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Abstract

The objective of this study is to examine the possible ef-
fects of a daily physical activity intervention on physical
fitness, coordination and attention. The program lasts 12
weeks and its participants were 89 sixth grade elemen-
tary school students from two bilingual state schools in
the Autonomous Community of Madrid; 45 of these stu-
dents were in the intervention group and 44 were select-
ed as control students. Cardiorespiratory capacity was
assessed using the 1 km test, lower-limb muscle strength
was checked with the standing long jump test, and coor-
dination was determined by lateral jumping. Attention
capacity was examined with the Perception of Differenc-
es Test. After the paired t-test, significant differences be-
tween pre- and post-groups were obtained in cardiorespi-
ratory capacity (min), coordination (number of jumps),
height (m), and attention levels (number of rights choices
and efficacy). In conclusion, primary school interven-
tions, like the one performed in this study, may offer a
positive influence to improve all of the aforementioned
aspects. According to these research results and to other
researchers in this line of investigation, it is suggest-
ed that physical activity be included in the planning of
academic subjects as well as physical activity breaks
throughout the day that support Physical Education les-
sons.

Keywords: health, education, children, inactivity, phys-
ical performance

Introduction

According to the World Health Organization (WHO),
child obesity and excess weight are the most serious
public health problems of the 21 century around the
world (OMS/WHO, 2016). Today, many children
are growing up in an obesogenic environment due
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Resumen

El objetivo de este estudio consistié en analizar los posibles
efectos que la implementacion de actividad fisica diaria puede
tener a nivel coordinativo, de condicion fisica y atencional. El
programa dur6 12 semanas y participaron 89 alumnos y alumnas
de sexto curso de primaria de dos centros publicos bilingiies de
la Comunidad de Madrid, 45 escolares incluidos en el grupo
de intervencion con respecto a 44 estudiantes de la misma edad
seleccionados como grupo de control. La capacidad cardiorres-
piratoria fue valorada con el test de 1 kilémetro, la fuerza explo-
siva en miembros inferiores con el test de salto horizontal a pies
juntos y la coordinacién motora con el test de saltos laterales
con pies juntos. La atencion fue examinada con el Test de Per-
cepcién de diferencias revisado, llamado Caras. Tras un analisis
pre y post intervencion, se obtuvieron diferencias significativas
entre ambos grupos en las variables de capacidad cardiorres-
piratoria (min), coordinacién (n° de saltos) y fatiga atencional
tanto en el nimero de aciertos como en la eficacia (diferencia
entre aciertos y errores), todas ellas favorables al grupo expe-
rimental. En conclusién, la intervencion desarrollada en este
estudio parece tener una influencia positiva en todos los aspectos
anteriormente mencionados. A raiz de los datos obtenidos y, en
linea con otros investigadores, se aconseja la incorporacion y
planificacion de actividad fisica entre y durante las propias areas
curriculares realizando descansos activos a lo largo del dia que
complementen el trabajo del area de educacion fisica.

Palabras clave: salud, educacion, nifios/as, inactividad fi-
sica, rendimiento fisico

Introduccion

Segun la Organizacién Mundial de la Salud (OMS), la
obesidad infantil y el sobrepeso son los problemas de
salud publica mas graves del siglo XXI a nivel mundial
(OMS/WHO, 2016). Muchos nifios crecen actualmente
en un entorno obesdgeno debido a los cambios en el tipo

* Correspondence:
Alfonso Francisco Ordéfiez Dios (afordonez @ educa.madrid.org)

* Correspondencia:
Alfonso Francisco Ordéfiez Dios (afordonez @ educa.madrid.org).

EDUCACION FISICA | PHYSICAL EDUCATION

Received: September 12, 2017 / Accepted: July 3, 2018

Fecha de recepcion: 12.9.2017 / Fecha de aceptacion: 3.7.2018

49



mailto:afordonez@educa.madrid.org
mailto:afordonez@educa.madrid.org

EDUCACION FiSICA | PHYSICAL EDUCATION I

Ordodiez, A. F., Polo, B., Lorenzo, A., Shaoliang, Z.

to changes in eating habits, as well as a decline in
physical activity since technological advances and
transport have lowered the need for physical exer-
cise in daily activities. Furthermore, it is difficult to
imagine that this tendency will not continue in the
future (Hernidndez, Ferrando, Quilez, Aragonés, &
Terreros, 2010).

In terms of this decline in physical activity world-
wide, and according to this same organisation (WHO,
2010), in 2010 83.2% of adolescents between the ages
of 11 and 17 did not do enough physical exercise, since
they did not reach the 60 minutes per day of physi-
cal activity (moderate to high intensity) recommended
by OMS/WHO (2010). These figures are no better in
Spain (girls 84.3% and boys 69.7%) (WHO, 2010).
These results match those obtained by Herniandez et
al. (2010) in a study in which 85 schoolchildren from
Zaragoza aged 10 to 14 were monitored to ascertain
their daily physical activity levels; the study found that
the free time of these urban schoolchildren could be de-
fined as very sedentary, since although they had many
hours, they spent most of the time on activities that ex-
pend very little energy (television or videogames), they
lacked the habit of engaging in physical activity and
they showed no adherence to any kind of exercise.

Thus, there are increasing scientific data which
demonstrate not only that physical activity interven-
tions targeted at children and adolescents are a strate-
gy to prevent obesity (Janssen, 2007; Janssen & LeB-
lanc, 2010; Meyer et al., 2014; Muller et al., 2016),
but also that proper cardiovascular and coordination
levels can also have a beneficial influence on their
school performance (Esteban et al., 2014). There-
fore, just like Summerbell et al. (2005), in order to
get satisfactory results, it is considered crucial to inte-
grate activities in a school initiative to promote health
with the active collaboration of the children’s sector.
However, despite the European Parliament’s recom-
mendation to spend at least 2 hours a week on physi-
cal education (European Parliament, 2007; European
Commission/EACEA/Eurydice, 2013), and the com-
parisons with other European countries regarding the
amount of time spent on this subject (European Com-
mission/EACEA/Eurydice, 2013), with the imple-
mentation of Organic Law 8/2013 dated 9 December
2013 on improving educational quality (LOMCE) and
its different implementing regulations, such as the re-
cent Decree 89/2014 dated 24 July 2014 establishing
the Primary School Curriculum in the Community of

de alimentacion, asi como al descenso en la actividad
fisica, ya que, los avances tecnoldgicos y el transporte
han disminuido la necesidad del ejercicio fisico en las
actividades de la vida diaria y es dificil imaginar que
esta tendencia no contintie en el futuro (Hernindez, Fe-
rrando, Quilez, Aragonés y Terreros, 2010).

