut-off criterion). The present study reported
significant differences between the percentage of active commuters for the total sample when >five,
>eight and 10 active trip cut-off criteria were applied. Based on these results, it seems that the most
recommendable cut-off criteria for adolescents fluctuated between the >eight and >nine active trip
cut-off criteria.

Considering the >eight active trip cut-off criterion as a reference, the percentage of active
commuters in this research study (i.e., 77.9%) is more similar to other studies that used the same active
trip cut-off criterion (i.e., 76.2% of active commuters [26]), although in those studies, data were collected
from 11-12-year-old children. On the other hand, when the >eight active trip cut-off criterion is chosen,
the percentage of adolescents classified as active commuters is much higher (i.e., 18.7%) in the current
study, in contrast to previous research [30]. This controversy in the results may be explained by other
variables that influence ACS, such as age [42], socio-cultural context [43], climate [44], socio-economic
status [45], and city size [46].

A multivariate binary logistic regression analysis was conducted to corroborate which would
be the most accurate criterion, including perceived barriers to ACS. A positive association between
the number of perceived barriers and active commuting has been observed in previous studies [47].
Our results suggest that the >eight active trip cut-off criterion could be considered as the most
accurate, because it proved to be associated with a greater number of planning and environmental
barriers. In addition, these results are similar to those reported by Becker and collegues*’. These
authors found similar barriers in adolescents (e.g., ‘It is easier to go by car/bus’), which have been
highlighted in the present research when applying the >eight active trip cut-off criterion. Moreover,
an average of 7.7 active trips/week has recently been reported in a large sample of Spanish children
and adolescents [48], which reinforces the choice of the >eight active trip cut-off criterion as the most
suitable in this context. Nevertheless, the >nine active trip cut-off criterion should not be forgotten in
future methodological studies.

A vast body of studies has suggested that there is a clear association between distance from home
to school and the use of an active commuting mode, highlighting that participants living closer to
school are more likely to actively commute than those who live further away [32,49-51]. Consequently,
the most accurate cut-off criteria may hypothetically oscillate when the distance from home to school
variable is considered in the analysis. Regarding adolescents who lived below the threshold distance
(i.e., <1350 m from home to school), our results did not show any variation between the >six active trip
cut-off criterion and the 10 active trip cut-off criterion in terms of the percentage of subjects classified
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as active commuters (i.e., 91.8%-90.6% of active commuters). Therefore, a significant oscillation of the
percentage of active commuters was only found between the >five active trip cut-off criterion (i.e.,
97.6% active commuters) and all the other cut-off criteria. Considering these results, the present study
also provides evidence about the need for greater strictness in the selection of a cut-off criterion when
the distance to school becomes shorter. Assuming that distance might not constitute a major barrier
to ACS (i.e., living below the threshold distance), and given that ACS seems to be a stable behavior,
some stricter cut-off criteria could be adopted to correctly differentiate active commuters from passive
commuters in adolescence.

Turning our attention to adolescents who lived above the threshold distance (i.e., >1350 m from
home to school), different percentages of active commuters were displayed, depending on the cut-off
criterion chosen. This decision resulted in lower rates of active commuters as the criteria became
stricter. Cochran’s Q analysis findings suggest that the most accurate cut-off criterion should be either
the >seven or the >eight active trip cut-off criteria. Although the size of the city could be an influential
variable in these results, distance from home to school should be considered an important variable
(i.e., living above the threshold distance) when methodological recommendations are stated. Further
research should focus on the influence of distance on ACS behavior.

In sum, this study suggests that the >eight active trip cut-off criterion could be considered as
optimal for the current sample. It also indicates the need to consider other variables (e.g., distance)
to apply this criterion in different contexts. The results of the research on ACS may be influenced
by the correct choice of cut-off criteria. This has already occurred on previous occasions with the
methodological decisions adopted to measure PA (e.g., epoch length in accelerometers; for further
information [52]). Consequently, similar considerations should be taken into account when using
frequency of active trips to school to categorize people as active or passive commuters. This fact will
allow researchers to conduct rigorous, standardized and comparable ACS studies. This is promising,
but more research is needed, however, to confirm our findings.

This work has several limitations. Firstly, our findings may not be generalizable to other contexts.
This study was developed in a specific socio-cultural context using a convenience sample of a specific
age. Therefore, further research should address different cultural contexts. Secondly, another limitation
of this study is related to the self-report questionnaire used for data collection. Even though a children’s
self-report questionnaire seems to be the most common way of assessing ACS [17], this method should
be used with caution because it has been proven to agree poorly with objective estimates [31].

Despite these limitations, this study has notable strengths. To our knowledge, this is the first
research that raises the issue of cut-off criteria to classify active commuters in adolescence according to
the number of weekly active trips to school. Although it is only an approximation and more research is
required, the current study begins to draw conclusions about the need to establish common criteria to
compare international results. Nevertheless, the need to consider the characteristics of each context
and other potential moderator variables in the analysis is also stated. These issues should be addressed
in future research.

5. Conclusions

The literature has also shown some inconsistencies in the categorization of active and passive
commuters. The heterogeneity of research questions and methods makes it difficult to compare
prevalence between studies and to investigate the influence of ACS on health-related outcomes!”.
According to the objectives of this research, significant differences were found in the percentage of
active commuters, depending on the cut-off criteria used. In addition, the results show the relevance of
the threshold distance when selecting the most accurate cut-off criterion. Nonetheless, the intention of
our study was not to conclude with any final and decisive recommendations about the ideal cut-off
criteria to differentiate active from passive commuters. Our sole aim was to pose a cutting-edge
question on this methodological topic that should be addressed by the scientific community in coming

years. Although there is still no consensus regarding the optimal cut-off criteria for dichotomizing
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active versus passive commuters [17], we tried, to some extent, to provide some evidence to clarify this
issue in the adolescent population.

Prior to designing any intervention to promote ACS, this methodological issue should be
considered for any population, paying special attention, in particular, to the characteristics of the
intervention context. We also truly encourage researchers to compare our recommendations with other
proposals in order to find the best criteria.
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Keywords: Introduction: In recent years, there has been growing interest in studies integrating social cognitive
Active commuting to school travel and environmental variables as predictors of active transport to school (ATS). However, a theo-

Social cognitive
Perceived environment
Structural equation modelling

retical model of associations between children’s ATS and these variables has not been well
established. The aims of this study were (1) to develop and test a model which conceptualized
relationships between children’s ATS and psychological, social cognitive and perceived envi-
ronments; and (2) to assess direct effects among these variables.

Methods: Data were drawn from the ProATs, a cross-sectional study conducted with 1189 children
aged 9-12 years from 11 primary schools in Huesca, Spain between January and June 2018. A
child self-reported questionnaire was used to measure sociodemographic characteristics (age,
sex), school travel mode (ATS: walking, cycling; non-ATS: by car, by motorcycle, by bus), and
social cognitive and perceived environments. The social cognitive environment was measured
based on four constructs of the theory of planned behavior (intention, attitude, social norm,
perceived behavioural control), and three constructs of the basic psychological needs (autonomy,
competence, relatedness) in the self-determination theory. The perceived environment was
assessed through the security and accessibility of neighborhood environmental barriers to ATS. A
structural equation modelling technique was utilised to examine direct effects of social cognitive
and perceived environments on ATS.

Results: The model achieved acceptable fit, explaining 48% of the variance of children’s ATS.
Perceived behavioural control was the strongest predictor of intention, and influenced by au-
tonomy, competence and the perceived environment.

Conclusions: Social cognitive and perceived environments played important roles in predicting
children’s ATS. Future interventions might consider strategies to increase perceptions of auton-
omy, competence and behavioural control along with strategies aimed to foster more positive
perceptions of the built environment.
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1. Introduction

Health benefits of physical activity (PA) (e.g. favourable associations with cardiometabolic health, cardiorespiratory and muscular
tionable (]jepartmenf of Health and Human Sér“vices, 2018; Wa‘r‘burton‘and4Br.e4din,‘ 24(-)147). Deépite these beheﬁts, more than 60% of
children have not achieved physical activity (PA) recommendations globally (Aubert et al., 2018). According to Spain’s 2018 PA
Report Card for Children and Youth, the percentage of children aged 3-14 years who met the recommendation of at least 60 min of
daily moderate-to-vigorous PA was fairly low (34.2% for boys and 26.9% for girls) (Roman-Vinas et al., 2018).

Walking and cycling, the most common forms of active transport to school (ATS), can contribute to daily PA as part of a regular
routine as well as other physical, mental and social benefits (Ikeda et al., 2018a; Sun et al., 2015; Larouche et al., 2014). Most recently,
the World Health Organization has promoted walking and cycling as one of the priorities in their action plan (World Health Orga-
nization (WHO), 2018). Nevertheless, rates of these behaviors have declined or been low in many countries including Spain over the
last decade (Rothman et al., 2018; Chillon et al., 2013). Given that ATS is influenced by complex interactions of multiple factors at
individual, social and environmental levels (e.g., socio-ecological models) (Ikeda et al., 2019; Mandic et al., 2017), it is critical to
obtain insights about these influences to develop effective interventions for children.

Different theoretical models have been developed to understand correlates of ATS including socio-ecological models and social
cognitive theories (Lu et al., 2014; Sniehotta, 2009). The Theory of Planned Behavior (TPB), which is a widespread socio-psychological
model for the prediction of planned behavior, and is a well-supported theoretical framework applied to analyze attitudes and behavior
of children and youth, and has been widely used to explain the mechanism of ATS (e.g. Stark et al., 2018; Abrahamse et al., 2009). The
TPB posits that an individual’s intention is the most proximal predictor of a health-related behavior (e.g., ATS) and mediates the effect
of three belief-based perceptions on the behavior: attitudes, subjective norm, and perceived behavioral control (PBC) (Ajzen, 1991).
Intention, attitude and PBC were the most important factors influencing the decision-making of active transport in developing
countries (Ding et al., 2017). Subjective norm, despite its positive effect, has a weaker predictive effect on walking and cycling than the
other TPB constructs (Darker et al., 2010). It is arguable that the TPB is exclusively based on three predictors (i.e., attitude, subjective
norm, PBC), which may not sufficiently explain the variance of behaviour (Hagger, 2010; Sniehotta et al., 2014). Therefore, some
researchers have integrated other psychological variables (e.g., psychological needs) into TPB to develop a more comprehensive
theoretical model (Hagger and Chatzisarantis, 2016).

The integration of an ‘organismic’ perspective (i.e., self-determination theory (SDT) can explain why individuals form attitudes,
subjective norms, PBC and intentions over the behavior (Ajzen and Madden, 1986). The SDT postulates (Ryan and Deci, 2000) that the
satisfaction of basic psychological needs autonomy (the need to feel ownership of one’s behavior), competence (the need to produce
desired outcomes and to experience mastery), and relatedness (the need to feel connected to others), directly leads to improving
psychological wellbeing, and indirectly increasing positive behavioral consequences such as interest, attitude or intention (Vallerand
and Losier, 1999). The SDT has been commonly used for PA interventions, but there is little research examining basic psychological

Perceived
environmental
barriers

Age*

Attitude

Autonomy

Intention ATS

Competence

Relatedness

Perceived
neighbourhood
environment

Fig. 1. A hypothesized model of associations between children’s ATS psychological, social cognitive and perceived environmental factors. A circle
means a latent variable and a square indicates an item. ATS = active transport to school, PBC = perceived behavioural control.
*All latent variables and items were regressed on age.
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needs (BPNs), autonomy, competence, and relatedness in relation to ATS. Given that previous research proposed relationships between
SDT and TPB constructs (Hagger and Chatzisarantis, 2009), it may be warranted to develop a model to understand the mechanism of
ATS by integrating TPB and BPNs constructs (Silva et al., 2014; Kinnafick et al., 2014). In addition to psychological and cognitive
factors, it is important to consider environmental factors which can explain the context-specific influences of ATS (Sallis et al., 2006).
The choice of active transport modes may result from direct or indirect influences of environmental factors and may be mediated by
individual cognitive factors (Arvidsson et al., 2012).

Some studies have developed a theoretical model combining TPB and environmental (perceived or objective) variables to explain
ATS (Scholmerich and Kawachi, 2016; Wendel-Vos et al., 2007); other studies found that social cognitive and environmental variables
were associated with ATS (Molina-Garcia et al., 2019; de Geus et al., 2019). Findings demonstrated the importance of both ‘perceived’
and ‘objective’ measurement of the environmental variables (Ding et al., 2011), where different associations were found between the
objective and perceived measures of the same environmental attribute (Van Acker et al., 2013).

While some studies have found a negative influence of age (Aarts et al., 2013; Wilson et al., 2010), others studies found that the
propensity for choosing active modes of transport increases with age (Ikeda et al., 2019; Su et al., 2013). The effect of age could be
restricted to a certain age range, being only significant for children between 5 and 14 years (Hatamzadeh et al., 2017). Notwith-
standing the evidence, it seems necessary to consider age as an influence factor to understand ATS.

To our knowledge, no studies have developed and tested a model which comprehensively integrated psychological and social
cognitive constructs (i.e., TPB, BPNs) and perceived environmental factors to explain children’s ATS. As with a recent study by Ikeda
et al. (2019), this study proposed a new model to explore the aforementioned relationships between children’s ATS, psychological and
social cognitive constructs (i.e., TPB, BPNs) and perceived environmental factors using structural equation modelling (see Fig. 1). The
aims of this study were (1) to develop and test a model which conceptualized relationships between children’s ATS psychological
needs, social cognitive and perceived environments factors; and (2) to assess effects of psychological, social cognitive (i.e., TPB, BPNs)
and perceived environments (i.e., neigbourhood environment and environmental barriers) on children’s ATS using structural equation
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modelling. We hypothesized that (1) children’s attitudes, social norms and PBC would be directly associated with their intentions, and
subsequently ATS; (2) children’s BPNs would have a direct effect on their attitudes, social norms and PBC; (3) children’s perceived
environments would influence their attitudes, social norms, PBCs and BPNs; and (4) children’s attitude, social norms, PBC, BPNs and
perceived environments would contribute to explaining the variance of their intentions and ATS.

2. Material and methods
2.1. Study design, setting and participants

Promote Active Transport to School (Proats) is a cross-sectional study conducted in Huesca, Spain, aimed to increase the prevalence
of using active modes of transport to school among children.

The study was conducted in Huesca, a mid-sized city placed in the north-east of Spain. This city has a total population of 52,399
inhabitants and an urban area of 6.75 km? (4,21 km? without industrial area), with a population density of 7763 inhabitants/km?
(National Institute of Statistic, 2018).

Children aged 9-12 years (grades 4-6) from 12 primary schools (Fig. 2) in Huesca were invited to participate in the study. Only one
school declined their participation. 1560 children were asked to collaborate in the study. Parents were informed about the study, and
their written consent was provided for their children to participate in the study. Overall, 1263 parents signed consent (80.96%
participation rate). Data were collected between January and June 2018 using a Spanish-version paper-and-pencil self-questionnaire
to measure children’s mode of transport to school, TPB and BPNs constructs, and environmental perceptions. After excluding
incomplete or invalid children’s questionnaires and all children who live outside of the city (i.e., households located >4.5 km from
child’s school) a sample of 1189 children mean age of 10.53 (SD = 0.90) years, (51.1% girls) was included in analyses. Ethical approval
to conduct the study was granted by the Ethics Committee on Clinical Research of Aragon region (Spain).

2.2. Measures

A self-reported questionnaire was used to measure the following six sections: 1) sociodemographic characteristics, 2) school travel
mode, 3) TPB (i.e., attitudes, social norm, PBC, intention to ATS), 4) BPNs (i.e., autonomy, competence, relatedness), 5) perceived
neighborhood environments, and 6) perceived environmental barriers.

2.2.1. Sociodemographic characteristics and school travel mode

Children reported their age and sex. The P.A.C.O (Pedalea y Anda al Colegio) questionnaire (http://profith.ugr.es/paco) (Chillon
et al., 2017), was used for measuring the modes of commuting to and from school. The usual mode of commuting to and from school
was analyzed using the following question: “How do you usually go to and from school?”. Participants were asked to select one of the six
response options: walking, cycling, by car, by motorcycle, or by bus. The responses were categorized as ATS (i.e. walking or cycling) or
non-ATS (i.e. by car, by motorcycle or by bus) (Chillon et al., 2017).

2.2.2. Theory of planned behavior

A questionnaire to measure the TPB constructs (i.e., attitude, subject norm, PBC and intention) was developed based on the
guidelines provided by Fishbein and Ajzen (2011) and previous studies on ATS in children (Murtagh et al., 2012).

Attitude was measured by three items consisting of one affective component item (i.e. “For me to walk or cycle to school regularly
could be unpleasant/pleasant.”), and two instrumental component items (i.e. “For me to walk or cycle to school regularly could be bad
or good.”; “For me to walk or cycle to school regularly could be/useful or useless.”) (Elliott and Thomson, 2010). Subjective norm was
evaluated using three items (i.e. “My father or mother/my friends/my teachers tell me that I should go on foot or by bike to the
school.”). PBC was measured using three items (e.g., “I could go to the school on foot or by bike everyday if I want.”). Attitude (a =
0.97), subjective norm (a = 0.90) and PBC (a = 0.92) showed good internal consistency reliability. Intention was measured using one
item (i.e., “I want to walk or bike to school every day.”). Participants reported their level of agreement using a five-point Likert scale (1
= strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree).

2.2.3. Self-determination theory: basic psychological needs

Nine items of the BPNs in exercise scale were utilised to measure autonomy (three items: e.g., “I can choose how I can go to
school.”), competence (three items: e.g., “I am able enough to go on foot to school without problems.”) and relatedness (three items: e.g.,
“I feel very comfortable with those who go to school with me”) (Moreno et al., 2008; Vlachopoulos and Michailidou, 2006). Partic-
ipants reported their level of agreement using a five-point Likert scale. Internal consistency reliability was acceptable in all constructs
(autonomy: o = 0.67, competence: a = 0.82 and relatedness: o = 0.84).

2.2.4. Perceived neighborhood environment

A Spanish short-version of the adapted ALPHA environmental questionnaire was used to measure perceived neighborhood envi-
ronment (Spittaels et al., 2010; Garcia-Cervantes et al., 2014). A neighborhood was defined as ‘the area around a participant’s home
that he/she could walk in 10-15 min, approximately 1.5 km’ (Garcia-Cervantes et al., 2014; Spittaels et al., 2010). Participants were
asked about their perception of security (i.e., “Walking is dangerous due to the level of crime.”) and accessibility (i.e., “At home I have
small sport equipment such as balls, rackets, etc.”) in their neighborhood using a four-point Likert scale (1 = strongly disagree, 2 =
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disagree, 3 = agree, 4 = strongly agree) (a = 0.90).

2.2.5. Perceived environmental barriers

Three items of the BATACE (Barriers to Active Transport to Educational Centres) scale were used to measure the perception of
environmental barriers to ATS (e.g., “For me it is difficult to walk to school because other children do not go on foot”) (Molina-Garcia
et al., 2016). A four-point Likert scale was used to measure the level of agreement (x = 0.99).

2.3. Statistical analysis

Descriptive statistics were performed for the frequency of ATS and relevant sociodemographic characteristics such as sex, and the
mean and standard deviation of age and social cognitive and psychological (i.e., TPB and BPNs constructs) and perceived environ-
mental (i.e. neighborhood environment, environmental barriers) variables.

A two-step modelling approach (i.e., measurement and structural models) was undertaken (Anderson and Gerbing, 1988). First, the
measurement model involved a confirmatory factor analysis to test the construct validity of latent variables (i.e., attitude, social norm,
PBC, autonomy, competence, relatedness, perceived neighborhood environments, perceived environmental barriers). Items were loaded only
on the corresponding latent variable. Error terms were not free to correlate, and the factor loading of one item was fixed at one to
define the scale. The reliability of latent variables was determined using a Cronbach’s alpha coefficient (with an acceptable level above
0.7).

Second, the hypothesized model (Fig. 1) was tested using structural equation modelling (i.e., structural model). ATS was regressed
on intention. Intention was regressed on TPB variables, which were at the same time regressed on BPNs; in turn BPNs were regressed on
perceived environment variables. Each endogenous variable was regressed on age as a control variable. Maximum likelihood
parameter estimates with standard errors and chi-square test statistics was used to derive parameters estimates. All structural paths
and variances of exogenous latent variables were automatically fixed at one. Five model fit indices were used in both measurement and
structural models to define ‘good” models (Bollen, 1989): Chi-square (x2), the Comparative Fit Index (CFI; >0.90), the Tucker Lewis
Index (TLL; >0.90), the Root Mean Square Error of Approximation (RMSEA; >0.08) and the Standardised Root-Mean-Square Residual
(SRMR; >0.05). All statistical analyses were conducted with MPlus version 6.1.

