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Abstract

The objective of this paper was to analyse the journal
Apunts. Educacié Fisica i Esports over the course of its first
thirty years of publication (1985-2015) in comparison with
Spanish journals of physical activity and sports science. In
this study three analyses have been carried out. The first
concerns the internal bibliometric data of Apunts. Educacio
Fisica i Esports as a multidisciplinary scientific journal
in the field of physical activity and sports science. The
second is multifactor analysis of the 30 Spanish journals
in the sector with peer review. Finally, the third analysis
compares the publication with the multidisciplinary journals
of its academic field. A comparative analysis was carried out
among all the Spanish physical activity and sports science
journals through 8 different typologies and 14 indicators.
The specialised journal Revista de Psicologia del Depor-
te, followed by the multidisciplinary publications Revista
Internacional de Medicina y Ciencias de la Actividad Fisica
v el Deporte, Apunts. Educacié Fisica i Esports and Revista
Internacional de Ciencias del Deporte are, in that order,
the most highly rated journals in the sample and those with
the greatest potential. In the comparative analysis Apunts.
Educacio Fisica i Esports stands out together with the Revista
Internacional de Medicina y Ciencias de la Actividad Fisica
y el Deporte in this specific area. Its uninterrupted quarterly
publication over 30 years, productivity, accessibility and
visibility, extensive indexation base including the three most
recognised databases, visits to its website and downloads of
its articles, its vigour on the internet and in search engines
and its status as a leading physical activity and sports science
journal in Spain and Latin America are its most outstanding
strengths.

Keywords: scientific journals, physical education, sport,
bibliometric analysis, impact factor, indexing

Resum

L’objectiu d’aquest treball és realitzar una analisi de la re-
vista Apunts. Educacio Fisica i Esports en els seus trenta anys
d’exercici (1985-2015) en comparacié amb les revistes espa-
nyoles de ciéncies de I’activitat fisica i ’esport. En aquest es-
tudi s’han desenvolupat tres analisis, una de corresponent a les
dades bibliomeétriques internes d’Apunts. Educacio Fisica i Es-
ports com a publicacid cientifica multidisciplinaria de cieéncies
de lactivitat fisica i ’esport. La segona, consisteix en una ana-
lisi multifactorial sobre les trenta revistes espanyoles del sector
amb avaluacié externa. I la tercera se centra en una analisi
comparativa de la publicacié amb les revistes multidisciplina-
ries del seu ambit academic. Es va efectuar una analisi com-
parativa entre les revistes espanyoles de ciencies de 1’activitat
fisica i I’esport mitjancant vuit tipologies diferenciades i catorze
indicadors. La publicacid especialitzada Revista de Psicologia
del Deporte, seguida de les publicacions multidisciplinaries
Revista Internacional de Medicina y Ciencias de la Actividad
Fisica y el Deporte, Apunts. Educacioé Fisica i Esports i Re-
vista Internacional de Ciencias del Deporte son, per ordre, les
revistes més valorades de la mostra i les que presenten major
potencial. En I’analisi comparativa, la revista Apunts. Educacio
Fisica i Esports sobresurt al costat de la Revista Internacional
de Medicina y Ciencias de la Actividad Fisica y el Deporte en
aquest ambit especific. La seva constant i puntual trajectoria
durant trenta anys, productivitat, accessibilitat i visibilitat, la
seva amplia base d’indexaci6 incloses les tres bases de dades
més reconegudes, les seves visites a la web i les descarregues
d’articles, el seu dinamisme en internet i cercadors de la xarxa
i el seu estatus com a revista de referéncia de 1’ambit de les
ciencies de I’activitat fisica i I’esport a Espanya i Llatinoameri-
ca son les seves fortaleses més destacables.

Paraules clau: revistes cientifiques, educaci6 fisica, es-
port, analisi bibliometric, factor d’impacte, indexacié

APUNTS PER AL SEGLE XXI | APUNTS FOR THE XXI CENTURY

Data de recepcio: 7-11-2016 / Data d’acceptacié: 6-4-2017



mailto:Jorgebalaguer4@gmail.com
http://dx.doi.org/10.5672/apunts.2014-0983.cat.(2017/2).128.01

APUNTS PER AL SEGLE XXI | APUNTS FOR THE XXI CENTURY I

Olivera, J., Andrés, A.

Introduction

This article looks at the journal Apunts.
Educacio Fisica i Esports in its first thirty years of
publication (1985-2015) in comparison with Spanish
physical activity and sports science journals and
examines its relevance and relative position in the
context of the publications in its disciplinary field
and its absolute position among multidisciplinary
journals in this area. Apunts. Educacié Fisica
i Esports is a quarterly journal that was first
published under the auspices of the National
Institute of Physical Education of Catalonia
(INEFC) in 1985 as a multidisciplinary publication!
for the intellectual, academic and professional area
of physical activity and sports science. Its raison
d’étre has been to certify scientific knowledge in
physical activity and sports science, contribute
towards legitimising physical activity and sports
science as an intellectual field and help disseminate
the knowledge created largely in Spanish and Latin
American society.

Over this time the journal has become the leading
multidisciplinary journal in Spain and Latin America
as noted in its positioning line (Gusi & Nadal, 1997;
Reverter & Mungia, 2007; Valenciano, Villamé6n, &
Devis, 2008; RESH, 2009; Olivera-Betran, 2011a,
2011b; Hernandez, Reverter, Jové, & Mayolas,
2013; Olivera-Betran, 2015). The reasons for this are
fairly obvious: up to 2016 the journal had brought
out 126 uninterrupted issues over 33 quarters and
published more than 1500 articles by almost 2000
mostly Spanish authors working in the academic
and professional field of physical activity and sports
science, and it also had the highest number of articles
published by any Spanish journal in 1992-1997
(Gusi & Nadal, 1997) and 1999-2005 (Valenciano,
Devis, & Villamén, 2008).

As a multidisciplinary publication it addresses
the key areas in its field: the humanities and social
sciences, physical education, sports pedagogy, physi-
cal preparation, sports training, health, management

! By ‘multidisciplinary journal’ we mean a publication in a spe-
cific disciplinary and academic field that publishes studies in
all the areas of that field. In the realm of physical activity and
sports sciences we refer to the applied social sciences and hu-
manities, physical activity and health, physical education, sports
pedagogy, physical preparation and sports performance, sports
management and active tourism from an interdisciplinary pers-
pective.

Introduccio

Aquest article conté una analisi de la revista
Apunts. Educacié Fisica i Esports en els seus trenta
anys d’exercici (1985-2015) en comparacié amb les
revistes espanyoles de ciencies de 1’activitat fisica i
I’esport, estudi de la seva rellevancia i posicid relativa
en el context de les publicacions del seu camp disci-
plinar i de la seva posicié absoluta entre les revistes
multidisciplinaries d’aquest ambit. La revista Apunts.
Educacio Fisica i Esports és una publicaci6é periodi-
ca de caracter trimestral que va sorgir patrocinada per
I’Institut Nacional d’Educacié Fisica de Catalunya
(INEFC) el 1985 com a publicacié multidisciplinaria!
al servei de I’ambit disciplinar, academic i professio-
nal de les ciencies de 1’activitat fisica i ’esport. La
seva rad de ser ha consistit a certificar el coneixement
cientific de 1’area de les ciencies de 1’activitat fisica i
I’esport, contribuir a legitimar el camp de les ciencies
de I’activitat fisica i I’esport i ajudar a difondre el co-
neixement creat entre la societat espanyola i llatinoa-
mericana principalment.

En aquest temps la publicacié s’ha convertit en la
revista multidisciplinaria de referéncia a Espanya i Lla-
tinoamerica segons consta en la seva llegenda de pre-
sentaci6 (Gusi & Nadal, 1997; Reverter & Mungia,
2007; Valenciano, Villamoén, & Devis, 2008; RESH,
2009; Olivera-Betran, 2011a, 2011b; Hernandez, Re-
verter, Jové, & Mayolas, 2013; Olivera-Betran, 2015).
Les raons d’aquest fet son les segiients: fins al 2016 la
revista ha editat 126 exemplars ininterromputs al llarg
de 33 trimestres d’activitat i ha produit més de 1500 ar-
ticles, signats per gairebé 2000 autors, la gran majoria
espanyols, actius en el camp académic i professional de
les ciencies de I’activitat fisica i I’esport, sent la revis-
ta espanyola del seu ambit amb major nombre d’articles
editats entre 1992-1997 (Gusi & Nadal, 1997) i 1999-
2005 (Valenciano, Devis, & Villamé6n, 2008).

Com a publicacié multidisciplinaria aborda les arees
clau del seu ambit: humanitats i ciéncies socials, edu-
cacio fisica, pedagogia esportiva, preparacio6 fisica, en-
trenament esportiu, salut, gestid, oci actiu i turisme; i

I Entenem per revista multidiscipliniria aquella publicacié d’un
ambit disciplinar i academic determinat que edita estudis en totes
les arees d’aquest camp. En I’ambit de les Ciéncies de 1’activitat
fisica i I’esport ens referim al camp de les ciéncies socials i hu-
manitats aplicades, 1’activitat fisica i la salut, I’educaci6 fisica, la
pedagogia esportiva, la preparaci6 fisica i el rendiment esportiu i
la gesti6 esportiva i el turisme actiu des d’una perspectiva inter-
disciplinaria.
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and active leisure and tourism. It also comes out in a
digital format (ISSN 2014-0983) as well as on paper.
It is published in open access which in 2015 had a
consolidated monthly average of 64 526 pages down-
loaded mainly from the following countries (accord-
ing to Google Analytics annual statistics for 2015):
1. Spain (30.68%); 2. Mexico (16.71%); 3. Colom-
bia (13.97%); 4. Argentina (7.15%); 5. Venezuela
(5.42%); 6. Ecuador (4.92%); 7. Chile (4.74%); 8.
Peru (4.67%); 9. Dominican Republic (2.04%); 10.
Guatemala (1.18%). The journal is indexed in 39
databases broken down into bibliographic databases
(19), directories and repositories (9), evaluation sys-
tems (7) and indexers and impact factors (IF) (4). A
study by RESH (Spanish Journals of Social Sciences
and Humanities) shows it is the most widely known
Spanish journal and the most recognised by experts in
its field (RESH, 2010).

Apunts. Educacié Fisica i Esports comes from a
pioneering publication Apunts. Medicina de I’Esport
which was founded in 1964 by a group of doctors
dealing with sports medicine and who along with the
first sports psychologists sought to apply this fledg-
ling discipline to sports. When the Barcelona INEF
was founded in 1975 the medical centre producing
the journal decided to team up with it and the jour-
nal became a channel for part of INEF’s scientific
production. In 1982 it was renamed Apunts. Edu-
cacio Fisica i Medicina Esportiva and in 1985 the
‘Apunts’ brand split into two: Apunts de Medicina
de I’Esport and Apunts. Educacié Fisica. Within ten
years both publications had become the two lead-
ing scientific journals (Gusi & Nadal, 1997), one in
the field of sports medicine and the other, the pub-
lication that is the subject of our paper, engaged in
studying physical education and sport. In 1989 it
was renamed for the last time with its current title:
Apunts. Educacio Fisica i Esports.

There have been three stages in the journal’s life:
1: Breakup, birth and search for identity (1985-1996);
2: Towards the construction of a quality scientific
journal (1997-2008); 3: Professionalisation, indexa-
tion and internationalisation (2009-2016).

The first stage (1985-1996) is characterised
by the break with the original Educacié Fisica i
Medicina de I’Esport while retaining its ‘Apunts’
root. It was the beginning of a journey that started
with the label ‘physical education’ and was pub-
lished in Catalan and Spanish in a single copy.

a més d’apareixer en format digital (ISSN 2014-0983)
també en paper. S’edita en accés obert que el 2015
presenta una mitjana mensual consolidada de 64 526
pagines descarregades procedents principalment dels
segiients paisos (segons estadistica anual de Google
Analytics per a I’any 2015): 1. Espanya (30.68%); 2.
Mexic (16.71%); 3. Colombia (13.97%); 4. Argentina
(7.15%); 5. Veneguela (5.42%); 6. Equador (4.92%);
7. Xile (4.74%); 8. Pert (4.67%); 9. Republica Domi-
nicana (2.04%); 10. Guatemala (1.18%). La revista esta
indexada en 39 bases de dades distribuides de la segiient
manera: bases de dades bibliografiques (19), directoris
i repositoris (9), sistema d’avaluaci6 (7), indexadors i
factor d’impacte (FI) (4). Segons estudi constatat per
RESH (Revistes Espanyoles de Ciencies Socials i Hu-
manitats) és la revista espanyola del seu ambit profes-
sional més coneguda i reconeguda pels experts (RESH,
2010).

Apunts. Educacio Fisica i Esports procedeix d’una
publicacié pionera Apunts. Medicina de I’Esport, que va
ser fundada en 1964 per un grup de metges que tractava
la llavors incipient medicina esportiva, els qui, al cos-
tat dels primers psicolegs de ’esport, intentaven aplicar
aquesta disciplina en I’ambit esportiu. Amb la creacié de
I'INEF de Barcelona el 1975 el centre medic propulsor
de la revista va passar a col-laborar amb aquest centre
i la revista va servir de canal d’emissi6 de part de la
producci6 cientifica de I'INEF. EI 1982 va passar a de-
nominar-se Apunts. Educacié Fisica i Medicina Espor-
tiva i el 1985 la marca ‘Apunts’ es va dividir en dues:
Apunts. Medicina de ’Esport i Apunts. Educacié Fisica.
En una década ambdues publicacions es van convertir
en les dues revistes cientifiques de referencia (Gusi &
Nadal, 1997); una en 1’ambit de la medicina esportiva i
una altra, la publicacié objecte del nostre treball, dedi-
cada a I’estudi de 1’educaci6 fisica i de I’esport. EI 1989
va passar a denominar-se definitivament amb el nom ac-
tual: Apunts. Educacio Fisica i Esports.

En el temps d’existencia de la revista s’han succeit
tres etapes: la: ruptura, naixement i cerca de la identi-
tat (1985-1996); 2a: cap a la construccié d’una revista
cientifica de qualitat (1997-2008); 3a: professionalitza-
cid, indexacié i internacionalitzacié (2009-2016).

La primera etapa (1985-1996) es caracteritza per la
ruptura amb la matriu Apunts. Educacié Fisica i Medicina
de I’Esport perd conservant la seva arrel ‘Apunts’. Es el
comengament d’una marxa que neix amb el retol ‘educacid
fisica’ i que s’edita en catala i castella en un Unic exem-
plar. Van sorgir dubtes entorn de ’ambit de la revista,
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Misgivings arose about the journal’s scope, its print
edition and the field of scientific, technical or more
professional activity. At the end of this period the
journal recovered the word ‘sports’ and added it to
the current title of the publication (1989) and thus
delimited its conceptual field. That same year two
identical copies were published, one in Spanish and
the other in Catalan. By the end of this period in
1996 Apunts. Educacio Fisica i Esports had forged
its identity among the journals in its field and was
recognised as the leading publication in Spain.
This can be seen from a study of a sample of 14
Ibero-American periodical journals published in
Spanish between 1992-1997 selected by their qual-
ity and frequency (Gusi & Nadal, 1997). It showed
that Apunts. Educacio Fisica i Esports was the most
relevant journal in that period because it came out
with greater regularity, it was the publication most
cited by the other journals, its scientific production
was larger, its articles mostly consisted of original
research and it covered a wider variety of areas of
knowledge linked to sports science (Gusi & Nadal,
1997, p. 20). This study together with the lack of
multidisciplinary Spanish journals in this disci-
pline at the time would substantiate the position of
Apunts. Educacio Fisica i Esports as a leading pub-
lication in Spain in its disciplinary field.

The second stage (1997-2008) covers the con-
version of Apunts. Educacio Fisica i Esports into
a scientific journal recognised by the bibliographi-
cal databases and agencies tasked with identifying,
evaluating and classifying leading thematic journals
in each disciplinary field. Accreditation agencies
and databases emerged in Spain which evaluate and
assess the impact factors? (Garfield, 1955) of jour-
nals such as IN-RECS, AGAUR-AQU, ANECA,
CNEAI, ANEP, LATINDEX and RESH, in addi-
tion to the prominent and exclusive international
bibliographic database agencies led by ISI-Thom-
son Reuters (SCI, SSCI, Arts & Humanities), the
Elsevier group with SCOPUS (SCImago SJR) and
ERIH for social science and humanities journals. In
this stage it was decided to turn the journal into a

2 The Journal Citation Reports (JCR) IF is an instrument created
by Eugene Garfield in the 1950s in order to organise, access and
evaluate scientific literature (Garfield, 1955). A journal’s IF in a
given year measures the frequency of the bibliographic citations
that it has received in the previous two years.

I’edicié impresa i el camp d’actuacié cientific, técnic o
més professional. Al final d’aquest periode la revista res-
cata el terme ‘esports’ i I’incorpora al titol actual de la pu-
blicaci6 (1989) i aixi s’aconsegueix delimitar el seu camp
conceptual. Aquest mateix any s’editen dos exemplars
idéntics, una en castella i I’altre en catala. El 1996, al final
d’aquest periode, Apunts. Educacio Fisica i Esports con-
quista la seva identitat en I’ambit de les revistes de la seva
area i és reconeguda com a publicacié de referencia a Es-
panya. Per avalar aquesta afirmacid, ens centrarem en un
estudi realitzat entre les revistes periodiques iberoamerica-
nes en llengua espanyola entre 1992 i 1997 amb una mos-
tra seleccionada segons parametres de qualitat i periodicitat
de 14 publicacions (Gusi & Nadal, 1997) en el qual s’indi-
cava que Apunts. Educacio Fisica i Esports era la revista
més rellevant en aquest periode perqué mostrava una major
regularitat en la seva edici6, perque era la publicacié més
citada per la resta de revistes, per la seva major produccié
cientifica, perque els seus articles corresponien majorita-
riament a recerques originals i perqué atenia a una major
varietat d’arees de coneixement vinculades a les Ciéncies
de I’Esport (Gusi & Nadal, 1997, pag. 20). Aquest estudi,
conjuntament amb 1’escassa presencia de revistes espanyo-
les multidisciplinaries d’aquest ambit disciplinar en aquesta
¢poca, vindria a corroborar la confirmacié d’Apunts. Edu-
cacio Fisica i Esports com a publicacid de referéncia a Es-
panya entre les del seu ambit disciplinar.

La segona etapa (1997-2008) correspon a la con-
versi6 d’Apunts. Educacié Fisica i Esports en una
revista cientifica reconeguda per les bases i ageéncies
de dades bibliografiques encarregades d’identificar,
avaluar i classificar les revistes tematiques de refe-
rencia en cada ambit disciplinar. Sorgeixen les agen-
cies d’acreditacid i les bases de dades a Espanya que
avaluen i dictaminen els factors d’impacte? (Garfield,
1955) de les revistes com IN-RECS, AGAUR-AQU,
ANECA, CNEAI, ANEP, LATINDEX, RESH, prin-
cipalment; a més de les prestigioses i exclusives agen-
cies i bases de dades bibliografiques internacionals
comandades per ISI-Thomson Reuters (SCI, SSCI,
Arts & Humanities), el grup Elsevier amb SCOPUS
(Scimago SJR) o ERIH per a revistes de ciéncies
socials i humanitats. En aquesta etapa es decideix

2 L’FI del Journal Citation Reports (JCR) és un instrument creat
per Eugene Garfield en la decada dels anys 50 del segle XX amb
la finalitat d’organitzar, accedir i avaluar la bibliografia cientifica
(Garfield, 1955). L’FI d’una revista d’un any determinat mesura la
freqiiencia de cites bibliografiques que aquesta ha rebut en els dos
anys anteriors.
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scientific publication in which more than 50% of
its articles would be the outcome of meticulous re-
search while it was also sought to make it more in-
ternational. To this end changes in the internal and
external structure of the publication were addressed
in the editorial board, the system for reviewing and
evaluating manuscripts, the editorial policy line
and the publication of articles. Its website was set
up in 1999 and indexing in bibliographic databases
was begun to improve its distribution and dissem-
ination. The bulk of the content published by the
journal in the period 1999-2005 (Reverter, Jové,
Daza, & Hernandez, 2012, p. 222) was in teaching
(25.83%), training theory (21.52%) and psychol-
ogy (10.93%).

In this stage the landscape of scientific journals
in the sector (n=32) was growing but with obvious
shortcomings; they were young publications at an
average age of 12.4 years, there were few electronic
journals (15.6%), internet presence was incomplete
(81.2% of the sector) and there was limited access to
abstracts and full texts (Villamoén, Devis, Valencia,
& Valenciano, 2007; Olivera-Betran, 2007). At the
end of this stage a study of the evaluation and clas-
sification of Spanish scientific and technical physical
activity and sports science journals (Valenciano, Vi-
llamo6n, & Devis, 2008) analysed and evaluated Span-
ish publications in this field by classifying them into
four categories according to the assessment of 23 in-
dicators with different scores: low (up to 39 points);
middle (from 39 to 71); high (from 71 to 103); very
high (over 103). The indicators were applied to the
28 scientific and technical journals in the sample
based on the authors’ interpretation and initial clas-
sification of the sample in 2006 and in the end they
found that there were seven journals in the ‘low’ part
of the ranking, 14 in the ‘middle’ part, seven in the
‘high’ band and no journals in the ‘very high’ catego-
ry. The study gave Apunts. Educacio Fisica i Esports
a score of 86.50 points which meant it was in the
‘high’ category and in third place behind the Revista
de Psicologia del Deporte on 100.50 and Seleccion.
Revista Espariola e Iberoamericana de Medicina de la
Educacion Fisica y el Deporte on 89.25 points.