En cuanto a este descenso de la actividad fisica, en
el ambito mundial y, segin la misma organizacioén, en
el afio 2010 (WHO, 2010), el 83.2% de los adolescentes
entre 11 y 17 aflos no realizaba suficiente ejercicio fisico
al no alcanzar los 60 minutos diarios de actividad fisi-
ca (intensidad moderada a elevada) recomendados por
la OMS/WHO (2010) no siendo estos datos mejores en
Espana (chicas 84.3% y chicos 69.7%) (WHO, 2010).
Estos resultados concuerdan con los obtenidos por Her-
nandez et al. (2010) en un estudio donde se monitoriz6 a
85 escolares zaragozanos de 10 a 14 afos para conocer
sus niveles de actividad fisica diaria afirmando que el
tiempo libre de los escolares de medio urbano se podia
definir como muy sedentario, ya que, disponiendo de
muchas horas semanales, dedicaban la mayor parte del
tiempo a actividades de bajo gasto energético (television
o videojuegos), carecian de habitos de practica de activi-
dades fisicas y no mostraban ningtn tipo de adherencia
hacia el ejercicio.

Asi, se dispone cada vez de mas datos cientificos que
demuestran que las intervenciones de actividad fisica di-
rigidas a nifios y adolescentes no solo constituyen una
estrategia de prevencion de la obesidad (Janssen, 2007;
Janssen y LeBlanc, 2010; Meyer et al., 2014; Muller et
al., 2016) sino que niveles cardiovasculares y coordina-
tivos adecuados pueden tener una influencia beneficio-
sa en el rendimiento académico de los jovenes (Esteban
et al., 2014). Por ello, al igual que Summerbell et al.
(2005), se considera que, para conseguir resultados sa-
tisfactorios, sera crucial la integracion de actividades en
una iniciativa escolar de promocién de la salud con la
colaboracion activa del sector de la educacién. Sin em-
bargo, a pesar de las recomendaciones del Parlamento
Europeo para dedicar un minimo de 2 horas semanales
destinadas a la educacion fisica (Parlamento Europeo,
2007; Comisién Europea/EACEA/Eurydice, 2013) o las
comparaciones con otros paises europeos en cuanto al
horario dedicado a esta asignatura (Comisiéon Europea/
EACEA/Eurydice, 2013), con la aplicaciéon de la Ley
organica 8/2013, de 9 de diciembre, para la mejora de
la calidad educativa (LOMCE) y de sus diferentes desa-
rrollos normativos como el actual Decreto 89/2014, de
24 de julio, por el que se establece para la Comunidad

50

Apunts. Educacion Fisica y Deportes. 2019, n.? 136. 2.2 trimestre (abril-junio), pp. 49-61. ISSN-1577-4015



Efectos de una intervencion de actividad fisica escolar en la preadolescencia
Effects of a School Physical Activity Intervention in Pre-adolescents

Madrid, this current situation is far from improving
since the school hours set aside for physical education
are just 1.5 hours per week in bilingual schools in
the Community, compared to 2.5 hours per week in
non-bilingual schools.

In this sense, it is obvious that preventing obesity
is not the exclusive job of physical education, since
increasing the number of hours per week spent on this
subject as the only solution would be a major step yet
possibly not enough. For this reason, it is understood
that the role of physical education at school should be
defined, and time should be allowed for other kinds
of more demanding physical activities during school
time which ensure that they extend to the entire pop-
ulation. After all, previous studies like the one by
Hernandez et al. (2010) have shown that teaching ac-
tivities occupied most of school time and were pri-
marily geared towards academics, with a low focus
on physical activity. The common denominator was
that in all these activities, inactivity accounted for
more than 90% of the time.

For this reason, we uphold the need to make chang-
es in the organisational environment of schools in or-
der to foster healthy physical activity among school-
children, even if this means a reduction in the amount
of time spent on other curricular areas. After all, as
mentioned above, the positive influence of regular
physical activity on children’s academic and physical
development at different ages seems proven. Likewise,
it is considered very important to begin with these
strategies in primary school, when levels of physical
activity are still higher than in subsequent grades, giv-
en that it has been demonstrated that physical activity
patterns in adults are related to the amount of activity
done in childhood, and sports practice in school ages
bear a close relationship with the acquisition and stabi-
lisation of sports habits (Sirard & Pate, 2001).

Below we present a physical activity programme
implemented at two public bilingual schools in the
Community of Madrid entitled “I learn by running”.
This is an adaptation to the Spanish educational system
of “The Daily Mile” project (Chesham et al., 2018)
launched at St Ninians primary school in Stirling (Scot-
land). This project has spread to many other schools
in the United Kingdom, and even in other countries.
With this proposal, and given the scarcity of results or
evidence on interventions of this kind in Spain, the ob-
jective of this study is to ascertain the possible effects
that the implementation of everyday physical activity

de Madrid el Curriculo de la Educacién Primaria, esta
situacion actual dista mucho de mejorar ya que la carga
lectiva destinada a educacion fisica se reduce a 1.5 ho-
ras semanales en colegios bilingiies de la Comunidad en
comparacioén con las 2.5 horas semanales destinadas a
dicha 4rea en centros no bilingiies.

En este sentido, resulta obvio pensar que la prevencién
de la obesidad no es tarea exclusiva de la educacion fisi-
ca y que, aumentar las horas semanales de esta asignatura
como Unico recurso seria un paso importante, aunque po-
siblemente no seria suficiente. Por ello, se entiende que la
educacitn fisica debe definir su papel dentro de la escuela
y dar cabida a otro tipo de actividades fisicas mis exigen-
tes durante el horario escolar que garanticen su universa-
lizacién a toda la poblacion escolar, ya que, estudios an-
teriores como el de Hernindez et al. (2010) demostraron
que las actividades lectivas ocupaban la mayor parte del
tiempo escolar y gozaban de una orientacion principal-
mente académica donde la actividad fisica era muy baja,
siendo el denominador comiin que en todas estas activida-
des la inactividad superaba el 90% del tiempo.