3. Results
The options kept in this study were walking (74%), cycling (0.9%). All the other answers had to do with inactive modes of travel

(car, motorcycle and public transports 25.1%). Descriptive statistics (means, standard deviations, standardised estimates and standard
error) of all items which compose latent variables were presented in Table 1. Just over two thirds (67.1%) of the total sample (10.61 +

Table 1
Descriptive statistics of latent variables and items.
Latent variable Item Mean  Standard Factor Standard
deviation loadings error
TPB: Attitude For me to walk or cycle to school regularly could be unpleasant/ 3.68 1.14 .57 .03
pleasant
For me to walk or cycle to school regularly could be good/bad 3.95 .96 .87 .03
For me to walk or cycle to school regularly could be useful/useless. ~ 4.33 1.01 .61 .03
TPB: Subjective norm I usually go on foot to the school with my parents 2.38 1.62 .32 .05
My parents usually go on to foot to their workplace 3.01 1.65 .76 11
TPB: Perceived behavioural I have time to go on foot to the school every day if I wanted 3.98 1.34 72 .03
control Ilive in a place that allows me to go on foot to the school every day if ~ 4.02 1.32 .76 .03
I wanted
BPN: Autonomy I go to school using my preferred mode 3.71 1.42 .69 .04
I can choose how I can go to school 3.30 1.41 74 .04
BPN: Competence I am able enough to go on foot to the school without problems 4.46 .97 .67 .04
I am skilled to go to school on foot 4.43 .94 .80 .03
I feel capable to go on foot to school 4.48 .95 .79 .03
BPN: Relatedness I feel at home with those who go to the school with me 4.15 .94 .48 .05
I feel that I can chat relax with those who go to the school with me  4.44 .92 .69 .04
I feel very comfortable with those who go to the school with me 4.47 .83 .65 .05
Perceived neighborhood Security: Walking is dangerous due to the level of crime 1.22 41 .62 .06
environments Accessibility: At home I have small sport stuffs such as balls, rackets, 1.18 .32 .50 .05
etc.
Perceived environmental For me it is difficult to go walking to school because other children ~ 1.49 .96 71 .04
barriers do not go on foot
For me it is difficult to go walking to school because my bag is too 1.32 .76 .52 .05
heavy
For me it is difficult to walk to school because it is more convenient  1.54 .96 .54 .04

for someone to drive me there

BPN = Basic psychological need, TPB = Theory of planned behaviour.
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0.93 years old) used active modes of transport to school. The mean and standard deviation of children’s intention to ATS showed 4.01
+ 1.27 points (in a five-point Likert scale).

In the measurement model, one item each from subjective norm, PBC and autonomy was removed due to their low factor loadings
(<0.50), resulting in acceptable Cronbach’s alpha levels in all latent variables (a > 0.70; George and Mallery, 1995). This modified
model provided good fit indices (y* (142) = 206.470, p < .001; y2/df. = 1.45; RMSEA = 0.020 (LI 90 = 0.013; LS 90 = 0.025); CFI =
0.98; TLI = 0.97; SRMR = 0.026). All factor loadings (A) were significant (t > 1.96).

Fig. 3 presents significant direct relationships among the variables in the structural model (p < .05). The modified model provided a
good fit to the data (X2(193) =518.774, p < .001; Xz/df. = 2.68; RMSEA = 0.038 (LI 90 = 0.0.34; LS 90 = 0.042); CFI = 0.93; TLI =
0.91; SRMR = 0.043), explaining 48% and 47% of the variance of children’s ATS and intention, respectively. ATS was positively
associated with intention to commute actively to school (p = 0.13, p < .001) and negatively with age (§ = —0.67, p < .01). Intention, at
the same time, was positively related to PBC (f = 0.69, p < .01). In turn, PBC was positively related to autonomy (f = 0.29, p < .001)
and competence (§ = 0.34, p < .001), but negatively to perceived environmental barriers (p = -0.40, p < .001).

4. Discussion

This study aimed to develop and test a model which conceptualized relationships between children’s ATS, psychological, social
cognitive and perceived environmental variables, and to assess effects of these variables on children’s ATS using structural equation
modelling. Social cognitive and perceived environmental variables in modified model explained 48% and 47% of variance of ATS and
intention, respectively.

In line with the previous studies, intention was positively associated with ATS (Trapp et al., 2011; Lemieux and Godin, 2009;
Armitage and Conner, 2001). The current findings also demonstrated that intention was the most strongly predicted by PBC, which
was, in turn, significantly predicted by autonomy, competence and perceived environmental barriers. A few previous studies also
reported that PBC was the strongest predictor of children’s intentions to actively commute to school (Lemieux and Godin, 2009; Eves
et al., 2003). Although the lack of statistically significant associations between attitudes, subjective norms and intentions is somewhat
surprising, Ajzen (1991) and Armitage and Conner (2001), have noted some inconsistencies regarding the expected contribution of
subjective norms to intentions. Furthermore, the current findings are consistent with previous work by Murtagh et al. (2012), who
reported that neither attitudes nor subjective norms predicted intentions to actively commute to school.

For some behaviors, the effect of PBC could overshadow the effect of attitudes and subjective norms on intention. Children’s
intention and their behaviour at this age, could be more influenced by internal considerations (e.g. PBC) than external influences of
other people’s opinions (e.g. attitude or subjective norm). Although children’s PBC may influence the choice of active transport modes
(Carver et al., 2013), parents often govern their children’s transport mode decision (Carver et al., 2013). The lack of influence of
subjective norm could imply that this construct might have captured only limited perceived social pressure from others, meaning an
individual’s perception of how others typically behave (i.e., descriptive norm component) might have been overlooked (Ajzen, 1991).

Perceived
environmental
barriers

Age

-.67
v

Intention [ ATS

Relatedness

Perceived
neighbourhood
environment

Fig. 3. Standardised estimated coefficients of associations between children’s ATS and social cognitive, psychological and perceived environmental
variables using structural equation modelling. Only significant pathways (p < .05) are presented to facilitate readers comprehension. A circle means
a latent variable and a square indicates an item. ATS = active transport to school, PBC = perceived behavioural control.



J. Zaragoza et al. Journal of Transport & Health 16 (2020) 100839

Consistent with the current findings, several reviews on children’s PA using TPB have demonstrated inconsistent contribution of
children’s attitudes to their intentions (e.g., Nelson et al., 2009; Scott et al., 2007). This study only considered the affective component
of attitudes (e.g., feelings about ATS) but other components such as cognitive (e.g., safe, fast, convenient) or behavioural (e.g., ele-
ments related to the pollution, possibility of sharing with others). Cognitive, affective and behavioral attitudes towards ATS are likely
to be associated with intentions to actively commute to school ATS (Garcia et al., 2019). Further, it is likely that different behaviors
such as walking and cycling can have unique structures of TPB (Adams et al., 2013; Abrahamse et al., 2009). In terms of walking and
cycling for leisure and transport, Eves et al. (2003) reported that intentions of walking were only predicted by PBC; whereas intentions
of cycling by attitude and PBC. It is important for studies on transport behavior to consider active modes of transport (i.e., cycling and
walking) separately because these modes may be perceived differently by people.

It is evident that BPNs were associated with social cognitive theories including TPB (e.g., attitude, PBC, intention) in the area of PA
(Hagger et al., 2006) and ATS (Silva et al., 2014). This study also showed that the constructs of BPNs specifically autonomy and
competence were significantly related to PBC, meaning children who were highly satisfied with their need for autonomy and
competence might have high control over performing ATS. It might also indicate that BPNs had indirect influences on intention
(Hagger et al., 2002; Hagger et al., 2006; Standage et al., 2003).

There is a lack of understanding on the effects of perceived environments on social cognitive pathways when predicting ATS. In
accord with previous studies (https://www.sciencedirect.com/science/article/pii/S136984781830679X, Panter and Ogilvie, 2015;
Rhodes et al., 2007; Rhodes et al., 2006), the current findings showed that perceived neighborhood environments (i.e. security and
accessibility) and perceived environmental barriers to ATS (i.e., environment and safety barriers) were related to TPB (i.e. attitude,
PBC) and BPNs (i.e., autonomy, competence) constructs. In line with our results, other studies have shown that individuals with a
lower perception of accessibility to PA or unsafe neighborhood perceptions may negatively influence on their perceptions of auton-
omy, competence, attitudes or PBC (Dowda et al., 2009). The more resources and fewer obstacles individuals perceive, the greater PBC
and stronger intentions to perform behaviors they have (Dawson et al., 2001; Kimiecik, 1992). In addition to the direct influence of the
perceived environments on ATS (Molina-Garcia et al., 2017), it is possible that these factors could indirectly influence intention and
consequently ATS through PBC. In our study perceived environmental barriers was the strongest predictor of PBC (which in turn, was
the strongest predictor of intention), suggesting that both skills and abilities to improve ATS behavior and a supportive environment
may be required in future interventions. Nevertheless, other environmental components should be incorporated into future studies (i.
e., the neighborhood features around the home, the route between home and school, and the environment of the school itself), as
possible influences on ATS (Moudon and Lee, 2003).

Age was another predictor of children’s intentions and ATS. Consistent with previous research (Silva et al., 2011; Chillon et al.,
2009; Butler et al., 2007), an inverse relationship between age and ATS was found in the current study. However, this finding should be
cautiously interpreted because children at this age (i.e., 9-12 years) can be influenced by other factors such as maturation, experience
and cognitive processing capacity which are potentially associated with their intentions and ATS (Tabibi et al., 2012). Various stra-
tegies for different age groups may be required to promote ATS (Hatamzadeh et al., 2017). It may be surprising that the distance from
home to school was not addressed in this study. Distance to school is the strongest and most consistently demonstrated determinant of
ATS internationally (Curtis et al., 2015; Rothman et al., 2018). However, in our studio the 81% of the subjects live less than 1.5 km
away from home to school. This is the reason why this variable has not been considered in this study.

4.1. Strengths and limitations

One of the major strengths of this study was the use of a robust structural equation modelling technique to assess the complex
interrelationships among children’s ATS and social cognitive and perceived environmental factors. This technique allowed the
simultaneous integration of psychological, social cognitive and perceived environmental variables to explain children’s intentions and
ATS. Furthermore, this study included a large representative sample from one mid-size city (11 out of 12 schools from the city) which
increased the precision and representativeness of the results in this specific context. Despite these strengths, the current findings
cannot be generalized to other urban or rural areas in Spain, or abroad as the participants came from one particular city in Spain. The
hypothesized model was tested in a specific environmental context, and contextual differences of children’s responses may exist due to
their cultural and social background (Laroche et al., 2002). Further empirical investigation will be required to generalize the hy-
pothesized model to other contexts. Causal inferences cannot be made due to the cross-sectional study design. The child self-reported
questionnaire might be vulnerable to cognitive, affective and self-presentational biases, and result in under- or overestimating their
behavior (Montoye et al., 1996). Notwithstanding, measures of school travel mode and the perceived environment used in this study
have been validated in previous studies in Spanish youth. Some results of this study should be considered with caution as some
categories (e.g., accessibility) of latent variables are built with just only one item. Future studies should be conducted to replicate our
results. The application of a few perceived neighborhood environment measures (i.e. security, accessibility) might be a limitation.
Other perceived and objective environmental variables such as the characteristics of destinations and routes between home and school
can be considered in future research (Ikeda et al., 2018b). The effect of biological maturation can be a factor of modifying the patterns
of children’s PA and ATS but was not measured in the current study. Previous studies showed an inverse association between PA and
maturation in boys and girls, particularly in children (Davison et al., 2007; Thompson et al., 2003; Sherar et al., 2007). Finally, another
possible limitation could be the data collection schedule (i.e., conducted in January and June). ATS may be less amenable due to
temporal factors such as weather and determined predominantly by pre-existing built environment and social variables such as time
and convenience (Schlossberg et al., 2006). Nevertheless, in our study, we excluded households located >4.5 km from child’s school (i.
e. households located outside the urban area of Huesca). Considering this fact and based on Kallio et al. (2016), it is possible that the
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homogeneity in distance from school (81% lived within 1.5 km of school), do not introduce any bias in the responses although
collection dates are different.

5. Conclusion

Psychological, social cognitive and perceived environmental factors played influential roles on children’s ATS. The model tested
also demonstrated a complex structure of associations among these factors. Children’s autonomy, competence, relatedness, perceived
behavioral control as well as perceived environmental barriers were directly and indirectly related to children’s intention and ATS. Our
findings have some implications for policy makers and transport planners. Internal factors (e.g. PBC) and a supportive environment
should be addressed in future interventions to modify the patterns of ATS. Increasing children’s ATS requires action on multiple fronts.
Environmental and psychological-cognitive interventions must be integrated and operate within the same system. Policymakers
should try to understand people’s judgements and interpretations of the environment and acknowledge the reciprocal and dynamic
relationships between people and places.
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Abstract

Introduction. Despite the well-known benefits associated with active transport to
school, less than half of children worldwide engage in it. Differences between factors
associated with the mode of commuting to and from school are not well known.
Studying factors that especially affect children who live far away from school could
help future interventions in terms of motivating them to increase their frequency of ATS
at both moments in time. The aim of this research is to explore the psychological and
environmental factors that influence frequency of ATS to and from school, as
independent behaviors in children living above the threshold distance. Method. A
cross-sectional study conducted in the city of Huesca (Aragon, Spain) with 800 children
aged 9-12 years between January and June 2018. A child self-reported questionnaire
was used to assess ATS frequency to and from school and possible influencing factors.
Results. Distance to school, mothers’ attitudes and number of cars emerged as
influencing aspects in both variables, i.e., ATS to and from school. Autonomy and
perceived behavior control are variables that only revealed a positive influence on ATS.
Conclusion. Influences on both trip directions of the mode and frequency of commuting
to and from school should be studied further, as identifying these influences could help
to develop more effective and sustainable interventions.
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1. Introduction

Active transport to and from school (ATS) is an alternative behavior geared towards
increasing daily physical activity (PA) (Pizarro et al., 2017; Reynolds et al., 2014),
which has demonstrated its benefits for health (Dinu et al., 2019). ATS in children is a
behavior that is associated with higher levels of PA on schooldays (Kek et al., 2019),
less time spent on sedentary pursuits (Uddin et al., 2019), as well as having social and
mental benefits (Waygood et al., 2017). Moreover, a decrease in motorized transport
around schools could improve impacts on health by reducing greenhouse gas emissions,
air and water pollution, and traffic congestion in those areas and in the rest of the city
(Faulkner et al., 2009). Getting young people to be physically active during their trips
from home to school and back is currently one of the main priorities of the Global
Action Plan on Physical Activity 2018-2030 (World Health Organization, 2018), and
the 2030 Agenda for Sustainable Development, promoted by the United Nations
(United Nations, 2015).

Despite these benefits, over the last decades there have been no changes in the low rates
of ATS in Spanish youths (Gélvez-Fernandez et al., 2021). Specifically, in Spain, about
50% of young people reported walking to school and only 0.3% reported cycling to
school (Herrador-Colmenero et al., 2019).

ATS in children is influenced by complex interactions of multiple factors at individual,
social and environmental levels (Ikeda et al., 2019; J. Zaragoza et al., 2020). For
instance, intra-individual factors, including demographic and psychosocial factors (e.g.,
income, age, intention of commuting, perception of competence, etc.), built and
social/cultural environment (e.g., distance, parents’ attitudes, family composition, etc.),
are commonly related to higher levels of ATS (Souza et al., 2019).

Social cognitive theories are theorical models that are widely used to explain ATS
(Garnham-Lee et al., 2016; Ikeda et al., 2019). The Theory of Planned Behavior (TPB),
which is a socio-psychological model for the prediction of planned behavior, is applied
to analyze children’s attitudes and behavior, and it has been used to explain the decision
making for ATS (Ding et al., 2017). An individual’s intention, according to TPB, is the
most proximal predictor of a health-related behavior (e.g., ATS), while attitudes,
subjective norms and perceived behavioral control (PBC) influence these effects (Ajzen,
1991). In ATS behavior, intentions are the most influential factors on the actual use of
each travel mode (Garcia et al., 2019) these was also found in our sample’ setting (J.
Zaragoza et al., 2020). Limited research has explored the role that subjective norms,
PBC and children’s attitudes may play in explaining children’s ATS (Larouche, 2018).
In some studies, these psychological variables seem to be associated with ATS (Panter
et al., 2010), also showing indirect effects on this behavior (Garcia et al., 2019), or
moderating (e.g., children’s attitudes) relationships with ATS (Rothman et al., 2018).

To develop a more comprehensive theoretical model to explain ATS, psychological
variables such as psychological needs have been integrated into larger theoretical
frameworks (Hagger & Chatzisarantis, 2016). Promising ATS interventions suggest that
the integration of behavior change frameworks, such as the social-ecological model
(SEM) (Sallis et al., 2008) and self-determination theory (SDT) (Deci & Ryan, 1985), in
different phases of the intervention, may enhance the initiation and maintenance of ATS
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behaviors (Ntoumanis et al., 2021). In this sense, the satisfaction of basic psychological
needs (BPNs) (i.e., autonomy, competence, and relatedness), as SDT postulates (Deci &
Ryan, 2000), improve psychological well-being, and indirectly increase interest, attitude
or intention to carry out ATS. Besides, BPNs are widely used to develop strategies to
promote health-related behaviors (e.g., ATS) (Gillison et al., 2019). Despite the positive
effects that satisfaction of autonomy, competence, and relatedness have had on
improving PA behavior, its influence had not been thoroughly analyzed in the specific
ATS context (Burguetio et al., 2020).

In addition to psychological and cognitive factors, it is important to consider
environmental factors, which may explain the context-specific influences of ATS (Sallis
et al., 2006). Sociodemographic variables (e.g., age, gender or socioeconomic status
[SES]), social factors (e.g., parents’ attitudes) (Mandic et al., 2015), and environmental
factors (e.g., distance) could have direct or indirect influences on the choice of active
transport modes (Rothman et al., 2018). A literature review showed that some
sociodemographic factors may be associated with ATS, especially gender, age and
socioeconomic level (Pinto et al., 2017). However, in some studies, age, gender or SES,
and number of vehicles at home did not show any significant association with ATS
(Mandic et al., 2016). Mixed results were found in other research studies, for instance,
people with low incomes tend to use active travel, but there are no significant
differences between boys and girls (Ding et al., 2017). Mobility options, such as access
to private motor vehicles also facilitate or impose constraints on the choice of ATS
(Mitra, 2013), and families with high SES tend to have greater access to private motor
vehicles, indirectly relating SES to ATS (Rothman et al., 2018).

Current theoretical models (Mandic et al., 2015) postulate that social factors, such as
parents’ attitudes, are important variables to promote ATS in children (Ikeda, Hinckson,
et al., 2018; Rothman et al., 2018). Parents make decisions about their children’s travel
mode based on a number of factors, including attitudes (Seraj et al., 2012). In their
review paper, Rothman et al. (2018) found that parents’ attitudes toward ATS had a
moderate relationship with ATS. Previous research conducted in our study context
showed that only mothers’ attitudes seem to play a significant influence (Corral-Abos et
al., 2021). Further research focused on attitudes and social norms around ATS is likely
to be useful for different contexts (Mitra & Buliung, 2014).

Distance between home and school, as an environmental factor, is clearly the strongest
and most consistent correlate of ATS (Ikeda, Hinckson, et al., 2018; Ikeda, Stewart, et
al., 2018; Larouche, 2018). Distances from home to school have increased during the
last 20 years (Rothman et al., 2018), raising the probability of using motorized transport
to school (Beck & Nguyen, 2017). The association between distance and ATS is clear,
as participants living further from school are more unlikely to walk to school
(Rodriguez-Lopez et al., 2017). Similarly to previous studies (Rodriguez-Lopez et al.,
2017), to identify the distance that best discriminates walkers and passive commuters, a
threshold distance with Receiver Operating Characteristic (ROC) curve analyses was
calculated in our study context (Corral-Abos et al., 2021). A distance of 725 m from
home to school was found to be the best cut-off distance for the ages and context of our
sample (Corral-Abos., 2021).
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The differences between the mode of commuting to and from school are not known.
Only two studies have assessed the differences between the mode of commuting to and
from school (Herrador-Colmenero et al., 2019; van Sluijs et al., 2009). For example,
Herrador-Colmenero et al. (2019) found differences between to and from school trip
patterns, with more ATS usually taking place during from school trips. Specifically,
these authors reported 3% more walkers on the way from school compared to the way to
school, and 3% more car commuters on the way to school compared to the way from
school. However, since the mode of commuting is related to the geographical (Oyeyemi
& Larouche, 2018) and built environment (Molina-Garcia et al., 2019), more studies in
different populations are needed to verify these differences.