This study confirmed the journal’s sound position
as a multidisciplinary physical activity and sports sci-
ence publication in Spain at the end of this stage since
the top two in the ranking are specialist publications
on a specific topic.

transformar la revista en una publicaci6 cientifica,
en la qual més d’un 50% d’articles editats havien de
procedir d’una recerca rigorosa alhora que es procu-
rava la seva internacionalitzaci6. Per a aixo s’aborden
canvis en l’estructura interna i externa de la publica-
cio; en el consell editorial, en el sistema de revisio
i avaluaci6 de manuscrits, en la linia de la politica
editorial, en 1’edici6é dels articles, es crea la web el
1999 i s’empren el procés d’indexaci6 en les diferents
bases de dades bibliografiques per millorar la seva di-
vulgacid i difusi6. El percentatge de continguts ma-
joritaris que edita la revista en el periode 1999-2005
(Reverter, Jové, Daza, & Hernandez, 2012, pag.
229) correspon a Didactica (25.83%); Teoria de I’En-
trenament (21,52 %); i Psicologia (10.93%).

En aquesta etapa el panorama entre les revistes cien-
tifiques del sector (n=32) era de clar enlairament pero
amb manifestes deficiéncies pel que fa a revistes joves
d’una vida mitjana de 12.4 anys, poques revistes elec-
troniques (15.6%), preséncia no completa en internet
(81.2% del sector) i limitat accés a sumaris i textos com-
plets (Villamé6n, Devis, Valéncia & Valenciano, 2007,
Olivera-Betran, 2007). Al final d’aquesta etapa apareix
un estudi d’avaluacio i classificaci6 de les revistes cien-
tificotecniques espanyoles de ciéncies de I’activitat fisica
i P’esport (Valenciano, Villamén, & Devis, 2008) en el
qual es realitzava una analisi i una avaluacié de les pu-
blicacions espanyoles en aquest camp classificant-les en
quatre categories segons la valoraci6 de 23 indicadors
de diferent puntuaci6 entre ells: baixa (fins a 39 punts);
mitjana (de 39 a 71); alta (de 71 a 103); molt alta (més
de 103). Es pren de mostra 28 revistes cientificotecni-
ques -segons la interpretacio i classificaci6 inicial de la
mostra dels autors—, s’apliquen els diferents indicadors
en les publicacions de la mostra durant I’any 2006 i al
final resolen que hi ha 7 revistes situades en la part ‘bai-
xa’ del ranquing, 14 en la part ‘mitjana’, 7 en la part
‘alta’ i cap revista en la categoria ‘molt alta’. En I’estudi,
Apunts. Educacié Fisica i Esports rep una puntuacié de
86.50 punts pel que se situa en la categoria ‘alta’ i en
3a posicid absoluta per darrere de dues publicacions: 1a)
Revista de Psicologia del Deporte, amb 100.50; 2a) Se-
leccion. Revista Espariola e Iberoamericana de Medicina
de la Educacion Fisica y el Deporte, amb 89.25 punts.

Aquest estudi ve a confirmar la solida posici6 de la
revista com a publicacié multidisciplinaria a Espanya en
I’ambit de les ciéncies de 1’activitat fisica i 1’esport al
final d’aquesta etapa, ja que les dues primeres son publi-
cacions especialitzades en una tematica concreta.
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Likewise RESH, an information system that fea-
tures quality indicators for Spanish scientific jour-
nals in the social sciences and humanities, produced
its Valoracion integrada de las revistas espanolas
de Ciencias Sociales (Integrated Assessment of Spa-
nish Social Sciences Journals), a study published in
2010 and financed by the national R&D plan. This
study specifically focussed on ‘Physical Activity and
Sport’ as a separate field for the first time with a
sample of 35 journals. It put Apunts. Educacio Fisi-
ca i Esports in 1st place in the “Opinion of the ex-
perts” category (data obtained in 2009), in 2nd place
in IF in the five-year period 2005-2009 (IF=0.293)
and in 5th place by ANECA and CNEAI quality
indicators (RESH, 2010). The RESH study (2010)
confirmed the good relative position the journal had
achieved in the previous analysis by Valenciano et
al. (2008).

Finally, a study on the relationship and classifica-
tion of Spanish scientific and technical physical acti-
vity and sports science journals by their dissemination
and evaluation in national and international databases
recommended by the National Research Evaluation
Council (CNEAI - Comisiéon Nacional Evaluadora de
la Actividad Investigadora) in Spain’s official gazette
analysed almost all the Spanish technical, scientific
and professional physical activity and sports science
journals of the time and identified 55 publications, of
which 50 were active with a very low average age
(Olivera-Betran, 2011b). This research concluded
that based on the classification and analysis parame-
ters there were nine relevant journals which stood out
from the rest, four of them multidisciplinary and one
of which was Apunts. Educacio Fisica i Esports. It is
worth noting that between 2000 and 2007 the number
of Spanish physical activity and sports science jour-
nals ranged from 22 in 2003 to 32 in 2007 (Devis,
Villamén, Izquierdo, & Valenciano, 2011) while in
2011 there were 50 (Olivera-Betran, 2011b), which
means that in just four years 18 more entered the sec-
tor, a one-third increase in journals in this section.

In the third stage (2009-2016) the journal shift-
ed from a management process based on an edito-
rial secretary and personalised attention to a com-
puterised, autonomous and interactive management
procedure. It was a more professionalised stage
which saw the achievement of a strategic objec-
tive: to increase the publication’s indexation in the
largest number of bibliographic databases in its

En aquesta linia, RESH, sistema d’informaci6é que
integra indicadors de qualitat per a les revistes cienti-
fiques espanyoles de ciencies socials i humanitats va
desenvolupar una Valoracion integrada de las revis-
tas espariolas de Ciencias Sociales, estudi publicat el
2010 i que va estar financat pel pla nacional R+D+i.
Aquest estudi distingeix especificament, per primera
vegada, I’ambit de 1’‘Activitat Fisica i I’Esport’ amb
una mostra de 35 revistes i situa a Apunts. Educacio
Fisica i Esports en la primera posicié de la categoria
“Opini6 dels experts” (dades obtingudes 1’any 2009),
en segona posicio en el FI en el quinquenni 2005-2009
(FI=0,293) i en cinquena posici6 per indicadors de
criteris de qualitat ’ANECA i CNEAI (RESH, 2010).
L’estudi de RESH (2010) ve a confirmar la bona posi-
ci6 relativa de la revista que situava 1’estudi d’anterior
de Valenciano et al. (2008).

Finalment en un estudi sobre la relacio i classificacid
de les revistes cientificotécniques espanyoles de cieéncies
de D’activitat fisica i 1’esport, segons la seva difusi6 i
avaluacio en les bases de dades nacionals i internacionals
recomanades per la Comissié Nacional Avaluadora de
I’Activitat Investigadora (CNEAI) en els butlletins ofi-
cials de I’Estat es van analitzar la practica totalitat de les
revistes teécniques, cientifiques i professionals espanyo-
les de ciencies de I’activitat fisica i I’esport del moment
i es van identificar 55 revistes, de les quals estaven en
actiu 50 amb una vida mitjana molt curta (Olivera-Be-
tran, 2011b). En aquesta recerca es conclou que segons
els parametres triats per a la seva classificaci6 i analisi
hi ha nou revistes rellevants que destaquen per sobre de
les altres, quatre d’elles multidisciplinaries i dins d’elles
apareix Apunts. Educacié Fisica i Esports. Es de des-
tacar que entre els anys 2000 i 2007, el nombre de re-
vistes espanyoles de ciéncies de ’activitat fisica i 1’es-
port oscil-lava entre 22 I’any 2003 i 32 el 2007 (Devis,
Villamén, Izquierdo, & Valenciano, 2011), 1’any 2011
s’arriben a registrar 50 revistes (Olivera-Betran, 2011b)
pel que en només quatre anys s’inscriuen 18 més en el
sector, la qual cosa suposa I’increment d’un ter¢ més de
revistes en aquesta seccid.

En la tercera etapa (2009-2016) es va passar d’un
procés de gestié de la revista basat en una secretaria
de redaccid i una atenci6 personalitzada, a un proce-
diment de gestié informatitzat, autonom i interactiu.
Correspon a una etapa més professionalitzada i esta
regida per la consecucié d’un objectiu estratégic: in-
crementar la indexaci6 de la publicacié en el major
nombre de bases de dades bibliografiques del seu
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thematic area and specially in higher quality ones
with greater standing. Another objective pursued
in this period was to position it in journal portals,
repositories and harvesters of academic and scien-
tific documentation and in search engines and me-
ta-search engines to make the journal accessible to
professionals, academics and researchers from all
over the world (Olivera-Betran, 2012). Here it is
also important to mention the achievement of in-
clusion in the Directory of Open Access Journals
(DOAIJ) and turning the journal into an open access
publication (Olivera-Betran, 2011c, 2012). In lock-
step with these objectives the journal undertook
a process of internal transformation in order to
achieve a publication with an exogamous and effec-
tive structure in its Editorial Board (editorial com-
mittee and scientific committee) and to increase the
rigour of the reviews and evaluations of the manu-
scripts it received (Olivera-Betran, 2012).

A study about the publication habits of accred-
ited university professors in departments of teach-
ing body expression and physical education in edu-
cation faculties at Spanish state universities found
that the journals Motricidad. European Journal of
Human Movement (82 articles) and Apunts. Edu-
cacio Fisica i Esports (80 articles) had the highest
number of articles published in the study’s entire
sample which included Spanish and foreign journals
(Hernandez, Reverter, Jové, & Mayolas, 2013, pp.
5-8). This study demonstrates the extent to which
university professors chose the journal to publish
their research papers in during this stage, thus con-
firming and underpinning its upward course. In
2014 it earned the Spanish Foundation for Science
and Technology (FECYT) scientific journal quality
seal and was entered in SCOPUS. Subsequently its
inclusion in 2016 in ERIH Plus, entry into the SCO-
PUS SCImago Journal Rank (SJR) and ISI-Thomson
Reuters Web of Science (WoS) through the Emerg-
ing Sources Citation Index (ESCI) enhanced its in-
dexing and completed the strategic plan that had
been drawn up.

Methodological Process

Three kinds of analysis have been conducted in
this paper. The first concerns the internal biblio-
metric data of Apunts. Educacio Fisica i Esports as
a multidisciplinary scientific journal in the field of

ambit tematic i especialment en aquelles de major
qualitat i prestigi. En aquest periode es busca també
un altre objectiu relacionat, aconseguir la seva pre-
sencia en portals de revistes, repositoris i recol-lec-
tors de documentacié académica i cientifica i en mo-
tors de cerca i metacercadors per fer accessible la
revista a professionals, academics i investigadors de
tot el mén (Olivera-Betran, 2012). En aquesta linia,
és important esmentar també 1’assoliment d’estar in-
clos en el Directory Open Acess Journal (DOAJ) i
convertir la revista en una publicacié d’accés obert
(Olivera-Betran, 2011c, 2012). Paral-lelament a
aquests objectius la revista emprén un procés de
transformacid interna en honor d’aconseguir una pu-
blicacié amb una estructura exogamica i eficag en el
seu Consell Editorial (comite de redaccié i comite
cientific) i incrementar el rigor de les revisions i
avaluacions dels manuscrits rebuts (Olivera-Betran,
2012).

En un estudi sobre habits de publicacié de pro-
fessors universitaris acreditats dels departaments de
didactica de 1’expressié corporal i educacid fisica
de les facultats d’educacié de les universitats publi-
ques espanyoles, les revistes Motricidad. European
Journal of Human Movement (82 articles) i Apunts.
Educacié Fisica i Esports (80 articles) eren les que
presentaven major nombre d’articles publicats entre
tota la mostra de ’estudi en la qual figuraven revistes
espanyoles i estrangeres (Hernindez, Reverter, Jové,
& Mayolas, 2013, pag. 5-8). Aquest estudi demos-
tra I’alt grau d’eleccié dels professors universitaris
cap a la revista per publicar en aquesta etapa els seus
treballs de recerca, la qual cosa confirma i reforca
la seva trajectoria ascendent. El 2014 va obtenir el
reconeixement de la FECYT en aconseguir el segell
de qualitat de revista cientifica i la seva entrada a
SCOPUS. I el 2016, la inclusié en ERIH Plus, 1’en-
trada a Scimago Journal Rank (SJR) de SCOPUS i
a la Web of Science (WoS) de ISI-Thomson Reuters
a través de I’index Emerging Sources Citation Index
(ESCI) va reforcar la seva indexacié i va completar
el pla estrategic tracat.

Procés metodologic

En aquest treball hem desenvolupat tres analisis:
una de corresponent a les dades bibliometriques internes
d’Apunts. Educacio Fisica i Esports com a revista cientifi-
ca multidisciplinaria de I’ambit de les ciéncies de I’activitat
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physical activity and sports science, i.e. metadata
and their productivity. The second is multifactor
analysis of Spanish physical activity and sports sci-
ence journals. Finally, our third analysis compares
the journal studied with the others in its academic
scope and specially with multidisciplinary ones.

The data in this study are for productivity indica-
tors obtained by Apunts. Educacié Fisica i Esports
throughout its first thirty years of publication (1985-
2015). To do this we took metadata about the pub-
lished papers based on the year and issue in which
they were published, authorship and the thematic
area to which they belong. We used these data to
conduct a descriptive analysis of the journal’s sci-
entific production during this period. We quantified
access to the journal’s online version using Goog-
le Analytics which provided accurate information
about the number of visits received over the last few
years on its website and the visitors’ geographical
origin.

For the second analysis we reviewed the quality
indicators for Spanish physical activity and sports
science journals. We selected the journals in the
‘Physical Activity and Sport’ thematic area in the
DICE (Dissemination and Editorial Quality of
Spanish Journals in the Humanities, Social Sciences
and Law) database,® the reference standard for the
quality of Spanish publications and supported by
the Spanish National Research Council (CSIC) and
the National Agency for Quality Assessment and
Accreditation of Spain (ANECA). There are 37
journals in this category and we eliminated those
that do not include external evaluators in their article
selection process and those which are not currently
active. However, as the DICE database ceased to
be updated on 29 July 2010 and our study covers
up until 2015, we also included a quality Spanish
scientific journal that has emerged onto the scene
in the period after the last update of DICE: Sport
TK-Revista EuroAmericana de Ciencias del Deporte
which came out in 2012. In the end we considered a
total of 30 journals. Our evaluation of their quality
standards took in four areas of analysis: 1) structural
and formal indicators; 2) open access and Google

3 The DICE database does not include two notable journals in the
field of sports medicine, Revista de Archivos de Medicina del
Deporte and Apunts de Medicina de I’Esport, and therefore in
turn we have not included them in our analysis.

fisica i I’esport, o sigui les metadades i la seva producti-
vitat; la segona correspon a una analisi multifactorial so-
bre les revistes espanyoles de ciéncies de I’activitat fisica i
I’esport; finalment, la tercera analisi se centra en una com-
paracio6 de la revista estudiada amb les altres del seu ambit
academic i especialment amb les multidisciplinaries.

Les dades recollides en aquest estudi corresponen
a indicadors de productivitat obtinguts per la revista
Apunts. Educacio Fisica i Esports al llarg dels seus tren-
ta anys d’activitat (1985-2015). Per a la seva realitzacio
s’han pres metadades en relacié als treballs publicats,
considerant I’any i nombre en que van ser publicats, auto-
ria i area tematica a la qual pertanyen. A partir d’aquestes
dades ha estat possible realitzar una analisi descriptiva de
la producci6 cientifica de la revista durant aquest periode.
L’accés a la versi6 en linia de la revista s’ha quantificat
mitjancant Google Analytics, que ha permeés obtenir in-
formaci6 precisa sobre el nombre de visites rebudes du-
rant els ultims anys a la seva web, considerant a més la
procedencia geografica dels visitants.

Per a la realitzaci6 de la segona analisi s’han revisat els
indicadors de qualitat de les revistes espanyoles de ciencies
de I’activitat fisica i I’esport. Per a aix0, s’han seleccionat
les revistes de ’area tematica ‘Activitat Fisica i Esportiva’
de la base de dades DICE (Difusi6 i Qualitat Editorial de
les Revistes Espanyoles d’Humanitats i Cieéncies Socials
i Juridiques),® referent de qualitat de les publicacions es-
panyoles i que compta amb el suport del Consell Superior
de Recerques Cientifiques (CSIC) i de I’Agencia Nacional
d’Avaluaci6 de la Qualitat i Acreditacié (ANECA). De les
37 revistes que s’engloben en aquesta categoria s han elimi-
nat aquelles que no inclouen avaluadors externs en el pro-
cés de selecciod dels treballs i les que no es troben actives en
I’actualitat. No obstant aix0, com la base de dades DICE
va deixar d’actualitzar-se el 29 de juliol del 2010 i el nostre
estudi abasta fins al 2015, hem inclos també una revista ci-
entifica espanyola de qualitat que ha irromput en el panora-
ma en el periode posterior a 1’altima actualitzaci6 de DICE:
Sport TK-Revista EuroAmericana de Ciéncies de 1’Esport
que sorgeix el 2012. Finalment es van considerar un total
de 30 revistes. Amb la finalitat d’avaluar els estandards de
qualitat de cadascuna d’elles en el seu conjunt s’han con-
siderat quatre ambits d’analisis: 1) Indicadors estructurals
i formals; 2) Accés obert i preséncia a Google; 3) Indexs

3 Cal ressenyar que la base de dades DICE no inclou entre les revistes
de “Activitat Fisica i Esportiva’ a dues revistes notables del camp de
la medicina de I’esport: Revista de Archivos de Medicina del Deporte
i Apunts de Medicina de I’Esport; i per tant no les hem inclos en la
nostra analisi.
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presence; 3) impact indexes;* 4) recognition of
editorial and scientific quality.

In our third and final analysis we compared the
chosen journals in terms of: 1) the active presence of
each of the journals in the sample in the 14 selected
parameters (Tables 4 and 5); 2) the quality of their
impact factors among the multidisciplinary journals
that got through the first filter and which we quanti-
fied on a scale we built for that purpose (Table 6)
in order to establish a ranking of the best positioned
Spanish multidisciplinary scientific journals (7a-
ble 7); and 3) finally we analysed the relative position
of Apunts. Educacio Fisica i Esports in the universe
of Spanish physical activity and sports science jour-
nals and specifically with respect to multidisciplinary
journals.

Internal Bibliometric Data
Internal Structure

The journal is promoted by the two INEFC cen-
tres in Barcelona and Lleida which are attached to
the University of Barcelona and the University of
Lleida respectively. The specific culture of the jour-
nal is defined as being a multidisciplinary scien-
tific publication in the field of physical activity and
sports science, published in Spanish and Catalan but
including English as the language of publication for
up to 20% of its content (from one to two articles).
It has three editions: in Spanish (ISSN 1577-4015),
Catalan (ISSN 0214-8757), and digital (eISSN 2014-
0983).

It has an Editorial Board consisting of six mem-
bers from five independent institutions (2/3 non-
INEFC: 66%) and three different countries. The
journal’s scientific committee is made up of 202 re-
viewers of whom 61 (30.2%) are from the INEFC
while 141 (69.8%) are external evaluators with 23
(11.4%) from abroad. Apunts is a closed peer review
publication. A total of 490 papers were received from
2009 to 2015 of which 222 were accepted for pub-
lication, meaning that the average rejection rate in
this period stood at 54.7%. The journal is indexed in
39 bibliographic databases, journal portals, reposito-
ries and harvesters.

# Impact indices provide a standard approach to scientific papers
and the best known and most used is IF.

d’impacte;* 4) Reconeixement a la qualitat editorial i cien-
tifica.

Respecte a la tercera i ultima analisi s’ha realitzat
una comparativa entre les revistes seleccionades en rela-
ci6é amb: 1) la presencia activa de cadascuna de les revis-
tes de la mostra en els 14 parametres seleccionats (taules
41 5); 2) la qualitat dels seus factors d’impacte entre
les revistes multidisciplinaries que han passat el primer
filtre, i que es quantifiquen en una escala construida
per nosaltres a aquest efecte (faula 6), amb la finalitat
d’establir un ranquing de les revistes cientifiques espa-
nyoles multidisciplinaries millor posicionades (taula 7);
3) finalment, hem analitzat la posicid relativa d’Apunts.
Educacié6 Fisica i Esports en I'univers de revistes espa-
nyoles de Ciéncies de I’activitat fisica i I’esport i especi-
ficament amb el conjunt de revistes multidisciplinaries.

Dades bibliomeétriques internes
Estructura interna

La revista esta promoguda pels dos centres de
I'INEFC, el de Barcelona i el de Lleida, adscrits respec-
tivament a la Universitat de Barcelona i a la Universitat
de Lleida. La cultura especifica de la revista es defineix
per ser una publicacié cientifica multidisciplinaria de
I’ambit de les ciéncies de ’activitat fisica i ’esport, edi-
tada en espanyol i catala, perd incorporant des del 2013
I’anglés com a llengua de publicacio fins a un 20% de la
seva edici6 (d’un a dos articles). Presenta tres edicions:
en espanyol (ISSN 1577-4015); catala (ISSN 0214-
8757); i digital (eISSN 2014-0983).

Compta amb un Consell de Redacci6 de sis membres
de cinc institucions independents (2/3 ali¢ a 'INEFC:
66%) i tres paisos diferents. El comité cientific de la re-
vista esta format per 202 revisors, dels quals 61 (30.2%)
pertanyen a I'INEFC mentre que 141 sén avaluadors
externs (69.8%), d’ells 23 (11.4%) sén internacionals.
Apunts és una publicaci6 de revisid externa amb siste-
ma d’avaluaci6 cega per parells: “peer review”. Des del
2009 fins al 2015 s’han rebut un total de 490 treballs,
dels quals 222 han estat acceptats per ser publicats, per
la qual cosa la taxa de rebuig mitjana d’aquest periode
se situa en el 54.7%. La revista esta indexada en 39 ba-
ses de dades bibliografiques, portals de revistes, reposi-
toris i recol-lectors.