Por ello, se defiende la necesidad de realizar cambios
en el entorno organizativo de los centros para favorecer
una actividad fisica saludable entre los escolares, aunque
ello suponga una reduccion del tiempo destinado al resto
de areas curriculares ya que, como se ha comentado an-
teriormente, parece demostrada una influencia positiva de
la actividad fisica habitual en el propio desarrollo académi-
co y fisico en nifios de diferentes edades. Igualmente, se
considera muy importante empezar con estas estrategias en
la etapa de educacion primaria, cuando todavia los niveles
de actividad fisica son mis altos que en cursos posteriores,
puesto que, como ya se ha demostrado, los patrones de acti-
vidad fisica en el adulto estin relacionados con la actividad
realizada durante la nifiez y la practica deportiva en edad
escolar guarda una estrecha relacion con la adquisicion y
estabilizacion de habitos deportivos (Sirard y Pate, 2001).

A continuacién, se presenta un programa de actividad
fisica desarrollado en dos centros publicos bilingiies de
la Comunidad de Madrid titulado “Aprendo corriendo”,
siendo una adaptacion al sistema educativo espafiol del
proyecto “The daily Mile” (Chesham et al., 2018) inicia-
do en el colegio de primaria St. Ninians de Stirling (Esco-
cia). Dicho proyecto estd ampliamente extendido en otros
centros de Reino Unido e, incluso, en otros paises. Con
esta propuesta y, dada la escasez de resultados o eviden-
cias con respecto a intervenciones de este tipo en nues-
tro pais, el objetivo de esta investigacion es conocer los
posibles efectos que la implementacion de actividad fisica
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during school time can have in schoolchildren both
physically (improved physical condition and coordina-
tion) and academically (higher attention levels).

Method

This intervention was conducted at two bilingual pub-
lic schools in the Community of Madrid during the
first quarter of academic year 2016-2017, beginning
on the 3 of October and finishing on the 23" of De-
cember. Both schools were chosen since total access to
their school population was possible given that the re-
searchers are expert teachers trained in bilingual physi-
cal education with permanent postings at these schools.
Likewise, both schools have a similar school day and
class organisation (bilingual schools with a split timeta-
ble) and are located in similar socioeconomic milieus,
even though they are in different regions (Administra-
tive Areas Madrid-Capital and Madrid-East).

Participants

A total of 89 students in sixth grade were analysed
(M =11.1 years old), 44 from CEIP Doctor Tolosa
Latour school (Madrid) and 45 from CEIP Los Al-
mendros school (Rivas Vaciamadrid). In their respec-
tive schools, these students were divided, in turn, into
2 groups or classes (A and B), such that the same dis-
tribution was used for the study to avoid interrupt-
ing the schools’ organisation. The two class-groups
at each school were randomly classified as either the
control group or the experimental group.

The control class-group only did two 45-minute
sessions of physical education per week, as stipulat-
ed by law (Decree 89/2014), while the experimen-
tal group engaged in these two sessions along with
additional daily physical work (5 times per week),
which consisted in running a 250-metre long circuit
measured and designed inside the school. In order to
properly measure and design the circuit, a Garmin
Forerunner 235 GPS was used. During the first two
weeks of the intervention (3 - 30 October), the stu-
dents went around the circuit once (250 metres), and
this distance was increased to two times around (500
metres) in the next four weeks (31 October - 27 No-
vember) and ended with three times around (750 me-
tres) in the last four weeks of the intervention (28 No-
vember - 23 December). The intensity of the activity
was not monitored, but prior to doing it each student

diaria, durante la jornada escolar, puede tener tanto a nivel
fisico (mejora de la condicion fisica y coordinaciéon) como
académico (mejores niveles atencionales) en los escolares.

Metodologia

Esta intervencion se realizd en dos colegios publicos bilin-
giies de la Comunidad de Madrid, durante el primer tri-
mestre del curso académico 2016-2017, comenzando el 3
de octubre y finalizando el 23 de diciembre. Ambos centros
educativos fueron seleccionados al ser factible un total ac-
ceso a su poblacion escolar ya que los propios investigado-
res son maestros funcionarios especialistas y habilitados en
educacion fisica bilingiie con destino definitivo en dichos
centros. Igualmente, ambos colegios presentan una jornada
escolar y organizacion lectiva parecida (centros bilingiies
de jornada partida) enclavados en un entorno socioeconé-
mico similar pero pertenecientes a diferentes areas territo-
riales (Direccion de Area Madrid-Capital y Madrid-Este).

Participantes

Se analiz6 un total de 89 alumnos/as de sexto de prima-
ria M =11.1 afios), 44 procedentes del CEIP Doctor
Tolosa Latour (Madrid) y 45 del CEIP Los Almendros
(Rivas Vaciamadrid). En sus respectivos colegios, estos
alumnos estaban divididos, a su vez, en 2 grupos o cla-
ses (A y B) de tal manera que se utilizé la misma distri-
bucién para el estudio ya que asi no se rompia la orga-
nizacion del centro escolar. De forma aleatoria, los dos
grupos-clases de cada centro fueron clasificados bien
como grupo control 0 como grupo experimental.

El grupo-clase control tnicamente realizé las dos se-
siones de 45 minutos de educacion fisica a la semana que
establece la normativa (Decreto 89/2014), mientras que, el
grupo experimental, implementaba sus dos sesiones con un
trabajo fisico adicional y diario (5 veces por semana) que
consistia en completar corriendo un circuito medido y di-
sefiado en el interior del centro de 250 metros de longitud.
Para la correcta medicion y disefio del circuito se utilizé un
GPS Garmin Forerunner 235. Durante las cuatro primeras
semanas de intervencion (3 - 30 de octubre) los alumnos/as
efectuaron 1 vuelta a dicho circuito (250 metros), aumen-
tandose dicha distancia en las cuatro siguientes semanas
(31 de octubre - 27 de noviembre) a dos vueltas (500 me-
tros) y terminando con tres vueltas (750 metros) las tltimas
cuatro semanas de la intervencién (28 de noviembre - 23
de diciembre). La intensidad de la actividad no fue moni-
torizada, pero previamente a la realizacion dicho alumnado
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received 3 familiarisation sessions during their phys-
ical education classes, in which the emphasis was on
acquiring a personal running speed while maintain-
ing a moderate intensity, and in personally assessing
one’s effort using individual heartrate measurements.