Despite the well-known benefits associated with ATS, less than half of children
worldwide use ATS (Aubert et al., 2018). This paper is motivated by previous works
(Corral-Abos et al., 2021; Zaragoza et al., 2020). In our setting, the factors that
influenced normal ATS behavior had already been tested (Zaragoza et al., 2020),
together with influencing factors (i.e., distance, mothers’ attitudes, SES) in weekly ATS
frequency, showing preliminary differences between children who lived below and
above the threshold distance of 725m (Corral-Abos et al., 2021). Studying factors that
affect children living far from that, in their to and from school trips, could help future
interventions to motivate them to increase their ATS frequency at both moments in time
(i.e., to and from school trips), and consequently enhance their levels of PA. Thus, the
aim of this research is to explore the psychological and environmental factors that
influence ATS frequency to and from school, as independent behaviors in children
living farther away than 725 m from school.

2. Material and methods
2.1. Study design, setting and participants.

This research forms part of a larger study called Promote Active Transport to School
(ProATs), a cross-sectional study conducted in the city of Huesca. Huesca is a mid-
sized city located in the northeast of Spain with a total population of 53,656 inhabitants,
and an urban area of 4.21 km2, with no industrial area, and with a population density of
7,763 inhabitants’km2 (National Institute of Statistics, 2018). Data were collected
between January and June 2018.

The participants’ recruitment procedure has already been described elsewhere (omitted
for anonymity). All children aged 9—12 years (grades 4-6) from 12 Huesca primary
schools were invited to participate in this study. Only one school declined participation.
1,560 children from the other 11 schools were asked to collaborate in the study. After
excluding missing or incomplete data as well as the participants who did not sign the
informed consent, a final sample of 800 children from 11 schools (52.0% girls) with a
mean age of 10.60 (SD=0.92) years, was analyzed (Figure 1). This study was approved
by the Ethics Committee for Clinical Research of Aragon (CEICA) (Ethical code:
C1P117/0018).
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Population
12 primary school

1 school excluded
Declined participation

Selection
11 primary schools. All children from 9-11 vears old

Election
1.560 children

64 children no elegible
Did not attend school the data collection day

1.347 children recruited

178 children excluded
29 special learning needs
149 live outside the study area

Inclusion
1.198 children
398 children excluded
328 socio-economic level not reported
41 age, address, academic vear, gender not
reported
2% mode or frequency of ATS not reported
k
Analysis
800 children

Figure 1. Flowchart of participants selection for the study.
2.2. Variables
2.2.1. Sociodemographic characteristics: gender, age, distance.

Sociodemographic variables (i.e., gender, age, school, zip code, and home address),
were self-reported by students. Distance to school was objectively estimated using
Google Maps, selecting the shortest route on foot option between the home address and
the school’s main entrance.

2.2.1.1. Calculation of the threshold distance

From the different analytical and geographic methods available to obtain the threshold,
the Receiver Operating Characteristic (ROC) curve analysis was used to calculate the
threshold distance for active commuting, based on the distance from home to school and
the mode of commuting to school (active vs. passive), in a similar manner to a previous
study (Corral-Abos., 2021). The ROC curve analysis showed a threshold distance of
725 m (area under the curve: 0.834; p < .000), resulting in the subsample of students
who lived above the threshold distance (n=326).
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2.2.2. Weekly ATS frequency: Total, to and from school.

The P.A.C.O (Pedalea y Anda al Colegio) questionnaire (http://profith.ugr.es/paco) was
used to measure weekly ATS frequency to and from school every day of the week (i.e.,
Monday to Friday). This questionnaire has been previously validated with
accelerometry in Spanish children and adolescents (Palma Chillon et al., 2017), and its
reliability has been recently assessed showing good results (Segura-Diaz et al., 2020).
Children self-reported all their weekly trips to and from school using a single item for
each travel day: “How do you commute to school on ‘Mondays’?” and “How do you
commute from school on ‘Mondays’?”, repeating this question for every weekday. The
answer options were walking, cycling, by car, motorcycle, or bus. As a result, 10
different modes of travel were obtained, 5 modes to and 5 modes from school,
respectively. Walking and cycling were categorized as active trips. All other answer
options were categorized as passive trips. Weekly active trips to school were summed
into a single variable (i.e., commuting to school) ranging from 0 to 5, and weekly active
trips from school were also summed into a single variable (i.e., commuting from school)
also ranging from 0 to 5. All weekly active trips were summed into a single variable
ranging from 0 to 10 (i.e., total school commuting).

2.2.2. Individual variables: TPB and BPN variables.

A questionnaire to measure the TPB and BPN variables was used following previous
research procedures (Zaragoza et al., 2020). Intention was measured using one item
(i.e., “I want to walk or bike to school every day”). Attitude was evaluated by three
items consisting of two instrumental component items (i.e., “For me walking or cycling
to school regularly could be good or bad”; “For me walking or cycling to school
regularly could be/useful or useless”), and one affective component item (i.e., “For me
walking or cycling to school regularly could be unpleasant/pleasant”). Subjective norm
was measured using three items (i.e., “My father or mother/my friends/my teachers tell
me that I should go to school on foot or by bike”). PBC was evaluated using three items
(e.g., “I could go to the school on foot or by bike everyday if I wanted”). Nine items
from the BPNs in exercise scale (Burguefio et al., 2020) were used to measure
autonomy, competence and relatedness. Children reported their answers using a five-
point Likert scale (1: strongly disagree - 5: strongly agree). Internal consistency
reliability was calculated with Cronbach’s alpha and was acceptable in all constructs
measured (attitude: Cronbach’s a=0.97, subjective norm: Cronbach’s a=0.90, PBC:
Cronbach’s 0=0.90, autonomy: Cronbach’s a= 0.67, competence: Cronbach’s o = 0.82
and relatedness: Cronbach’s 0=0.84).

2.2.3. Family variables: SES, number of cars, and mothers’ attitudes.

Socioeconomic status (SES) was reported by mothers using the Family Affluence Scale
(FAS II) questionnaire for children (Boyce et al., 2006). To know the number of family
cars, one item of the FAS II was used: (1) Car: does your family own a car, van or
truck? (Codes: No = 1; One = 2; Two or more = 3). Based on previous and published
research (omitted for anonymity), ten questions (e.g., “It is interesting for my child to
walk to school alone or with friends”), with a five-point Likert scale (1: strongly
disagree - 5: strongly agree), were used to assess mothers’ attitudes toward ATS
(mother’s attitudes: Cronbach’s o= 0.74).
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2.3. Statistical analysis

Sociodemographic characteristics and explaining variables were analyzed using
descriptive statistics for the entire sample and for the two sub-samples according to their
threshold distance (i.e., children who lived above and below the threshold distance).

Differences between frequency of weekly active trips to and from school (i.e.,
commuting to and from school) were tested using a dependent sample t-test for the
entire sample and for two sub-samples. Only sub-samples that showed statistical
differences in to and from school patterns, were considered in the following analysis.

We initially considered the nested nature of data (students in schools) at the very
beginning of the study. However, after conducting three initial null models (i.e., one for
each behavior pattern: commuting to school, commuting from school, and total school
commuting), ICC values (0.071; p = .204. for commuting to school; .047; p=.303 for
commuting from school; 0.08; p = .179 for total school commuting) showed that a two-
level multilevel structure (i.e., students in schools) was not required. Then, three
independent stepwise linear regression models (i.e., commuting to school, commuting
from school, and total school commuting) were used to test the influence of TPB
variables (i.e., intention, PBC, subjective norm, attitudes of children and mothers),
BPNs variables (i.e., autonomy, competence, relatedness), SES, number of cars, and
distance on weekly frequency of ACS. Moreover, age and gender were also included as
control variables in all models. The Nagelkerke R Square values were provided as a
goodness-of-fit measure.

All significant levels were established at p < .05. All analyses were conducted using
SPSS V.26.

3. Results

Data from 800 children (52.0% girls, 43.5% private school) were included in the
descriptive statistical analysis (Table 1). 40.75% of the total sample lived above the
threshold distance (i.e., 50.6 % girls, 66.9% private school).
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Table 1. Descriptive statistics of children participants

Total Below threshold Above threshold
(n=800) distance (725 m) distance (725 m)
(n=474) (n=326)
M (SD) M(SD) M (SD)
Age 10.60 (.92) 10.56 (.92) 10.66 (.93)
Distance to school (m) 752.28 396.89 (172.00) 1269.02 (453.76)
(533.99)
Number of vehicles at 2.46 (.56) 2.44 (.57) 2.50 (.56)
home
BPN variables
Autonomy 3.28 (1.07) 3.45 (1.05) 3.02 (1.06)
Competence 4.47 (.80) 4.62 (.60) 4.26 (.99)
Relatedness 4.38 (.69) 4.37 (.68) 4.40 (.71)
TPB variables
PBC 4.08 (1.10) 4.37 (.87) 3.66 (1.25)
Intention 4.02 (1.26) 4.23 (1.15) 3.71 (1.36)
Attitudes 4.01 (.77) 3.99 (.76) 4.03 (.78)
Mothers’ attitudes 4.04 (.66) 4.19 (.58) 3.82(.72)

Note. BPN: basic psychological needs; TPB: Theory of Planned Behavior; PBC: perception behavior
control.

Significant differences were only found (t=- 2.468; p=.014) between the number of
active trips to (M=2.52, SD=2.33) and from (M=2.79, SD=2.21) school in those
students who lived above the threshold distance (i.e., 725m). No significant differences
were found in students who lived below the threshold distance (t=-1.915; p=.056)
between the number of trips to (M=2.52, SD=2.33) and from (M=2.79, SD=2.21)
school.

Table 2 shows three stepwise linear regression models (i.e., one for each behavior
pattern) for the subsample of students who lived above the threshold distance (n=326).
The final model shows a statistically significant negative influence from distance and
number of cars, and a positive influence from mother’s attitudes and autonomy, on total
weekly frequency of ATS (i.e., total school commuting). For weekly frequency to
school (i.e., commuting to school), the final model also included a statistically
significant positive influence from PBC. For weekly frequency from school (i.e.,
Commuting from school), neither autonomy nor PBC showed a statistically significant
influence.
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Table 2. Linear stepwise regression models on weekly frequency of ATS for each
behavior pattern.

FINAL LINEAR REGRESSION MODEL

B S p R?

Commuting Constant 1.85 .054 .68
to school Distance -.002 -.332 <.001
Mothers’ attitudes 767 246 <.001
Autonomy 429 198 <.001
Number of cars -.753 -.188 <.001
PBC 235 124 .031

Commuting Constant 5.44 <.001 28
from school Distance -.002 -474 <.001
Mothers’ attitudes 412 142 .012
Number of cars -423 -113 .035

Total school Constant 7.44 <.001 47
commuting  Distance -.004 -.459 <.001
Mothers’ attitudes 1.17 221 <.001
Autonomy 742 -.196 <.001
Number of cars -1.14 -.167 <.001

Note. f: standardized coefficient. B: non-standardized coefficient. PBC: perception behavior control.
4- Discussion

Within school transport literature, separate analyses for the choice of travel mode to and
from school as independent variables have not usually been conducted. The aim of this
research was to explore the psychological and environmental factors that influence
frequency of ATS to and from school as different behaviors in children living above a
threshold distance previously found of 725m. Only those students who lived above the
threshold distance had statistical differences in ATS frequency to and from school in
our study. In such cases, we found a significantly higher frequency of active trips from
school than to school. In addition, results relating to these students also showed that
active transport to and from school were influenced by different factors. Distance,
mothers’ attitudes, and number of cars appeared in both models (i.e., ATS to and from
school) as influencing variables. Autonomy and PBC were variables that only revealed
a positive influence on ATS to school.

As in other studies carried out in our country (Herrador-Colmenero et al., 2019), there
are differences between the mode of commuting to school and from school. It seems
that some children are driven to school in the mornings by their parents, and that they
walk back home in the afternoons. Similar results were obtained for Canadian (Larsen et
al., 2012), North American (McDonald et al., 2014; Seraj et al., 2012), and Iranian
(Samimi & Ermagun, 2013) young people, reporting 8%, 4%, and 6%, respectively,
more walkers on the trip from school than on the trip to school. Different factors could
explain ATS behavior to and from school separately.
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Differences between commuting to school and from school may be partially explained
by parents’ schedules and their resource accessibility. Family convenience and planning
for children to arrive on time for school could explain a lower frequency of active trips
(Pizarro et al., 2016). Household access to a private motor vehicle (Chillon et al., 2009),
having a parent available for escorting, and being able to link up different trips (i.e.,
coordinating parents’ travel to work, in addition to meeting other household
commitments for example, driving children to school) has been previously reported as a
main correlate in the mode of commuting to school (Ghekiere et al., 2016; Lu et al.,
2014; Mitra, 2013).

Fathers and mothers may also report different barriers to ATS (Aibar-Solana et al.,
2018). Empirical findings show that mothers and fathers play different roles in a
family’s planning (Chesley & Flood, 2017). In the study context, only mothers’ positive
attitudes had an influence on a higher frequency of ATS. Mothers’ attitude traits have a
higher influence on several behaviors, because their role in the family structure is still as
the primary caregiver (Schoeppe, Duncan, et al., 2016), which could have a greater
influence on their children’s behavior. That result is similar to previous studies (Corral-
Abos et al., 2021; Rothman et al., 2018).

Distance is clearly associated with ATS (Rodriguez-Lopez et al., 2017). Study results
only showed significant differences in the frequency of ATS between going to and from
school in those subjects who lived above the threshold distance. Nevertheless, in Spain,
elementary schools are usually located closer to students’ homes, so elementary school
students had significantly shorter travel times than secondary school students (Mayor,
2017). Study results demonstrated that distance had the strongest negative influence on
both models, as postulated in different literature reviews (Ikeda, Hinckson, et al., 2018;
Ikeda, Stewart, et al., 2018; Larouche, 2018). Distance to school is a key constraint on
active travel to school, but evidence from a range of sources indicates that “too far to
walk or cycle”, needs to be understood not just in terms of quantitative distance, but
also in terms of the environmental, psychological, and cultural factors that shape
perceptions of “too far”. That is, if active school travel routes are considered to be safe,
the trip to school may be less likely to be perceived by parents as “too far” to walk or
cycle.

This study explored the psychological and environmental factors that influence
frequency of ATS to and from school, as independent behaviors in children living above
the threshold. Results showed that autonomy and PBC are variables that have a positive
influence on the commuting to school model. However, other studies (Herrador-
Colmenero et al., 2014) pointed out that there were no differences in the influences of
commuting to school versus commuting from school - the influence of these two
variables on the ATS (i.e., to and from school) has been previously documented.
Children’s autonomy and PBC have been directly and indirectly related to children’s
intention and ATS (J. Zaragoza et al., 2020). Time constraints in the morning and the
influence of variables such as autonomy and PBC could be reasons that explain the
difference in the mode of commuting to and from school. These time constraints in the
mornings could explain the use of passive modes to travel to school through the
influence of variables such as PBC and autonomy. Perhaps, to overcome these time
constraints, a significantly higher level of autonomy and PBC is necessary.
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Further research is required to examine the accuracy of children’s PBC and their
autonomy over behavior (i.e., commuting to school in the morning), and the role of
parental decision-making control in this situation. If autonomy, PBC, in addition to
distance, mothers' attitudes and the number of cars, are the variables that have a positive
influence on the commuting to school model, future interventions should design
strategies to increase these determinants. This would benefit those students who live at
greater distances, potentially increasing their PA levels, since their ATS trips are longer
than those of their peers who live below the threshold distance.

Study strengths. The manuscript (Zaragoza et al., 2020) was written and finally
published in 2020 to answer the initial research question: “What factors influence
behavior in the study context?”. However, from that research, a new gap was
subsequently detected in the literature, and we realized that travel to and from school
behaviors could be different (Herrador-Colmenero et al., 2019). This was not assessed
in the first paper, and we believed that it was a highly relevant issue. Moreover, other
papers also led us to suspect that the way in which the dependent variable was framed
might have implications for the influencing factors (omitted for anonymity). That is
why we decided to incorporate this research question into this current paper. Therefore,
this paper helps, firstly, to have more comprehensive information on this behavior and
secondly, to select the most effective intervention strategies. Knowing whether a factor
influences the travel mode or travel frequency, or both, or if it only does so at the time
of going to or from school can also help to select strategies based on how far away the
student lives.

Study limitations. Study results showed a lower variance explained in the commuting
from school model in comparison to the commuting to school model. This may indicate
the existence of potential factors that might influence this behavior that have not been
considered in the study. For example, elementary school students with mothers who
commuted to work in the morning could be less likely to walk/bike to school,
suggesting that a parent’s temporal constraints and desire for convenience affect school
travel mode choice (McDonald, 2008). This can be particularly pronounced for those
students who live far away, because they must spend more time on school trips (Pizarro
et al., 2016). Nevertheless, the school timetable can also be a factor to consider. In the
study context, the common school schedule is between 9.00 a.m. to 12.00 p.m. and
between 15.00 p.m. to 17.00 p.m. This schedule requires considerable planning and
could increase barriers to ATS, resulting in different travel behaviors at different times
of the school day (Wong et al., 2011). Focusing on differences between commuting to
and from school raises the consideration of whether interventions might be more
effective by targeting either the morning or afternoon periods. Family convenience in
terms of driving children to school and the lack of time in the morning, could be reasons
that explain the difference in the mode of commuting to and from school (Larsen et al.,
2012; Panter et al., 2013; Samimi & Ermagun, 2013).
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5- Conclusions

In this paper, we carried out an empirical research that explores the psychological and
environmental factors that influence ATS frequency to and from school, as independent
behaviors in children who live more than 725 m from school. The main findings are
listed below as follows. We found a significantly higher frequency of active trips from
school than to school. Active transport to and from school was influenced by different
factors.

While in previous studies, parents who drive their children to school for convenience
and lack of time in the morning, are the reasons that explain the difference between on
the ATS frequency to and from school, we find that distance, mothers’ attitudes, and
number of cars appeared as influencing variables in both models (i.e., ATS to and from
school) while autonomy and PBC were variables that only revealed a positive influence
on ATS to school. For this reason, we recommend assessing the commuting frequency,
including both trip directions (i.e., to and from school), and to exploring the factors that
influence ATS frequency to and from school, as independent behaviors, in order to
identify a similar or different pattern, and provide a more accurate knowledge.
Identifying these influences could help to develop more effective interventions.
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Applying the Intervention Mapping Protocol to promote Active Transport to School in
primary school students: the ProATs intervention
Aplicacion del Protocolo de Mapeo de Intervencion para promover el Transporte Activo a la
Escuela en alumnos de primaria: la intervencion ProATs
Ana Corral-Abés, Javier Zaragoza, Alberto Aibar, Eduardo Ibor, José Antonio Julian
University of Zaragoza (Spain)

Abstract. The school setting is presented as an ideal context for behavioral interventions. Accordingly, evidence shows that school-
based interventions positively impact on Active Transportation to School (ATS). However, behavioral interventions are rarely devel-
oped in a systematic way. The aim of this manuscript is to describe the content and development process of the ProATS (Promoting
Active Transportation to School) intervention. For this purpose, an Intervention Mapping Protocol (IMP) is used for the design,
implementation, and evaluation of ProATS. This intervention aims to increase ATS in children aged 10 to 12 years is used. ProATS is
based on a literature review and is developed by a multidisciplinary team. There is input from experts (Local Working Group), school
representatives (Planning Committee), and a facilitator in each school (a member of the research team). The ProATs intervention
results in the following two components (i) curricular path, (ii) non-curricular path. In parallel, a guide is elaborated, which includes
the strategies and activities to design and implement the ProATs project. The results of the pilot study seem promising, showing a sig-
nificant increase in ATS (i.e., the frequency of ATS). IMP, targeting behavioral changes such as ATS, is a complex and time-consuming
process. Yet, it helped us to carry out the planning and development of the ProATs intervention to make it feasible, effective, and
sustainable. The process explanation followed with the IMP allows replication of the intervention in other school contexts.

Keywords: active transport to school, children, school-based intervention, behavior change, sustainability.

Resumen. El entorno escolar se presenta como un contexto ideal para las intervenciones que buscan cambios comportamentales. A su
vez, los estudios muestran que las intervenciones desde el contexto escolar tienen un impacto positivo en los desplazamientos activos.
Sin embargo, este tipo de intervenciones rara vez se desarrollan de forma sistematica. El objetivo de este manuscrito es describir el
contenido y el proceso de desarrollo de la intervencion ProATS (Promoting Active Transport to School). Para ello, se utiliza el Intervention
Mapping Protocol (IMP) para su disefio, implementacién y evaluacion. Esta intervencion tiene como objetivo aumentar la frecuencia
de desplazamiento activos en nifios de 10 a 12 afios. ProATS se basa en una revisiéon de la literatura y es desarrollado por un equipo
multidisciplinar. Hay aportaciones de expertos (Grupo de Trabajo Local), representantes de las escuelas (Grupo de Planificacion)
y un facilitador en cada escuela (un miembro del equipo de investigacién). La intervencion de ProATs resulta en los siguientes dos
componentes: (i) via curricular, (ii) via no curricular. Paralelamente, se elabora una guia que incluye las estrategias y actividades para
disenar e implementar ProATs. Los resultados del estudio piloto parecen prometedores, ya que muestran un aumento significativo en
la frecuencia de los desplazamientos activos. EI IMP, utilizado para promover los cambios de comportamiento como el desplazamiento
activo al centro escolar, es un proceso complejo y que requiere de mucho tiempo. Sin embargo, ayudé a llevar a cabo la planificacién
y el desarrollo de la intervencion de ProATs para que fuera fiable, eficaz y sostenible. La explicacion del proceso con el IMP permite

replicar la intervencién en otros contextos escolares.