4 Els indexs d’impacte corresponen a una aproximacio estandard en els
treballs cientifics sent el més conegut i utilitzat el FI.
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Figure 1. Evolution over time of the number of publications

Productivity and Evolution in the Period

The journal Apunts. Educacié Fisica i Esports
published a total of 1561 papers in 122 issues
throughout its first thirty years of activity (1985-
2015). This gives us an average publication ratio
of 12.79 articles per issue and an average annual
production coming to 52. Apunts. Educacié Fisica
i Esports’ production has been higher than that of
other journals in the sector. A study by Valenciano,
Villamén, & Devis (2008) of the 16 most notable
journals in our field from 1999 to 2005 showed
that Apunts contributed the most scientific articles
(302) and on its own accounted for 16.91% of the
sample.

As shown in Figure I, the number of publications
increased from its beginnings in 1985 until the end
of the 1990s, followed by a slight decrease before
rising again until 2005 when the highest number of
published papers was reached with a total of 69. Over
recent years there has been a fall in the number of
publications per issue and 34 papers were published
in 2015.

Thematic Categories

Over the journal’s first thirty years of activity a to-
tal of 81 thematic areas or categories were established
that cover a wide range of diverse areas concerning
physical education and sport, which underscores the
multidisciplinary nature of the journal.

Several key categories were set up in the jour-
nal’s last stage and which encompass the bulk of its

Figura 1. Evolucio temporal del nombre de publicacions

Productivitat i evolucio en el periode

La revista Apunts. Educacio Fisica i Esports ha pu-
blicat un total de 1561 treballs en 122 niimeros al llarg
dels seus trenta anys d’activitat (1985-2015). El que ens
déna una ratio d’edici6 mitjana de 12,79 articles per
nimero i una produccié anual mitjana de 52. Compa-
rat amb les produccions d’altres revistes del sector, la
d’Apunts. Educacio Fisica i Esports ha estat superior.
En un estudi de Valenciano, Villamén i Devis (2008)
entre les 16 revistes més notables del nostre ambit en-
tre 1999-2005, Apunts va ser la revista que més articles
cientifics va aportar (302), la qual cosa suposava per si
sola el 16.91% de la mostra.

Tal com es mostra en la figura 1, el nombre de publi-
cacions ha anat en augment des dels seus inicis el 1985
fins a finals dels anys 90, produint-se un lleu descens per
després ascendir novament fins al 2005, any en el qual
es va aconseguir el maxim nombre de treballs publicats,
els quals van ascendir a un total de 69. Durant els ultims
anys s’ha produit un descens en el nombre de publica-
cions per nombre, situant-se en 34 el nombre de treballs
publicats I’any 2015.

Categories tematiques

Al llarg de les tres décades d’activitat de la revista,
s’han establert un total de 81 arees tematiques o cate-
gories que cobreixen un ampli ventall d’ambits diversos
relacionats amb I’educaci6 fisica i ’esport, posant de
manifest el caracter multidisciplinari de la revista.

Durant I’tltima etapa de la revista s’han establert di-
verses categories clau en les quals s’engloben gran part
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Category Frequency % Cumulative % Categoria Freqtiéncia % % acumulat
Hu_man and social 120 13.73 13.73 C|en0|es humanes i 120 13.73 13.73
sciences socials
Physical education 110 12.59 26.32 Educacio fisica 110 12.59 26.32
PhD theses 104 11.90 38.22 Tesis doctorals 104 11.90 38.22
Editorial / Apunts for the XXI 100 11.44 4966 Editorial / Apunts per al 100 11.44 49.66
century segle XXI
Physical activity and health 79 9.04 58.70 Activitat fisica i salut 79 9.04 58.70
Sports training 73 8.35 67.05 Entrenament esportiu 73 8.35 67.05
Sports pedagogy 60 6.86 73.91 Pedagogia esportiva 60 6.86 73.91
Art and sport 52 5.95 79.86 Art i esport 52 5.95 79.86
Sports management 49 5.61 85.47 Gestid esportiva 49 5.61 85.47
Opinion 46 5.26 90.73 Opinié 46 5.26 90.73
Physical preparation 46 5.26 96.00 Preparacio fisica 46 5.26 96.00
Women and sport 85 4.00 100.00 Dona i esport 85 4.00 100.00
-~ -
Table 1. Thematic categories with greatest frequency of Taula 1. Categories tematiques amb major freqliéncia de
publications publicacions

published articles. Table 1 shows the frequency of
published papers in each of these categories. The
Replies and scientific letters category has been added
recently.

Authorship

We analysed the productivity of the authors
who have published in Apunts. Educacié Fisica i
Esports. A total of 1893 national and international
authors collaborated in the papers published over
these thirty years, amounting to 2999 contributions
since the same author may have collaborated in
more than one article. Our analysis of the co-
authorship of the papers shows that the average
number of authors per article is 1.96 (SD = 1.23)
with the number of authors per publication standing
at between one and eight. 52.7% of the published
papers were the result of the collaborative work
of two or more authors, while 47.3% of them
were published by a single author. A study by
Valenciano, Devis, Villamén, & Peiré (2010) about
scientific collaboration in journals in the field of
physical activity and sports science between 1999
and 2005 found that the average for the 16 journals
analysed during this time was 2.5 authors per article
while Apunts. Educacio Fisica i Esports had an
average of 2.08 in the same period.

Visibility and Diffusion

The journal is distributed in part in a hardcopy
version. In 2015 alone, Apunts. Educacio Fisica i

dels articles publicats. En la taula 1 es mostra la fre-
qiiencia de treballs publicats en cadascuna d’aquestes ca-
tegories. cal destacar que recentment s’ha incorporat la
categoria Repliques i cartes cientifiques.

Autoria

Es va realitzar una analisi de productivitat de les
autories que han publicat en la revista Apunts. Educa-
cio Fisica i Esports. Un total de 1893 autors nacionals
i internacionals han col-laborat en els treballs publicats
en aquestes tres decades, ascendint a 2999 contribu-
cions, ja que un mateix autor pot haver col-laborat en
més d’un treball. L’analisi de la coautoria dels treballs
posa de manifest que la mitjana d’autors per treball és
d’1.96 (DE =1.23), situant-se entre 1 i 8 el rang de
nombre d’autors per publicaci6. Cal destacar que el
52.7% dels treballs publicats han estat resultat del tre-
ball col-laboratiu de dos o més autors, mentre que el
47.3% d’aquests han estat publicats per un dnic autor.
En un estudi realitzat per Valenciano, Devis, Villamén,
& Peir6 (2010) sobre col-laboracié cientifica efectuat en
revistes de 1’ambit de les ciencies de 1’activitat fisica i
I’esport entre 1999 i 2005, es va mostrar que la mitja-
na de les 16 revistes analitzades en aquest periode era
de 2.5 autors per article, mentre que Apunts. Educacio
Fisica i Esports posseia una mitjana de 2.08 en aquest
lapse de temps.

Visibilitat i difusio
La difusi6 de la revista es realitza, d’una banda, a tra-
vés de la seva versié en paper. Solament I’any 2015, la
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Country Sessions % Pais Sessions %
Spain 315 303 32.66 Espanya 315 303 32.66
Mexico 154 020 15.96 Méxic 154 020 15.96
Colombia 122 787 12.72 Colombia 122 787 12.72
Argentina 71947 7.45 Argentina 71947 7.45
Chile 52 752 5.47 Xile 52 752 5.47
Venezuela 51 499 5.34 Venecuela 51 499 5.34
Ecuador 45 733 4.74 Equador 45 733 4.74
Peru 43 413 4.50 Perd 43413 4.50
Dominican Republic 17 032 1.76 Republica Dominicana 17 032 1.76
Guatemala 9989 1.03 Guatemala 9989 1.03

-~ -~

Table 2. Dissemination of the journal in its online version (period Taula 2. Difusio de la revista en versio en linia (periode 2013-

2013-2015) 2015)

Esports had a print run of 4400 copies in Spanish
and 4000 in Catalan. At the same time, online ac-
cess to the published papers is a form of dissemi-
nation of results that has increased exponentially
in recent years.

During the period 2013-2015 the number of
accesses to the journal measured in online sessions
came to 965263 in a total of 100 countries. Table 2
shows the ten countries with the highest number of
accesses to the journal. It is important to note the
remarkable visibility of the journal in Latin American
countries. 81.4% of the sessions were made by new
visitors and the total number of page views in this
three-year period came to 1799 937.

Multifactor Analysis of Spanish
Physical Activity and Sports Science
Journals

Nowadays there is a great variety of Spanish
scientific and technical journals that publish pa-
pers in the field of physical activity and sports sci-
ence. In order to provide some context for Apunts.
Educacio Fisica i Esports in this universe of pub-
lications we compared the 30 journals in our study
by their presence and score in 14 parameters we
arranged as follows: structural and formal indica-
tors (4); the DOAJ (1); Google h-index (1); im-
pact indexes (7); and quality seal (1) - see Ta-
bles 3 and 4. We carried out our study between
September and November 2016 by consulting the
websites of the official directories and biblio-
graphic databases as well as the websites of the

revista Apunts. Educacié Fisica i Esports va tenir un ti-
ratge de 4400 i 4000 exemplars en espanyol i catala, res-
pectivament. Paral-lelament, 1’accés en linia als treballs
publicats representa una forma de difusi6 de resultats que
ha augmentat exponencialment en els tltims anys.

Durant el periode 2013-2015, el nombre d’accessos a
la revista mesurat en sessions en linia va ser de 965 263,
en un total de 100 paisos. En la raula 2 es mostren els
deu paisos des dels quals s’han realitzat un major nom-
bre d’accessos a la revista. Es important destacar la no-
table visibilitat de la revista en paisos llatinoamericans.
El 81.4% de les sessions van ser realitzades per nous
visitants i el nombre total de pagines vistes en aquest
trienni va ascendir a 1799 937.

Analisi multifactorial de les revistes
espanyoles de ciencies de I'activitat
fisica i ’esport

En el context actual existeixen una gran varietat de
revistes tecniques i cientifiques espanyoles que publi-
quen treballs en I’ambit de les ciéncies de ’activitat
fisica i I’esport. Amb 1’objectiu de contextualitzar la
revista Apunts. Educacié Fisica i Esports en aquest
univers de publicacions s’ha realitzat una analisi com-
parativa entre les 30 revistes considerades a través de
la seva preseéncia i valor en 14 parametres segons la
tipologia establerta que estructurem aixi: indicadors
estructurals i formals (4); directori DOAJ d’Open
Access (1); index H de Google (1); indexs d’impac-
te (7); segell de qualitat (1) -vegeu les taules 3 i 4.
L’estudi es va realitzar entre els mesos de setembre i
novembre del 2016 pels autors mitjancant consulta per
internet de les pagines web dels directoris oficials i
de les bases de dades bibliografiques, aixi com de les
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Tipologia Criteris i indicadors

Parametres de qualitat
editorial

Criteris CNEAI
Criteris ANECA
Criteris LATINDEX
Categoria ANEP

Accessibilitat: Accés
Obert (Open Access)

Directori DOAJ

Circulaci6 i citacié a

index ‘H’ de Google Scholar

Typology Criteria and indicators
Editorial quality para- CNEAI criteria
meters ANECA criteria
LATINDEX criteria
ANEP category
Accessibility: open DOAJ
access
Circulation and citation Google Scholar Metrics h-
on Google index
Number of citations the ¢ Scopus SJR impact
journal receives index
¢ ISI-Thomson Reuters JCR im-
pact index
Number of citations in ¢ IN-RECS cumulative impact

a historical period index (1994-2009)
Visibility * ERIH plus
¢ Elsevier SCOPUS
¢ |SI-Thomson ESCI
* MIAR ICDS
Combined criteria e CARHUS Plus 2014 - system
for classification of scientific
social sciences and humani-
ties journals
¢ CIRC index - Integrated Clas-
sification of Scientific Jour-
nals in the Social Sciences
and Humanities
Editorial e FECYT editorial and scientific
recognitions quality seal

Google Metrics
Nombre de citacions * index d’impacte SJR de Sco-
que rep la revista pus

index d'impacte JCR de ISI-
Thomson Reuters

Nombre de citacions en * index d’impacte acumulat
un periode historic IN-RECS (1994-2009)
Visibilitat * ERIH plus

e SCOPUS d’Elsevier
ESCI de ISI-Thomson
ICDS de MIAR
Criteris combinats * CARHUS Plus 2014- Siste-
ma de classificacié de revis-
tes cientifiques de Ciéncies
Socials i Humanitats
index CIRC-Classificacié In-
tegrada Revistes Cientifiques
de Ciéncies Socials i Huma-
nitats
Segell de qualitat editorial i
cientifica de FECYT

Reconeixements
editorials

PN

Table 3. Typology of the parameters chosen in relation to the
criteria and quality indicators used to assess physical activity and
sports science journals in Spain

journals included in our sample. We contrasted
and enriched the data we obtained with those we
drew from the bibliographical sources referred to
above.

1) In relation to the structural and formal
indicators of the journals analysed, we used the
quality criteria included in the RESH database
that integrates the evaluations of the most
important national agencies in the evaluation of
journals, research projects, teacher accreditations
and University institutions: a) National Research
Evaluation Council (CNEAI); b) National Agency
for Quality Assessment and Accreditation (ANECA);
c) Latindex, a database set up to evaluate and
classify Spanish and Ibero-American journals
based on the number of criteria met in accordance
with specified basic quality standards (33 or 36
maximum criteria, depending on whether they
are journals published on paper or in electronic

-~

Taula 3. Tipologia dels parametres escollits en relacio als criteris
i indicadors de qualitat utilitzats per valorar les revistes de ciéncies
de l'activitat fisica i I'esport a Espanya

revistes considerades en la mostra a través de la seva
web. Les dades obtingudes van ser contrastades i enri-
quides amb les obtingudes de les fonts bibliografiques
referenciades.

1) En relacié amb els indicadors estructurals i for-
mals de les revistes analitzades hem acudit als criteris
de qualitat inclosos en la base de dades RESH que
integra les avaluacions de les ageéncies nacionals més
importants en la valoraci6 de revistes, projectes de
recerca, acreditacions de professors i institucions uni-
versitaries: a) Comissié Nacional Avaluadora de 1’Ac-
tivitat Investigadora (CNEAI); b) Agencia Nacional
d’Avaluacié de la Qualitat i Acreditaci6 (ANECA);
c) Latindex, base de dades creada per avaluar i clas-
sificar les revistes espanyoles i iberoamericanes en
funcié d’un nombre de criteris complerts d’acord amb
els estandards de qualitat basics establerts (33 o 36
criteris maxims, en funcid de si son revistes editades
en paper o format electronic); d) (ANEP), que valora
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format); d) National Evaluation and Foresight
Agency (ANEP), which evaluates journals in the
following categories: A+, A, B and C (Reverter
et al., 2012). However, it should be noted that
except for Latindex’s database, the others and
the classifications of the other agencies are not
updated.

2) Next we analysed the 30 journals by their open
access which we measured by their inclusion in the
largest directory for open access journals: e¢) Direc-
tory of Open Access Journals (DOAJ).

3) Next we turned to Google as the most accessi-
ble, popular and used search engine in the world and
its Google Scholar section that specialises in search-
ing for professional and scientific articles in specific
publications. To measure the citation of articles in
a journal in Google Scholar Metrics we used the h-
index (the h-index is the balance between the number
of publications and the citations it receives, so that if
the ‘h’ factor is ‘n’, then ‘n’ publications have been
cited ‘n’ times or more than ‘n’); it is increasingly be-
ing considered by specialists. However, it fluctuates
a lot, is not very stable and is not yet recognised as
an official evaluation parameter by the state assess-
ment agencies: f) The dissemination and presence on
Google of each journal through the Google Scholar
Metrics h-index in the period 2010- 2014 (Ayllon, et
al., 2015).

4) The main part of our comparative analy-
sis concerns the impact indexes and classifica-
tions we chose to measure and compare the pres-
ence, classification and evaluation of journals in
the most relevant bibliographic databases and in
classification platforms based on indexing and
IF. For this purpose we used the criteria estab-
lished by the legal resolutions of the National Re-
search Evaluation Council and the specific rules
of the relevant governmental agencies: g) Pres-
ence and evaluation in CARHUS plus 2014 which
is a classification system for scientific journals in
the Social Sciences and Humanities promoted by
AGAUR (Agency for Management of University
and Research Grants - Government of Catalonia)
and has A, B, C and D categories; h) Presence
on ERIH Plus, set up for Humanities journals or
ones with contents about disciplines in this area;
i) Presence on Scopus via the SCImago (SJR) IF
and quartile; j) Presence on ISI-Thomson Reuters’
Web of Science (WoS) via the Emerging Sources

les revistes en les segiients categories: A+, A, Bi C
(Reverter et al., 2012). No obstant aixo cal advertir
que excepte la base de dades de Latindex, les altres i
les classificacions de les altres agencies no estan ac-
tualitzades.

2) A continuacié s’han analitzat les 30 revistes en
funcid del seu accés obert (Open Access), que s’ha me-
surat en funcié de la seva inclusi6 en el major directo-
ri mundial en publicacions d’accés obert: e) Directory
Open Access Journal (DOAJ).

3) Seguidament, hem acudit a Google, com a cer-
cador més accessible, popular i utilitzat del mon, i a la
seva secci6 Google Scholar, que esta especialitzada en
la cerca d’articles professionals i cientifics de publi-
cacions especifiques. Per mesurar la citaci6 d’articles
d’una revista en Google Scholar Metrics s’ha emprat
I’index H (I’index ‘h’ és el balang¢ entre el nombre de
publicacions i les cites que rep, de manera que, si el
factor ‘h’ val ‘n’, llavors ‘n’ publicacions han estat
citades ‘n’ vegades o més de ‘n’), sent un index cada
vegada més considerat pels especialistes. No obstant
aixo fluctua molt, no és molt estable i no esta reco-
negut encara com a parametre d’avaluaci6 oficial per
les agencies d’avaluacid estatals: f) La difusio i pre-
séncia a Google de cada revista mitjancant 1’index H
de Google Scholar Metrics en el periode 2010-2014
(Ayllon et al., 2015).

4) La part principal de 1’analisi comparada cor-
respon als indexs i classificacions d’impacte triats
mitjangant els quals hem mesurat i comparat la pre-
sencia, classificaci6 i valoracié de les revistes en les
bases de dades bibliografiques més rellevants i en les
plataformes de classificacid basades en la indexacid
i FI. Per a aix0 s’han seguit els criteris marcats per
les resolucions legals de la Comissié Nacional Ava-
luadora de 1’Activitat Investigadora i per les orde-
nances especifiques de les ageéncies governamentals
corresponents: g) Preséncia i avaluaci6 en CARHUS
plus 2014, que és un sistema de classificacié de re-
vistes cientifiques dels ambits de Ciencies Socials
i Humanitats promogut per AGAUR (Agencia de
Gestié d’Ajuts Universitaris i de Recerca- Genera-
litat de Catalunya) i distingeix les categories A, B,
C i D; h) Presencia en ERIH Plus, creat per a re-
vistes d’Humanitats o amb continguts de disciplines
d’aquest ambit; i) Preséncia en Scopus mitjancant el
FI Scimago (SJR) i historic corresponent; j) Presen-
cia a Web of Science (WoS) de ISI-Thomson Reuters
mitjancant Emerging Sources Citation Index (ESCI);
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Citation Index (ESCI); k) IF and quartile on ISI-
Thomson’s JCR 2014; [) IF in the historical re-
cord (1994-2009) of IN-RECS in the ‘Education’
database (n=156); m) Composite Secondary Dif-
fusion Index (ICDS) of the MIAR database from
the University of Barcelona and AGAUR, which
measures the indexation and diffusion of journals
based on their presence and quality in databases.
MIAR contributes significantly to the calculation,
evaluation and classification of CARHUS plus
journals; n) Integrated Classification of Scientific
Journals (CIRC) in the Social and Human Scienc-
es, the CIRC classification that is a reference clas-
sification at the national level in the CNEAI eval-
uation criteria — Resolution of 26 November 2015
which publishes the specific criteria approved for
each evaluation field. It provides for five catego-
ries based on the indexing and recognition of jour-
nals in highly recognised databases, directories
and evaluation agencies: A* (1st quartile JCR); A
(2nd or 3rd quartiles JCR or 1st quartile SJR); B
(4th quartile JCR or 2nd/3rd/4th quartile SJR or
Spanish journals with the FECYT seal and/or Hu-
manities journals in ERIH); C (journals indexed in
Scopus or social science journals indexed in ERIH
and/or Latindex); and D (group consisting of jour-
nals that are not included in any of the previous
categories).

5) Recognition for the editorial and scientific
quality of the journals: o) Earning and retaining the
FECYT (Spanish Foundation for Science and Tech-
nology) scientific journal quality seal.