The physical work done with the experimen-
tal class-group was done daily and in the same time
bracket, between the second and third session of the
morning, since this was the period when the students
remained seated the most while learning eminent-
ly theoretical subjects. Therefore, in addition to the
physical benefits of the activity, the goal was also to
determine whether engaging in this activity also im-
proved the attention levels of the experimental class-
group compared to the control group.

Schoolchildren of this age (11-12 years old) were
chosen since they are in their last year of primary
school, when their physical, psychological and emo-
tional development, along with their interests, habits
and behaviours (primarily motor), begin to stand out
from those of their younger classmates. Likewise,
since this was a pilot project, it was believed that this
age group had a sufficient degree of autonomy to car-
ry out this initial intervention.

Study of Variables

Before participating in this study, both the parents
and the administration and teachers from both schools
were informed about the purpose and characteristics
of the programme, and parental consent to participate
was obtained.

Prior to the start of the intervention, the PAQ-C
(Physical Activity Questionnaire for Children) trans-
lated into Spanish was administered; this question-
naire was designed to measure the level of moderate
and vigorous physical activity in children and ado-
lescents on the 7 days prior to the test. This particu-
lar questionnaire was administered, since researchers
like Manchola, Bagur, and Girabent (2017), using
the translation and validation of the PAQ-A in Span-
ish adolescents conducted by Martinez et al. (2009),
demonstrated fairly high reliability (ICC higher than
0.73) and an internal consistency of a 0.83 to re-
liably assess physical activity in periods when it is
performed regularly, such as during the school year.

To measure attention levels, the FACES Test was
used (Thurstone & Yela, 2012); it was proposed by
the educational guidance and psychology team of both

recibié 3 sesiones de familiarizacién durante las clases de
educacion fisica en las cuales se incidi6 en la adquisicién
de un ritmo personal de carrera mantenido a intensidad
moderada y en la valoracién personal del esfuerzo, utili-
zando la toma individual de la frecuencia cardiaca.

Este trabajo fisico realizado con el grupo-clase expe-
rimental se realizaba diariamente y en la misma franja
horaria comprendida entre la segunda y tercera sesion
de la mafana, ya que era el periodo del dia durante el
cual los alumnos permanecian mas tiempo sentados y
atendiendo a 4reas eminentemente tedricas. Por lo que,
ademas de los propios beneficios fisicos de la actividad,
se pretendia valorar si dicha realizacién mejoraba los ni-
veles atencionales del grupo experimental con respecto
al grupo de control.

Se seleccionaron escolares de dicha edad (11-12 afos)
ya que se encontraban en el dltimo curso de la etapa de
educacién primaria cuando el desarrollo fisico, psiquico
y emocional y, asi como sus intereses, habitos y conduc-
tas (principalmente motrices) empiezan a diferenciarse de
las de sus compafieros de cursos inferiores. Igualmente,
al tratarse de un proyecto piloto se consideré que este
grupo de edad poseia un grado de autonomia suficiente
como poder llevar a cabo esta intervencion inicial.

Estudio de variables

Antes de participar en este estudio, tanto los padres
como el equipo directivo y claustro de profesorado
de ambos centros fueron informados sobre la finali-
dad y caracteristicas del programa obteniéndose el
consiguiente consentimiento parental para su partici-
pacion.

Previo al comienzo de la intervencion se suministrd
el cuestionario PAQ-C (Physical Activity Questionnai-
re for Children) traducido al castellano y disefiado para
medir los niveles de actividad fisica moderada y vigoro-
sa en nifios y adolescentes durante los 7 dias previos al
test. Se aplico este cuestionario, ya que, investigadores
como Manchola, Bagur y Girabent (2017), utilizando la
traduccion y validacion del cuestionario PAQ-A en ado-
lescentes espafioles realizado por Martinez et al. (2009),
demostraron una fiabilidad bastante alta (ICC superior
a 0.73) y consistencia interna de o 0.83 para valorar de
forma fiable la actividad fisica en periodos en los que
esta es regular como lo es durante el curso escolar.

Para medir la fatiga atencional se utiliz6 el Test Ca-
ras (Thurstone & Yela, 2012) propuesto por el equipo de
orientacion educativa y psicopedagdgica (EOEP) de ambos
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schools since it is a test that can be administered to
a group, it takes only 3 minutes, and it evaluates the
student’s ability to perceive similarities and differenc-
es and stimulating, partly organised patterns rapidly
and correctly. For this study, we took into account
both the number of right choices (alone) and the net
number of right choices (right choices-errors), since
this correct measurement measures the subject’s real
efficacy by penalising errors or possible random an-
swers. Both the pre-test and the post-test were applied
at the same time with both groups and in the same
time bracket, just before the break, since this is the
time of day when the students remained seated con-
stantly in purely theoretical subjects for the longest
time. As mentioned above, the goal of this test was
to measure whether engagement in physical activity
halfway through the morning classes improved the
students’ attention levels during the theoretical ses-
sion held after this physical activity compared to the
control group.

To collect the different data, both conditional and
physical, we used a set of tests from the ALPHA (As-
sessing Levels of Physical Activity) battery to evalu-
ate physical condition related to health in children and
adolescents (Ruiz et al., 2011).

In turn, lower-limb muscle strength (explosive
strength in the lower limbs) was measured using the
standing long jump test (Garcia, 2001), starting from
a static position behind a line. The test was applied at
the beginning and end of the study, with two jumps
each time, recording the distance of the better of the
two jumps in metres.

Cardiorespiratory capacity was evaluated using a
1-km test done just once at the beginning and end of
the study. According to the results found by Moreno,
Corona, Cisneros, and Aguayo (2013), their study re-
vealed that the 1-km walk-run test is a useful, sim-
ple and reliable way to indirectly determine VO,max.
Additionally, its use is defended because it is consid-
ered a distance that children can run-walk without any
problem, which takes a length of time within the lim-
its of their aerobic energy system, and for which very
few material resources are needed. Furthermore, it is
safe and easy to administer in the child and adolescent
population. The time was recorded in minutes.