: transporte activo a la escuela, alumnado de
Palabras clave: t te act 1 la, al do d

primaria, intervencion en la escuela, cambio de comportamien-
to, sostenibilidad.

Background

Active transport to school (ATS) (e.g., walking and
cycling to/from school) is associated with several physi-
cal and social benefits for children (Henriques-Neto et al.,
2020; Ikeda et al., 2018), and their communities (Mandic
etal., 2019). Despite these benefits, the prevalence of ATS
has markedly decreased over the last few decades in many
countries all around the world (Chillén et al., 2013; Haug
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etal., 2021; Rothman et al., 2018). In Spain, youth rates of
ATS did not change significantly in the last decade (Galvez
Ferndndez et al., 2021).

Given that ATS is influenced by complex interactions of
multiple factors at individual, social and environmental lev-
els (Mandic et al., 2017), it is critical to obtain insights into
these influences to develop effective interventions. Some
predictive theoretical models have been tested (e.g., Tkeda
etal., 2019; Zaragoza et al., 2020) to understand influenc-
es on ATS, including variables from socio-ecological models
and social cognitive theories (Lu et al., 2014; Snichotta et
al., 2014). For instance, some individual factors (e.g., age,
intention of commuting, perception of competence, etc.) or
social/ cultural and built environment factors (e.g., distance,
parents’ attitudes, family composition, etc.), are commonly
related to higher levels of ATS (Souza et al., 2019).



Although some studies have focused on developing
strategies based on social and environmental factors that in-
fluence children’s ATS, those interventions have proven to
be insufficient for promoting ATS (Pang et al., 2017; Chil-
lon etal., 2011). The inconsistent evidence about the posi-
tive impacts of ATS interventions is potentially attributable
to differences in study design and methodological quality
(e.g., varying outcome measures and evaluation criteria,
lack of controlled comparisons), as well as to differences
between intervention content and program theory (e.g.,
reported cognitive and behavioral techniques) (Grimshaw
etal., 2004).

The school setting provides several opportunities to mod-
ify behaviors as evidence shows that school-based interven-
tions have a positive effect on ATS (Jones et al., 2019; Ginja
et al., 2017; Carlin et al., 2016). However, school factors
such as time (e.g., competing requirements, teacher over-
load), academic performance pressure, resource availability,
and supportive school climate, might affect implementation
of those educational strategies (Naylor et al., 2015). That is
why transferring evidence-based interventions into routine
practice is one of the great challenges that schools currently
face (Kearns et al., 2019). Designing school-based ATS in-
terventions (i.e., an intervention program integrated into the
curriculum) can be challenging, as the intervention should
be effectively incorporated into the school environment, and
be easy to deliver and maintain by the school (Innerd et al.,
2019). Previous studies have shown considerable promise in
promoting ATS, when interventions incorporate the use of a
theoretical framework, a systematic design, as well as the en-
gagement of different agents and settings in the co-construc-
tion process (Carlin etal., 2016; Pang etal., 2017; Schoeppe
et al., 2013). Our study tries to consider all this evidence
in the design, implementation, and evaluation of a ProATs
intervention program.

ProATs is a multicomponent school-based intervention
program to promote ATS in children aged 10 to 12 years-
old in the city of Huesca (Spain), which is developed within
the CAPAS-City project (Zaragoza ct al., 2019). ProATs,
as previous literature suggests, entails the structured and
evidence-based development of intervention programs
(Brug et al., 2005). In this sense, ProATs has followed a
theoretical framework (i.e., IMP) (Bartholomew et al.,
2006, 2016)) to overcome design limitations and guide the
development of ProATs. IMP is both a framework and a
structured way of planning, implementing, and evaluating
health promotion programs (Bartholomew et al., 2016).
IMP integrates the target group and agents (i.c., deci-
sion-makers or actors) with the planners to ensure cultural
acceptability, appropriateness and program implementa-
tion (Kok et al., 2017), providing a detailed description of
the program rationale, its objectives, content, implemen-

tation, strategies, and evaluation plan. IMP is an iterative
process encompassing 6 key stages.

This study describes in detail the step-by-step develop-
ment of the ProATS intervention using Intervention Map-
ping Protocol. ProATS was designed to increase frequency
of ATS among schoolchildren aged 10—12 years.

Methods

Setting and participants

ProATs project was carried out in Huesca (Spain). Hues-
ca is a city situated in northern Spain and has approximately
55,000 inhabitants. All primary schools (N= 12, grade 4 and
5) in the city of Huesca (Spain) were invited to participate in
the project. Schools were invited to participate in a meeting
co-organized with the Department of Education of Aragon
(i.c., administrative region that Huesca belongs to).

Consistent with the findings and recommendations of
previous systematic reviews on school-based ATS interven-
tion programs (Jones et al., 2019; Villa-Gonzalez et al.,
2018), ProATs was developed from the beginning in part-
nership with school community stakeholders. Stakeholders
were identified by the CAPAS-city research team through
a brainstorming session, answering questions like: «Who is
affected positively and negatively by the project?; «Who has the
power to make it succeed (or fail)?; «Who are the end users?»;
«Who has special skills that are crucial to the project?. Final-
ly, a multi-sectoral group of experts (i.c., Local Working
Group) with representatives from the municipal agencies
(i.e., municipal sports technician of local government),
and from the main services in the areas of health (i.e., a
representative of the Department of Health Government
of Aragon), education (i.c., a representative of the De-
partment of Education Government of Aragon), together
with two representatives from CAPAS-city project (i.e.,
two researchers), was established in order to give advice
about questions related to the intervention. In addition, a
communication plan was determined to be discussed with
them. A co-design process was established at each meeting,
whereby key stakeholders provided input into the design
and development of the ProATs intervention.

In addition, a Planning Committee was established in
cach of the participant schools (i.e., schools that received
the intervention), which was involved in each step of the
process. It comprised two teachers, one physical education
teacher, the school principal, and one representative from
the CAPAS-city project. Another key characteristic in this
project was the assignment of a facilitator (i.c., CAPAS-city
Project researcher with a leading role), one for each school
where the intervention was carried out (n=2). This facili-
tator led and coordinated the intervention, fostering a col-
laborative approach with the working groups of students,

_77 -



teachers and families in the design, implementation, and
evaluation of the intervention.

Once the schools had accepted to participate (n= 11
schools; N=1560 children aged 9-11 years), at the begin-
ning of the project, families of all children were invited to an
initial meeting at school to receive direct information about
the project. Parents signed an informed consent about their
participation and gave signed permission for their children
to participate (n=1347 children). The Ethics Committee
for Clinical Research of Aragon (CEICA) approved all pro-
cedures of this project (Ethics code: C1P117/0018).

Step I: Needs assessment

The needs assessment of the present study focused on
the target group of the ProATs project (i.c., 10 to 12-year-
old children).

(1) A pertinent literature review was conducted to
identify the determinants and correlates of child-
hood ATS and the effective interventions to pro-
mote ATS. This literature analysis was conducted by
the CAPAS-city rescarch team. The search strategy
included use of the following databases: PubMed,
SPORTDiscus, PsycInfo, MEDLINE Complete,
ERIC, Dimensions, and Academic Search Com-
plete. The search strategy was built on the system-
atic review protocol established by Li et al. (2021).

(2) To develop a city context evaluation, one report
was ordered by Huesca City Council and carried out
by CAPAS-city research team, called «The patterns of
ATS of primary school students in the city of Huesca:
diagnostic evaluation». This report provided a clear
picture of ATS patterns in the local context. Further,
two studies were carried out by the CAPAS-city re-
search team, with different objectives; a) to compare
mothers’ and fathers’ barriers to ATS (Aibar-Solana
etal., 2018), b) to develop and test a model that con-
ceptualized relationships between children’s ATS,
and psychological, social cognitive and perceived en-
vironmental variables (Zaragoza et al., 2020).

During this step, two meetings were held with the Lo-
cal Working Group and one with the Planning Committee
at each of the schools where the intervention was carried
out. At the first meeting with the Local Working Group,
the research team presented the results of the two studies
conducted in the local context, as well as the conclusions
of the literature review carried out. At the second meet-
ing (i.c., with the Planning Committece), local needs were
defined by group members. At the meeting held with the
Planning Committee, researchers from CAPAS-City pro-
vided initial suggestions and proposals to be considered as
grounds for discussing the IMP task, and to ensure and co-

ordinate the intervention planning.
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(3) In addition, focus groups were planned at cach
intervention school. Focus groups were selected as
the preferred methodology due to the promotion
of group interaction, which encourages in-depth
discussion (Gibson, 2007). The focus groups took
place at the schools to ensure pupils remained in a
familiar and convenient setting. Two parents, the
teachers involved in the project and two represen-
tatives of the students participated in each focus
group. A lead moderator and an assistant moder-
ator belonging to the CAPAS-City research team,
facilitated the focus groups to ensure the discussion
remained on the topic of interest. A topic guide
which reflected the study’s aims to ensure consis-
tency across all focus groups and to provide triggers
for discussion was used. This guide had six parts: 1)
Introduction; 2) ATS patterns; 3) individual, social,
and environmental perceptions related to ATS; 4)
attitudes to ATS; 5) intervention proposals; and 6)
other contributions and summing up. All the ses-
sions were audio-recorded and fully transcribed to
ensure the accuracy of the participants’ insights.

Step 2: Formulation of behavioral change objectives

The second step involved giving shape to and specifying
in detail the desired outcomes of the intervention. First,
given that the overall desired outcome of the intervention
was to increase children’s ATS, different program and per-
formance objectives were formulated to obtain behavior-
al outcomes that the intervention sought to accomplish.
However, it is widely recognized that ATS has many differ-
ent influences at different levels (e.g., personal, interper-
sonal, and environmental factors), so program and perfor-
mance objectives were structured according to those levels
of influence. Based on the literature review, the informa-
tion derived from our research and the focus groups, and
influences of ATS were listed by the researchers, specifying
the intervention outcomes for each level of influence (i.e.,
children, parents, and teachers). Second, the influences
selected were crossed with the performance objectives at
cach level of influence to create matrices with change ob-
jectives. These change objectives helped to specify what
needed to be changed in the determinants of ATS in order
to accomplish the performance objectives. All performance
objectives, intervention outcomes, and change objectives
were discussed and agreed at different meetings held by the
Planning Committees of each school.

Step 3:Selection of theory-based methods and prac-
tical strategies

The ProATs intervention program design was based on
the Social-Ecological Model for health promotion (Naylor



et al., 2015), Social Cognitive Theory (Bandura, 2004),
Theory of Planned Behavior (Ajzen, 1991), Self-Determi-
nation Theory (Deci & Ryan, 2000) and Taxonomy of Be-
havior Change Methods (TBCM) (Kok et al., 2016).

The final selection of theory-based methods and strat-
egies was initially performed Local Working Group re-
scarches consensus. Parents’ focus groups were conducted
to request their views on methods and strategies. Parents
were asked to: a) review the methods and strategies select-
ed by the Local Working Group, and b) make a list of what
they believed were the most relevant methods and strate-
gies. Finally, cach Planning Committee selected the meth-
ods and strategies to be used at each intervention school.

Step 4: Program development

A first proposal of the main components of the inter-
vention program was reached, based on the discussions of 4
meetings of the Local Working Group. The ProATs inter-
vention was structured around the following two compo-
nents: (1) the curricular path, (2) the non-curricular path.
Subsequently, two meetings were held with the Planning
Committee of each school where the pilot study was con-
ducted to discuss and determine the final strategies for each
program component.

The strategies used from the curricular path were:

a) Training teachers.

b) Introducing activities such as a questionnaire on
commuting mode, self-reported y families (parents
or grandparents).

¢) Developing ATS-related learning in different cur-
ricular areas.

d) Designing ATS-related curricular materials.

The strategies used from the non-curricular path were:

a) Parental information.

b) Walking School Bus.

¢) Participation in institutional events.

d) Dissemination.

¢) Cycling infrastructure changes.

Later, a pilot study was conducted to test these strat-
egies and their respective materials, and to investigate the
effects of ProATs intervention program on ATS. The aim
of this pilot study was to explore the effectiveness, viability,
fidelity, acceptability, and feasibility of ProATs interven-
tion project.

Setting and participants of the pilot study

After the diagnostic evaluation and the presentation of
reports to the different schools, the priority schools for in-
tervention were identified. The priority centers was iden-
tified due to their low levels of ATS and its consequences
for both the students in the schools and the surrounding
environment (Corral-Abés et al., 2021). Based on previ-

ously published findings (Dobbins et al., 2013), a minimum
sample size of 40 children per intervention is required to
detect changes across groups in PA. Therefore, a total of
150 students from four different private schools were cho-
sen to participate. In particular, two classes per school took
part in this study, and were assigned by convenience (i.c.,
schools that could commit, based on their conditions, to
implement the intervention) to the intervention (IG) or
control group (CG). Both, IG and CG had similar char-
acteristics (e.g., socioeconomic level, located in the same
neighborhood). After excluding incomplete or invalid chil-
dren’s’ questionnaires as well as all children who lived out-
side the city (i.e., households located >4.5 km from the
child’s school), two independent analysis were calculated
(one control compared to one intervention respectively) to
exactly compare data collected in the same days. The base-
line sample of the first comparison included in the analyses
was 128 students (48.9% girls; 10.42 £ 2.05 years; control
group: n/ =/ 43, 61.4% girls; experimental group: n/ =/
85, 37.0% girls). The second comparison was composed
by 61 students (48.1% girls; 10.46 £ 1.75 years; control
group: n/ =/ 36, 61.4% girls; experimental group: n/ =/
25, 37.0% girls).

Measurements and instruments of the pilot study

Children’ ATS was assessed at baseline and immediately
after the 12-weck intervention program with objective and
subjective instruments. ATS was measured subjectively us-
ing a self-reported questionnaire about school travel mode
and frequency (Segura-Diaz et al., 2020). The effect size
of the repeated measures ANOVA analysis was analyzed to
see how much the change in travel frequency before and
after the intervention was affected because of the interven-
tion. Moreover, ActiGraph GT3X+ accelerometer (Acti-
Graph Pensacola Florida, USA) for one week were using
for an objective perspective.

For more information on the evaluation design of the
program, see section 3.6.

Implementation, fidelity, acceptability, and feasibility of the
pilot study.

Both, teachers and facilitator implemented the inter-
vention program at cach experimental school. The inter-
vention period lasted for 3 months, from January to March.
Implementation fidelity was controlled through the pres-
ence of the facilitator at all practical sessions. Implemen-
tation of strategies was registered during or immediately
after the session through a comprehensive checklist.

Acceptability and feasibility of interventions should,
therefore, be examined with the experiences and views of
key agents, such as teachers or children, using qualitative
methods (Laine et al., 2017). Different focus groups were
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conducted with children, parents, teachers, the principal,
and the facilitator of each school to assess acceptability and
feasibility of the intervention at every school. The con-
tributions of the different focus groups were analyzed by
the Planning Committee of each school followed by an in-
depth discussion about what successful contributions could

be incorporated in future interventions.

Step 5: Adoption, implementation, and sustainabil-
ity of the program

Several barriers and facilitators are common across the
adoption, implementation, and sustainability (Cassar et al.,
2019).

First, regarding the adoption of the interventions, pre-
vious works suggest: a) the importance of having a real so-
cial problem that can be solved by an intervention (Huijg
etal., 2013); and b) the importance of social and political
support (Huijg et al., 2013).

Second, with respect to the implementation of
health-related interventions, it is important for the profes-
sionals leading the project to be capable (i.c., have suffi-
cient knowledge and skills) of delivering the intervention,
and for them to experience the intervention’s efficacy (Bar-
tholomew etal., 2011). Also, at school-level, organization-
al factors, which include support from the school principal,
coordination with other agents, and specific staffing con-
siderations, are key determining factors of successful im-
plementation in the education sector (Huijg et al., 2013).

Third and finally, sustainability requires the empower-
ment of the main agents involved in the implementation of
school-based interventions (e.g., school teachers, families,
policy-makers, etc.) to sustain the intervention effects over
time (Mikkelsen et al., 2016).

Consequently, the adoption, implementation, and sus-
tainability of the ProATs project was an overarching con-
cern that we wished to incorporate in every step of the de-
velopment process.

Step 6: Evaluation design

Consistent with the five previous steps, increased fre-
quency of ATS was selected as the main behavioral change
objective to be achieved in children. As previously men-
tioned in steps 3 and 4, other performance objectives were
put forward, such as overcoming barriers, improving their
knowledge, or increasing their intention to carry out ATS.
All these objectives should be evaluated to determine the
effectiveness of the program.

An initial evaluation plan was drafted by the CAPAS-City
researchers and discussed during two meetings of the Local
Working Group in order to produce a final version. This plan
permitted, (1) assessing the impact of the ProATs project,
and providing a specific measure for its effectiveness and, (2)
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assessing its potential to maintain the strategies and actions
implemented during the intervention.

Results
Step I: Needs assessment

Literature review

A review of literature revealed the complexity of the
factors that impact ATS. Individual factors included gender
differences (males more than females), and age (less likeli-
hood of actively travelling to school in the case of young-
er children and adolescents) (Egli et al., 2018; Wilson et
al., 2018). At family level, access to cars and bikes, family
structure, parents’ perceptions, and socio-economic sta-
tus, are consistently related to ATS (Smith et al., 2019).
At community level, school policies, socio-cultural norms,
and physical environments have proven to have an import-
ant influence on active school travel as shown in literature
(Egli et al., 2018). School involvement is an organization
level factor that is causally related to successfully increas-
ing ATS (Lindqvist et al., 2015). Consequently, in our in-
tervention, teachers were highly involved in the develop-
ment of the design, implementation, and evaluation of the
program. The most common barriers to ATS in children
that are reported in literature are distance to school, traffic
volume and dangerous intersections (Ahlport et al., 2008;
Luetal., 2014). In addition, different systematic literature
reviews, which have provided information about the ef-
fectiveness of the ATS interventions (Chillon et al., 2011;
Jones etal., 2019; Pang et al., 2017), have highlighted lack
of theory, weak methodological designs, and a lack of re-
liable and valid measurement tools to conduct ATS inter-
vention programs.

Considering the different levels of the socio-ecological
model, parents are an important factor at an interpersonal
level in the type of intervention sample. Given that the
children participating in the ProATs intervention were
only 10 to 12 years-old, their parents became the gate-
keepers of their behavior in terms of ATS. Consistent with
the central factor in SCT (i.e., social support) (Van Lip-
pevelde et al., 2012), parental attitudes must be used as
a starting point, and be included in the development of

intervention programs.

City context evaluation

The main results obtained showed that children from
private schools used less active modes to commute to
school (i.e., 57.7% walk to school) than children from
public schools (i.e., 79.9% walk to school). Moreover,
less than 1% of children cycled to and from school, (re-
port results: «The patterns of ATS of primary school stu-



dents in the city of Huesca: diagnostic evaluation» (see,
https://capas-c.eu/inicio/ profesionales/); a) although

some barriers to ATS were similar for both parents (i.e.,
distance, driving convenience, and parental mode of
commuting to work), other barriers were only specific
to mothers (i.c., organization of children’s extra-curric-
ular activities, and lack of children’s interest in walking
to school) (Aibar-Solana et al., 2018); b) social cognitive
(i.e., perceived behavioral control was the strongest pre-
dictor of intention, and influenced by autonomy, com-
petence, and perceived environment), and perceived
environmental variables (i.e., safety, accessibility of the
neighborhood) explained about 50% of variance of ATS
(Zaragoza et al., 2020).

School context evaluation

Finally, according to Bardin, (2002) a superficial
reading was carried out which is included within the first
pre-analysis phase, prior to the realization of the category
system. The results of the focus groups carried out in step 1
revealed that it is very important for parents to understand
that the roads are safe, at their children’s age. The focus
groups revealed how social support could have a reassur-
ing effect on families. For example, one of the teachers ex-
pressed, «depending on the family, if the mother is afraid, she will
not let her child go alonex.

Factors such as distance, heavy traffic, dangerous in-
tersections, lack of police at those intersections, or bad or
nonexistent bike paths, were important barriers comment-
ed by parents and teachers. One mother proposed that, «for
example, local police at zebra crossings may mean that people walk
to school». Finally, one teacher said repeatedly that, «the bike
path is very bad, it stops and starts all the time».

Table 1.