The 30 physical activity and sports science jour-
nals in our sample have an uneven presence in the
14 multifactor analysis indicators. There are nine
journals (30%) which appear above 10 times and
perform very well in the multifactor indicators
chosen. Below them are six intermediate journals
(20%) which appear between eight and nine times
and the remaining 15 journals (50%) with insuffi-
cient presence in the indicator average. There are
three journals (10%) whose name is in English, but
it is important to note that almost all the relevant
publications regularly publish one article or even all
of them in English in parallel to the Spanish ver-
sion. The nine most outstanding journals include six
multidisciplinary ones and three about sports psy-
chology.

k) FI i historic en el JCR 2014 de ISI-Thomson; /)
FI en I’historic (1994-2009) de IN-RECS en la base
de dades de ‘Educacié’ (n=156); m) Index Compost
de Difusié Secundaria (ICDS) de la base de dades
MIAR, d’Universitat de Barcelona i AGAUR, que
mesura el nivell d’indexaci6 i difusi6 de les revis-
tes en funci6 de la seva preséncia i qualitat en di-
ferents bases de dades. MIAR contribueix de forma
notable al calcul, avaluacid i classificacié de revis-
tes de CARHUS plus; n) Classificacié Integrada de
Revistes Cientifiques (CIRC) de Ciencies Socials i
Humanes, la classificaci6 CIRC que apareix com a
referéncia a nivell estatal en criteris d’avaluacié de
CNEALI - Resolucié de 26 de novembre del 2015, per
la qual es publiquen els criteris especifics aprovats
per a cadascun dels camps d’avaluaci6. Distingeix
cinc categories en funcié de la indexaci6 i reconei-
xement de les revistes en bases de dades, directoris i
agencies d’avaluacié molt reconegudes: A* (1r quar-
til JCR); A (2n o 3r quartils JCR o 1r quartil SJR); B
(4rt quartil JCR o 2n/3r/4r quartil de SJR o revistes
espanyoles amb segell FECYT i/o revistes d’Huma-
nitats en ERIH), C (revistes indexades en Scopus o
revistes de Ciéncies socials indexades en ERIH i/o
en Latindex); D (grup conformat per revistes que no
estan incloses en cap de les anteriors categories).

5) Reconeixement a la qualitat editorial i cientifica
de les revistes: 0) Obtenci6 i vigeéncia del segell de qua-
litat de revistes cientifiques de la FECYT (Fundacié Es-
panyola de Ciencia i Tecnologia).

Les 30 revistes de ciéncies de 1’activitat fisica i
I’esport de la mostra presenten un nivell de presencia
desigual en els 14 indicadors de 1’analisi multifacto-
rial. Destaquem les nou revistes (30%) que estan per
sobre de les 10 preséncies i que presenten un nivell
notable en el conjunt d’indicadors multifactorials es-
collit, a continuacid es troben sis revistes intermedies
(20%) entre 8 1 9 presencies i la resta que correspon
a quinze revistes (50%) amb preséncia insuficient en
la mitjana d’indicadors. Cal ressenyar també que en
el conjunt de la mostra hi ha tres revistes (10%) amb
denominaci6 en llengua anglesa, pero és important re-
marcar que practicament totes les publicacions relle-
vants presenten de forma habitual algun article o fins i
tot tots en llengua anglesa de forma paral-lela a ’edi-
ci6 en espanyol. Entre les nou revistes més destacades
trobem sis de caracter multidisciplinari i tres orienta-
des a la psicologia de I’esport.
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Olivera, J., Andrés, A.

In terms of the formal and structural indicators,
on the whole the journals in the sample meet high
formal requirements. If we look at Latindex, the
only updated formal and structural indicator, we
find that the vast majority of the journals studied
meet the 33 requirements for a printed journal
to qualify as a quality publication (the figure for
online journals would be 36) which demonstrates
the sector’s high level of interest in improvement.
Our overall evaluation shows that this group of
scientific journals has high editorial quality.

We evaluated the journals’ accessibility and
their actual dissemination by presence in the
DOAJ, the most important directory of open ac-
cess journals, and also by searches and citation on
Google. Both platforms are crucial in the distribu-
tion and dissemination of scientific articles on the
Internet due to their accessibility, popularity and
use and they also add to and feed back into each
other. We identified 13 journals with actual access
in the DOAJ which is a remarkable figure given
the sample universe and one that is rising due to
the imitation effect and the trend towards open ac-
cess in scientific journals worldwide. This indica-
tor is important since the current trend means that
search engines are geared towards these directo-
ries and hence the visibility and diffusion of scien-
tific journals depends to a great extent on whether
or not they are in them (Olivera-Betran, 2011c).
Likewise authors such as Cabezas, Torres, & Del-
gado (2008) believe that free data provision might
be the key to setting up partnerships with other re-
search groups and increasing the chances of gen-
erating new publications, and they even raise the
possibility of sharing the raw data of the respective
research projects.

Furthermore, Garcia, Delgado, & Torres
(2011) discuss open access and argue that like Web
2.0 tools it increases the visibility and use of pub-
lications (where this means number of downloads,
visits, readings, etc.) but not their impact. We be-
lieve that the immediate future of scientific publi-
cations will be marked by accessibility and pres-
ence in open access directories (Olivera-Betran,
2011c, 2012) such as the DOAJ and the Google
search engine. More specifically this means by its
‘h’ and ‘g’ indexes and the enormous accessibil-
ity of research data, approaches and designs that
will provide new partnerships and publications

En relaci6é amb els indicadors formals i estructurals,
destaquem que en conjunt les revistes de la mostra com-
pleixen amb una exigencia formal alta. Si acudim a La-
tindex, 1’Unic indicador de criteris formals i estructurals
actualitzat, observem que la gran majoria de revistes es-
tudiades compleixen els 33 requisits necessaris en una
revista impresa per ser una publicaci6 de qualitat (en cas
de les revistes en linia serien 36), dada que demostra
I’alt nivell d’inquietud per la millora que ha existit en el
sector. Valorat en el seu conjunt s’observa un rellevant
estatus com a grup de revistes cientifiques en relaci6 a la
seva qualitat editorial.

L’accessibilitat de les revistes i la seva difusio real
I’hem valorat mitjancant la preséncia en el DOAJ, el
directori més important de revistes d’accés obert, i
també pel nivell de cerques i citacié6 a Google. Amb-
dues plataformes, per la seva accessibilitat, popu-
laritat i Us, so6n claus en la difusi6 i divulgacié dels
treballs cientifics a internet i les dues, a més, es com-
plementen i retroalimenten. Hem detectat 13 revistes
amb accés real al DOAJ i, tenint en compte 1’univers
de mostra, correspon a una dada notable amb tendén-
cia a pujar per ’efecte imitaci6 i per la tendéncia al
caracter Open Access de les revistes cientifiques en
I’ambit mundial. Aquest indicador és important, ja
que la tendeéncia actual fa que els motors de cerca esti-
guin encaminats a aquests directoris, per la qual cosa
la visibilitat i difusié de les revistes cientifiques de-
penen en gran manera de la seva preséncia o no en
ells (Olivera-Betran, 2011c). En aquesta linia, autors
com Cabezas, Torres, & Delgado (2008) opinen que
la liure disposicié de dades pot ser la clau per establir
col-laboracions amb altres grups de recerca, augmen-
tant les possibilitats de generar noves publicacions, i
fins i tot plantegen la possibilitat de compartir les da-
des brutes de les respectives recerques.

D’altra banda, Garcia, Delgado i Torres (2011) fan
una reflexié sobre 1’Open Access i consideren que 1’Ac-
cés Obert, igual que les eines de la Web 2.0, augmenta
la visibilitat i 1’as de les publicacions (entenent per tal,
nombre de descarregues, visites, lectures, etc.), pero
no I'impacte. Creiem que el futur immediat de les pu-
blicacions cientifiques estara marcat per 1’accessibilitat
i preséncia en directoris Open Access (Olivera-Betran,
2011c, 2012), com DOAJ, i el cercador Google. I,
més en concret, pels seus indexs ‘h’ i ‘g’ i mitjancant
I’enorme accessibilitat de dades, enfocaments i dissenys
de recerca que proporcionaran noves col-laboracions
1 publicacions, perd també estimularan la rivalitat, la
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but also encourage rivalry, competition and intel-
lectual discussion. In Table 4 we collate the lat-
est h-index evaluation of journals in this area in
the period 2010-2014. We looked for journals with
an ‘h’ score above 10 which is the level where it
starts to be relevant and found seven including the
Revista de Psicologia del Deporte (RPD) at h =17,
the Journal of Human Sport and Exercise in sec-
ond place with h=14 and the Revista Internacional
de Medicina y Ciencias de la Actividad Fisica y
del Deporte in third spot at h=13. In this study
(Ayllén et al., 2015) only 17 sports science jour-
nals in the sample (Table 4) achieved a score and
of these just 23.33% of the total earned a signifi-
cant one above 10.

As for the impact indexes, we analysed the in-
ternational triplet of bibliographic databases rec-
ognised and underscored by the legislative reso-
lutions of the national CNEAI, ANECA, ANEP
agencies (Ministry of Education Culture and Sport,
2014): ISI-Thomson, Scopus and ERIH Plus. We
found six journals in this area included in ERIH
Plus (20%), nine in Scopus SJR (30%) and seven
in ISI-Thomson WoS (23.33%), of which two are
in JCR (6.66%) and the rest in ESCI (Table 4).
The presence of the two journals in JCR affords
them a significant position in the group given the
enormous importance attached to publications with
an IF in the ISI-Thomson JCR: RPD and the Re-
vista Internacional de Medicina y Ciencias de la
Actividad Fisica y del Deporte.

However, if we look at the presence of journals
in the three databases cited by the agencies we find
that only three achieve this international triplet:
Apunts. Educacio Fisica i Esports, Cultura, Cien-
cia y Deporte and RICYDE. The IF valuations in
the SCOPUS SJR and the Thomson JCR of the sec-
tor journals analysed are low as they are in the last
two quartiles. Finally, only 12 journals are indexed
in at least one of the three databases highlighted by
the national agencies which shows the internal dis-
tance between this group and the other 18 journals
in the sample (60%) that have not yet been indexed
in any of these three priority databases. In spite of
this short-term weakness, the level of indexation of
Spanish journals in this field has grown extraordi-
narily and their relative strength is much greater
than a few years ago.

competencia i el debat intel-lectual. A la Taula 4 hem
recollit I’altima valoraci6 de I’index ‘h’ de les revistes
d’aquest ambit en el periode 2010-2014. En concret,
valorant la seva ‘h’ per sobre de 10, que és un nivell
que comenca a ser rellevant, trobem set revistes, entre
les quals destaca la Revista de Psicologia del Deporte
(RPD), amb h =17 i en segona posici6 relativa trobem
el Journal of Human Sport and Exercise amb h=14 i
a continuaci6 a la Revista Internacional de Medicina y
Ciencias de la Actividad Fisica y del Deporte amb un
h=13. En I’estudi de referéncia (Ayll6n et al., 2015) en
I’ambit de ciencies de I’esport solament hi ha 17 revis-
tes de la mostra (faula 4) que puntuen i, d’elles, les que
tenen un nivell notable per sobre de 10 correspon a un
23,33% del total.

En relaci6 amb els indexs d’impacte, analitzem la tri-
pleta internacional de bases de dades bibliografiques re-
coneguda i subratllada per les resolucions legislatives de
les agencies nacionals CNEAI, ANECA, ANEP (Minis-
teri d’Educacié Cultura i Esport, 2014): ISI-Thomson,
Scopus 1 ERIH Plus. Trobem sis revistes d’aquest ambit
incloses en ERIH Plus (20%), nou en el SIR de Sco-
pus (30%) i set en la WoS de ISI-Thomson (23,33%), de
les quals dues, estan en JCR (6,66%) i la resta en ESCI
(taula 4). La presencia de les dues revistes en JCR els
déna una posicié rellevant en el conjunt, donada 1’enor-
me importancia que s’atorga a les publicacions amb FI
en el JCR de ISI-Thomson: RPD i Revista Internacional
de Medicina y Ciencias de la Actividad Fisica y del De-
porte.

No obstant aix0 si analitzem la preséncia de revistes
en les tres bases de dades citades per les agéncies veiem
que solament tres compleixen aquest triplet internacio-
nal: Apunts. Educacié Fisica i Esports, Cultura, Ciencia
y Deporte; i RICYDE. Cal destacar que les valoracions
del FI en el SJIR de SCOPUS i el JCR de Thomson de
les revistes del sector analitzades son baixes, ja que es-
tan situades en els dos ultims quartils. Finalment cal dir
que solament 12 revistes estan indexades en alguna de
les tres bases de dades remarcades per les agencies na-
cionals, la qual cosa mostra les distancies internes en-
tre aquest grup i la resta de les 18 revistes de la mostra
(60%), que encara no han obtingut la indexaci6 en al-
guna d’aquestes tres bases de dades preferents. Malgrat
aquesta feblesa conjuntural el nivell d’indexacié del con-
junt de les revistes espanyoles d’aquest ambit ha crescut
extraordinariament i la seva fortalesa relativa és molt su-
perior a la de fa un lustre.
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The cumulative impact historical record of the
national IN-RECS database between 1994 and 2009
shows that out of the 156 Spanish journals in the ‘Edu-
cation’ field, nine are in physical activity and sports
science and two are registered but scored zero. In the
IN-RECS ‘Psychology’ field we have two more jour-
nals and RPD stands out with an IF=1.724 in the
cumulative history and a presence in the first quartile
(14/126), making it the runaway leader of our sam-
ple in this parameter. The first journal in the Educa-
tion’ area by IF in the historical index (1994-2009) is
Apunts. Educacio Fisica i Esports (0.777) which is in
global position no. 13/156 and the first quartile. This
index was the most relevant national one in that pe-
riod for Spanish social science journals and measures
the evolution of the IF, its historical course by national
and international citations and the value of this accu-
mulated indicator. This gives us a retrospective view
of the journals in our study which is extremely useful
when it comes to understanding their evolution.

The University of Barcelona’s MIAR (Matrix of
Information for the Analysis of Journals) database
compiles key information for identifying and analys-
ing scientific journals through the ICDS (Composite
Secondary Diffusion Index) which is an indicator that
measures the dissemination of journals in scientific
databases (MIAR updates the ICDS of 47 561 jour-
nals based on consultation of 109 databases and seven
journal evaluation systems). Virtually all the journals
included in this paper have been evaluated in this da-
tabase and obtained their corresponding ICDS.

We found that there is a core of five journals which
obtained the highest indexes (scores higher than nine
points). Apunts. Educacio Fisica i Esports ranks first
(9.977), demonstrating the strength of its indexation
base (39 databases) and the quality of its indexing.
CARHUS Plus 2014 is a classification system for na-
tional and international journals supported by AGAUR.
It is based on the MIAR ICDS index and other parame-
ters and is the basis for accreditations and evaluations in
Catalonia. Spanish physical activity and sports science
journals have a very poor presence in CARHUS in
terms of both quantity and quality with seven publica-
tions in it which achieve evaluations between C and D.

Eight physical activity and sports science journals
have the FECYT Quality Seal, the highest recogni-
tion by a state agency awarded to a Spanish scientific
journal after a rigorous evaluation process, which is a
high percentage at 26.66% (8/30). There are currently

L’historic de I’impacte acumulatiu de la base de da-
des nacional IN-RECS entre els anys 1994 i 2009 posa
de manifest que, de les 156 revistes espanyoles de 1I’ambit
d’“Educacid’, 9 pertanyen a les ciencies de ’activitat fisica
i I’esport i dos estan registrades perd amb puntuacié zero.
En ’ambit de ‘Psicologia’ de IN-RECS tenim dues revis-
tes més i alla destaca RPD amb un FI=1.724 en ’historic
acumulat i preséncia en el primer quartil (14/126) i cap-
davanter destacat de la nostra mostra en aquest parame-
tre. La primera revista de I’area de ‘Educacid’ per FI en
I’index historic (1994-2009) és Apunts. Educacié Fisica i
Esports (0.777), que ocupa la posicié global nim. 13/156
i esta situada en el primer quartil. Aquest index, el més
rellevant a nivell nacional en aquest periode per a revis-
tes espanyoles de Ciencies Socials, mesura 1’evolucié del
FI, la seva trajectoria historica per citacions nacionals i
internacionals i el valor d’aquest indicador acumulat pel
que ens ofereix una dimensid retrospectiva de les revistes
analitzades molt util per comprendre la seva evolucio.

La base de dades MIAR (Matriu d’Informaci6 per a
I’ Analisi de Revistes) de la Universitat de Barcelona reu-
neix informaci6 clau per a la identificaci6 i I’analisi de
revistes cientifiques mitjancant I'ICDS (Index Compost
de Difusi6é Secundaria), que és un indicador que mesura
la difusi6 de les revistes en les bases de dades cientifi-
ques (MIAR actualitza els ICDS de 47 561 revistes sobre
la base de la consulta de 109 bases de dades i 7 sistemes
d’avaluacié de revistes). Practicament totes les revistes
incloses en aquest treball han estat avaluades en aquesta
base de dades, obtenint els seus corresponents ICDS.

Observem que hi ha un nucli de 5 revistes que han
obtingut els majors indexs (amb puntuacions superiors a
9 punts), sent Apunts. Educacié Fisica i Esports la que
se situa en primer lloc (9.977) demostrant la fortalesa de
la seva base d’indexaci6 (39 bases de dades) i la qualitat
de la seva indexaci6. CARHUS Plus 2014, és un sistema
de classificaci6 de revistes nacionals i internacionals afa-
vorida per AGAUR, esta fonamentada en 1’index ICDS
de MIAR i per altres parametres i constitueix base de
referéncia per a acreditacions i avaluacions a Catalunya
principalment. La preséncia en CARHUS de les revistes
espanyoles de ciencies de ’activitat fisica i de I’esport
és molt baixa en quantitat i qualitat, amb 7 publicacions
presents i valoracions entre C i D.

Subratllem la presencia de vuit revistes del camp de
les ciéncies de ’activitat fisica i I’esport amb vigencia del
Segell de Qualitat de la FECYT, el maxim reconeixement
d’un organisme estatal a una revista cientifica espanyola
després de passar un rigords procés d’avaluacid, la qual
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297 scientific journals from all disciplines in Spain
recognised out of a universe of 2221 scientific journals
(Olivera-Betran, 2011c) which are estimated to exist
(13.37%) according to CSIC data for 2009. A quick
calculation to learn the impact of our disciplinary sec-
tor in this recognition of the quality of journals shows
that the 30 scientific publications about physical activ-
ity and sports that we selected account for 1.35% of
the total of national scientific journals, giving a ratio
with respect to the 297 recognised by the FECYT of
4.01. However, at present there are eight FECYT
journals with the quality seal which shows editorial
interest in approval, an editorial drive for quality and
the emergence of the sector which has increased its
statistical presence twofold.

The universe of physical activity and sports
science journals in our sample selected on grounds of
basic quality (n=30) is a sector with little publishing
tradition but one which is certainly numerous at about
50 registered publications (Olivera-Betran, 2011b) and
lively with constant additions and disappearances.> The
journals in the sample were selected because they have
external evaluation (according to the DICE assessment)
plus the subsequent emergence of Sport TK and overall
it shows the strength of the sector despite internal
inequalities. We have found a group of nine journals
which are well positioned, relevant and extremely
competitive that constitutes the hard and representative
core of the sector and seven (the intermediate ones plus
the recent Sport TK) which are emergent and vibrant.
Overall it is a broad and diverse publishing sector with
good editorial health and growing in quality which
delivers an excellent publications service to the rising
scientific productivity in Spanish and English in the
field of physical activity and sports sciences.

The specialist RPD followed by the multidisciplinary
publications Revista Internacional de Medicina y
Ciencias de la Actividad Fisica y el Deporte, Apunts.
Educacio Fisica i Esports and Revista Internacional
de Ciencias del Deporte are, in this order, the most
highly rated in the sample and those with the greatest
potential. The four journals have a significant balance
between quantitative and qualitative presence in the
selected parameters and earn the best ratios.

3 Indexed social science journals by academic disciplines were as
follows: Education (156 journals); Economics (136); Sociology
(82); Geography (51); Physical activity and sports science (50);
Anthropology (46); Town planning (43); Documentation (33);
Communication (24).

cosa constitueix un percentatge elevat amb un 26.66 %
(8/30). Actualment estan reconegudes 297 revistes cien-
tifiques de totes les disciplines existents a Espanya d’un
univers d’unes 2221 revistes cientifiques (Olivera-Betran,
2011c) que es calculen que existeixen (13.37%) segons
dades del CSIC de 2009. Si fem un calcul rapid per conei-
xer ’impacte del nostre sector disciplinar en aquest reco-
neixement a la qualitat de les revistes, les 30 publicacions
cientifiques de la disciplina de ciencies de I’activitat fisica
i ’esport seleccionades, correspondria a un percentatge
de 1’1,35% del total de revistes cientifiques nacionals.
Per tant la seva ratio en relacio a les 297 reconegudes per
FECYT seria de 4.01 revistes premiades, pero en 1’actua-
litat tenim 8 revistes FECYT amb el segell de qualitat,
el que mostra la inquietud editorial per homologar-se, la
puixanga editorial en pro de la qualitat i ’emergencia del
sector que dobla la seva presencia estadistica.

L’univers de revistes de ciencies de 1’activitat fisica
i I’esport de la mostra seleccionada per criteris de qua-
litat basica (n=30), correspon a un sector amb poca tra-
dicié editorial perd certament nombrés amb al voltant
de 50 publicacions registrades (Olivera-Betran, 2011b)
i dinamic amb constants altes i baixes’. Les revistes de
la mostra estan seleccionades per tenir avaluaci6 exter-
na (segons valoraci6 DICE) més la irrupcié posterior
de Sport TK i en conjunt mostra la fortalesa del sector
malgrat les desigualtats internes. Distingim un grup de
9 revistes ben posicionat, rellevant i molt competitiu que
constitueix el nucli dur i representatiu del sector i 7 (les
intermedies més la recent Sport TK) emergents i dinami-
ques. En conjunt s’albira un sector de publicacions ampli
i divers, amb bona salut editorial i creixent en qualitat i
ofereix un servei de publicacions remarcable a 1’incre-
ment de productivitat cientifica en espanyol i angles en el
camp de les ciencies de I’activitat fisica i 1’esport.