In order to analyse the coordination levels, one of
the tests from the KTK (Korperkoordinations test fiir
Kinder) battery was used; these tests were designed
for children aged 5 to 14, and they have been applied

centros al tratarse de un test de aplicacion colectiva, con
una duracién de 3 minutos y con el que se pretende evaluar
la aptitud para percibir, rapida y correctamente, semejan-
zas y diferencias y patrones estimulantes parcialmente or-
denados. Para este estudio, se han tenido en cuenta tanto el
nimero de aciertos (inicamente) como el nimero de acier-
tos netos (aciertos-errores) ya que esta medida corregida
mide la eficacia real del sujeto al penalizar los errores o
las posibles respuestas al azar. Tanto el pretest como el
postest fueron aplicados al mismo tiempo con ambos gru-
pos y en la misma franja horaria, previa al recreo ya que
es la franja del dia durante la cual los alumnos permanecen
mas tiempo sentados de forma ininterrumpida atendiendo a
areas puramente tedricas. Como se ha dicho anteriormen-
te, con este test se pretendia valorar si la realizacién de ac-
tividad fisica a mitad del horario de mafiana mejoraba los
niveles atencionales de los alumnos con respecto al grupo
de control durante la sesion tedrica posterior a la realiza-
cién de dicha actividad fisica.

Para la recogida de los diferentes datos, tanto condi-
cionales como fisicos, se utiliz6 un conjunto de test pro-
cedentes de la bateria ALPHA (Assesing Levels of Phy-
sical Activity) para evaluar la condicion fisica relacionada
con la salud en nifios y adolescentes (Ruiz et al., 2011).

Por su parte, el nivel de fuerza muscular en miem-
bros inferiores (fuerza explosiva en miembros inferio-
res) fue medido utilizando el salto longitudinal con pier-
nas juntas (Garcia, 2001) desde una posicion estatica y
detras de una linea. El test se aplic6 al comienzo y al fi-
nal del estudio, realizdndose dos saltos cada vez y reco-
giéndose la distancia del mejor de los saltos en metros.

La capacidad cardiorrespiratoria fue evaluada me-
diante el test de un kilémetro realizado una sola vez al
comienzo y final del estudio. Los resultados obtenidos
por Moreno, Corona, Cisneros y Aguayo (2013) en su
estudio revelaron que la prueba de 1 kilémetro de cami-
nar-correr es un procedimiento util, sencillo y confiable
para determinar indirectamente el VO,max. Adicional-
mente, se defiende su utilizaciéon ya que se considera
una distancia que los nifios pueden recorrer sin ningin
problema para la cual ocupan un tiempo dentro de los
limites del sistema energético aerdbico y que, ademaés,
se necesitan muy pocos recursos. Ademas, su adminis-
tracion es segura y facil para la poblacion infantil y ado-
lescente. El tiempo se recogié en minutos.

Con el objetivo de analizar los niveles de coordi-
nacion motora se utiliz6 uno de los test de la bateria
KTK (Korperkoordinations test fiir Kinder) disefia-
da para nifios de 5 a 14 afios y aplicada en diferentes
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in different countries and regions of Spain (Torralba,
Viera, Lleixa, & Gorla, 2016), as well as in other
intervention studies similar to this one (Graf et al.,
2005). The test chosen was lateral jumps, which con-
sist in jumping from one side to another over a slat 2
cm tall in an area measuring 1 m x 0.60 m with both
feet together and as quickly as possible for 15 sec-
onds. The best of two attempts is counted.

All the aforementioned measurements were done
in the order in which they are explained here, and
two physical education sessions (per class-group)
were spent for the researchers to collect all the data.
The first session was held during the last week of
September and the second one during the last week of
school in December.

On the other hand, complementary information
on different anthropometric data was also collected.
Height and weight were measured at the beginning
and end of the study with the participants barefoot
wearing light athletic clothing; they were taken in
both groups during the same time brackets and using
the same instruments. These data yielded informa-
tion on body mass index (BMI) expressed in kg/m?,
which allowed the students to be classified as normal
weight, overweight or obese according to the growth
graphs and tables reported by Cole, Bellizzi, Flegal,
and Dietz, 2000, also bearing in mind age and sex.

Statistical Processing

These data were statistically analysed using the IBM
SPSS Statistics 24 software.

First, a descriptive analysis was carried out,
which shed light on the set of variables analysed with-
in the sample. Since they are primarily continuous
variables, the mean was used as a central tendency
measure and the standard deviation as the dispersion
measure. In terms of the nominal variables, only per-
centages were used.

In order to ascertain whether there were initial
significant differences in physical activity levels be-
tween the control and experimental groups, the Stu-
dent t-test for independent samples was performed
(control and experimental), and to analyse possible
differences between the pre-test and post-test values
of the variables described above in both groups (con-
trol and experimental), a repeated measures ANOVA
was performed.

paises y regiones espafiolas (Torralba, Viera, Lleixa y
Gorla, 2016) y también en otros estudios de interven-
cién similares a este (Graf et al., 2005). El test elegi-
do fue el de saltos laterales consistente en saltar de un
lado a otro, en un 4rea de 1 m x 0.60 m y por encima
de un listén de 2 cm de alto, con los dos pies juntos y
lo mas rapido posible, durante 15 segundos, contabili-
zando el mejor resultado de dos intentos.

Todas las mediciones anteriormente citadas se reali-
zaron en el orden expuesto anteriormente, dedicandose
dos sesiones de educacion fisica (por grupo-clase) para
la completa recogida de datos por parte de los investi-
gadores. La primera de ellas se realizé durante la dltima
semana de septiembre y la segunda se efectud la ultima
semana escolar de diciembre.

Por otra parte, como informacién complementaria,
se tomaron diferentes datos antropométricos. La altu-
ra y el peso fueron medidos al comienzo y final del
estudio con los participantes descalzos, llevando ropa
deportiva ligera; se realizdé en ambos grupos durante
las mismas franjas horarias y utilizando los mismos
instrumentos. Con estos datos se obtuvo informacién
sobre el indice de masa corporal (IMC) expresado
en kg/m? permitiendo clasificar a los alumnos como
normopeso, sobrepeso u obesidad segin los graficos
y tablas de crecimiento recogidas por Cole, Bellizzi,
Flegal y Dietz (2000) atendiendo también a la edad y
Sexo.

Tratamiento estadistico

El anélisis estadistico de estos datos se llevo a cabo uti-
lizando el paquete informatico IBM SPSS Statistics 24.