Social factors were also commented in the focus groups.
One mother said, «family, the family organization, (...) we can
walk there in the morning, but then, I have to go to work, or to
after-school activities, and (. ..) we must go by car if we want to
arrive on time». Both parents and teachers also talked about
the weight of backpacks as a barrier to ATS, insisting that
«it’s annoying having to listen to your child protesting about his/
her backpack for the 25 minutes the trip lasts».

Step 2: Formulation of change objectives

Based on the information obtained in the first step of
the IMP, several program objectives to increase ATS were
set. After that, the performance objectives for each of the
program objectives were specified in this step (see table
1). Researches from The Local Working Group listed all
the steps that would need to be taken in order to achieve
the program objectives. Later, this list was validated by the
Planning Committees of each school.

Table 1. Overview of the program and performance
objectives set for each intervention level.

Finally, different matrices of change objectives were
developed for each level of influence (see supplementa-
ry material, Appendix A). Different behavioral outcomes
were identified for each level of influence according to the
possibility of achieving the specific performance objective.
Then, different change objectives were established for each
determinant in order to impact the performance objective.

Step 3:Selection of theory-based methods and prac-
tical strategies

Linked to theoretical frameworks and theory-based
methods, different practical strategies were defined to
cope with the change objectives at cach level of influence.

Overview of the program and performance objectives set for each intervention level

Level Target group Program objective Performance objective
C1. Encourage children to use active schoolC.1. PO.1. Increase their frequency of walking and cycling to school
commuting (ATS) C.1. PO.2. Overcome barriers to increase ATS
Individual Children C2. Children’s knowledge about ATS C.2. PO.3. Improve their knowledge of ATS (benefits, safety rules etc.)
C3. Children’s motivation towards ATS ~ C.3. PO.4. Increase their intention to use ATS, by improving their attitudes, and
developing their competence and autonomy in the use of active forms of commuting
P.1. Involve parents in the planning process P1. PO.1. Get them to participate in focus groups organized at each school. Offer
ideas for the intervention program.
I P.2. Parental support for ATS, developingP2. PO.2. Motivate their children to go to school on foot or by bike
nterpersonal Parents

their knowledge and motivation

P2. PO.3. Be a role model for their children using active ways of commuting

P.3. Identify the main barriers and possibleP3. PO.4. Overcome barriers to increase children’s ATS.

solutions

T1. Empowerment of school principal andT1. PO.1. Integrate ATS into the curriculum and take part in the teaching and

teachers

learning process at school.

T1. PO. 2. Participate in the planning of strategies and assignments, which were
directly connected to the curriculum (school principal and teachers). Get involved in

the development of the design, implementation, and evaluation of the program

Organizational Teachers

(teachers)

T2. Promote knowledge and motivation ofT.2. PO.3. Improve their knowledge by providing training in different behavioral

teachers

change strategies

T2. PO.4. Use different strategies to increase children’s ATS
T2. PO.5. Encourage children to carry out ATS
T2. PO.6. Be a role model for the children

Note. PO: Performance Objetives.
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Moreover, different practical implications of these strate-
gies were highlighted to improve their application (see sup-
plementary material, Appendix B).

Step 4: Program development

An overview of the whole ProATs intervention pro-
gram has been shown previously in Appendix B, where all
strategies are portrayed. The development and timing of
the activities can be consulted in the guide elaborated in the
project (Ibor etal., 2019).

The strategies used from the curricular path were:

a) Training teachers. Teachers and the facilitator from
the experimental intervention schools were invited
to attend four training sessions (20h). In the first
training session (4 hours’ duration), a general intro-
duction was given about ATS. The aim of the sec-
ond training session (6h) was to improve the teaching
staft’s capacity in terms of motivating and influenc-
ing students” behavior. The aim of the third training
session (6h) was to establish potential links between
ATS behavior and curricular learning of different
curricular subjects. Possible strategies to encourage
implementation in the school curriculum were dis-
cussed. Finally, in the fourth training session (4h),
teachers and the facilitator initially designed the main
learning activities of the project linked to ATS.

b) Introductory activities such as a questionnaire on
commuting mode reported by families (parents or
grandparents).

¢) Develop learning related to ATS in different cur-
ricular areas. Given that ATS-related contents can
help to fulfil national curriculum requirements in a
variety of subject areas (e.g., social science, math,
physical education, expressive arts), six specific
modules were designed to include ATS. More spe-
cifically, those modules were: 1) high impact pre-
sentation of the project (2 lessons); visit by local
police and high school students (2 lessons); bicycle
didactic unit (8 lessons); exploring the route to
school using photo-voice (3 lessons); design of safe
routes to school (6 lessons); ATS week (2 lessons).

d) Curricular materials. A logo and a t-shirt with
that logo were designed by students to identify the
ProATs project brand at each school to empower
students. Bracelets to foster engagement in ATS
were also designed by students as a way of empha-
sizing responsibility and belonging to the project.

The strategies used from the not curricular path were:

a) Parental information. Different and periodic meet-
ings were held with mothers and fathers. Parents
were provided with information to improve their
knowledge about how to increase children’s ATS.
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b) Walking School Bus. Parents, teachers, or adult
volunteers act as ‘drivers’ or ‘conductors’ to escort
a group of children who walk to and from school.

¢) Participation in institutional events. All students,
parents and teachers who took part in the ProATs
project were invited to participate in an event called
ITB. The ITB is an annual test of bicycle safety,
roadworthiness aspects, and cycling-related skills
and knowledge. This activity addressed the whole
population of the city (i.e., Huesca), and young
people (primary, high school, and university stu-
dents) [see Zaragoza ctal., (2019)].

d) Dissemination included different elements used
during the intervention such as thematic infograph-
ics and letters to families, publications in the local
newspaper, and interviews in the local TV.

¢) Cycling infrastructure changes. Secure bicycle
parking facilities. In collaboration with the City
Council, different bicycle racks were installed in the
schools.

Results of effectiveness of the pilot study

The results of the pilot study were promising, show-
ing a significant increase in ATS (i.c., frequency of ATS),
when comparing experimental and control school students
(overall effect size range from 0.09 to 0.53 (Y)p2) in both
analysis). Thus, ProATs school-based intervention pro-
gram could be an effective program for increasing ATS in

children.

Results of fidelity, acceptability and feasibility of the pilot study

The facilitator, through the check list, was able to verify
that the fidelity of the program was acceptable. 90% of the
strategies were implemented in one of the schools and 80%
in the other.

A superficial reading during pre-analysis phase (Bardin,
2002) were carry out with qualitative data from participat-
ing children, the school principal, teachers, facilitator and
parents to explored the acceptability and feasibility of each
intervention component.

Children recognized the perceived benefits of the dif-
ferent activities carried out, which further reinforced the
acceptability of the intervention. Most of the children
seemed to associate the activities with significative learn-
ing, and they perceived they had learned through the ac-
tivities. One boy said. «I've learned to make tighter turns with
my bike», one girl said, «I've learned the signals to cycle safer».
The children provided some interesting suggestions for
changes to the intervention, including the use of videos,
and they also proposed carrying out activities to connect
their neighborhood to the school, for example walking or
cycling.



Despite the training received, teachers still found it
challenging to engage students in activities. Teachers did
report a lack of confidence in delivering some of the activi-
ties. Teachers talked about a positive implementation of the
strategies when the ATS topics were compatible with the
curriculum. The teachers felt the activities were enjoyed by
the children, appropriately linked to the curriculum, and
that they would be beneficial as a whole-school scheme for
sustainability and continuity throughout the year. Howev-
er, the hours spent on the design and preparation of activ-
ities was suggested to be too time-demanding by the par-
ticipating teachers. One teacher said, «I acknowledge all the
work that we have done, but I enjoyed the project because I like ATS
as a subject-matter».

The lack of family involvement was acknowledged by
the facilitator and teachers as a barrier to implementation.
They also pointed out that a significant weakness of the
project was the capacity to encourage parents to become
involved with their children. One teacher said «lt is a proj-
ect that required important family engagement, but this did not
take place». Several modifications to the intervention were
proposed by teachers and facilitators. These are as follows:
increase training to be able to implement the project with
greater competence and develop the project throughout
the school year and not for a few months.

Despite the low parental attendance rates, they com-
mented that the intervention was beneficial to children and
schools. Parents felt that the school should be mainly re-
sponsible for supporting their children’s ATS project, and
they pointed out that they did not have much time to get
involved. One mother explained. «Parents do not participate
because of the timetable, because they really cannot, or because they
are not interested». Some modifications to the intervention
were proposed by the parents; for example, replacing some
face-to-face meetings with other means of communication,
such as reports, messages, infographics, etc., to facilitate
their participation in the project.

Step 5: Adoption, implementation, and sustainability

To maximize the potential for adoption, implemen-
tation, and sustainability of the ProATs project, we took
advantage of the structure of CAPAS-City, which was cre-
ated to promote PA in Huesca (Spain) and Tarbes (France)
(Zaragoza ct al., 2019).

CAPAS-City provided professional staff and financial
support to adopt and implement the ProATs project. Ex-
amples of this support could be: (1), the creation and co-
ordination of structures such as the Local Working Group,
(2) the Planning Committees, and (3) the facilitator. All
this information is provided through a variety of digital
and printed resources and materials, available on the CA-
PAS-City website (https://capas-c.eu).

In order to guarantee the project sustainability, the re-
scarchers responsible for CAPAS-City signed an agreement
to include the ProATs project within the local «Planning
for Sustainable Mobility (https://www.huesca.es/)» of
the city of Huesca. This Planning aims to develop policies
in order to favor more accessible, friendlier, and safer cit-
ies, where pedestrians and cyclists are expected to be the
main users of the city’s public spaces, instead of drivers of
motorized vehicles.

Step 6: Evaluation design
The evaluation plan allowed us to analyze both the ef-
fectiveness and the potential sustainability of the ProATs

intervention program.

Evaluation design to test the effectiveness of ProATs

The aim of the effectiveness evaluation was to provide
evidence about the potential of the ProATs intervention
program to achieve its target outcomes by: (1) determin-
ing the program efficacy on modifying and increasing the
mode and frequency of ATS, and (2) measuring the effect
of ProATs on the targeted psychosocial variables such as
attitudes, social norm, autonomy, perceived competence,
intention, etc. A quasi-experimental trial design was
planned with an IG from the school involved in the inter-
vention process following the ProATs program, and a CG
from a different, but similar school in the city of Huesca.
IG was assigned by the local government and municipali-
ties. CG was selected by the researchers, based on having
similar characteristics to the selected IG (socioeconomic
level and similar neighborhood). Outcomes were planned
to be measured at baseline and at the end of the interven-
tion program (12-weceks intervention period). A self-re-
ported questionnaire was used to measure the following
six aspects: 1) sociodemographic characteristics, 2) school
travel mode and frequency compared to the previous week
(Monday to Friday), 3) TPB (i.e., attitudes, social norm,
PBC, intention to ATS), 4) BPNs (i.e., autonomy, com-
petence, relatedness), 5) perceived neighborhood environ-
ments, and 6) perceived environmental barriers (Zaragoza

etal., 2020).

Evaluation design to test the sustainability of ProATs

A process evaluation was designed through focus groups
with different agents such as the school principal, teachers,
facilitator, and children, to further assess issues related to the
sustainability of the ProATs intervention program. Questions
were designed to assess, for example, the extent to which
participants found the program interesting and worthy, or
questions regarding the degree to which the grantees found
the sustainability intervention helpful, and which aspects they
found most and least valuable. Specifically, one single ques-
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tion was asked to assess the likelihood of program sustainabil-
ity: «Which category most accurately describes your opinion about
the organization’s situation regarding sustaining ProATs? (definitely
will; hope to; very little chance; no chance)». One question was
used to assess the potential adaptations to the programs re-
quired to improve the likelihood of sustainability: «If you are
planning to sustain, are you: (using the original program format;

making minor adaptations; making major adaptations)».
Discussion

Many behavioral interventions lack the level of detail
required hindering not only its evaluation, but also its rep-
licability and the subsequent scaling-up of effective inter-
ventions (Hanson et al., 2016). The insufficient description
of intervention programs and processes represents a real
problem (Reis et al., 2016).To fill this gap, this paper de-
scribes the evidence-based development of an intervention
program focused on ATS. IMP was used as the conceptual
framework for developing the ProATs project design to
promote ATS among children aged 10-12 years old. This
project was based on relevant theory and available evidence
and developed in collaboration with stakeholders, to in-
crease the potential efficacy and sustainability of the inter-
vention (Thompson et al., 2002).

It is broadly known that the school setting has the po-
tential to influence children’s health (Bonell et al., 2013).
However, is therefore necessary to consider the challenges
associated with school interventions, bearing in mind that
cach school has its own dynamics, shaped by a large num-
ber of microsystems and agents that interact and impact
changes at school (e.g., children’s home environment, and
neighborhood) (Gubbels et al., 2014). Researchers convey
that the nature of large and complex school-based programs
produces problems in the design, implementation, evalua-
tion, and sustainability of interventions (Hammerschmidt
et al., 2011), and they indicate that collaboration among
the different ‘stakeholders’ involved in the program is a key
influencing factor for program efficiency and success (Law-
son et al., 2007).

This collaboration may facilitate the process of trans-
lating research evidence into practice and policy (Koorts
et al., 2018). Within the context of our ProATs project,
it sought to actively engage a variety of stakeholders in the
intervention. A multi-sectoral group of experts (i.c., Local
Working Group) was established at the start of the project
to provide inputs into all project phases. At the start of the
project, in addition different planning committees were
established, comprised of teachers, school principals, and
CAPAS-city representatives, who participated and helped
in the contextualization of the proposals at each school

within each of the phases.
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Two key stakeholder groups were parents and teach-
ers, given that their role is critical for underpinning any
intervention feasibility, acceptability, and overall per-
formance (Downs et al., 2012). Several studies have at-
tempted to conduct interventions using both parents and
teachers together, with a view to generating improved
health outcomes (Haerens et al., 2006; Rhodes et al.,
2020). For example, an increase in teachers’ intrinsic mo-
tivation could decrease barriers to ATS and increase active
travel to schools (Cerro-Herrero et al., 202x). However,
increasing the number of social agents involved also in-
creases the complexity of the intervention (Moore et al.,
2019). Recruiting stakcholders to engage in a research
project is considered to be the most challenging aspect of
the research process (Leask et al., 2019). For example, in
ProATS project, recruiting parents to participate in the
intervention was the hardest part. Despite having held an
initial meeting to explain the project, and that during the
design and implementation phases, parents’ participation
was requested, many parents pointed out that the main
barrier to participation was lack of time. This highlights
the importance of exploring other methods of participa-
tion and feedback. Maybe, it is convenient to take advan-
tage of other meetings programmed by the school (for
example, the evaluation meetings), or to explore other
methods, such as e-mail or a website. Previous studies
suggested that, when trying to engage parents in inter-
ventions, support services such as personalized mail, may
be the most acceptable method (McSweeney et al., 2017;
Wolfenden et al., 2012). In addition to lack of time, it
could also speculate that the low participation of parents
is due to the feeling that the school is mainly responsi-
ble for supporting their children in the ProATs project.
These finding are in agreement with Patino-Fernandez
et al. (2013), who reported that parents felt the school
was responsible for the project development, while the
researchers and the school staff think that it is, or at least it
should be, a shared responsibility.

Teachers reported high levels of acceptability and fea-
sibility, and that the ProATs project fit well with their
school climate. However, they sometimes reported not
having sufficient time to correctly prepare the material and
implement it. This may be attributed to the participatory
approach we followed throughout all the project phases,
co-developing intervention components with them (Jones
et al., 2017). Further, teachers indicated that the main
success factor was the availability of external agents and
structures to support the project. However, the relation-
ship and communication between teachers and PE teacher
was suboptimal. They had to get used to each other, and
their mutual responsibilities were not completely clear.
Maybe limited time available for formal meetings imped-



ed a good collaboration and communication (Bartelink
et al., 2019). To improve this, some schools promised
to review the organization of meetings for the following
school year.

The facilitator was also an essential figure in the
ProATs intervention program, assisting the teachers at
each school. Facilitators are defined as actors who, with
their presence or absence, improve functioning, and in-
crease the opportunity for children to participate in PA
interventions (World Health Organization, 2007). They
provided personal support and guidance to overcome pos-
sible environmental, social, and psychological barriers that
appeared in the process of the intervention. This figure
was highly appreciated in the ProATs project, and both
schools indicated it was essential for the success of the in-
tervention.

Some lessons can be derived from the authors’ expe-
riences in developing this intervention. The first lesson is
the time necessary for its development and implementa-
tion. Although we found IMP useful, we think that, like
other previous studies (Abraham & Michie, 2008; Lloyd
et al., 2011), its main limitation is the time-consuming
nature of the protocol. A significant amount of time was
required by the school community and other structures
to draft it. In fact, we estimate that this process required
about six weeks of full-time work by the research team
(especially the facilitator), and a total of 15 work meet-
ings (i.c., 30h) of the Local Working Group. In addition,
cach Planning Committee spent an average of 30h at the
different coordination and follow-up meetings established
throughout the program. But, despite the time spent, we
strongly believe that it allowed us to create an effective
and sustainable intervention. Second, IMP offered a new
perspective in ATS interventions, since ATS interventions
arc usually designed and implemented by experts and re-
searchers. This protocol contained the concern to include
and engage stakeholders from different levels of the local
ecology (Kutywayo et al., 2018). Third, IMP provides
guidelines to ensure that an ATS promotion program is
based on empirical evidence and sound theories. IMP
helps planners to apply theories by linking social-cognitive
determinants of behavior to behavioral methods, and by
linking methods for behavioral change to practical appli-
cations that operationalize these methods (Fernandez et
al., 2019). Fourth, planners of future interventions should
take into consideration that planning an intervention using
IMP requires the coordination of different structures and
necessary funding. The presence and participation of CA-
PAS-City appears to be a structure that is able to respond
to the main needs and challenges of this intervention to
increase ATS levels. However, its presence implies a cost
that should be inescapably provided when an intervention

of this nature is to be applied. Fifth, although IMP provides
guidance to identify needs and develop interventions, ad-
ditional research and approaches are needed to more accu-
rately address the questions posed by each of the steps; in
particular, the identification of determinants and the selec-
tion of methods of behavioral change. Additional research
is needed to build the evidence base for the effectiveness
of certain methods to address ATS determinants (Crutzen
etal., 2017). Sixth and final lesson, IMP enabled a flexible
application of the protocol that helped teachers select and
adapt the program to their needs and interests. All schools
differed in the way they worked day-by-day, and it is pos-
sible that what worked well in one school may not work
in another. School-based research is highly influenced by
contexts, which differ significantly from one school to
another, such as staff, teaching methods, budgets, lead-
ership, and support (Berliner, 2002), so educational re-
search should consider all these elements.

Some strengths and limitations of the ProATs interven-
tion program should be considered. The collaboration be-
tween researchers and stakeholders, the standardization of
the intervention materials and teacher training sessions, as
well as the process of implementing the protocols, are the
major strengths of this intervention. Due to the application
of IMP, it was possible to document the development pro-
cess of the program in detail, and therefore, information
can now be made available to other researchers wanting to
develop interventions such as this.

Regarding limitations, parental involvement in all pro-
cess steps should be improved. Further, it should also be
highlighted that this intervention did not include changes to
the physical environment, and only included some minor
changes to the environment (e.g., having a facilitator and
fostering an ATS-supportive environment). Future inter-
ventions should give special consideration to attend to these

environmental changes.
Conclusions

Real-world interventions require a better understand-
ing of the complex systems in which contextual factors,
including organizations, intervention agents, target pop-
ulation, and social influences show a more reduced con-
trol. In this paper, we have provided the development
process of a school-based intervention program aimed
at encouraging children, aged 10-12 years, to engage
in ATS. We have shown in detail, through the different
steps guided by IMP, the complex protocol to develop
the ProATs intervention program. The IMP explained
in this study allowed us to develop a structured proposal
to increase ATS that may be successfully applied in other
school contexts.
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Appendix A

A.1. Matrix of change objectives of the ProATs intervention for children at an individual level

Performance Influences
objectives Attitudes Subjective norms Perceived Perceived barriers Autonomy Knowledge
and social support behavioral
control /Self-

efficacy

C.1. PO.1. A.1. Express S.N.1. Feel that the B.1. Express P.B.1. Be able to A.1. Decide to K.1. List the

Increase the

positive feelings

people who are most

confidence about

make a positive

participate in the

learnings they need

frequency of them  toward ATS important to them their ability to balance between the project for safe ATS

walking and think they should use ATS pros and cons of the

cycling to school use ATS ATS

C.1. PO.2. A.2. Point out their ~ S.N.2. Feel that the B.2. Express P.B.2. Be able to A.2. Feel that their K.2. Know how to

Overcome predisposition to people who are most  confidence to provide solutions to viewpoints are taken  overcome the

barriers to overcome barriers important to them overcome overcome barriers into account, specific barriers on

increase ATS will help them identified allowing them to their route to school
overcome barriers barriers make choices and to

solve problems

C.2. PO.3.
Improve their

knowledge of

A.3. Show interest
in learning how to
travel safely to

S.N.3. Feel that the
people who are most
important to them

B.3. Believe they
are capable of
learning how be

P.B.3. Express their
knowledge of
environmental

A. 3. Participate in
identifying their
learning needs

K.3. Know why ATS
is recommended

(physical,

ATS (benefits, school will help them active barriers on the route psychological, social,
safety rules etc.) understand the rules  commuters to school and environmental
and create a safe benefits)
route
P3. PO .4. A.4. Express S.N.4. Feel that the B.4. Express P.B.4. Be willing to A.4. Feel that their K.4. Express a

Overcome
barriers to

increase

curiosity and
attraction to come

and go to school on

people who are most
important to them
will provide support

their capability
and ability to go
to school alone

implement solutions
to identified barriers
on the route to

interest in relation
to ATS is a
consequence of their

greater desire to use
ATS.

children’s ATS.

foot or by bike.

for ATS

school.

personal initiative

Note: Attitude is conceptualized as an instrumental component (i.c., extent to which behavior is seen as beneficial and useful); Subjective norm conceptualized

as injunctive norms (what significant others think), and descriptive norms (i.e., what significant others do); Perceived behavioral control is conceptualized as

self-efficacy (i.e., an individuals confidence in her/his ability to perform the behavior), and perceived control (i.e., control within the environment).