La publicaci6 especialitzada RPD, seguida de les pu-
blicacions multidisciplinaries Revista Internacional de
Medicina y Ciencias de la Actividad Fisica y el Deporte,
Apunts. Educacié Fisica i Esports i Revista Internacio-
nal de Ciencias del Deporte son, per aquest ordre, les
més valorades de la mostra i les que presenten major
potencial. Les quatre revistes aconsegueixen un notable
equilibri entre la presencia quantitativa i qualitativa dels
parametres seleccionats, obtenint els millors ratios.

3 Les revistes indexades de ciéncies socials per disciplines académiques
presentaven la segiient mostra: Educacié (156 revistes); Economia
(136); Sociologia (82); Geografia (51); Ciencies de ’activitat fisica i
I’esport (50); Antropologia (46); Urbanisme (43); Documentaci6 (33);
Comunicaci6 (24).
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Comparative Analysis

of Apunts. Educacio Fisica

i Esports in Relation to Spanish
Physical Activity and Sports Science
Journals

We conducted one quantitative process and another
qualitative one to analyse and interpret Spanish
physical activity and sports science journals (n=30)
in a more objective way so as to compare and identify
the publications which achieve the best relative
position. In quantitative terms we registered the
presence of the journals in each of the 14 established
parameters (Table 4) and gave them a score from 1 to
5, the minimum for the journal selected in the cut with
10 presences and thus correlatively up to five points
for those which have a maximum of 14 presences. We
then prepared our first classification (Table 5).

We chose the multidisciplinary journals classi-
fied with 10 presences (base of 71.43%) and higher
to carry out a uniform and comparative study between
Apunts. Educacio Fisica i Esports and the journals in
the sample which are similar in nature and approach.
Once we had drawn up our sample, we conducted a
second qualitative analysis based on presence in the
quality databases that are recognised by state agen-
cies with an IF and are hierarchical. For this second
analysis we constructed an evaluation scale from O to 5

Analisi comparativa d’Apunts.
Educacio Fisica i Esports en relacio
amb les revistes espanyoles de
ciencies de I'activitat fisica i ’esport

Per analitzar i interpretar de forma més objectiva el
conjunt de les revistes espanyoles de ciencies de 1’ac-
tivitat fisica i ’esport (n=30) amb la finalitat de com-
parar i discriminar les publicacions que obtenen millor
posicidé relativa hem desenvolupat un procés quanti-
tatiu i un altre qualitatiu. En ’ordre quantitatiu s’ha
registrat la presencia de les revistes en cadascun dels
14 parametres establerts (taula 4) i se li ha donat una
puntuacié d’1 a 5, la minima per a la revista seleccio-
nada en el tall, amb 10 presencies, i aixi correlativa-
ment fins a 5 punts per les quals tenen 14 presencies
maximes i, amb tot aix0, hem elaborat una primera
classificacié (taula 5).

De les revistes classificades amb 10 presencies (base
de 71.43%) i superiors, hem triat les publicacions de ca-
racter multidisciplinari amb la finalitat de realitzar un estu-
di homogeni i comparatiu entre Apunts. Educacio Fisica i
Esports amb les revistes de la mostra afins per la seva na-
turalesa i orientaci6. Una vegada definida la mostra, hem
realitzat una segona analisi d’ordre qualitativa fonamentada
en la preseéncia en les bases de dades de qualitat que es-
tan reconegudes pels organismes estatals amb un FI i estan
jerarquitzades. Per a I’elaboracié d’aquesta segona analisi

Position Journal No. of presences Approach Presence score 14
Posicio Revista Nre. de preséncies % Orientacio Puntuacié Preséncial4
1 Apunts. Educacié Fisica i Esports (Apunts) 14 100%  Multidisciplinary 5
Multidisciplinaria
1 Revista Internacional de Ciencias del 14 100% Multidisciplinary 5
Deporte (RICYDE) Multidisciplinaria
8 Cultura, Ciencia y Deporte (CCD) 13 92.86% Multidisciplinary 4
Multidisciplinaria
8 Revista de Psicologia del Deporte (RPD) i) 92.86% Specific 4
Especifica
5) Revista Internacional de Medicina y Cien- 12 85.71% Multidisciplinary 3
cias Actividad Fisica y el Deporte (RIMCAFD) Multidisciplinaria
6 Retos. Nuevas Tendencias en Educacion 12 85.71% Multidisciplinary 8
Fisica, Deporte y Recreacion (RETOS) Multidisciplinaria
6 Cuadernos de Psicologia del Deporte (CPD) 11 78.57% Specific 2
Especifica
6 Revista Iberoamericana de Psicologia del 11 78.57% Specific 2
Ejercicio y el Deporte (RIPED) Especifica
9 Motricidad. European Journal of Human 10 71.43% Multidisciplinary 1
Movement (EJHM) Multidisciplinaria
-~ -~

Table 5. Classification of physical activity and sports science
journals by their presence in the 14 selected indicators (Table 3)
and score obtained (1 to 5 points)

Taula 5. Classificacio de les revistes de Ciéncies de I'activitat
fisica i I'esport en funcié de la seva preséncia en els 14 indicadors
seleccionats (taula 3) i puntuacié obtinguda (d’1 a 5 punts)
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G.S.M. Score
h-index’ (max. 34 p)
Multidisc. journals Presence points 14 wWos G.S.M. Puntuacio
Revistes multidisc. Punts Preséncial4 IN-RECS SIR ESCI/JCR MIAR CAR-HUS index ‘H’ (max.:34 p)
Apunts 5 0.777 5 0.112 2 ESCI 2 9.977 5 C 2 10 2 23
Q4
RICYDE 5 0.095 1 021 5 ESCI 2 9500 3 C 2 10 3 21
Q3
CCD 4 0.116 3 0.12 3 ESCI 2 9.541 4 - - 8 1 17
Q4
RIMCAFD 3 0.1212 3 0.21 5 0.146 5 7.676 2 - - 18 9 23
Q3 Q4
Retos 3 0.140 4 - - ESCI 2 6.114 1 D 1 12 4 15
EJHM 1 - 0o - - - - 4.447 O - - 7 0 1
F'S s

Table 6. Table of comparative analysis of multidisciplinary journals
and assessment based on presence in 14 indicators and the values
obtained in the impact indexes (table 4)

Taula 6. Taula d’analisi comparativa de revistes multidisciplinars i
valoracio en funcio de la preséncia en 14 indicadors i en els valors
obtinguts en els diferents indexs d’impacte (taula 4)

Position Journal ISSN frequency Start year  Promoter and place of publication Total points

Posicio Revista ISSN periodicitat Any inici  Institucié promotora i lloc d’edicio Punts totals

1 RIMCAFD  1577-0354 2000 Universidad Auténoma de Madrid (UAM)- Madrid 23
Quarterly | Trimestral

2 Apunts 0214-8757 1985 Institut Nacional d’Educacié Fisica de Catalunya 23
Quarterly | Trimestral (INEFC)- Barcelona

& RICYDE 1885-3137 2005 Ramon Canté Alcaraz- Mdrcia 21
Quarterly | Trimestral

4 CCD 1696-5043 2004 Universidad Catoélica de Murcia (UCAM) -Murcia 17
Every four months | Cuatrimestral

5 RETOS 1579-1726 2002 Federacién Espanola de Docentes de Educacion Fisi- 15
Every six months | Semestral ca (FEADEF)- Mdrcia-

6 EHJM 2172-2862 1994 Asociacion Espanola de Ciencias del Deporte (AECD) 1
2386-4095 2014 - Céaceres
Every six months | Semestral

-~ S

Table 7. Classification of multidisciplinary Spanish physical activity
and sports science journals by their presence in quality indicators,
indexation and impact factors

which coincides with the six selected journals in such
a way that the maximum relative score — 5 points -
is obtained by the best positioned publication in each
of the six selected indicators and the lowest score is
assigned to the last in the classification®. Finally,
we added up the intermediate scores of each indicator
and added the score carried over from the first pres-
ence analysis (6+1) to get the total score where the
maximum possible number of points is 34 (Table 6).

Based on our results we drew up a classification
of the journals analysed with their respective scores
which provides a snapshot of the current landscape
(Table 7).

6 Except for presence or otherwise in CARHUS plus 2014 and its
A-B-C-D categories which we evaluated as follows: A: 4 points;
B: 3; C: 2; D: 1. If there is no presence we do not add anything.

Taula 7. Cassificacio de revistes espanyoles multidisciplinaries de
ciéncies de I'activitat fisica i I'esport en funcioé de la seva preséncia en
indicadors de qualitat, indexaci i factors d’impacte obtinguts

hem construit una escala de valoraci6 de 0 a 5, que coinci-
deix amb les sis revistes seleccionades, de tal manera que
el maxim valor relatiu -5 punts— 1’obté la publicacié millor
posicionada en cadascun dels sis indicadors seleccionats i el
valor més baix s’assigna a 1’dltima classificada®. Al final es
van sumar les puntuacions parcials de cada indicador i es va
afegir la puntuaci6 arrossegada de la primera analisi de pre-
sencies (6+1), amb la qual es va obtenir la suma total sent
el maxim possible 34 punts (taula 6).

A partir dels resultats obtinguts és possible establir
una classificacié de les revistes analitzades amb les se-
ves respectives puntuacions, la qual cosa constitueix una
foto ajustada del panorama actual (taula 7).

6 Excepte amb la preséncia, o no, a CARHUS plus 2014 i les seves
categories A-B-C-D que valorem aixi: A: 4 punts; B: 3; C: 2; D: 1. Si
no hi ha preséncia no vam sumar gens.
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The first thing to note is that all six journals in
the ranking have open access and are indexed in the
DOAJ, all of them have been certified by the FECYT
as a quality journal, all of them are included in the
CIRC’s Social Science field, all six are assessed in
category ‘B’ of this integrated classification and all
have been going for more than ten years.

Conclusions

The most highly rated publications are RIMCAFD
and Apunts with the same score, followed closely by
RICYDE. These three journals are quarterly so they
have a significant publication frequency and high sci-
entific output. Next are CCD and RETOS, two jour-
nals which have an intermediate score but are on the
quality and good prospects indicators, and finally
EHJM which just scrapes into the table. The first five
journals are in one of the three databases recommend-
ed and required by national evaluation agencies: ISI-
Thomson, Scopus and ERIH. We also note that there
are three journals in the three databases cited as most
highly rated by national journal evaluation and assess-
ment agencies: Apunts, CCD and RICYDE. The six
journals are produced by a variety of organisations:
universities and departments (3), associations and
federations (2), and independent publishers (1). Their
places of publication are Madrid, Barcelona, Murcia
(3) and Céceres.

Our analysis shows that the multidisciplinary
Spanish physical activity and sports science journals
in our sample are well positioned in the bibliographic
databases although their presence in the quartiles of
the most important ones is modest. However, their
role in the sector is sufficient, vigorous and emerging
at the start of 21st century for the disciplinary area
to which they belong, specially bearing in mind the
origin of the publications sector in this field which
in fifteen years has grown enormously in both
quantity and quality. Together they present a wide
and rigorous range for the publication of research
papers in Spanish and English from various thematic
areas which contribute to the disciplinary plurality
and versatility and the cross-disciplinarity of the
academic field.

In this scenario Apunts. Educacié Fisica i Es-
ports is one of the pioneering Spanish journals in
the field of physical activity and sports science
publications. Its more than thirty years of existence,

La primera observaci6 és que les sis revistes del ran-
quing tenen Accés Obert i estan indexades en el DOAJ,
totes han obtingut la certificacié de revista de qualitat
pel FECYT, la totalitat estan incloses en 1’ambit de
Ciencies Socials del CIRC i les sis estan valorades en
la categoria ‘B’ d’aquesta classificacid integrada i totes
tenen més de deu anys d’existencia.

Conclusions

Les publicacions més valorades sén RIMCAFD i
Apunts, amb la mateixa puntuacio, seguida per RICYDE
a curta distancia. Aquestes tres revistes son trimestrals
pel que mantenen una freqiiéncia d’edici6 destacable i
una produccid cientifica elevada. A continuacié tenim
dues revistes amb puntuacié intermedia CCD i RETOS
perod amb presencia en els indicadors de qualitat i bones
expectatives 1 amb preseéncia testimonial en aquesta tau-
la EHJM. Les cinc revistes primeres estan presents en
alguna de les tres bases de dades recomanades i exigi-
des per les agencies nacionals d’avaluacio: ISI-Thomson,
Scopus, ERIH. Subratllem a més que hi ha tres revistes
que estan presents en les tres bases de dades citades com
més valorades per les agéncies nacionals d’avaluacid i
valoraci6 de revistes: Apunts, CCD i RICYDE. Els ens
que promouen a aquestes sis revistes son variats: univer-
sitats 1 departaments (3), associacions i federacions (2),
editor independents (1); i llocs d’edicié corresponen a
Madrid, Barcelona, Mircia (3) i Caceres.

Després d’aquesta analisi, podem afirmar que les
revistes multidisciplinaries espanyoles de cieéncies de
I’activitat fisica i esports de la mostra estan ben posi-
cionades en les bases de dades bibliografics encara que
la seva ubicaci6 en els quartils de les més importants
sigui discreta. No obstant aix0, el seu paper dins del
sector és suficient, puixant i emergent en aquest prin-
cipi del segle XXI per a 1’area disciplinar al fet que
pertany, sobretot tenint en compte ’origen del sector
de les publicacions d’aquest ambit que en quinze anys
ha crescut molt en quantitat i qualitat. En conjunt pre-
senten una amplia i rigorosa oferta per a la publicacid
de treballs de recerca en espanyol i angles de diferents
ambits tematics que contribueixen a la pluralitat i ver-
satilitat disciplinar i a la transdisciplinarietat del camp
academic.

En el panorama descrit, Apunts. Educacié Fisica i Es-
ports se situa com una de les revistes espanyoles pioneres
en el camp de les publicacions de ciéncies de ’activitat
fisica i I’esport. Els seus més de trenta anys d’existéncia,

32

Apunts. Educacié Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 9-35. ISSN-0214-8757



Apunts. Educacio Fisica i Esports (1985-2015). Trenta anys en el context de les revistes espanyoles de ciencies de I'activitat fisica i I'esport
Apunts. Educacio Fisica i Esports (1985-2015). Thirty Years in the Context of Spanish Physical Activity and Sports Science Journals

multidisciplinary nature and uninterrupted quarterly
publication in this period with 126 issues produced
featuring over 1500 articles and almost 2000 au-
thors also mean it has outstanding publishing pro-
ductivity in its disciplinary field in both publishing
articles and promoting authors. During this time
Apunts has established itself as the leading multi-
disciplinary journal in Spain and Latin America, an
assertion that is backed by its steady historical track
record, its multidisciplinary nature and productiv-
ity referred to above and the lesser competition of
journals in the sector (22 publications in 2003). The
IN-RECS historical index (1994-2009), the first na-
tional index in measuring the IF of Spanish social
science journals, only recorded 13 in the sector in
its historical measurement period and Apunts comes
top in this index (IF=0.777 and first quartile) and
is one of the most referenced in the field of ‘Educa-
tion’ (n=156), reflecting its leadership in that pe-
riod.

Apunts’ current position is one of relative
strength among journals of its kind in competition
for a high IF. Its constant track record and regu-
lar publication, productivity, accessibility and vis-
ibility, extensive indexation base which includes the
three most relevant ones, visits to its website and
downloads of articles, vigour on the internet and in
search engines and its status as a leading journal in
the sector provide the essential foundations for the
growing flow of manuscripts that reach it. This flow
was constant from 2009 to 2015 when 490 papers
were received; 222 were accepted for publication
which means the average rejection rate in the period
was 54.7%. In 2015 it received 81 manuscripts, a
figure which grew in 2016 to 101 with 36 of them
accepted giving a rejection rate of 64.4% (one in
three).

The evolution and transformation of Apunts.
Educacié Fisica i Esports over these 30 years point
to and represent the far-reaching change in the aca-
demic and professional field of what is called physi-
cal activity and sports science during this time. This
change is largely down to the profound alteration
and growth of this disciplinary and professional
field in our country due to the spectacular rise in
the number of higher physical activity and sports
science study centres to 42 (Ministry of Education,
Culture and Sport, listed on 6 March 2014) from the
half-dozen centres in 1985, pressure from evaluation

el seu caracter multidisciplinari, la seva edicid trimestral
ininterrompuda en aquest periode amb 126 exemplars
editats, amb més d’1500 articles i gairebé 2000, autors li
han conferit també una posicid excel-lent de productivitat
editorial del seu camp disciplinar tant en 1’edici6 d’ar-
ticles com de promoci6 d’autors. Durant aquest temps
Apunts s’ha consolidat com la revista multidisciplinaria
de referencia a Espanya i Llatinoameérica, afirmacié que
ve avalada per la trajectoria historica constant, la seva
naturalesa multidisciplinaria productivitat esmentada i
per la menor competéncia de revistes del sector (el 2003:
22 publicacions). L’index historic de IN-RECS (1994-
2009), primera referéncia nacional a mesurar el FI de les
revistes espanyoles de ciéncies socials, solament registra
13 del sector en el periode historic del seu mesurament i
Apunts es constitueix en aquest index en la primera re-
vista del seu genere i ambit a gran distancia de les altres
(FI=0.777 i primer quartil) i en una de les més referen-
ciades de I’ambit de ‘Educaci6’ (n=156) el que reflecteix
el seu lideratge en aquest periode.

La posici6 actual d’Apunts és de fortalesa relativa
entre les revistes de la seva naturalesa en la competen-
cia per un FI alt. La seva constant i puntual trajecto-
ria, la seva productivitat, accessibilitat i visibilitat, la
seva amplia base d’indexaci6 entre les quals es troben
les tres més rellevants, visites a la web 1 les descarre-
gues d’articles, dinamisme a internet i cercadors de la
xarxa i el seu estatus com a revista de referencia del
sector constitueixen el fonament necessari que promou
el flux creixent de manuscrits que arriben a la revista.
Flux que ha estat constant des de 2009 fins a 2015,
periode en el qual es van rebre 490 treballs, dels quals
222 van ser acceptats per ser publicats, per la qual
cosa la taxa de rebuig intervé en aquest periode va ser
de 54.7%. Si I’any 2015 es van rebre 81 manuscrits,
el 2016 ho van fer 101 i van ser acceptats 36, la qual
cosa implica un taxa de rebot de 64,4% (un de cada
tres).

L’evoluci6 i transformaci6 d’Apunts. Educacio Fisi-
ca i Esports en aquests 30 anys representen i simbolit-
zen el profund canvi de I’ambit académic i professional
de les anomenades ciencies de 1’activitat fisica i I’esport
en aquest temps. Aquesta metamorfosi correspon, en
bona mesura, a la profunda transmutacié i creixement
d’aquest ambit disciplinar i professional al nostre pais
amb un increment espectacular en 1’augment de cen-
tres superiors d’estudis de ciéncies de 1’activitat fisica
i Pesport, amb 42 seus (Ministeri d’Educaci6, Cultu-
ra i Esport, llistat del 6 de marc de 2014), des de la
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and accreditation agencies on institutions and teach-
ers, the growing number of research promoters, the
major increase in research groups and, in short, the
relentless increase in scientific productivity (Oli-
vera-Betran, 2012). In lockstep there has been the
remarkable growth in publications and their trans-
formation into scientific journals in this period with
various promoters: (1) universities, faculties and/
or departments; (2) associations, federations, socie-
ties and/or research groups; (3) professional and/or
government publishers; (4) independent publishers;
and (5) mixed models. They are organisations with
enterprising and enthusiastic editors who set up and
run journals and stimulate and promote an emerg-
ing and professional publications sector that helps
to enrich and endorse scientific knowledge and ulti-
mately legitimise its academic and professional en-
vironment.
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Abstract

This study analyses active commutes to school among
post-compulsory secondary school students and their pos-
sible relationship with internal family functioning bearing in
mind two fundamental constructs: cohesion and flexibility
between parents and children. A total of 1764 adolescents
(ages 15 to 18) filled out an ad-hoc questionnaire and
the FACES IV. Significant differences were detected via
Cramer’s V-coefficient and a one-factor ANOVA and a
contrast analysis were performed for a p < 0.05. Fewer
than half of the Spanish adolescents (45.7%) actively
commute to their school, and the percentage of males is
significantly and slightly higher than females. Likewise,
91.2% of the post-compulsory secondary school students
in Spain perceive the internal functioning of their family as
healthy, 89.6% indicate good cohesion among the family
members, and 88.3% state that they enjoy healthy family
flexibility. The students who walk to school perceive less
healthy family functioning than those who get to school
via any means of motorised transport. This reinforces the
need to promote active travel among schoolchildren in
general, and especially at these ages, through intervention
programmes targeted at students and their families which
raise their awareness of the health benefits of active
commutes in both the physical and also the psychological
and social dimensions.

Keywords: active commutes, adolescents, family relations,
healthy behaviours
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Resum

El present estudi analitza el desplacament actiu al centre
d’estudis de 1’alumnat de secundaria postobligatoria i la seva
possible relacié amb el funcionament intern familiar atenent
de forma conjunta a dos constructes fonamentals: la cohesid
i la flexibilitat entre pares i fills. 1764 joves (15 a 18 anys)
emplenen un qiestionari ad hoc i el FACES IV. Es detecten
diferencies significatives a través del coeficient V de Cramer
i s’efectuen Anova d’un factor i analisi de contrastos, per a
una p < 0.05. Menys de la meitat dels adolescents espanyols
(el 45.7%) es desplacen activament al seu centre d’estudis,
sent significativament i lleugerament superior el percentatge
d’homes enfront del de dones. El 91.2% dels estudiants de
secundaria postobligatoria a Espanya perceben que el funcio-
nament intern de la seva familia és sa. E1 89.6% indiquen una
bona cohesi6 entre els membres de la seva familia i un 88.3%
assenyalen que gaudeixen d’una flexibilitat familiar saludable.
Els estudiants que acudeixen al centre d’estudis caminant per-
ceben un funcionament familiar menys sa que els qui es des-
placen en qualsevol mitja de transport motoritzat. Es reforca
la necessitat de promoure el transport actiu entre els escolars
en general, i en aquestes edats especialment, a través de pro-
grames d’intervenci6 dirigits a estudiants i els seus familiars,
conscienciant sobre els beneficis saludables del desplacament
actiu, tant en la seva dimensi6 fisica com en la psicologica i
social.