En primer lugar, se realiz6 un anilisis descriptivo
que permitié conocer el conjunto de variables analiza-
das dentro de la muestra. Al tratarse, principalmente, de
variables continuas se utiliz6 la media como medida de
tendencia central y la desviacion tipica como medida de
dispersion. En cuanto a las variables nominales se em-
plearon Gnicamente porcentajes.

Para conocer si existian diferencias iniciales signifi-
cativas en los niveles de actividad fisica entre el grupo
de control y experimental, se realiz6 la prueba ¢ de Stu-
dent para muestras independientes (control y experimen-
tal) y para analizar posibles diferencias entre los valo-
res pre-postest de las variables anteriormente descritas
en ambos grupos (control y experimental) se aplic6 una
ANOVA de medidas repetidas.

EDUCACION FiSICA | PHYSICAL EDUCATION I

Apunts. Educacion Fisica y Deportes. 2019, n.? 136. 2.2 trimestre (abril-junio), pp. 49-61. ISSN-1577-4015

55



EDUCACION FiSICA | PHYSICAL EDUCATION I

Ordodiez, A. F., Polo, B., Lorenzo, A., Shaoliang, Z.

Results

First, the initial descriptive characteristics of the sam-
ple studied are summarised in Table 1.

Resultados

En primer lugar, las caracteristicas descriptivas iniciales de la
muestra objeto de estudio aparecen resumidas en la tabla 1.

Table 1 Tabla 1
Descriptive characteristics of the sample studied Caracteristicas descriptivas de la muestra objeto de estudio
All Control Exper.
Todas Control Exper.
(n=89) (n=44) (n=45)
Anthropometric data Datos antropométricos
Height (m) Altura (m) 1.48 (0.72) 1.47 (0.76) 1.48 (0.07)
Weight (kg) Peso (kg) 43.1 (10.25) 44.01 (11.68) 42.22 (8.66)
BMI (kg/m?) IMC (kg/m?) 18.59 (3.46) 20.08 (3.82) 19.12 (3.05)
Physical aptitude Aptitud fisica
Lower-limb muscle strength (m) F. explosiva m. inferior (m) 1.37 (0.21) 1.38 (0.20) 1.36 (0.21)
Coordination (no. jumps) Coordinacion (n2 saltos) 27.39 (6.37) 26.40 (5.68) 28.33 (6.89)
Cardioresp. capacity (min) Capacidad cardiorrespiratoria (min) 6.44 (0.76) 6.46 (0.83) 6.42 (0.75)
Attention levels Fatiga atencional
Number of right choices Numero de aciertos 39.71 (8.57) 39.63 (8.58) 39.80 (8.66)
Efficacy (right choices-errors) Eficacia (aciertos-errores) 38.14 (8.72) 38.07 (8.70) 38.20 (8.85)

Below are the results obtained for the school-
children in the 6% grade (control and experimen-
tal group) at both schools regarding their levels
of physical activity in and out of school. To de-
termine whether there were significant initial dif-
ferences in the physical activity levels between
the control and experimental groups which could
condition the results of the intervention, the Stu-
dent t-test for independent samples (control and
experimental) was performed. The results of that
analysis showed that in terms of the physical activ-
ity level in the last seven days during playtime, at
lunchtime, after school, at the weekend and during
the week in general, the differences between the
means of the control and experimental groups were
not significant.

Table 2 presents the results obtained in the differ-
ent variables analysed before and after the interven-
tion (mean and standard deviation).

Table 3 shows the degree of interaction between
the groups pre-test and post-intervention after con-
ducting an analysis of variance (ANOVA) for repeat-
ed samples. Significant differences were found on the
variables of cardiorespiratory capacity (min), coordi-
nation (no. of jumps), height (m) and attention levels
in both the number of right choices and efficacy (dif-
ference between right choices and errors).

A continuacidn se reflejan los resultados obtenidos
por los escolares de 6° curso (grupo control y expe-
rimental) de ambos centros sobre sus niveles de acti-
vidad fisica dentro y fuera del mismo. Para conocer
si existian diferencias iniciales significativas en los
niveles de actividad fisica entre el grupo de control
y experimental, que pudieran condicionar los resulta-
dos de la intervencidn, se realiz6 la prueba ¢ de Stu-
dent para muestras independientes (control y experi-
mental). Los resultados procedentes de dicho analisis
mostraron que, en cuanto al nivel de actividad fisica
desarrollado en los ultimos siete dias durante el re-
creo, el comedor, después del colegio, el fin de sema-
na y durante toda la semana en general, las diferen-
cias entre las medias del grupo control y experimental
no fueron significativas.

Seguidamente, la tabla 2 presenta los resultados ob-
tenidos en las diferentes variables analizadas antes y des-
pués de la intervencion (media y desviacion estandar).

En la tabla 3, se muestra el grado de interaccion en-
tre grupos pre-posintervencion tras la realizacion de un
analisis de varianza (ANOVA) para muestras repetidas
observandose diferencias significativas en las variables
de capacidad cardiorrespiratoria (min), coordinacién (n°
de saltos), altura (m) y fatiga atencional tanto en el nd-
mero de aciertos como en la eficacia (diferencia entre
aciertos y errores).
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Table 2
Results before and after the study

Tabla 2
Resultados obtenidos antes y después del estudio

Control group
Grupo control

Experimental group
Grupo experimental

(n=44) (n=45)
Before After Before After
Antes Después Antes Después
Anthropometric data Datos antropométricos
Height (m) Altura (m) 1.47 (0.08) 1.50 (0.08) 1.48 (0.07) 1.49 (0.07)
Weight (kg) Peso (kg) 44.01 (11.68) 44.64 (11.62) 42.22 (8.66) 42.82 (8.73)
BMI (kg/m?) IMC (kg/m?) 20.08 (3.82) 19.73(3.74) 19.12(3.05) 19.16 (2.98)
Physical aptitude Aptitud fisica
Lower-limb muscle strength (m) F. explosiva m. inferior (m) 1.38 (0.20) 1.40 (0.21) 1.36 (0.21) 1.42 (0.21)
Coordination (no. jumps) Coordinacion (n® saltos) 26.40 (5.68) 27.33(5.90) 28.33(6.89) 30.87 (5.68)
Cardioresp. capacity (min) Capacidad cardiorrespiratoria (min) ~ 6.46 (0.83) 6.20 (0.75) 6.42 (0.75) 5.61 (0.68)
Attention levels Fatiga atencional
Number of right choices Numero de aciertos 39.63(8.58) 41.00(7.46) 39.80 (8.66) 45.27 (7.83)
Efficacy (right choices-errors) Eficacia (aciertos-errores) 38.07 (8.7) 38.56 (9.82) 38.20 (8.85) 43.80 (8.37)