A2. Matrix of change objectives of the ProATs intervention for parents at an interpersonal level

Performance objectives

Influences

Attitudes

Perceived barriers

Knowledge

Social influences (social
support, social norms)

P1. PO.1. Get parents to
Pparticipate in focus groups
organized at each school.
Parents contribute to the
intervention program with
ideas

A.1. Parents express their
interest in participating in
the project, putting forward
ideas to promote ATS

No change objective

No change objective

No change objective

P2. PO.2. Parents motivate
their children to go to school
on foot or by bike

A.2. Parents express their
interest in helping towards a
change in behavior, and
encourage the use of ATS

P.B.2. Parents express their
interest and concern for looking
for solutions to overcome the
barriers that allow promoting
their children's ATS

K.2. Parents know the
benefits of ATS, both
for their children and

for the environment

S.1.2. Parents indicate that
they are able to motivate
their children towards ATS

P2. PO.3. Parents are a role
model for their children using

active modes

A.3. Parents express positive
feelings about being role
models for their children

No change objective

K.3. Parents know that
being a role model for
their children,
encourages them in

ATS

S.I.3. Parents change their
own habits and reduce
their use of the car

P2. PO .4. Parents overcome
barriers to increase children’s

ATS.

A.4. Parents express the
need to overcome barriers to

children’s ATS

P.B.4. Parents discuss their
doubts and fears about allowing
their children to walk and cycle
to school, and propose
solutions

K.4. Parents know
solutions to overcome
the different barriers

S.1.4. Parents understand
the importance of
supporting, and
encouraging their children
to overcome the barriers
identified on the route to
school

A3. Matrix of change objectives of the ProATs intervention for teachers at an organizational level

Performance objectives

Influences

Belief about capabilities
(perceived behavioral
control/self-efficacy)

Knowledge

Attitude

Social influences
(social support,
social norms)

T1.PO.1. Teachers involved in
the development of the design,

implementation, and evaluation
of the program

B.1. Teachers point out the
importance of actively

participating in the different

project phases

K.1. Increase knowledge
about other strategies to
improve ATS

A.1. Teachers express positive

feelings about their

No change
objective

participation in the project

T1.PO.2. ATS is integrated into B.2. Teachers point to the K.2. Teachers know how to A.2. Show positive attitudes No change
the curriculum, and is part of the importance of identifying the optimize interpersonal styles towards ATS in related objective
school’s teaching and learning curricular learning that can (e.g., autonomy support, self- contents
help to promote ATS determined motivation,

development of strategies to

promote competence and

relatedness need satisfaction)
T2.PO.3. Teachers use different B.4. Teachers express K.3. Teachers know and list A.3. Teachers express positive ~ No change
strategies to increase children’s confidence that they can use different strategies to increase feelings about the benefits of objective

ATS

different strategies to increase
children’s ATS

children’s ATS

using different strategies to
increase children’s ATS

T2.PO.4. Teachers encourage
children to use ATS

B.5. Teachers express

K.4. Teachers know that ATS

A.4. Teachers express positive

S.I. 4. Teachers

confidence that they can is beneficiary for children feelings about the benefits of encourage
encourage children to use encouraging children to use children to use
ATS ATS ATS

T2.PO.5. Teachers are a role B.6. Teachers express K.5. Teachers know that A.5. Teachers express positive ~ No change

model for children

confidence that they are a role
model for children to use ATS

being a role model for
children encourages them to
increase ATS

feelings about being a role
model for children’s ATS

objective
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Appendix B
B1. Theoretical frameworks and methods, and subsequent strategies and practical implications to achieve the change objectives at individual intervention level
Main
Change Practical implications
Methods lated Global strategi
Influence Objectives cthods ;]eczr?cs obal strategies Some examples
Photo-voice to give participants the chance to reflect
upon photographs that mirror the social and
Provide a rationale SDT Use photographs as criticism environmental
reality that can influence their lives and their behaviors
Al Encourage student participation in the Brainstorming to create meaningful and realistic goals.
A. 2' development of objectives based on Write individual goals.
A.S- Goal-setting TPB information about individual, social, and Design a timeline that helps children remember the
Attitudes A'4-' environmental consequences of ATS behavior established objectives and their timing
o Emphasize Encourage children to participate in the Children design and participate in Walking School Bus
P . SDT different challenges and activities of the
responsibility L Participation in the community ITB (bicycle safety test)
project /
Participation in social medi
S.N.1 Behavioral journalism  TBCM  Disseminate the project to the community i X articipation in socta:media .
S.N'Z' Interviews in local newspaper and on local television
Subicctive N.2. N
arild J:;il;l:zon::t S.N.3. Use of lay health Invite students from higher courses to share their
PP N4  workers; peer education TBCM Involve students from other courses experiences in ATS
Verbal ion t Guide children to adopt an idea through the
Belief about roa per:quas'lon © repetition of messages with arguments . .
boost self-efficacy TBCM X o X My diary of Active Transport to School
capabilities B.A designed to strengthen positive beliefs /
erceived B.2. Provide optimal Match challenges to student competences
(bph ioral rovide optima SDT g P Bicycle teaching unit
e axlnoralf B.3. challenge Set tasks in pedestrian and bicycle training
CO“t{O /self- B.4. L Participation of other significant agents for the L. .
efficacy) Social support TPB hid Parental and police involvement in school routes
chi
P.B.1. . .
PE2 Analyze the results of perceived barriers
U obtained through questionnaires, and plan  Photo-elicitation interviews using photo-voice photos
eive iers P.B.3. Barrier identificati SDT ’
Perceived barriers o arrier identification strategies to overcome them and others.
Al1.,A.2., o . ) i . R Children choose and select meeting points for walking
Autonomy A3, A4 Choice SDT Involve students in decision-making school bus
K.1.,K.2. Elaboration TBCM Connect learning with reality Interview with the local police
Knowledge K.3.,K.4. Use Imagery TBCM

Test learning in a safe environment

Road safety circuit
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B2. Theoretical frameworks and methods, and subsequent strategies and practical implications to achieve the change objectives at interpersonal intervention

level
Main
Ch: Practical implicati
Influence K angc Methods related Global strategies ractical implications
Objectives theories Some examples
Pres i d discussi f the d f ATS
. Al1.,A2. . . Inform about social and environmental resentation én iscussion of the alta ° S

Attitudes Social planning TBCM patterns, and influence factors of their

A3, A4 consequences children

Participatory TBCM Encourage participation in the walking Participate in the design of the routes to escort
Perceived P.B.2. problem solving school bus your children to school
barriers P.B.4. Barri Identify barriers i S
arriers . arnjﬂ: . SDT entily barriers on main routes to Photo-voice interviews and questionnaires.
identification school

K.2. Discussion TBCM Share information about parents' top chular’mcctiflgs
Knowledge K.3. concerns Experts’ meetings

K.4. Information TPB Raise awareness of the benefits of ATS Infographics and reports
Social Modelin TPB Encourage and support, to facilitate Parents participate in different activities such
influences S12 8 SCT ATS behavior as a cycling trip outside school.
(social o

S.L3.
support, i i i Co-organize / co-prepare events (e.g., ATS

h S.1.4. System Change TBCM Make alliances with different agents

social week) Focus group
norms)

B3. Theoretical frameworks and methods, and subsequent strategies and practical implications to achieve the change objectives at organizational intervention

level
Main
h Practical implications
Influence C, ange Methods related Global strategies ractical mphications
Objectives K Some examples
theories
Enact mastery TBCM Review teachers’ previous experiences, — Create support structures for teachers such as
experiences and adjust needs to implement the project Planning Committees
Belief about City' Mayor and representatives from the
e B.1. Verbal TBCM L. public health, sport, and culture sectors
capabilities X Record audiovisual resources i’ X
K B.2. persuasion SCT recorded a video to transmit messages to
(perceived .
) B.3. encourage children to use ATS
behavioral -
B.4. Provide
control/self- i . L X . .
B.5. information SDT Self-monitoring of behavior Use diary records to monitor ATS progress
efficacy) /
/ feedback
C t the objectives of th ject t
Goal-sctting TPB onnect the o !LC 1ves of the project 10 g 1 cation Resource Kit
those of the curriculum
K.2. . > o
. Improve the teaching staff’s capacity in
K.3. Technical . L . . -
Knowlcdgc X TBCM terms of motivating and mﬂucncmg Training program for teachers
K.4. assistance R .
students’ behavior
K.5.
A.l., A3 Entertai t
Attitude ’ ’ nte elnnmen TBCM Promote environmental awareness Webquest about friendly and sustainable cities
A4, A5, education J
i TPB .
isxffillilnccs Modeling SCT Active participation of teachers Teachers help at the meeting points
social S.L4. ial
(socia Socia TPB X i . Meeting with the person in charge of city
support and encouragement Plan collaboration with other city agents .
SCT ’ mobility
norms) /support ’
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Discusion

El seguimiento de las diferentes fases del Intervention Mapping Protocol ayudo en la
investigacion a identificar las diferentes necesidades y/o retos presentes en la literatura y
las propuestas metodoldgicas de éxito que han sido utilizadas en otras intervenciones
(Fernandez et al., 2019). En este sentido, el protocolo fue una guia para planificar y
tomar decisiones a la hora de disefar, implementar y evaluar nuestro proyecto de
intervencion. Ademas, y para dar respuesta a todos los retos identificados, se tuvieron
en cuenta en todo momento la perspectiva socio-ecologica del problema, el uso de
marcos tedricos, la referencia de evidencias cientificas y la participacion de los agentes
sociales (Kok et al., 2017). Este apartado de discusion se articulara desde los diferentes

retos identificados.
Reto 1. Evaluacion del transporte activo: La importancia de la distancia.

Uno de los primeros retos que se plantean en la fase 1 de Intervention Mapping
Protocol es identificar las necesidades de intervencion a través del estudio de los
patrones de transporte activo al centro escolar (Fernandez et al., 2019). Durante esta
evaluacion se detectd, como ya venia diciendo la literatura (Dinu et al., 2019; Herrador-
Colmenero et al., 2014b; Lu et al., 2014), que la falta de criterios claros de medicion
hace dificil la clasificacion de la poblacion en activos o pasivos y la comparacion de los
resultados obtenidos con los de otros estudios. A su vez, la forma en la que se clasifica
al alumnado repercute en los factores de influencia identificados (Zaragoza et al., 2019).
Como consecuencia, en la tesis doctoral se han evaluado estos patrones y sus factores de
influencia en base a la frecuencia (Corral-Abos et al., 2021), al modo (Zaragoza et al.,
2020) y al momento de desplazamiento (ir o volver) (ver estudio 4).

La distancia desde el domicilio al centro escolar mostr6 ser una variable fundamental
a la hora de clasificar al alumnado en activo o pasivo en su desplazamiento (Zaragoza et
al., 2019) y en consonancia con otros estudios (Chillén et al., 2015; Rodriguez-Lopez et
al., 2017), se presentd como uno de los factores mas relacionados con los niveles de
transporte activo al centro escolar. A este efecto, los criterios de medicion y de
clasificacion del alumnado en base a la frecuencia, al modo o al momento de

desplazamiento se establecen en los diferentes estudios de la tesis doctoral, siendo
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siempre la distancia un dato relevante que se especifica claramente y que se utiliza para
comparar y constatar los resultados.

Atendiendo a todos estos criterios, la evaluacion de los patrones de desplazamiento
activo dio como resultado la deteccion de centros prioritarios de intervencion. Se
identifico que los centros concertados de la ciudad de Huesca tenian niveles de
transporte activo estadisticamente inferiores (i.e., M=6,38; SD=3,92) a los de los
centros publicos (i.e., M=8,50 SD=2,97). Esta tendencia estd en consonancia con
estudios anteriores (Merom et al., 2006). Ademés de estos bajos niveles de
desplazamientos activos, los centros concertados de Huesca estan ubicados de manera
muy proxima en el misma area geografica, lo que se traduce en problemas de trafico que
a su vez aumentan los niveles de contaminacion alrededor de estas escuelas (Keall et al.,
2020). Esto, sumado a las implicaciones que los patrones de transporte tienen en los
niveles de AF del alumnado (Costa et al., 2020) y las consecuentes implicaciones en su
salud (Dinu et al., 2019; Mandic et al., 2019; Singleton, 2014), gener6é una necesidad
prioritaria de intervencion en estas escuelas.

Finalmente, teniendo en cuenta estos resultados y en referencia al criterio de la
distancia, la ubicacion que las escuelas concertadas tienen dentro de la ciudad se traduce
en un aumento de la distancia a la hora de desplazarse (Corral-Abos et al., 2021). En
este sentido la distancia fue una de las principales barreras para desplazarse
activamente, como ya se ha identificado en la literatura (Ikeda, Hinckson, et al., 2018;
Ikeda, Stewart, et al., 2018; Larouche, 2018). La necesidad de disminuir esta barrera
hizo que en la intervencidon se tuviesen en cuenta estrategias que aumentasen la
percepcion de seguridad en los trayectos y el fomento del uso de la bicicleta, ya que en
otras poblaciones se ha demostrado como los umbrales de distancia son mayores en el
uso de la bicicleta en comparacion con el caminar (Chillon et al., 2016).

A modo de resumen, la constatacion de que los criterios de evaluacion repercuten en
los factores de influencia, tuvo como consecuencia el estudio de los patrones desde
diferentes perspectivas para comprender mejor las necesidades a las que se enfrentaba la

intervencion.
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Reto 2. La necesidad de identificar los factores de influencia sobre los que apoyar las

estrategias de intervencion.

Otro de los retos que se plantean en la fase 1 del Intervention Mapping Protocol es el de
identificar los factores que influencian en el tipo de transporte utilizado para ir al centro
escolar y las condiciones ambientales asociadas (Fernandez et al., 2019). Si realmente
queremos aumentar la eficacia de las intervenciones es fundamental identificar los
factores especificos de cada contexto particular para poder plantear los objetivos y las
estrategias de intervencion especificas durante la fase 2 del Intervention Mapping
Protocol (Bartholomew et al., 2016).

En nuestro contexto particular se identificaron: (1) la percepcion de control —nico
factor que explicaba directamente la intencioén de realizar un transporte activo al centro
escolar—, (2) la autonomia en los desplazamientos matutinos y (3) las actitudes de las
familias, como variables de influencia en la frecuencia, el modo y el momento de
desplazamiento.

La percepcion de control, tal y como se muestra a lo largo de la tesis doctoral, es una
variable que predice la intencion de un transporte activo, tanto al centro escolar (Carver
et al., 2013), como en el tiempo libre (Eves et al., 2003). Esta variable se explica en el
contexto de la intervencion en relacion a la satisfaccion de dos necesidades psicoldgicas
basicas —como son la percepcion de autonomia y de competencia—, lo que puede
entenderse si la percepcion de control se define como la facilidad o dificultad percibida
a la hora de realizar el comportamiento (Ajzen, 1991). Podria decirse que los nifios que
se perciben mas autdbnomos y mas competentes en el desplazamiento, sienten una mayor
motivacion por el comportamiento (Gillison et al., 2019) y perciben que tienen una
mayor facilidad de realizarlo. A su vez, esta facilidad percibida (i.e., percepcion de
control) también estd explicada por la percepcion de las barreras ambientales (i.e., el
ambiente fisico y la seguridad), que han mostrado tener una fuerte relacion con el
transporte activo al centro escolar en otros estudios (D’Haese et al., 2015; Ikeda,
Hinckson, et al., 2018; Ross et al., 2017). La formulacion de la finalidad del proyecto
interdisciplinar aplicado en las escuelas (i.e., fomentar los desplazamientos activos de
forma autéonoma y con seguridad), hizo posible que la adquisicion de los aprendizajes
curriculares implicados en el programa de intervencion incidiese en estos factores de

influencia.
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Sin embargo, los diferentes estudios que se han realizado sobre la percepcion de control
en el transporte activo al centro escolar son limitados (Larouche, 2018). Esta variable,
juntamente con la autonomia, podria estar relacionada de forma diferente con el
comportamiento, dependiendo del momento en el que se realiza el transporte activo
(i.e., para ir o para volver del colegio), algo que ya se planted recientemente en la
literatura (Herrador-Colmenero et al., 2019) y que se recoge en esta investigacion (ver
estudio 4). A este respecto, para el alumnado que vive lejos parece que el
desplazamiento de ida a la escuela es menos propenso a la utilizacion de un transporte
activo, en sintonia con los resultados de otros estudios (Larsen et al., 2012; McDonald
et al., 2014; Samimi & Ermagun, 2013; Seraj et al., 2012). Esta diferencia puede estar
relacionada con la conveniencia familiar y el tiempo del que se dispone por las mafianas
(Pizarro et al., 2016), siendo mayores los niveles en el alumnado con una mayor
percepcion de control y autonomia. En base a estos resultados, en la intervencion se
incluyeron situaciones de aprendizaje para la mejora de las habilidades en un ambiente
controlado (Bandura, 1998) y situaciones —que buscaban simplificar la organizacion
familiar— en las que se crearon puntos de encuentro y rutas seguras, favoreciendo asi la
autonomia del alumnado y disminuyendo barreras de planificacion (Aibar-Solana et al.,
2018; Ross et al., 2017).

Por ultimo, en las edades en las que se ha llevado a cabo la intervencion es
trascendental la importancia que tienen las familias en la decision del tipo de transporte
que utilizan sus hijos para ir al centro escolar (McMillan, 2005, 2007; Sirard & Slater,
2008). Los resultados de esta tesis doctoral han mostrado la influencia que tienen las
actitudes hacia el transporte activo —sobre todo de las madres— en la frecuencia de
desplazamientos activos del alumnado, como pasa en muchos otros comportamientos
infantiles (Schoeppe, Vandelanotte, et al., 2016). El tipo de trabajos que suelen tener las
madres, y la percepcion cultural que se tiene de que son ellas las cuidadoras principales
(Schoeppe, Vandelanotte, et al., 2016), puede explicar que sean sus percepciones las
que expliquen en mayor medida el comportamiento. Sin embargo, el programa de
intervencion busco una implicacion activa de las familias —tanto madres como
padres—debido a la importancia del apoyo familiar en la decisiéon de utilizar un
trasporte activo al centro escolar (Loureiro et al., 2022). Para ello se les hizo participes

de algunas de las situaciones de aprendizaje (p. €j., deteccion de barreras en la ruta al
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centro escolar con la técnica de “foto voz™® o la participacion en “el dia de la rueda”) y
de grupos de discusion para conocer sus percepciones e inquietudes (p. ej., barreras
hacia el transporte activo o efectividad del programa).

La implicacion de las familias en las diferentes actividades fue uno de los mayores
retos de la intervencion, la escasa participacion de éstas es una de las mayores
limitaciones identificadas en nuestra investigacion, lo que esta en consonancia con otros
estudios (Leask et al., 2019). Sin embargo, debido al rol critico que desempefian en la
efectividad y sostenibilidad de este tipo de intervenciones, las investigaciones futuras
deberian ayudar a comprender los factores que influencian esta participacion y qué
estrategias podrian ser mas efectivas para aumentarla.

Podria decirse que los factores clave identificados en nuestro contexto especifico
guiaron los aprendizajes mds importantes a desarrollar en el alumnado (i.e., su
competencia y autonomia), el tipo de estrategias a implementar que pudiesen ser mas
eficaces (p. ej., putos de encuentro y rutas seguras), y la necesidad de implicar a las
familias en el proyecto educativo para, de esta manera, aumentar el impacto de la

intervencion.

Reto 3. Calidad de las intervenciones: Perspectiva socio-ecologica, participacion de los

agentes y la utilizacion de evidencia cientifica.