Paraules clau: desplacament actiu, adolescent, relacions
familiars, conductes saludables

Introduction

The data recorded in the United States on the use
of active travel (AT) to school seem alarming: only
17% of U.S. schoolchildren commute to school on
foot or by bicycle (Martin & Carlson, 2004). How-
ever, these figures are more promising in studies

Introduccio

Les dades registrades a Estats Units sobre I’ocupa-
ci6 de transport actiu (TA) al centre d’estudis semblen
alarmants, només el 17% dels escolars nord-americans es
desplagaven caminant o amb bicicleta al centre d’estudis
(Martin & Carlson, 2004). Aquestes dades es mostren
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performed with European populations. Thus, 26.3%
of Greek-Cypriot children between the ages of 10 and
12 actively commute to their school (Loucaides &
Jago, 2008) compared to 62% of Danish and Span-
ish children who walk or ride their bicycles to school
(Chillén-Garzén, 2008; Cooper, Andersen, Wed-
derkopp, Page, & Froberg, 2005; Rodriguez, Villa,
Herrador, Ortega, & Chillén, 2016). However, we
should bear in mind that the latest studies show a
steep decline in active commutes to school in the past
30 years (Davison, Werder, & Lawson, 2008; Grize,
Bringolf-Isler, Martin, & Braun-Fahrlinder, 2010;
McDonald, 2007; Van der Ploeg, Merom, Corpuz, &
Bauman, 2008).

There is divergent scientific evidence regarding
the evolution of AT in the transition between primary
and secondary school. While some studies in Spain
and the United States report a considerable decrease
in the ratio of secondary and baccalaureate students
who walk or ride their bicycles to school (Chillén,
2008; Martin, & Carlson, 2005; Rodriguez et al.,
2016), others report the opposite with Danish stu-
dents (De Mester, Van Dyck, De Bourdeaudhuij, De-
forche, & Cardon, 2014).

AT is an important source of daily physical activ-
ity for children and adolescents (Chillon et al., 2010;
Chill6n et al., 2012; Cooper, Page, Foster, & Qahwa-
ji, 2003; Cooper et al., 2005; Loucaides & Jago, 2008;
Martinez-Gomez et al., 2011; Rodriguez et al., 2016;
Roth, Millett, & Mindell, 2012; Smith et al., 2011;
Van Dij, De Groot, Van Acker, Savelberg, & Kirsch-
ner, 2014). Efforts to increase the levels of non-motor-
ised travel to school could not only lower obesity rates
among young people (Bungum, Lounsbery, Moonie,
& Gast, 2009; Lubans, Boreham, Kelly, & Foster,
2011) but also improve students’ level of happiness and
personal wellbeing (Ruiz, De la Torre, Redecillas, &
Martinez, 2015) and even lower traffic congestion and
diminish the amount of gases and pollution emitted into
the atmosphere (Bungum et al., 2009).

It is particularly important to examine AT in older
schoolchildren for two reasons: they are less active
and they are ignored in AT intervention programmes
(Bungum et al., 2009). Along these lines, De Mester
et al. (2014) and Loucaides and Jago (2008) conclude
that promoting AT fosters an active lifestyle in chil-
dren and young people.

Studies like the one by Rodriguez Lopez et al.
(2013) show that active commutes to school among

més esperancadors en treballs realitzats en poblacions
europees. Aixi es registra un 26.3% de nens greco-xi-
priotes d’entre 10 i 12 anys que es desplacen activament
al seu centre d’estudis (Loucaides & Jago, 2008) enfront
d’un 62% de nens danesos i espanyols que acudeixen al
col-legi caminant o amb bicicleta (Chillon-Garzon, 2008;
Cooper, Andersen, Wedderkopp, Page, & Froberg,
2005; Rodriguez, Villa, Herrador, Ortega, & Chillon,
2016). No obstant aix0, cal tenir en compte que les ulti-
mes recerques ens indiquen un intens descens del despla-
cament actiu al centre escolar en els tltims 30 anys (Da-
vison, Werder, & Lawson, 2008; Grize, Bringolf-Isler,
Martin, & Braun-Fahrldnder, 2010; McDonald, 2007;
Van der Ploeg, Merom, Corpuz, & Bauman, 2008).

Hi ha evidencies cientifiques discrepants pel que fa a
I’evolucié del TA en la transici6 entre primaria i secun-
daria. Mentre alguns estudis a Espanya i els Estats Units
constaten un descens notable en el ratio d’estudiants de
secundaria i batxillerat que van al centre d’estudis ca-
minant o amb bicicleta (Chillén, 2008; Martin, & Carl-
son, 2005; Rodriguez et al., 2016), adverteixen sobre el
contrari amb alumnat danes (De Mester, Van Dyck, De
Bourdeaudhuij, Deforche, & Cardon, 2014).

El TA és una font important d’activitat fisica dia-
ria en nens i adolescents (Chillén et al., 2010; Chillén
et al., 2012; Cooper, Page, Foster, & Qahwaji, 2003;
Cooper et al., 2005; Loucaides & Jago, 2008; Marti-
nez-Gomez et al., 2011; Rodriguez et al., 2016; Roth,
Millett, & Mindell, 2012; Smith et al., 2011; Van Dij,
De Groot, Van Acker, Savelberg, & Kirschner, 2014).
Esforcos per augmentar els nivells de transport no moto-
ritzat al centre d’estudis podrien reduir no solament els
ratios d’obesitat entre els joves (Bungum, Lounsbery,
Moonie, & Gast, 2009; Lubans, Boreham, Kelly, &
Foster, 2011), siné també millorar els nivells de felicitat
i benestar personal dels estudiants (Ruiz, De la Torre,
Redecillas, & Martinez, 2015) i fins i tot disminuir la
congestid del trafic i atenuar I’emissié de gasos i conta-
minacié de 1’atmosfera (Bungum et al., 2009).

Es especialment important aprofundir en el TA
dels escolars més grans per dues raons: s6n menys ac-
tius i sOn ignorats als programes d’intervencié de TA
(Bungum et al., 2009). En aquesta linia, De Mester et
al. (2014) i Loucaides, i Jago (2008) conclouen que
la promoci6 de TA afavoreix la vida activa de nens i
joves.

Estudis com el de Rodriguez Lépez et al. (2013)
mostren que el desplacament actiu dels escolars al centre
d’estudis es relaciona amb certs factors familiars, com
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students are associated with certain family factors,
such as unemployment or parents who work and ac-
tively commute to their jobs. Neighbourhood safety is
another factor that seems to be closely associated with
the way young people get to school (Chillon & He-
rrador, 2014; Cooper et al., 2005). However, Bun-
gum et al. (2009) note that this should not be a major
barrier since very few accidents occur when children
are commuting to school.

Likewise, studies like the ones by Fan and Chen
(2012) reveal that parents’ perceptions of neighbour-
hood threats are associated with the level of family
functioning, where this means the balance achieved
between the emotional bonds among family members
(cohesion) and the ability to adapt to changes (flex-
ibility), in which communication among family mem-
bers plays a key role (Olson, 2011).

This state of affairs suggests the need to inquire
into whether the kind of family functioning may be
one important factor to bear in mind. Based on this
approach, we conducted an exhaustive search in the
scientific high-impact literature and found no studies
that analyse the relationship between family function-
ing and active commutes to school by students be-
tween the ages of 15 and 18.

Thus, the goal of this article is to determine
whether there is a direct tie between family func-
tioning and adolescents’ active commutes to schools.
The results of this study will help identify or discard
new avenues of family intervention in order to foster
active commutes among post-compulsory secondary
students.

Method
Participants

The working sample was comprised of 1764
young Spanish post-compulsory secondary school stu-
dents during the academic year 2013-2014. The stu-
dents had to be between the ages of 15 and 18 to be
part of this sample.

Of these 1764 adolescents, 50.1% were female
(n=885) and 49.9% were male (n = 879). The mean
age was 17.6 (SD = 1.60) and the vast majority of the
students (89.6%; n = 1581) said that they had Spanish
citizenship.

A simple random population sample was taken,
trying to maintain a proportional allocation in each of
the 17 regions in Spain plus Ceuta and Melilla.

la desocupaci6 o pares laboralment actius que es despla-
cen al seu lloc de treball de forma activa. La seguretat
ambiental és un altre factor que sembla estar estretament
vinculat amb la manera en que els joves acudeixen al
centre d’estudis (Chillon & Herrador, 2014; Cooper et
al., 2005). No obstant aix0, Bungum et al. (2009) ad-
verteixen que aquesta no hauria de ser un obstacle im-
portant, ja que sén molt pocs els accidents que es produ-
eixen quan un nen es desplaca al col-legi.

Aixi mateix, estudis com els de Fan i Chen (2012) re-
velen que la percepci6 dels pares sobre les amenaces am-
bientals s’associa amb el nivell de funcionament familiar.
Aquest funcionament familiar és enteés com 1’equilibri que
s’estableix entre la vinculacié emocional dels membres fa-
miliars (cohesid) i la capacitat d’adaptacio als canvis (flexi-
bilitat) en el qual la comunicaci6 entre els components de
la familia exerceix un paper important (Olson, 2011).

Aquest estat de la qiliestid suggereix la necessitat
d’indagar si un factor important a tenir en compte pot
ser el tipus de funcionament familiar. A partir d’aquest
plantejament, es realitza una cerca exhaustiva entre la
bibliografia cientifica d’impacte existent, i no es detecta
cap estudi que analitzi la relaci6 entre el funcionament
familiar i el desplagament actiu al centre d’estudis per
part dels estudiants d’entre 15 i 18 anys.

Amb tot aix0 es proposa com a objectiu d’aquest ar-
ticle determinar si existeix una vinculaci6 directa entre el
funcionament familiar i el desplagcament actiu dels adoles-
cents al centre d’estudis. Els resultats del present estudi
ajudaran a identificar o descartar noves vies d’intervencio
familiar amb la finalitat d’afavorir els desplacaments ac-
tius dels estudiants de secundaria postobligatoria.

Metode
Participants

La mostra de I’estudi va estar conformada per 1764
joves espanyols estudiants d’educaci secundaria posto-
bligatoria durant el curs académic 2013-14. Per formar
part d’aquesta mostra, els estudiants havien de tenir en-
tre 151 18 anys.

Dels 1764 adolescents, 50.1% eren dones (n = 885)
iel 49.9% homes (n=_879). La mitjana d’edat va ser de
17.60 anys (DE =1.60) i la gran majoria dels estudiants
(89.6%; n=1581) van indicar ser de nacionalitat espanyola.

Es va realitzar un mostreig aleatori simple de la po-
blacid, tractant de mantenir una afixacié proporcional en
cadascuna de les 17 comunitats autonomes de 1’Estat es-
panyol, més Ceuta i Melilla.
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Tools

Adolescents’ commutes to school were measured
by a closed-ended question in which the student had
to respond by choosing the option they use most:
“You usually get to school: a) walking, b) by bicycle,
¢) by motorcycle, d) on the school bus, ¢) in public
transport, f) by car (I'm driven), g) by car (I drive
myself), /) other. Please specify.”

Family functioning was measured by the adoles-
cents’ responses to the Spanish adaptation of the FAC-
ES IV questionnaire (Rivero, Martinez-Pampliega, &
Olson, 2010). This questionnaire is comprised of 42
items grouped into 6 scales, 2 balanced scales (adapt-
ability, cohesion) and 4 unbalanced scales (disengage-
ment, enmeshment, rigidity and chaos) (Rivero, Mar-
tinez-Pampliega, & Olson, 2010). The participants
had to express their degree of agreement or disagree-
ment with each of the items via a five-point Likert
scale in which 1 meant total disagreement and 5 total
agreement.

Analysis of Results

The data were analysed in three phases. The first
phase was a descriptive analysis of the kind of com-
mute that the adolescents used the most often to get
to school. Using Cramer’s V-coefficient, significant
differences were detected in the kind of commutes
among males and females. The level of significance
considered in all cases is p < 0.05.

In the second phase, we determined each sub-
ject’s family functioning coefficient following Olson’s
(2010) guidelines.

Finally, in the third phase we performed a one-
factor analysis of variance (ANOVA) to evaluate
the relationship between family functioning as per-
ceived by the students and the way they commute
to school. We tested the homogeneity of all the
analyses of variance in order to check the assump-
tions of normality and homoscedasticity. To con-
clude, we performed contrasts via multiple post-
hoc comparisons: in the cases in which the Levene
statistic showed equality of variances, we used
Tukey’s HSD test; when it did not, we used the
Games-Howell test. The level of significance con-
sidered at all times was p < 0.05.

Instruments

El desplacament dels adolescents al centre d’estudis
es va mesurar a partir d’'una pregunta tancada a la qual
I’estudiant havia de respondre triant una dnica opcid, la
més habitual: “Normalment et desplaces al centre edu-
catiu: @) caminant, b) amb bicicleta, ¢) en moto, d) en
autobus escolar, i) en transport public, f) en cotxe (em
porten), g) en cotxe (condueixo), /) un altre Quin?”.

El funcionament familiar va ser mesurat a partir
de les respostes dels adolescents a 1’adaptaci6 espa-
nyola del qiiestionari FACES IV (Rivero, Martinez-
Pampliega, & Olson, 2010). Aquest qiiestionari esta
compost per 42 {tems agrupats en 6 escales, 2 centrals
(adaptabilitat, cohesid) i 4 extremes (desafeccid, in-
clinaci6, rigidesa i caos) (Rivero, Martinez-Pamplie-
ga, & Olson, 2010). Per a cadascun dels items els
participants havien d’assenyalar el seu grau d’acord o
desacord a través d’una escala Likert de cinc punts on
I’1 significava totalment en desacord i el 5 totalment
d’acord.

Analisi de resultats

L’analisi de les dades es va efectuar en tres fases. En
la primera d’elles es va dur a terme una analisi descrip-
tiva sobre el tipus de desplacament més emprat entre els
adolescents per acudir al centre d’estudis. A través del
coeficient V de Cramer es detecten les diferencies signi-
ficatives en el tipus de desplacament d’homes i dones. El
nivell de significacié considerat en tot cas és p < 0.05.

En la segona fase es va determinar el coeficient del
funcionament familiar de cada subjecte seguint les pau-
tes de Olson (2010).

Finalment, en la tercera fase, a través de 1’analisi de
la variancia (Anova) d’un factor es va valorar la relaci
entre el funcionament familiar percebut pels estudiants
i el tipus de desplacament emprat per acudir al centre
d’estudis. En tota I’analisi de la variancia es va provar
la seva homogeneitat amb la finalitat de comprovar els
suposits de normalitat i homoscedasticitat. Per conclou-
re, es van realitzar contrastos a través de comparacions
multiples post hoc; en els casos en que I’estadistic de Le-
vene va assumir variancies iguals es va emprar la prova
HSD Tukey, mentre que quan no va assumir variancies
iguals, la prova emprada va ser la de Games-Howell.
El nivell de significacié considerat a tot moment va ser
p <0.05.
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Results

A total of 45.7% of Spanish adolescents actively
commute to their schools: 20.5% are taken by car and
17.5% take public transport. Only 8.2% take school
transport and 5.4% of those over the age of 18 drive
themselves.

There are significant, albeit very weak, differences
between males and females in the kind of commute
(Cramer’s V = 0.137; p =0.000) (Table 1).

A slightly higher percentage of females walk
(44.2% of females versus 43.8% of males); how-
ever, the large gap between males and females in
the use of bicycles (0.6% of females and 2.9% of
males) shows that males actively commute more
often.

The major difference was found in those who get
to school by car. The index of females is 5 percentage
points higher than males (23.9% and 17.4%, respec-
tively).

Regarding family functioning, the results reveal
very positive data: 91.2% of the students in post-
compulsory secondary school perceive the internal
functioning of their family as healthy, 89.6% indicate
good cohesion among family members and 88.3% en-
joy healthy family flexibility.

The one-factor ANOVA detected signifi-
cant differences in family cohesion in relation
to the means of transport used to get to school

Resultats

El 45.7% dels adolescents espanyols es desplacen acti-
vament al seu centre d’estudis. A un 20.5% els porten en
cotxe, mentre que un 17.5% empren el transport puablic.
Tan sols un 8.2% utilitzen el transport escolar i un 5.4%
dels majors de 18 acudeixen conduint cotxe ells mateixos.

Existeixen diferencies significatives, encara que molt
febles, en el tipus de desplacament emprat per elles i per
ells (V de Cramer = 0.137; p =0.000) (taula I).

Un percentatge lleugerament superior de dones es des-
plaga caminant (44.2% de dones i 43.8% d’homes), no obs-
tant aixo, 1’amplia diferencia detectada en 1’as de bicicleta a
favor dels nois (0.6% de dones i 2.9% d’homes), assenyala
a aquests ultims com els que més es desplacen activament.

La gran difereéncia es troba entre aquells que els
apropen en cotxe al centre d’estudis. L’index de noies
supera en 5 unitats percentuals al de nois (23.9% i
17.4% respectivament).

Pel que fa al funcionament familiar, els resultats re-
velen dades molt positives. El 91.2% dels estudiants de
secundaria postobligatoria enquestats perceben que el
funcionament intern de la seva familia és sa. El 89.6%
indiquen una bona cohesié entre els membres de la seva
familia i un 88.3% assenyalen que gaudeixen d’una fle-
xibilitat familiar saludable.

L’Anova d’un factor detecta que existeixen diferén-
cies significatives en la cohesi6 familiar en relaci6 amb
el mitja de transport utilitzat per anar al centre d’estudis

Commutes | Desplacament
Active | Actiu Motorised | A motor
Gender Walking Bicycle  Motorcycle School bus Public transport  Being driven car Driving their car Several means
Génere Caminant Bicicleta Moto Autobus escolar Transport piblic ~ Em porten en cotxe Condueix cotxe Diversos mitjans
Female  Frequency 599 g 5 73 150 210 21 27
Femeni Frequencia
% 44.2%  0.6% 0.6% 8.3% 17.0% 23.9% 2.4% 3.0%
Male Frequency
p B\ 380 25 16 70 159 152 30 35
Masculi Frequencia
% 43.8% 2.9% 1.8% 8.1% 18.3% 17.5% 3.5% 4.0%
Total Frequency
v 769 30 21 143 309 362 51 62
Frequéncia
% 44.0% 1.7% 1.2% 8.2% 17.7% 20.7% 2.9% 3.6%
Cramer’s V| V de Cramer =.137. p =.000.

PN

Table 1. Contingency table: Gender and kind of commute used to
get to school. (Source: Authors)

-~

Taula 1. Taula de contingéncia: génere i tipus de desplacament per
anar al centre d’estudis (Font: elaboracio propia)
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Sum of gl Square F .
squares mean
Intergroup 25.829 8 3.229 2.708 .006
Intragroup 1939.735 1627 1.192

Total 1965.564 1635
Test of homogeneity of variance, Levene’s statistic = 1.099.
p = .361.

Suma de ) Mitjana

quadrats g quadratica p
Intergrups 25.829 8 3.229 2.708 .006
Intragrups 1939.735 1627 1.192

Total 1965.564 1635

Prova d’homogeneitat de variants, estadistic de Levene = 1.099.
p=.361.

PN

Table 2. One-factor ANOVA summary: Ratio of family cohesion
according to kind of commute. (Source: Authors)

(p =0.006) (Table 2). These differences solely
revolve around two pairs: walking versus public
transport and public transport versus being driven
by car.

Those students who walk to school perceive
healthier family cohesion than those who commute
taking public transport. Likewise, the students who
are driven by car also perceive healthier family
cohesion than those who take public transport (7a-
ble 3).

Along the same lines, there are also significant
differences in family flexibility in relation to the
means of transport used to get to school (p =0.012)
(Table 4).

In this case, the statistically significant differ-
ences are found exclusively between public trans-
port and driving one’s own car. The students who
drive themselves to school in their own car report
being more satisfied with the flexibility of their
family than those who take public transport (7a-
ble 5).

Finally, when studying family functioning as a
whole as the combination between perceived cohe-
sion and flexibility, significant differences were
found in the ratio of family functioning in rela-
tion to the means of transport used to get to school
(» =0.000) (Table 6). This time we detected up to
eleven pairs with statistically significant differences,
six of them between active commutes and motorised
commutes (Table 7).

The students who walk to school perceive less
healthy family functioning than those who take
a school bus, public transport or car, the latter
either being driven or driving themselves (Ta-
ble 7).

The other active means of transport, the bicycle,
is also associated with a less healthy perception of
family functioning compared to the students who take
school or public transport.

-

Taula 2. Resum del factor ratio de cohesié familiar i tipus de
desplacament. (Font: elaboracio propia)

(p =0.006) (taula 2). Aquestes diferéncies se centren Uni-
cament entre dos parells: anar caminant enfront d’anar en
transport public i anar en transport public enfront que el
portin en cotxe.

Aquells estudiants que van caminant al centre d’estu-
dis perceben una cohesi6 familiar més sana que els qui
es desplacen en transport public. De la mateixa manera,
els estudiants als quals els porten en cotxe també per-
ceben una cohesié familiar més sana que els qui van en
transport public (faula 3).

En la mateixa linia, també existeixen diferéncies sig-
nificatives en la flexibilitat familiar en relaci6 amb el
mitja de transport utilitzat per anar al centre d’estudis
(p =0.012) (taula 4).