EDUCACION FiSICA | PHYSICAL EDUCATION I

Table 3
Interaction between groups pre- and post-intervention

Tabla 3
Interaccion entre grupos pre-posintervencion

Sum of squares Mean of Partial squared
Type llI squares eta
Control-experimental groups (pre-post) Suma de cuadrados df Media de F Sig. Eta cuadrada
Grupos control-experimental (pre-post) Tipo lll gl cuadrados F Sig. parcial
Endurance (min) Resistencia (min) 6.839 1 6.839 100.644 .000 .554
Weight (kg) Peso (kg) .003 1 .003 .001 971 .000
Height (m) Altura (m) .005 1 .005 26.830 .000 .249
BMI (kg/m?) IMC (kg/m?) 3.905 1 3.905 6.350 .014 .073
No. of right choices N de aciertos 364.123 1 364.123 17.461 .000 A77
Efficacy (R-E) Eficacia (A-E) 548.222 1 548.222 13.494 .000 143
No. of jumps N¢ de saltos 64.606 1 64.606 8.398 .005 .094
Length (cm) Longitud (cm) 179.889 1 179.889 1.969 164 .024

Discussion and Conclusions

The main results of this study demonstrate that there
are significant differences between the experimental
and control groups in variables like cardiorespirato-
ry capacity (min), coordination (no. of lateral jumps)
and attention levels (number of right choices and at-
tentional efficacy) after the intervention.

These results match those of other longitudinal
studies on school interventions such as those in the
KISS study by Meyer et al. (2014) in Switzerland
and by Miiller et al. (2016) in Germany with school-
children of similar ages, where improvements were

Discusion y conclusiones

Los principales resultados de este estudio demuestran
que existen diferencias significativas entre el grupo ex-
perimental y control en variables como la capacidad car-
diorrespiratoria (min), coordinacién (n°® de saltos latera-
les) y fatiga atencional (nimeros de aciertos y eficacia
atencional) tras la intervencion.

Estos resultados coinciden con otros estudios de in-
tervencion escolar longitudinal como los obtenidos en el
proyecto KISS de Meyer et al. (2014) en Suiza o Mii-
ller et al. (2016), en Alemania, con escolares de simila-
res edades donde se lograron mejoras en sus niveles de
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attained in their physical condition levels and body
composition after implementing 60 minutes of physi-
cal activity per day with at least 20 minutes of endur-
ance Sports.

The project conducted by Graf et al. (2005, 2008),
called the “Chilt Project” (Children’s Health Inter-
ventional Trial), is closer to the action in this study.
It was conducted in 12 primary schools where, after
two years of implementation, no effect was found on
the rate of excess weight and obesity. However, clear
improvements were found in cardiorespiratory capac-
ity (6-minute endurance test) and motor skills (lateral
jumps and back balancing).

Likewise, in addition to achieving improvements
in motor skills and physical condition, the fact that
the students engaged in this kind of physical activity
between their theoretical classes in the morning had
a positive influence on their attention levels (effica-
cy and number of right choices), which may have a
direct effect on their academic performance. These
results match those found by other researchers such
as Chaddock, Hillman, Buck, and Cohen (2011) and
Hillman, Buck, Themanson, Pontifex, and Castelli
(2009), who have shown that an increase in levels of
physical activity and aerobic exercise in schoolchil-
dren aged 9 and 10 improved different cognitive func-
tions, such as information processing and attention.
Likewise, after implementing a daily aerobic physi-
cal activity programme for 13 weeks with sedentary
and overweight schoolchildren aged 7 to 11, Davis
et al. (2011) demonstrated that doing physical activ-
ity was associated with better performance on differ-
ent cognitive and mathematical tests administered,
with these improvements being even greater in the
schoolchildren who participated in a physical activi-
ty programme that lasted longer. In line with these
studies, one prominent study in Spain was conducted
by Gallego, Hernandez, Reigal, and Juédrez (2015), in
which implementing physical activity programmes 2
to 5 days a week with schoolchildren aged 10 to 12
led to positive effects on cognitive processing speed,
attentional capacity and working memory.

On the other hand, bearing in mind the length and
kind of physical activity performed, this study is also
similar to others, such as the ones by Hollar et al.
(2010) and Pontifex, Saliba, Raine, Picchietti, and
Hillman (2013); the latter, for example, demonstrat-
ed how engaging in moderate-intensity physical exer-
cise for just five minutes had beneficial effects on an

condicidn fisica y composicion corporal tras una imple-
mentacién de actividad fisica diaria de 60 minutos con
la realizacién de, al menos, 20 minutos de deportes de
resistencia.

El proyecto realizado por Graf et al. (2005, 2008) 1la-
mado “Chilt Project” (Children’s Health Interventional
Trial), se acerca mas a la actuacion de este trabajo. Se
desarroll6 en 12 colegios de educacion primaria donde, y
tras 2 afios de aplicacién, no se observo ningin efecto en
la incidencia sobre el sobrepeso y la obesidad. Sin embar-
go, se encontrd una clara mejora en la capacidad cardio-
rrespiratoria (prueba de resistencia de 6 minutos) y habi-
lidades motrices (saltos laterales y equilibrio de espaldas).