Una de las necesidades principales reconocidas en las diferentes revisiones sistematicas
realizadas sobre intervenciones para promocionar el transporte activo al centro escolar
se refiere a la mejora de la calidad de las intervenciones en términos de efectividad y
sostenibilidad (Chillon et al., 2011; Jones et al., 2019; Larouche et al., 2018; Villa-
Gonzalez et al., 2018). En estas revisiones se identifica la necesidad de mejorar los
disefios de intervencion y su evaluacion, motivos por los que en ProATS se ha utilizado
el Intervention Mapping Protocol como guia de las acciones y decisiones a tomar
durante el proceso de intervencion.

La heterogeneidad en los disefios de los diferentes estudios, asi como de los
resultados de las intervenciones para promover el transporte activo al centro escolar,
hace que sea dificil identificar los criterios que pueden hacerlas mas eficaces (Jones et

al., 2019) y sostenibles. Sin embargo, las intervenciones basadas en la evidencia

8 Del inglés Photovoice, es una técnica cualitativa que consiste en proporciona a las personas camaras
para fotografiar sus realidades percibidas permitiéndoles identificar, representar y mejorar su comunidad
(Wang, 1999).
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cientifica son mas eficaces que aquellas que no lo estan (Kok et al., 2017; Peters et al.,
2009). Por lo tanto, el programa de intervencion ProATS intent6 utilizar estrategias que
habian demostrado ser eficaces en otras intervenciones. Por ejemplo, una de estas
estrategias es apoyar y conectar el programa de intervencion con el curriculo escolar
(Henderson et al., 2013; Hinckson et al., 2011; Hinckson & Badland, 2011; Xu et al.,
2015), aspecto que incorpora el programa de intervencion a la hora de desarrollar los
aprendizajes necesarios con lo que poder aumentar la probabilidad de desplazarse de
forma activa.

Otra de las recomendaciones que propone la literatura para aumentar la calidad de las
intervenciones de promocion del transporte activo al centro escolar es la utilizacion de
modelos socio-ecologicos adaptados al contexto especifico (Larouche et al., 2018; Pang
et al., 2017). La perspectiva socio-ecoldgica (i.e., multinivel) de ProATS se refleja tanto
en la utilizacion de este marco conceptual para el estudio de los factores de influencia
del transporte activo al centro escolar para cada uno de los niveles, como en la
utilizaciéon de los métodos y estrategias de cambio comportamental especificos para
cada nivel (Kok et al., 2017). Para basar la intervencion en este modelo se ha requerido
de una gran cantidad de tiempo y de coordinacion de las diferentes estructuras (Innerd et
al., 2019; Kok et al., 2017); elementos factibles gracias a la insercion del programa en la
Plan de Movilidad de la ciudad de Huesca y la financiacion que posibilité la creacion de
CAPAS-ciudad.

En la esfera politica, la inclusion del proyecto en el Plan de Movilidad de la ciudad
que traia consigo politicas asociadas al transporte activo (p. ej., peatonalizacion del
centro de la ciudad o charlas de la policia en los colegios) y el soporte que éste recibid
desde la Inspeccion Educativa, aumentaron las probabilidades de la sostenibilidad de la
intervencion (Innerd et al., 2019; Jones et al., 2019). La estructura de CAPAS-Ciudad
facilit6 la cocreacion de ProATS, que se llevd a cabo mediante la creacion de grupos de
trabajo con la ciudad, los investigadores y las escuelas. Este proceso de cocreacion hizo
que se generase un programa de intervencion flexible que pudiera ser facilmente
adaptable en cada centro escolar. El compromiso de las escuelas de adaptarlo como
proyecto de centro requirié un cambio a nivel organizacional que se facilit6 —mediante
la figura del facilitador— con experiencias previas, guias, protocolos y con la formacion
adaptada al profesorado, mejorando la fiabilidad y por tanto la efectividad de ProATS
(Innerd et al., 2019; Kok et al., 2017).
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En definitiva, el programa de intervencion, ademas de incidir en un problema social
real, respondia a una necesidad del contexto. Esto, juntamente con el uso de
metodologias didécticas que promueven aprendizajes contextualizados, hizo que

ProATS fuese una intervencion exitosa en el alumnado que participd.
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Conclusiones

Las distintas formas de clasificacion del alumnado en activo o pasivo en su
desplazamiento al centro escolar pueden dar como resultado diferentes factores que
determinan el comportamiento. Esto repercute en la seleccion de las estrategias de
intervencion mas eficaces para aumentar los niveles de transporte activo al centro
escolar. En este sentido, se recomienda realizar un estudio de estos determinantes con
diferentes tipos de patrones (p. €j., frecuencia semanal, modo habitual...) para tener una
radiografia més completa del contexto a intervenir.

Para el alumnado de 4°, 5° y 6° de primaria de la ciudad de Huesca la distancia a las
escuelas —sobre todo cuando es superior a 725m— es una de las principales barreras
para usar un transporte activo al centro escolar. A su vez, las bajas percepciones del
alumnado respecto a su capacidad para poder ir al colegio de forma activa y su
percepcion de autonomia para realizarlo, hacen que disminuyan sus intenciones de
realizar este comportamiento, asi como el desplazamiento activo en si mismo. A nivel
familiar, la organizacién en los diferentes momentos de desplazamiento al colegio y las
actitudes de las madres hacia el transporte activo tienen también una clara influencia.

Con el objetivo de disminuir estas dificultades se propuso una intervencion educativa
que plante6 al alumnado las siguientes preguntas fundamentales: ;qué necesitais
aprender para ir de forma segura y auténoma al centro escolar?, ;quién os puede
ayudar? A partir de aqui, el proyecto interdisciplinar buscé aumentar, desde las
diferentes asignaturas curriculares y actividades no curriculares, los conocimientos del
alumnado acerca del comportamiento, sus actitudes, su competencia y su autonomia
para aumentar los desplazamientos que realizan de forma activa al centro escolar, tanto
andando, como en bicicleta —siendo este medio una alternativa al alumnado que vivia
lejos—. Con el objetivo de realizar esta intervencién mas efectiva y sostenible, se busco
la implicacion activa en el proyecto de las familias, del profesorado, del alumnado del
centro y de los principales agentes externos. Asi fue como la intervencion realmente se
convirtié en un proyecto de centro en el que particip6é toda la comunidad educativa.
Ademas, la intervencion se implementd dentro del Plan de Movilidad de la ciudad de
Huesca, en el que se realizaron varios cambios ambientales como la peatonalizacion del

centro de la ciudad o la instalacion de aparca bicis en los centros educativos.
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La realizacidon de esta investigacion ha requerido de recursos econdmicos y humanos, a
la vez que de un compromiso educativo y de ciudad, para poder llevar a cabo el cambio
cultural que supone variar la forma en la que las nifias y nifios se desplazan al centro
escolar en la ciudad de Huesca. En este sentido, la sostenibilidad de la intervencion es la
perspectiva de futuro mas importante de esta investigacion ya que su relevancia esta
alineada con lo expuesto en el actual Real Decreto 157/2022, de 1 de marzo, por el que

se establecen la ordenacion y las ensefianzas minimas de la Educacion Primaria.

(...) La sociedad democratica demanda una ciudadania comprometida y critica que
participe de manera activa en el ambito escolar y en otras actividades que tengan
influencia en el bienestar de la comunidad. En este marco de convivencia, el
alumnado debe tomar conciencia de la importancia de las normas de conducta social,
la movilidad segura, saludable y sostenible, (...). (Anexo II. Competencias

especificas, 9. RD 157/2022, de 29 de diciembre).

Para ello, se espera que la intervencion haya sido acogida por las comunidades
educativas, satisfaciendo las necesidades del presente sin olvidar durante el proceso el
compromiso con su capacidad futura para que sean ellas mismas las que lideren esta u

otras futuras propuestas educativas.
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Conclusions

The various ways of classifying students as active or passive in their travel to school can
result in different factors that determine behavior. This has implications for the selection
of the most effective intervention strategies aimed at increasing active school travel
levels. In this sense, a study of these determinants with different kinds of patterns (e.g.,
weekly frequency, usual mode, etc.) is recommended in order to have a more complete
picture of the context to be intervened.

For 4th, 5th and 6th grade primary school students in the city of Huesca, the distance
to schools —especially when it is greater than 725m— is one of the main barriers to
using active transportation to school. In turn, the low perceptions of students regarding
their ability to go to school in an active way and their perception of autonomy to do so,
decrease their intentions to engage in this behavior, as well as in active travel itself. At
family level, the organization of the different travel times to school and the mothers’
attitudes towards active transportation also have a clear influence.

To reduce these difficulties, an educational intervention was proposed that asked the
students the following fundamental questions: What do you need to learn to go to
school safely and independently?, and, Who can help you? From this point on, the
interdisciplinary project sought to increase, from the different curricular subjects and
non-curricular activities, the students' knowledge about their behavior, attitudes,
competence, and autonomy to increase the number of trips they actively made to school,
both on foot and by bicycle, this being an alternative for students who lived far away.
To make this intervention more effective and sustainable, we sought the active
involvement of families, teachers, students, and principal external agents in the project.
This is how the intervention really became a school project in which the entire
educational community participated. In addition, the intervention was implemented
within the Mobility Plan of the city of Huesca, in which several environmental changes
were made such as the pedestrianization of the city center or the installation of bike
racks at schools.

Conducting this research has required economic and human resources, as well as
educational and city commitment, to carry out the cultural change that involves
modifying the way in which children travel to school in the city of Huesca. In this

sense, the sustainability of the intervention is the most important future perspective of
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this research since its relevance is aligned with that set out in the current Royal Decree
157/2022, of March 1, which establishes the organization and minimum teachings of

Primary Education.

(...) Democratic society demands a committed and critical citizenship that actively
participates in the school environment and in other activities that have an influence
on the welfare of the community. In this framework of coexistence, students must
become aware of the importance of the rules of social conduct, safe, healthy, and
sustainable mobility, (...) (Annex II. Specific competences, 9. RD 157/2022, of 29

December).

To this end, it is hoped that the intervention has been welcomed by the educational
communities, satisfying the needs of the present, but not forgetting throughout the
process, the commitment to their future capacity so that they themselves will be the

ones to lead this and other future educational proposals.
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Anexo 1
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Anexo 3

Estimadas familias,

Nos ponemos en contacto con ustedes para informarles sobre el nuevo proyecto en el
que va a participar nuestro centro. Es un proyecto europeo denominado “CAPAS-CITE
/ CAPAS-CIUDAD” liderado por la Universidad de Zaragoza, Ayuntamiento de
Huesca, Ayuntamiento de Tarbes y Université de Pau et des Pays de I’Adour. Ademas
cuenta con varios socios colaboradores como el Servicio provincial de Educacion,
Cultura y Deporte; Departamento Educacion, Cultura y Deporte Gobierno Aragon;
Servicio provincial de Sanidad; Ayuntamiento de Jaca y Ayuntamiento de Teruel.

Este proyecto nace para dar respuesta a un problema identificado en la poblaciéon joven
espafiola- la inactividad fisica-, y por tanto pretende “promocionar la actividad fisica en
diferentes sectores poblacionales en la ciudad de Huesca”.

El proyecto se desarrollara en tres lineas de actuacion:

e Programa de promocién de la actividad fisica: “Sigue la Huella” para
adolescentes.

e Programa de promocion de la actividad fisica: “Pio se mueve” para poblaciones
vulnerables.

e Programa de promocion de la actividad fisica: “Movilidad activa al centro
escolar” para nifios de primaria, familias, docentes y mas agentes sociales de la
ciudad.

En nuestro centro se va a desarrollar la linea de actuacion “Movilidad activa al
centro escolar”. Este trabajo se suma a otras iniciativas que se estan desarrollando
en la ciudad y pretende reforzar cualquier propuesta orientada al problema de fomentar
el transporte activo. Concretamente pretendemos, con la participacion de todos (nifios,
padres y profesores), realizar: a) una evaluacion de la relacion entre actividad fisica y
capacidades cognitivas (capacidad atencional de inhibicién y flexibilidad atencional)
mediante el test de Flanker, donde participardn todos los alumnos que cursan 2° curso
de Primaria, sus progenitores y el profesorado de estos cursos. Esta evaluacidon nos
permitira conocer la relacion entre la actividad fisica y la supuesta mejora que produce

en las capacidades atencionales, inhibicion y flexibilidad hasta ahora no evaluada. La
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investigacion se esta realizando de forma transcultural en colegios de Tarbes (Francia)
y Huesca.

Toda la informacion que se genere durante el proyecto, se expondra a todos los
miembros de la comunidad educativa, y si es necesario, se daran a nivel particular,
todas las explicaciones necesarias. Ademas los datos derivados de esta
participacion, se utilizaran de forma anonima y para fines exclusivamente
investigadores.
¢Cudl es la colaboracion de su hijo/a en esta fase de evaluacion diagnostica?

Realizar el test de Flanker en los periodos que determine la direccion del
colegio, en presencia del profesorado del centro y del grupo de trabajo responsable del
proyecto (Capas-ciudad). El test consiste en una sucesion de la misma imagen
en diferentes colores y el nifio/a ha de identificar mediante teclas en el
ordenador la direccion (derecha o izquierda) de la imagen. Asi mismo se pretende
medir de forma objetiva, mediante un acelerometro (similar a un reloj) que
aporta el grupo de investigacion, los niveles de actividad fisica de su hijo/a durante
una semana de tiempo. Durante una reunion en el centro escolar y a través de la
plataforma del mismo, se facilitara informacion concreta a los padres/tutores de las
condiciones ideales de puesta y uso del acelerémetro.
¢Cudl es la colaboracion de los padres en esta fase de evaluacion diagnostica?

Contestar a un cuestionario que le serd entregado por su hijo/a, y devolverlo al
colegio través de ellos.

Agradecemos de antemano su colaboracion para que de forma conjunta

podamos desarrollar este proyecto.

Atentamente

Fdo:
(Director/a pedagdgica de Primaria del Colegio )
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Antes de iniciar el proyecto necesitamos conocer si usted como padre/madre o
tutor del menor NO otorga el consentimiento para que su hijo/a participe. Por ello os
pedimos que cumplimentéis esta hoja y que vuestro hijo/a la entregue en el propio

colegio (bien al profesor-a de Educacion Fisica o al tutor/a).

D T (nombre
y apellidos del padre/tutor), NO doy el consentimiento para que mi
R1JO/a. (nombre y apellidos del hijo/a),
participe en el proyecto denominado DESPLAZAMIENTO ACTIVO AL CENTRO
ESCOLAR, y se pueda utilizar los datos derivados de su participacion, de forma

confidencial y para fines exclusivamente investigadores.

Y para que asi conste a los efectos oportunos, firmo el presente consentimiento

en Huesca, en la

fecha, (dia/mes/afio):

Firma (padre/madre/tutor):
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PAS

Proyecto Europeo Capas-Ciudad/ Capas Cité

La Ciudad de los Nifas y los Nifios de Huesca

INFORME

Evaluacion diagnéstica proyecto

desplazamiento activo en la ciudad de

Huesca

cAPAS

' ) HB

1. Introduccion

Bl desarrollo urbano modemo que ha potenciado la importancia del automovil,
supone en Ia actualidad uno de ls principales problemas qus padecen las ciudades: la

movilidad. Una movilidad no sostenible genera impactos ambicntales v sociales que.

Huesea et inmersa en un nuevo modelo de ciudad, y desde el aio 2004 s¢ esti
desarrollando un Plan de Movilidad Urbana y Sostenible. Este Plan de Movilidad
Urbana ha permitido defnir las actua

fones necesarias para mejorar la calidad de vida

de su poblacion y converira en una ciudad mis ac

donde l peatén sea el verdadero protagonista
Ligado e

por ¢l Proyecto Europeo denominado “CAPAS-CITE / CAPAS-CIUDAD” del que

este plan de movilidad, se ha estado desarrollando un proyecto realzado

foma parte la Unisersidad de Zaragora, Ayuntamiento de Hussca, Ayuntamiento de

Tarbes y Université de Pau et des Pays de I'Adour y el Equipo interinstitucional de la

Ciudad de las nifas y los ni

Educ:

nciss Humanas y de I

os lderado por Ia Facultad de Ci

acion de Huesea y of Ayuntamiento de Huesca, que pretende favorecer ¢l
desplazamiento activo y auténomo al centro escolar de los estudiantes de Educacion
Primaria de Huesca. Durante ¢l curso 2016-2017, los diferentes colegios de Educacién

Primaria de Ia ciudad de Hy

ca (nifios-as y padres-madres) partiiparon en el proceso

de evalua

diagnstica de los patrones de desplazamiento activo y auténomo al

centro escolar y de los factores de influcnca.

Para realizar esta evaluacion disgndstica se utilizaron cucstionarios (nios y padres)

ue a tavés de diferentes preguntas, recogian informacion sobre patrones de.
desplazamiento (modo, frec

ncia...)y sobre los factores que pueden influenciar este

. P o sye
curso y en sus progenitores. Se cont con la artcipacion de 11 centros escolares de la
ciudad de Huesca, con un total de 1336 escolares (664 s y 672
fu

) y 1805

liares (345 padres tutores y 990 madres wtoras).

cAPAS interres

. HE

Dell mismo modo, un alto porcentaje de las nifas utliza formas pasivas de
desplazami

tanto para i (55.29%) coma para volver (44,8%).

Grifiea 3. Modo de desplazamiento de las

s (%)

1da Vuelta
o
g o]
o
M o }

Acivo | Paivo | Mo Adivo | Pusiva | Mio

4. Distancias

En

los datos que se aportan a continuacién hay que tener en cuer
# HUESCA CAPITAL

que se han

iminado aquellos sujtos g

Estas son las distancias limites a partr de la cual es mis probable que un nifo se

Total centros de Ia ciudad: 775 metros
Colegios piblicos: 575 metros

Colegios concertados: 975 m

Sujetos de 4 curso: 675 m

08 de ° curso: 775 metros

X

X

\X

Anexo 4

cAPAS

cAPAS

' ) HB

acteristicas de la muestra

ol colegio Santa Rosa han participado cn esta evaluscion diagndstica 120

estudiantes (62 n

s 58 nifas): 35 de 4° curso, 42 de 5 curso y 43 de 6° curso. L.
media de cdad de todos s participantes es de 10,86 ahos. Segin los datos reporiados.
por los pades tutores de los nifls partcipantes, el peso medio de los estudiantes es de
B

se considera que s estudiantes tienen un peso “normal

387 kg y sutalla de 145,

indice de masa corporal (IMC) es de 1821 por lo que.