En aquest cas, les diferencies estadisticament signi-
ficatives es localitzen exclusivament entre agafar trans-
port public o conduir el seu propi cotxe. Aquells estu-
diants que van al centre d’estudis conduint el seu propi
cotxe es mostren més satisfets amb la flexibilitat de la
seva familia que els qui es desplacen en transport public
(taula 5).

Finalment, quan s’estudia el funcionament familiar
en el seu conjunt, com la combinaci6 de la cohesié i la
flexibilitat percebuda, es constaten diferéncies significa-
tives en el ratio de funcionament familiar en relaci6 amb
el mitja de transport utilitzat per anar al centre d’estudis
(p =0.000) (taula 6). En aquesta ocasid, es detecten fins
a onze parells amb difereéncies estadisticament significa-
tives, sis d’elles entre un desplacament actiu i un a mo-
tor (tfaula 7).

Els estudiants que van al centre d’estudis caminant
perceben un funcionament familiar menys sa que els que
van amb autobus escolar, en transport public o amb cot-
Xe, ja sigui perque els porten o perqueé condueixen ells
mateixos (taula 7).

L’altre mitja de transport actiu, amb bicicleta, també
s’associa amb una percepcié menys saludable del fun-
cionament familiar enfront dels qui empren el transport
escolar o el transport public.
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1

Walking

By bicycle
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By motorcycle

By school bus

By public
transport

By car
(I am driven)

J

By bicycle

By motorcycle

By school
bus

By public
transport

By car

(I am driven)
By car

(I drive)

By motorcycle

By school
bus

By public
transport

By car

(I am driven)
By car

(I drive)

By school
bus

By public
transport

By car

(I am driven)
By car

(I drive)

By public
transport

By car

(I am driven)
By car

(I drive)

By car

(I am driven)
By car

(I drive)

By car
(I drive)

Difference
of means
()
.16600
.13947
.15471
.27495*
-.03632

-.24391
-.02653

-.01129

.10895

—-.20232

—-.40992

.01525

.13548

=477

-.38338

.12024

-.19104

—-.39863

-.31128*

-.51887

—-.20759

I and J: commutes to school. p < .005.

Standard
error

.21028
.26790

.10048

07771

07111

16272
.33572

.22591

.21675

.21446

.25965

.28033

.27300

27119

.30817

.11338

.10896

.18246

.08840

.17099

.16809

997
1.000

.837

.012

1.000

.856
1.000

1.000

1.000

.990

817

1.000

1.000

.990

947

.980

S48

416

.013

.062

.949

1

Caminant

En bicicleta

En moto

En autobus
escolar

En transport

public

En cotxe
(em porten)

J

En bicicleta
En moto

En autobus
escolar

En transport
public

En cotxe
(em porten)
En cotxe
(condueixo)

En moto

En autobus
escolar

En transport
public

En cotxe
(em porten)
En cotxe
(condueixo)

En autobus
escolar

En transport
public

En cotxe
(em porten)
En cotxe
(condueixo)

En transport
public

En cotxe
(em porten)
En cotxe
(condueixo)

En cotxe
(em porten)
En cotxe
(condueixo)

En cotxe
(condueixo)

Diferéncia
de mitjanes
()
.16600
.13947
.15471
.27495*
-.03632

—-.24391
-.02653

-.01129

.10895

-.20232

—-.40992

.01525

.13548

LTSS

—-.38338

.12024

—-.19104

-.39863

-.31128*

-.51887

—-.20759

1'i J: desplacament al centre escolar. p <.005.

Error
tipic

.21028
.26790

.10048

07771

.07111

16272
.33572

228N

.21675

.21446

.25965

.28033

.27300

27119

.30817

.11338

.10896

.18246

.08840

.17099

.16809

997
1.000

.837

.012

1.000

.856
1.000

1.000

1.000

.990

817

1.000

1.000

.990

947

.980

(LS

416

.013

.062

.949

F'S

-

Table 3. Multiple comparisons with Tukey’s HSD: Analysis of the
ratio of family cohesion according to kind of commute. (Source:

Taula 3. Comparacions mdltiples mitjancant HSD Tukey: analisi del
ratio de cohesié familiar en funcié del tipus de desplacament. (Font:

Authors) elaboraci6 propia)
Sum of Square Suma de Mitjana
squares g mean F P quadrants gl quadratica k
Intergroup 11.237 8 1.405 2.447 .012 Intergrups 11.237 8 1.405 2.447 .012
Intragroup 926.444 1614 574 Intragrups 926.444 1614 574
Total 937.680 1622 Total 937.680 1622
Test of homogeneity of variance, Levene’s statistic = .652. Prova d’homogeneitat de variants, estadistic de Levene = .652.
p = .734. p = .734.

PN

Table 4. One-factor ANOVA summary: Ratio of family flexibility and
kind of commute. (Source: Authors)

-~

Taula 4. Resum del factor ratio de flexibilitat familiar i tipus de
desplacament. (Font: elaboracié propia)
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1

Walking

By bicycle

By motorcycle

By school bus

By public
transport

By car
(I am driven)

J

By bicycle

By motorcycle

By school
bus

By public
transport

By car

(I am driven)
By car

(I drive)

By motorcycle

By school
bus

By public
transport

By car

(I am driven)
By car

(I drive)

By school
bus

By public
transport

By car

(I am driven)
By car

(I drive)

By public
transport

By car

(I am driven)
By car

(I drive)

By car

(I am driven)
By car

(I drive)

By car

(I drive)

Difference
of means
(H)
.20967
.00863
.09411
.14650
-.00525

—-.27649
—-.20104

—-.11556

-.06317

—.21492

—-.48616

.08547

.13787

-.01388

-.28513

.05239

-.09936

—-.37060

= ilELTS

—.42299*

-.27124

Standard
error

.14851
.17609

.07018

.05428

.04955

.11185
.22687

.15934

.15300

.15139

.18159

.18531

.17989

.17852

.20476
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I and J: commutes to school. p < .005.

1'i J: desplacament al centre escolar. p <.005.

-~

Table 5. Multiple comparisons with Tukey’s HSD: Analysis of the
ratio of family flexibility according to kind of commute. (Source:
Authors)

S

Taula 5. Comparacions mdltiples mitjancant HSD Tukey: analisi
del ratio de flexibilitat familiar en funcié del tipus de desplacament.
(Font: elaboraci6 propia)

Sum of Square

squares g’ mean 2 P
Intergroup 116803.274 8 8 67.316 .000
Intragroup  373493.037 1614 1722
Total 490296.311 1622 1730

Test of homogeneity of variance, Levene’s statistic = 26.551.
p = .000.

Suma de gl Mitjana p
quadrats quadratica
Intergrups  116803.274 8 8 67.316 .000
Intragrups  373493.037 1614 1722
Total 490296.311 1622 1730
Prueba de homogeneidad de varianzas, estadistico de Levene = 26.551.
p=.000.

-

Table 6. One-factor ANOVA summary: Ratio of family functioning
and kind of commute. (Source: Authors)

-

Taula 6. Resum del factor ratio de funcionament familiar i tipus de
desplacament. (Font: elaboracio propia)
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Difference of  Standard

! J means (I-J) error p
Walking By bicycle -3.3985 2.1871 .821
By motorcycle -1.1747  2.7597 1.000
By school
bus -14.7842* 2.1956 .000
By public
transport -21.7652* 1.4021 .000
By car
(l'am driven)  —4.2088* .5811  .000
By car
(I drive) -8.4240* 2.0506 .004
By bicycle By motorcycle  2.2238 3.5027 .999
By school
bus -11.3857* 3.0779 .010
By public
transport -18.3667* 2.5728 .000
By car
(I am driven) -.8102 2.2340 1.000
By car
(I drive) -5.0255 2.9763 .751
By motorcycle By school
bus -13.6095* 3.5080 .009
By public
transport -20.5905* 3.0743 .000
By car
(I am driven) -3.0341 2.7970 .970
By car
(I drive) -7.2493 3.4191 474
By school By public
bus transport -6.9810 2.5800 .151
By car
(I am driven) 10.5754* 2.2423 .000
By car
(I drive) 6.3602 2.9825 .455
By public By car
transport (I am driven) 17.5564* 1.4742 .000
By car
(I drive) 13.3412* 2.4578 .000
By car By car
(I am driven) (I drive) -4.2152  2.1006 .545

I and J: commutes to school. p < .005.

Diferéncia de .
I J mitjanes (k) Error tipic P
Caminant En bicicleta -3.3985 2.1871 .821
En moto -1.1747  2.7597 1.000
En autobus
escolar -14.7842* 2.1956 .000
En transport
public -21.7652* 1.4021 .000
En cotxe
(em porten) -4.2088* .5811 .000
En cotxe
(condueixo) -8.4240* 2.0506 .004
En bicicleta En moto 2.2238 3.5027 .999
En autobus
escolar -11.3857* 3.0779 .010
En transport
public -18.3667* 2.5728 .000
En cotxe
(em porten) -.8102 2.2340 1.000
En cotxe
(condueixo) -5.0255 2.9763 .751
En moto En autobuls
escolar -13.6095* 3.5080 .009
En transport
public -20.5905* 3.0743 .000
En cotxe
(em porten) -3.0341 2.7970 .970
En cotxe
(condueixo) -7.2493 3.4191 .474
En autobus En transport
escolar public -6.9810 2.5800 .151
En cotxe
(em porten) 10.5754* 2.2423 .000
En cotxe
(condueixo) 6.3602 2.9825 .455
En transport  En cotxe
public (em porten) 17.5564* 1.4742 .000
En cotxe
(condueixo) 13.3412* 2.4578 .000
En cotxe En cotxe
(em porten)  (condueixo) -4.2152  2.1006 .545
1'i J: desplacament al centre escolar. p <.005.

-

Table 7. Multiple comparisons with Games-Howell: Analysis of
the ratio of family flexibility according to kind of commute. (Source:
Authors)

Those who commute to school by motorcycle also
reveal less healthy family functioning than those who
take school or public transport.

Furthermore, those who are driven by car show
less healthy family functioning than those who take
school or public transport.

Finally, students driving themselves to school is
associated with less healthy family functioning than
taking public transport.

-

Taula 7. Comparacions mdltiples mitjancant Games-Howell:
analisi del ratio de funcionament familiar en funcié del tipus de
desplacament. (Font: elaboracié propia)

Els que es desplacen en moto també revelen un fun-
cionament familiar menys sa que els qui ho fan en trans-
port escolar o public.

Finalment, conduir el cotxe ells mateixos s’associa
amb un funcionament familiar menys sa que si fan ser-
vir el transport puablic.

Finalment, anar conduint cotxe ells mateixos s’asso-
cia amb un funcionament familiar menys sa que usar el
transport public.
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Discussion

This study shows that almost half of Spanish stu-
dents between the ages of 15 and 18 actively com-
mute to school. These rates are lower than the ones
found in a Spanish population with a wider age range,
from 13 to 18 (Chill6n, 2008), which may be due to
a decrease in active commutes in the shift from pri-
mary to secondary school, as noted by Chillon (2008)
and Martin and Carlson (2005). However, conflicting
information in other populations (De Mester et al.,
2014) reveals the need to confirm this phenomenon
scientifically.

The fact that somewhat more than half of Span-
ish students between the ages of 15 and 18 use
motorised transport reinforces the need to pro-
mote AT among schoolchildren in general, and at
these ages in particular, through intervention pro-
grammes, as noted in previous studies (Bungum et
al., 2009).

In the attempt to identify new avenues of fam-
ily intervention in order to promote active com-
mutes among students of post-compulsory secondary
school, it is surprising to discover that students who
walk to school state that they are less satisfied with
the functioning of their family than those who com-
mute using any motorised means of transport except
motorcycles. Perhaps the findings of Simons et al.
(2013) point to a possible explanation for this phe-
nomenon when they note that young people tend to
choose the quickest means of transport. However,
this choice is closely conditioned by financial factors
which mainly depend on parents at these ages. Future
studies should inquire into whether for those who
actively commute and show lower satisfaction with
their family functioning, their means of transport is
conditioned by the lack of economic or material sup-
port from their parents.

These latter figures reveal the need for interven-
tion programmes that attend to a variety of situations.
On the one hand, bearing in mind that neither health
benefits or ecological factors are important in adoles-
cents’ choice of the means of transport they use (Si-
mons et al., 2013), efforts should be made to raise
students’ awareness of the personal autonomy and so-
cial dimension of active commutes as they become a
space and time to choose their own route and interact
with their peers, two priorities for young people that
condition the choice of commuting options (Simons et
al., 2013).

Discussio

Aquest estudi reflecteix que gairebé la meitat dels
estudiants espanyols d’entre 15 i 18 anys es desplaca
activament al centre d’estudis. Aquests indexs s6n més
baixos que els constatats en una poblacié espanyola amb
una franja d’edat més amplia, dels 13 als 18 anys (Chi-
116n, 2008). El que potser pogués deure’s a una dismi-
nuci6é del desplacament actiu en passar de primaria a
secundaria, tal com apunten Chillén (2008) i Martin i
Carlson (2005). No obstant aixo, dades oposades en al-
tres poblacions (De Mester et al., 2014) adverteixen de
la necessitat de constatar aquest fet cientificament.

El fet que una mica més de la meitat dels estudiants
espanyols d’entre 15 i 18 anys emprin transport motorit-
zat refor¢a la necessitat de promocionar el TA entre els
escolars en general, i en aquestes edats especialment, a
través de programes d’intervencio, tal com apunten estu-
dis previs (Bungum et al., 2009).

En l’intent d’identificar noves vies d’intervencid
familiar amb la finalitat d’afavorir els desplacaments
actius dels estudiants d’educacié secundaria posto-
bligatoria, sorpren descobrir que els estudiants que
acudeixen al centre d’estudis caminant declaren estar
menys satisfets amb el funcionament de la seva familia
que els qui es desplacen en qualsevol mitja de trans-
port motoritzat excepte en moto. Potser les troballes
de Simons et al. (2013) apuntin a la possible explicacid
d’aquesta qiiestié quan constaten que els joves s’incli-
nen a triar el mitja de transport més rapid. No obstant
aix0, aquesta eleccio es troba estretament condicionada
per ’aspecte financer, que, en la majoria dels casos en
aquestes edats, depeén dels pares. Convindria indagar
en futures recerques si per als qui es desplacen activa-
ment i mostren menor satisfaccié amb el seu funciona-
ment familiar el seu mitja de transport esta condicionat
per la falta de suport economic o material per part dels
seus pares.

Aquestes ultimes dades revelen la necessitat de pro-
grames d’intervencié que atenguin a diverses actua-
cions. D’una banda, i tenint en compte que ni els bene-
ficis saludables ni els aspectes ecologics son importants
en D’eleccié del mitja de transport triat pels adolescents
(Simons et al., 2013), s’ha d’imprimir esforcos centrats
a conscienciar 1’estudiant sobre 1’autonomia personal i
la dimensi6 social que aporta el desplagcament actiu, ja
que es converteix en espai i temps d’oportunitat per triar
la ruta a seguir i per relacionar-se amb els altres, dues
prioritats dels joves que condicionen I’eleccié de la ma-
nera de desplagar-se (Simons et al., 2013).
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On the other hand, bearing in mind Oliva’s warn-
ing (2006, p. 221) about “the importance of parents’
advice in their upbringing and education of children”,
both students and their family members should be
made aware of the importance of empowering young
people by allowing them greater autonomy and en-
couraging them to take more decisions based on man-
aging their own resources. Along these lines, offer-
ing the possibility of independence and autonomy in
their commutes is a family action that shows the ut-
most balance between a healthy bond between parents
and children and the ability of both sides to adapt for
the sake of the student’s increasing autonomy and re-
sponsibility.

In order to facilitate these actions, social policies
should foster safe routes to school for pedestrians
and cyclists which would lower parents’ perception
of neighbourhood danger for their children (Fan &
Chen, 2012) and promote active commutes among
these young students (Cooper et al., 2005).

Conflict of Interests

None.

References | Referéncies

Bungum, T.J., Lounsbery, M., Moonie, S., & Gast, J. (2009). Preva-
lence and Correlates of Walking and Biking to School Among Ado-
lescents. Journal of Community Health, 34(2), 129-134. doi:10.1007/
$10900-008-9135-3

Chillén-Garzén, P. (2008). Importancia del desplazamiento activo al
colegio, en la salud de los escolares espafioles: estudio AVENA.
En Deporte y actividad fisica para todos (vol. 4, pag. 94-101).
Granada.

Chillén, P., & Herrador, M. (2014). Factores determinantes en el despla-
zamiento activo al colegio de los jovenes. A E. Generelo, J. Zaragoza
&J. A. Julian (Coords.), Promocion de la actividad fisica en la infancia
y la adolescencia (pag. 54-67). Huesca: Consejo Superior de Deporte.

Chillén, P., Ortega, F. B., Ruiz, J. R., Evenson, K. R., Labayen, I.,
Martinez-Vizcaino, V., & Sjostrom, M. (2012). Bicycling to school
is associated with improvements in physical fitness over a 6-year
follow-up period in Swedish children. Preventive medicine, 55(2),
108-112. doi:10.1016/j.ypmed.2012.05.019

Chillén, P., Ortega, F. B., Ruiz, J. R., Veidebaum, T., Oja, L., Mies-
tu, J., & Sjostrom, M. (2010). Active commuting to school in chil-
dren and adolescents: an opportunity to increase physical activity
and fitness. Scandinavian Journal of Public Health, 38(8), 873-879.
doi:10.1177/1403494810384427

Cooper, A. R., Andersen, L. B., Wedderkopp, N., Page, A. S., &
Froberg, K. (2005). Physical Activity Levels of Children Who Walk,
Cycle, or Are Driven to School. American Journal of Preventive Me-
dicine, 29(3), 179-184. doi:10.1016/j.amepre.2005.05.009

D’altra banda, i tenint en compte 1’advertiment
d’Oliva (2006, pag. 221) pel que fa a “la importancia
que adquireix durant I’adolesceéncia 1’assessorament a
pares en la seva tasca de crianca i educaci6 dels fills”,
s’ha de sensibilitzar, tant els estudiants com els seus
familiars, de la importancia de dotar d’apoderament
als joves a forca de permetre’ls una major autonomia i
afavorir-los una major presa de decisions a partir de la
gesti6 dels seus propis recursos. En aquesta linia, oferir
la possibilitat d’independéncia i autonomia de desplaca-
ment és una acci6 familiar de maxim equilibri entre una
vinculaci6 sana de pares i fills, i la capacitat d’adaptaci6
d’ambdues parts en benefici d’una cada vegada major
autonomia i responsabilitat de I’estudiant.

Amb la finalitat de facilitar aquestes accions, les po-
litiques socials han d’afavorir trajectes segurs als centres
d’estudis per a vianants i ciclistes, fet que reduiria la
percepcid dels pares de perill ambiental per als seus fills
(Fan & Chen, 2012) i facilitaria el desplacament actiu
d’aquests joves estudiants (Cooper et al., 2005).

Conflicte d’interessos
Cap.

Cooper, A. R., Page, A. S., Foster, L. J., & Qahwaji, D. (2003).
Commuting to school. Are children who walk to school more physi-
cally active? American Journal of Preventive Medicine, 25(4), 273-
276. doi:10.1016/S0749-3797(03)00205-8

Davison, K. K., Werder, J. L., & Lawson, C. T. (2008). Children’s
active commuting to school: Current knowledge and future direc-
tions. Preventing chronic disease, 5(3). Recuperat de http://www.
ncbi.nlm.nih.gov/pmc/articles/PMC2483568/

De Mester, F., Van Dyck, D., De Bourdeaudhuij, I., Deforche, B., & Cardon
G. (2014). Changes in physical activity during the transition from primary
to secondary school in Belgian children: what is the role of the school en-
vironment? BMC Public Health, 14, 261. doi:10.1186/1471-2458-14-261

Fan, Y., & Chen, Q. (2012). Family functioning as a mediator bet-
ween neighborhood conditions and children’s health: Evidence from
a national survey in the United States. Social Science & Medicine,
74(12), 1939-1947. doi:10.1016/j.socscimed.2012.01.039

Grize, L., Bringolf-Isler, B., Martin, E., & Braun-Fahrlidnder, C.
(2010). Trend in active transportation to school among Swiss school
children and its associated factors: three cross-sectional surveys
1994, 2000 and 2005. International Journal of Behavioral Nutri-
tional and Physical Activity, 28(7), 1-8. Recuperat de http://ijbnpa.
biomedcentral.com/articles/10.1186/1479-5868-7-28

Loucaides, C. A., & Jago, R. (2008). Differences in physical acti-
vity by gender, weight status and travel mode to school in Cypriot
children. Preventive Medicine, 47, 107-111. doi:10.1016/j.yp-
med.2008.01.025

46

Apunts. Educaci6 Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 36-47. ISSN-0214-8757


https://doi.org/10.1007/s10900-008-9135-3
https://doi.org/10.1007/s10900-008-9135-3
https://doi.org/10.1007/s10900-008-9135-3
https://doi.org/10.1007/s10900-008-9135-3
https://doi.org/10.1016/j.ypmed.2012.05.019
https://doi.org/10.1016/j.ypmed.2012.05.019
https://doi.org/10.1016/j.ypmed.2012.05.019
https://doi.org/10.1016/j.ypmed.2012.05.019
https://doi.org/10.1016/j.ypmed.2012.05.019
https://doi.org/10.1177/1403494810384427
https://doi.org/10.1177/1403494810384427
https://doi.org/10.1177/1403494810384427
https://doi.org/10.1177/1403494810384427
https://doi.org/10.1177/1403494810384427
https://doi.org/10.1016/j.amepre.2005.05.009
https://doi.org/10.1016/j.amepre.2005.05.009
https://doi.org/10.1016/j.amepre.2005.05.009
https://doi.org/10.1016/j.amepre.2005.05.009
https://doi.org/10.1016/S0749-3797(03)00205-8
https://doi.org/10.1016/S0749-3797(03)00205-8
https://doi.org/10.1016/S0749-3797(03)00205-8
https://doi.org/10.1016/S0749-3797(03)00205-8
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2483568/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2483568/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2483568/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2483568/
https://doi.org/10.1186/1471-2458-14-261
https://doi.org/10.1186/1471-2458-14-261
https://doi.org/10.1186/1471-2458-14-261
https://doi.org/10.1186/1471-2458-14-261
https://doi.org/10.1016/j.socscimed.2012.01.039
https://doi.org/10.1016/j.socscimed.2012.01.039
https://doi.org/10.1016/j.socscimed.2012.01.039
https://doi.org/10.1016/j.socscimed.2012.01.039
http://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-7-28
http://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-7-28
https://doi.org/10.1016/j.ypmed.2008.01.025
https://doi.org/10.1016/j.ypmed.2008.01.025
https://doi.org/10.1016/j.ypmed.2008.01.025
https://doi.org/10.1016/j.ypmed.2008.01.025

Desplagament actiu dels adolescents al centre d’estudis i funcionament familiar | Adolescents’ Active Commutes to School and Family Functioning

Lubans, D. R., Boreham, C. A., Kelly, P., & Foster, C. E. (2011).
The relationship btween active travel to scholl and health-related fit-
ness in children and adolescents: a systematic review. International
Journal of Behavioral Nutrition and Physical Activity, 8(5). Recupe-
rat de http://www.ijbnpa.org/content/pdf/1479-5868-8-5.pdf

McDonald, N. C. (2007). Active transportation to school: trends
among US schoolchildren, 1969-2001. American Journal of Preven-
tive Medicine, 32(6), 509-516. doi:10.1016/j.amepre.2007.02.022

Martin, S., & Carlson, S. (2005). Barriers to children walking to and
from school, United States, 2004. MMWR Morbidity and Mortality
Weekly Report, 54(38), 949-952.