Igualmente, ademdis de conseguir mejoras a nivel
motor y de condicién fisica, el hecho de que los alum-
nos/as realizaran este tipo de actividad fisica entre sesio-
nes tedricas de la mafana influiria positivamente sobre
sus niveles atencionales (eficacia y nimero de aciertos)
pudiendo esto tener una incidencia directa en su rendi-
miento académico. Estos resultados concuerdan con
los obtenidos por otros investigadores como Chaddock,
Hillman, Buck y Cohen (2011) y Hillman, Buck, The-
manson, Pontifex y Castelli (2009) que han demostra-
do que un incremento de los niveles de actividad fisica
y ejercicio aerdbico mejoran diferentes funciones cog-
nitivas como el procesamiento de la informacién y la
atencion en escolares de 9 y 10 afios. También, Davis
et al. (2011), tras la implementacién de un programa de
actividad fisica aerdbica diaria durante 13 semanas con
escolares sedentarios y con sobrepeso de 7 a 11 afios,
demostraron que la realizacion de actividad fisica estaba
asociada a un mejor rendimiento en los diferentes test
cognitivos y matematicos aplicados, siendo estas mejoras
incluso mayores en aquellos escolares que participaban
en un programa de actividad fisica de mayor duracion.
En linea con estas investigaciones, se destaca también la
realizada en nuestro pais por Gallego, Hernandez, Rei-
gal y Juarez (2015), en la que, tras una implementacién
de programas de actividad fisica de 2 a 5 dias por sema-
na en escolares de 10 a 12 afios, se obtuvo efectos posi-
tivos en la velocidad de procesamiento cognitivo y en la
capacidad atencional y memoria de trabajo.

Por otra parte, atendiendo a la duracién y tipologia
de la actividad fisica realizada, esta investigacion se ase-
meja a otras como las realizadas por Hollar et al. (2010)
o Pontifex, Saliba, Raine, Picchietti y Hillman (2013);
en esta ultima, por ejemplo, se demostr6 como la reali-
zacion de ejercicio fisico de intensidad moderada durante
una duracion de solamente cinco minutos, tenia efectos
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increase in mental processing and concentration, thus
increasing cognitive control even one hour after stu-
dents with attention deficit and hyperactivity disorder
had done it.

It should be borne in mind that there are potential
limitations to this study, given that it did not examine
the children’s eating habits, which can affect the re-
sults of the intervention. Furthermore, the test used
in the study to evaluate cardiorespiratory capacity,
despite having been validated in a field test, is not
comparable with the test and instruments that measure
VO,max directly. Likewise, to ascertain the level of
physical activity, the PAQ-C questionnaire was used;
even though it has been proven to be reliable, it does
have several limitations, such as not being able to cal-
culate the estimated calorie expenditure and not dis-
criminating between vigorous and moderate activities,
which would, however, be possible with more reli-
able, objective techniques to evaluate physical activi-
ty, such as accelerometers.

In short, as outlined throughout this article, it
should be borne in mind that obesity and inactivi-
ty are increasing problems in childhood and adoles-
cence (Graff et al., 2005). Thus, the Commission on
Ending Childhood Obesity (OMS/WHO, 2016) has
developed an exhaustive, integrated set of recom-
mendations to combat it, and they prominently in-
clude the application of comprehensive programmes
that promote healthy school environments, basic
knowledge of health and nutrition, and physical ac-
tivity in school-aged children and adolescents. For
this reason, schools play a crucial role in teaching
and promoting a healthy lifestyle among schoolchil-
dren in order to counter these increases in obesity
and inactivity. As Pérez and Delgado (2013) state,
schools’ ideal position, as well as the impact that
physical education programmes can have in promot-
ing physical activity and health, have been widely
recognised and researched. This idealness has also
been recognised by the educational community,
even in this intervention. Indeed, after very positive
assessments and the enthusiasm shown by both the
students and their families, the likelihood that the
students involved in the intervention will adhere to
the physical activity are considered high. Further-
more, once the project was over, the school decid-
ed to continue implementing it for the rest of the
school year, and it is being planned for subsequent
academic years as well.

beneficiosos en el incremento de procesos cerebrales y
la concentracién aumentando asi el control cognitivo has-
ta en una hora posterior a la realizaciéon del mismo en
alumnos/as con déficit de atencion e hiperactividad.

Se debe tener en cuenta que en este estudio hay po-
tenciales limitaciones, puesto que no se examinaron ha-
bitos alimenticios de los escolares, los cuales pueden
afectar a los resultados de la intervencién. Ademas, el
test utilizado para la evaluacién de la capacidad cardio-
rrespiratoria del estudio, a pesar de haber sido validado
en test de campo, no es comparable con test e instru-
mentos que miden el VO,max directamente. Asimismo,
para conocer el nivel de actividad fisica se utilizé el
cuestionario PAQ-C que, aunque se ha demostrado que
tiene fiabilidad, presenta algunas limitaciones como son
el no permitir el clculo del gasto estimado en calorias y
no discriminar entre actividad vigorosa y moderada que
si serfa posible a través de técnicas mas fiables y obje-
tivas para la evaluacion de la actividad fisica como son
acelerémetros.

En definitiva, como se ha expuesto a lo largo del ar-
ticulo, se debe tener en cuenta que la obesidad y la in-
actividad fisica son problemas crecientes en la infancia y
adolescencia (Graff et al., 2005). Asi, la Comision para
acabar con la obesidad infantil (OMS/WHO, 2016) ha
elaborado un conjunto exhaustivo e integrado de reco-
mendaciones con las que combatirla y, entre estas, se
destaca aplicar programas integrales que promuevan en-
tornos escolares saludables, conocimientos basicos en
materia de salud y nutricién y actividad fisica en nifios
y adolescentes en edad escolar. Por ello, los colegios
juegan un rol fundamental en la ensefianza y promocion
de un estilo de vida saludable entre los escolares para
contrarrestar estos incrementos en obesidad e inactivi-
dad. Como afirman Pérez y Delgado (2013), la idonei-
dad de los centros educativos asi como el impacto que
pueden suponer los programas de educacion fisica en la
promocion de actividad fisica y la salud es una cuestion
ampliamente reconocida e investigada. Esta idoneidad
ha sido reconocida por la comunidad educativa de los
centros escolares incluidos en esta intervencion. Asi,
tras valoraciones muy positivas y debido al entusiasmo
mostrado por alumnado y familias, se considera que las
posibilidades de adherencia a la actividad fisica de aque-
llos estudiantes implicados en la intervencién son altas.
Ademas, una vez finalizado el proyecto, el centro es-
colar decidi6 seguir implementindolo durante el resto
del curso escolar y se proyectd su continuidad para afios
académicos posteriores.
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Therefore, to conclude, school interventions like
the one in this study have been proven to have a pos-
itive influence on the improvement not only of coor-
dination and physical condition but also of the partic-
ipating students’ attention. For all of these reasons,
based on the data obtained and in line with other re-
searchers, incorporating and planning daily physical
activity within school time is advised.
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