3. Patrones de desplazamiento

al medio de transp hogar al centro

o, y vieeversa Este desplazamiento se realiza 24 veces al dia (dependiendo s

s jomada continua o o)

A continucid

Se muestran unas grlficas (gréfica 1) que representan los medios de

transporte wilizados por los nifos del colegio para desplazarse aldesde ol centro

Enellas medios

pasivos de desplazamiento. Para i al olegio encontramos un 483% de estudiantes

7% . Al vielta del

un 425% g

CAPAS

Bemard

domicilos donde viven los alur

sy e colegio es de 101689 metros

Considerando que Ia distancia linite @ pati de 1a cual es mis probable que un nifo

se desplace de manera pasiva desd

ad de Huesea,

es de 775 metros, presentamos un gréfica donde se puede observar que en el colegio

Salesianos (75%)viven por Jimite

4. Sujetos que

o

. ‘

- |

R !
bilg! H
LI

X

X

X
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cAPAS

Guion

1+ Itroduccion

2 Cansceristicasde fa muestra

3. Patrones de desplazamicnto

4 Distancias

5. Principales fctores de inlucncia

Barreras prcibidas por los csudianes
52 Barrera percibidaspor fospadres

6 Actitudes hcia o desplazamicnto activo de los studintes

7. Percpeitn del ambiente or part de fos esudiantcs

8- Conducta prosmbinial

9. Acompatiamicnto adulto de hogar 1 excuca (ida  vucha)
10- Acividadesralizadas en solario

11+ Porcepitn de a disanca nte fhogary I cacucla

12 Mtivosde scompaiamicnto aduloa 1 cscuclay otasacividades
13- Percepitn sobre I diffultad deir ol a a xcuela

14 Valoractn (posiiva-ncgativa) elver a 1 ccucla andando

15 Desco de i solo s escucla

cAPAS

' ' HB

Vuelta

#f«:cy,«:;

n s diferencias en ¢l modo de desplazamiento por

A continuacion, se must

énero (por un lado ninosir-valver al colegio y por ofro nihas), dstinguiendo ires
modos: activo (andando o en bicicleta), pasivo (coche, moto o autobis) y mixto (una

parte del desplazamiento de forma activa ¥ otra de forma pasiva). Los resultados

westcan una mayor frecuencia de desplazamicntos activos en los nifos que en

ninas.
EL 46:8% de los nifos
% de los mi

ilizan medios de desplazamiento pasivos para ir al

os utlizan también medios pasivos para volver del

Gréfica 2. Modo de desplazamicnto de los ninos (%)

aa Vasta
JEN R
caeas grzes W

He

Principales factores de influencia (barreras)

endemos las barreras hacia el desplazamiento activo como las dificultades o
problemas que los nifos encuentran para llvar a cabo este comportamicnto. En este

argado con cosas (2.34)
2) Hay uno o mis cruces peligrosos (2.32)
3) Es mis ficil que me lleven en coche (2.32)
4) Otros ios no van andando (2.26)

Es. importante disting

de cara a la inervencion, entre

aquellas que son

modificables s que no. De las cusiro barreras mis destacadas, diferenciamos dos de.

llas que sor

odificables desde el centro educativo (“otrs nifos 1o van andando” y

oy demasiado cargado con cosas”). Seri interesante a la hora de intervenir, discfar

estrategias para que dejasen de ser una barrera para los

fos. como por cjemplo con

taqills para dejar el m;

il pesado en los centros, establecer rutas seguras desde

das . para que p caminando, hac

encuentro.
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Yicaras interres I

Grifica 5. Barreras percibidas por s estudiantes

LA,
7 7 w

interres I

oF

Grifica 8. Actitud hacia la compaiia en los estudiantes (%)
1da Vuelta

Beses

| [ o -
LA EISFESS S

Yicaras interres I

HE

8. Conducta pro-ambiental

ambiental v la conci

cia. ecologica. En esta evaluacion diagnostica se evalus la

conciencia ecoligica de los niflos con una escala del 1-5, obteniendo los siguientes

resultados:
Grifica 10. Conducta pro-ambiental de los estudiantes
Siendo:
L i P

2) Para ahorar agus, uso menos agua cuando me ducho (4,13)
3) En el colegio, hablo con los profesores y compafieros de lo importante que s hacer

4 En casa ayudo a separary recilar basura (4,00)
5) Para ahorrar energia, apago los aparatos electrinicos cuando no los estoy usando.
“@2)

& Enel culegm hablo con los profesores y companeros de lo importante que ¢s hacer

a cjemplo i de
andando o enbici) (3.72)

7) Para cuidar el medio ambiente y evitar Ia contaminacion, me desplazo andando o
bicicleta siempre que pusdo (4,10)

En este caso, todos os fems se aproximan 4 una puntuacion media de 4, 1o que

i1gamas oo

En el caso de las fmilas, las barreras s destacadas son
1) Mucho peso en la mochila (3.26)

2) No hay carrl bic o st en mal estado (2.85)

3) No hay policias en los cruces (277)

) Falta de seguridad en los cruces (2.73)

5) Hay mucho tifico (2.72)

) No hay adultos que los acompanen en bici (2.69)

) No hay otros iftos que vayan en bici (2.57)

8) Velocidad de los coches (2.56)

Destacamos como barreras modificables desde el centro cducativo las siguientes:
mucho peso en la mochila, no hay otros nios que vayan en bici y no hay adultos que

os acompatien en bici

Gréfica 6. Barrras percibidas por las familias

| |
w
|

o 1
o | | i
jy,wy/x PSS,
N 5,/,«*% 7
g" S T ’{’,;
?,\/ e ;» 4

S

S0
(v&f‘; fl
‘;;4‘ 4

interres I

7. Percepeion del ambiente por parte de los estudiantes

barrio y a Ia seguridad que éste transmite para poder llevar a cabo of desplazaniento.
activo, o

Grifica 9. Percepeion del smbiente (%)

Siendo:

1) La mayoria de las viviendas son casas (42,5%)

2) Las tendas estin cerca y vamos andando (76.3%)
L *
D)
) Hay drboles en la calls (84,2%)

) on, raquet
) Caminar s seguro en refacion al rifico (70,8%)
%) Caminar s seguro debido al bajo nivel de deltos (75,

Esta scala se puntia de 0-1, pudiendo obtener un miximo de § en Ia percepeion
del ambiente, entendiendo este miximo como el idoneo para que se pueda llevar a cabo
estudiantes, o colegio

Vagaeas iotgrres

de nifos y nifas, se evalus, de modo independiente, con quién acuden y con quién
Vuelven de I escuct, distinguiéndose de este modo: a) adultos: padre, madre, sbuclos;
b) amigos yio ¢)

qué otras personas acudian o volvian de la escucla (p.. hemanos, primos, tios,

Vecinos, monitor, etc..). En este caso se destaca que la mayoria de niflos's realiza ¢l

desplazamiento hogar-escucla con su madre,siendo del 50% en I ida. E1 26,3% realiza

¥ nifias que van al

colegio solos, con amigos o con hemianos podemos concluir que un 41.6% van al
colegio de forma autonoma (sin acompafamiento adulto). Para el regreso a casa,
también, la mayoria de niflos’as resliza el desplazamiento con su madre, un 47.3%
Sumando, para este caso, de muevo, los que regresan solos, con amigos, o con
hermanos, deducimos que un 47.3% hace ¢l trayecto escucla- hogar sin

acompaamiento adulto

Grifico 11

padre  madre  amigos abuclos hermano  solo  monitora

i1gamas oo

o

Otra de Tas variables evaluadas a travis del cucstionario fue Ia intencion de los
Jdiacics bacia ol Paracllo, se I

compaia en el desplazamiento. La pregunta para ¢l modo fu: “Si pudieras elegir.
zeomo te gustaria i al colegio?, jcomo te gustaria volver del colegio?. Se observa
como los medios activos son los mis elegidos por los cstudiantes, mostrando a 1 ida

n 40.7% que elegiia el desplazamiento caminando y un 43.2% la bici, seguido por <l

coche con un 14.4%. En el caso de la vuclta a casa un 35% lo haria caminando, un
47,5% enbici y un 17,5% en coche.
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Para conocer s actitudes hacia Ia compaia durante ¢l desplazamiento se preguntd:

8
——

“Con quién te gustaria i al colegio?, con quidn te gustaria volver del colegio?”.
Destacaron los amigos tanto a1 ida (54,3 ), seguidos de sus

madres igualmente a laida (25%) y  la uelta (20,3%),

omo 4 la vueta (59,

ateres I

" o

Santa iente de los hogares
delos cstudiantes.
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Giifica 12 Acompatamicnto / desplazamiento auténomo cscucla-hogar (%)

Vuelta
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H
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pedre amgos  atuelos hermano  solo

10, Actividades realizadas en solitario

Ademis de conocer como es ¢l desplazamiento auténomo y ¢l tipo de
acompaiamiento de los nifios en el trayecto hogar.

uela ¥ vicsversa, resultaba

En ese sentid

a dades en un formato de (Cuinias
cos realizas_tal_actividad, sin ir acompaado de wn adilto?”, siendo a actividades
las siguientes: 1) i a la escuela, 2) ver a los amigos y realizar actividades

extraescolares, 3) i a jugar  la calle, a espacios abiertos de la ciudad, al parque y por
ltimo, 4) (Tiones las llaves de tu casa?, considerdndose esta cuestion clave para
conocer el grado de autonomyia del nifo, al disponer de as laves en su entrada y salida
del hogar, To que le otorgaria un alto nivel de libertad y autonomia. Cada cuestion es
respondida en una escala de respuesta de 4 punos que oscila desde “Nunc
Veces”, “Muchas veces™y “Siempre’.

“Algunas.

Como puede observarse en las grificas I actividad en todas las actividades se mucstra
17.8% responde quelo
hace siempre sin acompanamicnto adulto, ¢l 11.7% que dice que acude siempre




Vagaeas iotgrres

autonomamente a actividades extracscolares 0 ver  amigos, v este ¢s el mismo

dicen i Por contra l 37.8%

Teva.sicmpre las Haves de casa.

Giéfica 13. Frecuencia con que acude solofa a f escula (%)
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En la medida en que determinadas experiencias se valoran como dificles, Ta

Por el el

cusstionario i los niflos perciben como difcl acudi solos  Ia escucla , en caso de

icar que . los motivos por los que les resulta dificil. En su mayoria, <l 60% de los
nifios contestaron que NO les resulari difcl i solos a la scuela. En este sentido,

1

La evaluacion positivanegativa de irvolver a la escuela andando. resulta

fundamental, pues nos informa de la atribucion y ¢l valor afectivo que otorgan a la

Para e, se les pl

un listado con diversas valoraciones positvas, en conereto: muy interesante, agradable,
divertido, busno, Gl y seguro frente a sus valoraciones negativas: nada interesante,
desagradable, aburido, malo,

¥ peligroso respectivamente. Las opciones de
respuesta oscilaron desde 1 hasta 5, considerdndose ¢l valor 3 igual  “no lo 86", En

mo “bastante interesante”, el S1.5%

como “agradable”, <l 31,
divertido”, ¢l 61,8% como algo “buen”, l 61,

% como “un poco

como algo “Gil” y finamente, ¢l
33% considerd I ac

dad como algo “seguro”

15 Deseoir solo a Ia escucla

Finalmente, o

5810 1 escul. Se dostaca que T mayoria de nifos s, o comcreto of 61,1195 dosearia
acudirsolo a I escuct,

VacapAs
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capAs ateres I

11.-Percepeion de a distancia entre el hogar y Ia escucla

La distancia del hogar a Ia escucla resulta un parimelro importante para que las
familas valoren l modo de desplazamicnto hasta Ia escuela. En los datos recogidos de.

i sobre Ia distancia que existe entre su hogar y Ia escuca, obteniendo de ellos una
respuesta en formato dicotémico (ijos vs. cerca). En este caso hay casi of mismo

Ijos, un 483%

Otra de las cuestiones planteadas fue “Cuando vas al colegio acompariado de wn
adulto es porgue..”
porque.
diversas actividades solos). Para amibas preguntas, las opciones de respuesta fucron:

¥ “Cuando haces estas cosas acompaiado de un adulto es

(estando la pregunta anterior elacionada con Ia frecuencia con que realizan

“Mis padres no se sienten capaces o preparados para dejarme ir solo/a” § “To no
quiero ir soloa”

En relacion a Ia esucl 1

75% indic que se debia a que sus padres no querian dejarlos ir solos, en tanto que ¢l
25% afimd no querer i solo

En reacion a otras actividades, In mayoria de nifos contesto que sus padres no

i solo.
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Anexo 5

Cuestionarios adaptados para la investigacion de la tesis doctoral:

Teoria de l1a conducta planificada

Actitudes (a de Cronbach=0,97)

Para ti ir/volver andando al colegio puede ser algo (INTERES)
1- Nada interesante 2- Poco interesante 3- No lo sé 4- Bastante interesante 5- Muy interesante

Para ti ir/volver andando al colegio puede ser algo (AGRADABLE)
1- Muy desagradable 2- Un poco desagradable 3- No lo sé 4- Un poco agradable 5- Agradable

Para ti ir/volver andando al colegio puede ser algo (ABURRIDO)
1- Aburrido 2- Un poco aburrido 3- No lo sé 4- Un poco divertido 5- Muy divertido

Para ti ir/volver andando al colegio puede ser algo (MALO)
1- Malo 2- Un poco malo 3- No lo sé 4- Un poco bueno 5- Muy bueno

Para ti ir/volver andando al colegio puede ser algo (INUTIL)
1- Inttil 2- Un poco initil 3- No lo sé 4- Un poco util 5- Util

Para ti ir/volver andando al colegio puede ser algo (PELIGROSO)
1- Peligroso 2- Un poco peligroso 3- No lo sé 4- Un poco seguro 5- Seguro

Norma subjetiva (items 5, 6, 7; a de Cronbach=0,90),
Percepcion de control (item 1, 2, 3; a de Cronbach=0,92),
Intencion (item 4)

Senala si estas de acuerdo o no con estas frases...

1. Podria ir a la escuela andando todos los dias si quisiera

2. Tengo el tiempo para ir a la escuela andando todos los dias si quisiera

3. Vivo en un lugar que me permite ir caminando a la escuela todos los dias si quisiera
4. Yo quiero ir andando al colegio todos los dias

5. Yo a menudo voy andando al colegio con mis padres

6. Yo a menudo voy andando al colegio con mis amigos o compaieros de clase

7. Alguno de mis padres va normalmente andando a su trabajo

Respuesta: Escala Likert
1- Totalmente desacuerdo 2- En desacuerdo 3- No lo sé 4- De acuerdo 5- Totalmente de acuerdo
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Percepcion del ambiente construido
(a de Cronbach=0.90)
Piensa como es tu barrio...

. Densidad residencial. La mayoria de las viviendas son casas

. Acceso a servicios. Las tiendas estan cerca y vamos andando

. Conectividad. Las paradas de transporte publico estan cerca y se puede ir andando

. Estética del barrio. Hay un parque cerca de casa al que se puede ir andando

. Estética del barrio. Hay arboles en las calles

. *Caminar es peligroso debido al trafico

. *Caminar es peligroso debido al nivel de delitos

. Acceso a instalaciones deportivas y materiales. En mi casa tengo material deportivo
pequefio como un baldn, raquetas...

O ON N B~ W=

* ftems invertidos
Respuesta: Escala Likert
1- Totalmente desacuerdo 2- En desacuerdo 3- De acuerdo 4- Totalmente de acuerdo

Actitudes padres, madres, tutores
(a de Cronbach=0.74)
Sefiala si estas de acuerdo o no con estas frases...

. *Es muy conveniente llevar a mi hijo/a en coche al colegio

. Yo normalmente estoy dispuesto a acompafiar a mi hijo andando al colegio

. Es interesante que mi hijo/a vaya solo o con amigos andando al colegio

. *Es peligros que mi hijo/a vaya solo o con amigos andando al colegio

. *Considero que no sirve para nada (es inutil) que mi hijo/a vaya solo o con amigos
andando al colegio

6. *Es irresponsable que los padres permitan a sus hijos ir andando solos al colegio sin
acompafiamiento de adultos

7. *Creo que lo mas responsable es que los padres lleven a sus hijos en coche al colegio
8. *Creo que lo mas responsable es que los padres o un adulto acompafien a los hijos
andando al colegio

9. Creo que es importante que mi hijo desarrolle habilidades para ir andando solo al
colegio

10. Estoy seguro de que mi hijo tiene la habilidad para poder caminar solo al colegio sin
ningun adulto

Dn B W=

* ftems invertidos
Respuesta: Escala Likert
1- Totalmente desacuerdo 2- En desacuerdo 3- No lo sé 4- De acuerdo 5- Totalmente de acuerdo
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Anexo 6
: . Informe Pictamen Favorable
e GOBIERNO Proyecte Investigacion Biomédica .
---d: DE ARAGON C.P. - CL PLIZ/0013
S \ 15 de febrero de 2017

Dfia. Maria Genzélez Hinjos, Secrelaria def CEIC Aragdn (CEICA)

CERTIFICA

10, Que el CEIC Aragén (CEICA) en su reunion def dia 15/02i2017, Acta N° 03/2017 ha evaluado la propussta del
Investigador referida al estudio:

Titulo: El desplazamiento activo al colegio y factores que lo influencian: evaluacién dlagnostlca, disefio,
implementacion y analisis del efecto de un programa de intervencién en escolares de Educacion '
Primaria de la ciudad de Huesca

Investigador Principal: Javier Zaragoza Casterad, Universidad de Zaragoza

Version pretocolo: enero/2017 .
Versién documento de informacion a los participantes (padres e hijos): febrere 2017

20, Considera que

- El proyecto se plantea siguiendo los requisitos de la Ley 14/2007, de 3 de julio, de [nvestigacion Biomédica y su
realizacién es pertinente.

- Secumplen los requisitos necesarios de idoneidad del protocolo en relacién con los ob]etwos del estudioy astan
justificados los riesgos y molestias previsibles para el sujetc.

- Es adecuada la utilizacion de los datos v los documentos para la obtencion del consentimiento informado.

- Elalcance de las compensacicnes econdmicas previstas no interfiere con el respeto a los postulados éticos.

- La capacidad de los Investigadores y los medios disponibles son apropiacios para llavar a cabo el estudio.

3c, Por lo que este CEIC emite DICTAMEN FAVORABLE a la realizacién del proyecto.

Lo que firmo -er_i \fazg'pga, a.15 de febrero de 2017

aria Gonzalez Hinjos
Secretaria del CEIC Aragén (CEICA)

Pagina 1 de 1
Tal, 976 7L 48 57 Fax. 976 71 55 54 Carreo electronize mgonzalezh.celc@arago.es
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Anexo 7

‘_’ Grupo de Invcs\incifﬁn de Bﬁlerensia
{CAPRPAS P, IR T
A cité - ciudad Universidad Zaragoza POCTEFA o e

HACIA UNA MOVILIDAD ACTIVA Y SOSTENIBLE EN LA CIUDAD DE HUESCA

CAPAS-Ciudad as un proyecto auropeo orientade a maejorar la calidad de vida a través de la actividad fisica. Este proyacto se desarrclla en
las ciudades de Huesca y Tarbes. en torno & 3 |Iineas de actuacidn: "desplazamiento active al centro escolar®; "promocién de la actividad
fisica en poblacién adeolascente’; 'promocién de la actividad fisica en poblaciones desfavorecidas®. A continuacién se presenta alguno de los
rasultados de |la Iinea de actuacidn "desplazamiento activo al centro escolar”.

PARTICIPANTES 11 escuelas de Huesca 4444 4944 1129 nifios y nifas de 4°, 5° y 6° de primaria

¢Cémo se desplazan los nifios a la escuela? ¢Cémo quieren desplazarse los nifios a la escuela?

FORMAS DE |
Attt 450/  Caminar
VLI Feoor o 300 B

BE"Tm' Esnnun Nifiosy nifias quevan Nifios y nifissquevan  Nifios y nifias que van (=3 15“/0 toche

caminando al colegio  en biciclets sl colegio en coche al colegio

«Van
demasiado
cargados
€ON Cosas».

BARRERAS «Otros nifios |
FAMILIARES HACIA andando».

EL DESPLAZAMIENTO
ACTIVO

«Falta de
seguridad en
los cruces».

«No hay
carriles bici o

estan en mal
X estadox».

Barrera de Barrera de B biental
P idad arrers ambien
planificacién ogurce {infraestructura)

% o .o
Intencién @ »

Los nifios que tienen una mayor intencién de realizar

FM:T'IRES nE estos desplazamientos de forma activa tienen muchas Tener la situacién bajo control y sentirse competente
més posibilidades de ir o en bici al colegio. .
I“H_“ENI:IA i Aquellos nifios que sienten que tienen suficientes habilidades y
- conacimientos perciben que tienen la situacién bajo control, lo que
PARA |.||S NlNllS Autonomfa sug il i de i activo.
A mayor aut fa, mds i i6n de i oiren
bicicleta al colegio. -~

5
Y Elementos del ambiente %
c% % Una ruta més segura, con zonas més verdes, con menos cruces y 2 e

menos densidad de viviendas ayuda a los nifios a sentirse més
competentes y tener mayor seguridad para desplazarse activamente.

IMPORTANCIA DE LA
DISTANCIA DESDE LA

2 EFECTOS

ESWELAS 577 metros
1600 AMBIENTALES DEL euess  f 15 %

i)

VIVIENDA EN EL sk DESPLAZAMIENTO @) Do los vigjesalcolagio  Distancis media delvisje
% % 1000 son en coche
-
DESPLAZAMIENTO AL £ EN COCHE A LA — ="
CLEN : ESCUELA cowenms 10 %o
g 0 012345678910 ﬂ De Lzsuzifnymxhgm Distancia media del visje
e e PRODUCCIGN DE CO2 ANUAL PRACTICANENTE LA ZDKA DE LAS PAIAITAS DEL
SE NEGESITA PLANTAR 218

PARQUE MIGUEL SERVET
A una menor distancia del domicilio a la escuela, més ARBOLES PARA CONTRARRESTARLD 5 "

probabilidad de desplazarse caminando. 95,800 K8 DECO2 * # * ** *

J Fomentar el desplazamiento activo al centro escolar, puede contribuir configurar un modelo de ciudad més
sostenible, activa y saludable.

J Actuar sobre la mejora de las infraestructuras (carriles bici), incidir sobre los aspectos de la seguridad, mejorar las habilidades y competencias del
I:n“smmm"l“[s alumneado, pueden ser algunas de las claves sobre las que disefiar estrategies de intervencién en la ciudad.

\/ Para ello, es necesaria crear sinergias entre los resp fticos y ivas que p i i i a dif niveles:
individual, interpersonal, familiar y comunitario.
Socios de CAPAS-CIUDAD Proyecto cofinanciado por el FEDER
i = : : - INVESTIGADORES LINEA DE DESPLAZAMIENTO ACTIVO
_/,r"'\\— H Ay_mtamento Universidad ) r]Wm"t JAVIER ZARAGOZA CASTERAD, ALBERTO AIBAR SOLANA,
TARBES de Huesca Zaragoza -2 ANA CORRAL ABOS, 3OS € ANTONIO JULIAN CLEMENTE,

EDUARDO IBOR BENALTE.
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