Martinez-Gomez, D., Ruiz, J. R., Gémez-Martinez, S., Chillén, P.,
Rey-Lopez, J. P., Diaz, L. E., & Marcos, A. (2011). Active commu-
ting to school and cognitive performance in adolescents: the AVENA
study. Archives of Pediatrics & Adolescent Medicine, 165(4), 300-
305. doi:10.1001/archpediatrics.2010.244

Oliva A. (2006). Relaciones familiares y desarrollo adolescente.
Anuario de Psicologia, 37(3), 209-233. Recuperat de http://conf.
cieae2016.ie.ulisboa.pt

Olson D. (2010). FACES 1V manual. Minneapolis.

Olson, D. (2011). FACES IV and the circumplex model: valida-
tion study. Journal of marital and family therapy, 37(1), 64-80.
doi:10.1111/j.1752-0606.2009.00175.x

Rivero, N., Martinez-Pampliega, A., & Olson, D. (2010). Spanish Adap-
tation of the FACES IV Questionnaire. Psychometric Characteristics.
The Family Journal, 18, 288-296. doi:10.1177/1066480710372084

Rodriguez-Lépez, C., Villa-Gonzalez, E., Herrador, M., Ortega, F.
B., & Chillén-Garzon, P. (2016). Desplazamiento activo al colegio:
;qué distancia estan dispuestos a andar nuestros jovenes? Habilidad
Motriz, 46, 38-41.

Rodriguez-Lépez, C., Villa-Gonzalez, E., Pérez-Lopez, 1. J., Del-
gado-Fernandez, M., Ruiz-Ruiz, J., & Chillén-Garzén, P. (2013).

Los factores familiares influyen en el desplazamiento activo al cole-
gio de los nifios espafioles. Nutricion Hospitalaria, 28(3), 756-763.
doi:10.3305/nh.2013.28.3.6399

Roth, M. A., Millett, C. J., & Mindell, J. S. (2012). The contribution
of active travel (walking and cycling) in children to overall physical
activity levels: a national cross sectional study. Preventive medici-
ne, 54(2), 134-139. doi:10.1016/j.ypmed.2011.12.004

Ruiz, A., De la Torre, M. J., Redecillas, M. T., & Martinez, E. J.
(2015). Influencia del desplazamiento active sobre la felicidad, el
bienestar, la angustia psicoldgica y la imagen corporal en adolscentes.
Gaceta sanitaria: érgano oficial de la Sociedad Espariola de Salud
Publica y Administracion Sanitaria, 29(6), 454-457. doi:10.1016/j.
gaceta.2015.06.002

Simons, D., Clarys, P., De Bourdeaudhuij, I., De Geus, B., Vandela-
notte, C., & Deforche, B. (2013). Factors influencing mode of trans-
port in older adolescents: a qualitative study. BMC Public Health,
13(323). doi:10.1186/1471-2458-13-323

Smith, L., Sahlqvist, S., Ogilvie, D., Jones, A., Griffin, S., &
Van Sluijs, E. (2011). Is a change in mode of travel to school
associated with a change in overall physical activity levels in chil-
dren? Longitudinal results from the SPEEDY study. Journal of
Epidemiology and Community Health, 65(2), A9. doi:10.1136/
jech.2011.143586.20

Van der Ploeg, H. P., Merom, D., Corpuz, G., & Bauman, A. E.
(2008). Trends in Australian children traveling to school 1971-2003:
burning petrol or carbohydrates? Preventive Medicine, 46(1), 60-62.
doi: 10.1016/j.ypmed.2007.06.002

Van Dijk, M. L., De Groot, R. H., Van Acker, F., Savelberg, H. H.,
& Kirschner, P. A. (2014). Active commuting to school, cognitive
performance, and academis achievement: an observational study in
Dutch adolescents using accelerometers. BMC Public Health, 14(1),
799. doi:10.1186/1471-2458-14-79

ACTIVITAT FiSICA | SALUT | PHYSICAL ACTIVITY AND HEALTH I

Apunts. Educaci6 Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 36-47. ISSN-0214-8757

47


http://www.ijbnpa.org/content/pdf/1479-5868-8-5.pdf
http://www.ijbnpa.org/content/pdf/1479-5868-8-5.pdf
http://www.ijbnpa.org/content/pdf/1479-5868-8-5.pdf
http://www.ijbnpa.org/content/pdf/1479-5868-8-5.pdf
http://www.ijbnpa.org/content/pdf/1479-5868-8-5.pdf
https://doi.org/10.1016/j.amepre.2007.02.022
https://doi.org/10.1016/j.amepre.2007.02.022
https://doi.org/10.1016/j.amepre.2007.02.022
https://doi.org/10.1001/archpediatrics.2010.244
https://doi.org/10.1001/archpediatrics.2010.244
https://doi.org/10.1001/archpediatrics.2010.244
https://doi.org/10.1001/archpediatrics.2010.244
https://doi.org/10.1001/archpediatrics.2010.244
http://conf.cieae2016.ie.ulisboa.pt
http://conf.cieae2016.ie.ulisboa.pt
http://conf.cieae2016.ie.ulisboa.pt
https://doi.org/10.1111/j.1752-0606.2009.00175.x
https://doi.org/10.1111/j.1752-0606.2009.00175.x
https://doi.org/10.1111/j.1752-0606.2009.00175.x
https://doi.org/10.1177/1066480710372084
https://doi.org/10.1177/1066480710372084
https://doi.org/10.1177/1066480710372084
http://dx.doi.org/10.3305/nh.2013.28.3.6399

http://dx.doi.org/10.3305/nh.2013.28.3.6399

http://dx.doi.org/10.3305/nh.2013.28.3.6399

http://dx.doi.org/10.3305/nh.2013.28.3.6399

http://dx.doi.org/10.3305/nh.2013.28.3.6399

https://doi.org/10.1016/j.ypmed.2011.12.004
https://doi.org/10.1016/j.ypmed.2011.12.004
https://doi.org/10.1016/j.ypmed.2011.12.004
https://doi.org/10.1016/j.ypmed.2011.12.004
https://doi.org/10.1016/j.gaceta.2015.06.002
https://doi.org/10.1016/j.gaceta.2015.06.002
https://doi.org/10.1016/j.gaceta.2015.06.002
https://doi.org/10.1016/j.gaceta.2015.06.002
https://doi.org/10.1016/j.gaceta.2015.06.002
https://doi.org/10.1016/j.gaceta.2015.06.002
https://doi.org/10.1186/1471-2458-13-323
https://doi.org/10.1186/1471-2458-13-323
https://doi.org/10.1186/1471-2458-13-323
https://doi.org/10.1186/1471-2458-13-323
https://doi.org/10.1136/jech.2011.143586.20
https://doi.org/10.1136/jech.2011.143586.20
https://doi.org/10.1136/jech.2011.143586.20
https://doi.org/10.1136/jech.2011.143586.20
https://doi.org/10.1136/jech.2011.143586.20
https://doi.org/10.1136/jech.2011.143586.20
https://doi.org/10.1016/j.ypmed.2007.06.002
https://doi.org/10.1016/j.ypmed.2007.06.002
https://doi.org/10.1016/j.ypmed.2007.06.002
https://doi.org/10.1016/j.ypmed.2007.06.002
https://doi.org/10.1186/1471-2458-14-79
https://doi.org/10.1186/1471-2458-14-79
https://doi.org/10.1186/1471-2458-14-79
https://doi.org/10.1186/1471-2458-14-79
https://doi.org/10.1186/1471-2458-14-79

e

s

EDUCACIO FISICA | PHYSICAL EDUCATION

Apunts. Educaci6 Fisica i Esports
2017, num. 128, 2n trimestre (abril-juny), pag. 48-63
ISSN-0214-8757

DOI: http://dx.doi.org/10.5672/apunts.2014-0983.cat.(2017/2).128.03

Study of a Core Skill
Factor through the
Z Game

JORDI BALAGUER VIVES'*

Enric Borras High School (Badalona, Spain)

* Correspondence: Jordi Balaguer Vives
(jorgebalaguerd@gmail.com)

Estudi d’un factor de
competéencia basica a
traves del Joc Z

JORDI BALAGUER VIVES'*

LIES Enric Borras (Badalona, Espanya)

* Correspondéncia: Jordi Balaguer Vives
(jorgebalaguerd@gmail.com)

Abstract

The purpose of this study is twofold; to measure a core
skill factor (CSF) through teaching and learning a cooperation
and opposition game called the “Z game” (physical education)
and then to compare this factor with the academic results of
first year lower secondary education students and their out-of-
school sports (hours per week). The students (boys, n=11;
girls, n=12) in first year lower secondary education at Enric
Borras High School in Badalona took part in 15 sessions (12
practical ones in the playground and three theoretical ones in
the classroom) in 2015. We evaluated this process with a parti-
cipatory observation sheet featuring 21 indicators, three ques-
tionnaires and a written evaluation sheet. Our findings indicate
that there is a significant relationship between the CSF and aca-
demic results which is above the level of out-of-school sports
and the level of fitness. However, they should be interpreted
with caution as it is a case study and not a generalisation about
students in Badalona, Catalonia or Spain. The implications of
the process may be wide-ranging and profound, in particular in
thinking about how we teach and/or how we train. These core
skills (self-control, sportspersonship, commitment, cooperation
and understanding of the game) would be the keys to future
learning, performance and competitiveness. A dynamic, inte-
grated and nonlinear teaching and/or training system might be
more effective and efficient.

Keywords: skill, cooperation, commitment, behaviour, learning,
self-control

Resum

L’objectiu del present estudi és doble; mesurar un factor
competencial basic (FCB), a través del procés d’ensenyament i
aprenentatge d’un joc de cooperaci6 i oposicié denominat “joc
Z” (educaci6 fisica) i comparar aquest factor amb els resultats
academics de I’alumnat de primer d’ESO, aixi com la seva prac-
tica esportiva extraescolar (hores/setmana). Els alumnes (nens,
n=11; nenes, n=12), de la ciutat de Badalona, de 1’institut
IES Enric Borras, de 1r d’ESO, van participar en 15 sessions
(12 practiques, al pati; 3 teoriques, a 1’aula), durant I’any 2015.
Per avaluar aquest procés, s’ha utilitzat un full d’observacié
participatiu amb 21 indicadors, 3 qiiestionaris i un full d’ava-
luaci6 escrita. Els resultats obtinguts ens indiquen que existeix
una relaci6 significativa entre el FCB i els resultats academics,
per sobre del nivell de practica esportiva extraescolar i el nivell
de condici6 fisica. No obstant aix0, aquests han d’interpretar-se
amb cautela en tractar-se d’un estudi de cas i no d’una generalit-
zaci6 d’alumnes de Badalona, Catalunya o Espanya. Les impli-
cacions del procés poden ser amplies i profundes, entre altres,
reflexionar sobre com ensenyem i/o com entrenem. Aquestes
competencies basiques (autocontrol, esportivitat, compromis,
cooperacid i comprensi6 del joc) serien les claus per al futur
aprenentatge, rendiment i competitivitat. El sistema d’ensenya-
ment i/o entrenament dinamic, integrat i no lineal podria ser més
eficac i eficient.

Paraules clau: competéncia, cooperacid, compromis, con-
ductes, aprenentatge, autocontrol

Introduction

During participation and learning processes in co-
operation and opposition team games, many research
papers have indicated a large number of conflicts or
behaviours that are poorly adjusted to the rules, team-
mates and opponents (Sdez de Océriz, 2006); a high
intensity of negative emotions at the prospect of win-
ning or losing the game (Ames, 1995); a lack of fair
play and poor sportspersonship (Gutierrez-Sanmartin &

Introduccio

Durant els processos de participaci6 i aprenentatge
en els jocs col-lectius de cooperaci6 i oposicid, son nom-
broses les recerques que han assenyalat una gran quanti-
tat de conflictes o conductes desajustades a les normes,
als companys i als adversaris (Sdez de Océriz, 2006);
una alta intensitat d’emocions negatives davant la pers-
pectiva de guanyar o perdre el joc (Ames, 1995); un de-
ficit de joc net i baixa esportivitat (Gutiérrez-Sanmartin
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Pilsa-Domenech, 2006), and questionable commitment
in the execution of play and motor skills related to in-
ternal structural and functional logic (Parlebas, 2001).

The methodological approach is to regulate the
conflicts which take place in a competitive or rivalry
event (Ames, 1995; Arnold, 1991) so as to turn them
into actions that are understanding (Devis & Peird,
1992; Blazquez, 1999), committed (Nicholls, 1989),
cooperative (Parlebas, 2001; Omefiaca & Vicente,
2015), controlled (Goleman, 2013) and sporting be-
haviours (Lagardera & Lavega, 2011). The sum of
these factors will make up the CSF. Numerous studies
underline the need to manage the participants’ desire
to win in order to focus on competitive cooperation
(Duran Gonzalez, 2013; Lagardera & Lavega, 2011).
In this way competitive ethics and group organisation
to play as a team become a priority; dialogue, agree-
ing, developing a common strategy, sharing specific
objectives and organising roles that enable enhanced
cohesion and motor empathy (Newton, Duda, & Yin,
2000; Omenaca & Vicente, 2015).

We will do this by using the Z game to generate
constraints which influence the students and emphasise
integrated and dynamic synergies (Balagué, Torrents,
Seirul-lo, & Pol, 2014), a technical and physical mini-
misation of the game to adapt it to the students along
with play-tactical and sport-tactical maximisation, thus
turning the game into a comprehensive, observational
and reflective act (Devis & Peird, 1992).

To shore up this process we will move towards a
strategic approach based on achieving goals, pursu-
ing a degree of mastery and making an effort instead
of pursuing results, comparing their performance and
recreating a status (Ames, 1995; Duran Gonzilez,
2013). Hence the feeling of success or failure will
be relative and the student will be able to interpret it
as a function of other factors with a higher locus of
internal control (Weinberg & Gould, 1996). Emerg-
ing theories support and confirm the contention that
the student’s own awareness of their ability will de-
pend on the perceived motivational climate (Gonzalez,
Garces, & Garcia, 2011) and the achievement goals
generated (Balaguer, Castillo, Duda & Garcia-Merita,
2011). Overall, research has shown that athletes have
more adaptive motivational patterns (climate-mastery)
when coaches create a climate of engagement in the
task compared with an ego-centred motivational cli-
mate (Moreno-Murcia, Cervell6, Huéscar, & Llamas,
2011). Athletes who perceive a climate of engagement

& Pilsa-Domenech, 2006), i un qiiestionable compromis
en I’execucid d’accions ludomotrius relacionades amb la
logica interna; estructural i funcional (Parlebas, 2001).

La caracteritzacié metodologica consistira a regu-
lar els conflictes que succeeixen en un fet competitiu
o de rivalitat (Ames, 1995; Arnold, 1991), per trans-
formar-los cap a accions comprensives (Davis & Pei-
r6, 1992; Blazquez, 1999), compromeses (Nicholls,
1989), cooperatives (Parlebas, 2001; Omefiaca & Vi-
cente, 2015), controlades (Goleman, 2013) i conductes
d’esportivitat (Lagardera & Lavega, 2011). La suma
d’aquests elements configurara el FCB. Abundants
estudis incideixen en la necessaria gestié del desig de
guanyar dels participants, per enfocar-se cap a la coo-
peraci6 competitiva (Durdn Gonzélez, 2013; Lagardera
& Lavega, 2011). D’aquesta manera, tant 1’¢tica com-
petitiva com 1’organitzacid grupal per jugar en equip,
es transfiguren en prioritari; dialogar, pactar, elaborar
una estratégia comuna, compartir objectius concrets i
organitzar rols que permetin una accentuada cohesi6 i
empatia motriu (Newton, Duda, & Yin, 2000; Omefaca
& Vicente, 2015).

Per a aix0, sera necessari generar, a través del joc Z
uns constrenyiments que permetin influir en els alumnes
i accentuar sinergies integrades i dinamiques (Balagué,
Torrents, Seirul-lo, & Pol, 2014), una minimitzaci téc-
nica i fisica del joc que permeti adaptar-se als estudiants,
aixi com una maximitzaci6 tacticolidica i tacticoesporti-
va, convertint el joc en un acte comprensiu, d’observa-
cio i reflexié (Davis & Peir6, 1992).

Per apuntalar aquest procés, anirem cap a una orien-
taci6 estrateégica basada a conquistar metes, buscar cert
mestratge i aplicar-se amb esfor¢, en lloc de perseguir
resultats, comparar el seu rendiment i recrear-se en
un estatus (Ames, 1995; Duran Gonzalez, 2013). Per
tant, la sensacié d’eéxit o fracas sera relativa i I’estu-
diant la podra interpretar en funcié d’altres elements,
amb major /ocus de control intern (Weinberg & Gould,
1996). Teories incipients avalen i confirmen que la
propia consciéncia d’habilitat de 1’alumne dependra
del clima motivacional percebut (Gonzélez, Garces, &
Garcia, 2011) i de les metes d’assoliment provocades
(Balaguer, Castillo, Duda & Garcia-Merita, 2011). En
conjunt, les recerques han demostrat que els esportistes
presenten patrons motivacionals més adaptatius (clima
- mestratge) quan els entrenadors creen un clima d’im-
plicacié en la tasca respecte a un clima motivacional
centrat en I’ego (Moreno-Murcia, Cervelld, Huéscar, &
Llamas, 2011). Els esportistes que perceben un clima
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in the task report higher positive attachment, greater
satisfaction, greater subjective vitality and greater
self-esteem (Ryan, Fleming, & Maina, 2003). PE
classes should be a promotional oasis of attitudes and
behaviours tailored to sportspersonship, i.e. values of
friendship, tolerance and respect (Vallerand & Losier,
1994; Gutiérrez & Vivo, 2005).

In order for the game to have added value beyond
itself, it should be not only an ordered movement but
also raw material to manage personal impulses, learn-
ing to defer immediate gratification (wanting to win or
being better) where reason will control emotion (Gole-
man, 2013). Sport increasingly needs a cognitive-
semantic dimension, such as knowledge in a strong
sense, debate about particular moral dilemmas (Gutié-
rrez & Vivd, 2005), watching videos tailored to a spe-
cific objective, etc. In other words, systems that help
to gain full awareness and then transfer it to the field
of play so that a more comprehensive, responsible and
respectful gaze can be achieved.

Methodology

The first step was the creation of the “Z” game
(cooperation-opposition game). We used an integrat-
ed, nonlinear methodology based on the constraints
and synergies that seek to influence or pressure a
group or a student to behave appropriately and effec-
tively (Balagué et al., 2014). We therefore took into
account physical or cognitive skills, effort and motiva-
tion, climate, group, distances, culture, outcome and
other factors. At the group level we leveraged inte-
grated coordination synergies that emerge spontane-
ously from the interaction between them, as success in
the game is dependent on the context, and weaving in-
dividual objectives that are closely linked and tailored
by the groups (Davids, Hristovski, Aratdjo, Balagué,
Passos, & Button, 2013). Below are some aspects that
define this game:

e Very strong technical minimisation. The goal is to
protect or enter a zone (a futsal goalkeeper’s area).
It is played without a ball as the body is the ball.

® The game has only four basic rules. Enter the
area, protect it, touch the opponent and avoid be-
ing touched. The key is its resemblance to team
sports like football, futsal, basketball, rugby and
handball. It makes it possible to work on tactical
and strategic concepts to progress in complexity

d’implicacié en la tasca, gaudeixen de més afectes po-
sitius, més satisfaccid, més vitalitat subjectiva i de més
autoestima (Ryan, Fleming, & Maina, 2003). Les clas-
ses d’EF haurien de ser un oasi promocional d’actituds
i conductes ajustades a 1’esportivitat, és a dir, a valors
d’amistat, tolerancia i respecte (Vallerand & Losier,
1994; Gutiérrez & Vivo, 2005).

Perque el joc tingui valor afegit, més enlla de si ma-
teix, haura de ser no solament un moviment ordenat,
sind també materia primera per gestionar impulsos pro-
pis, aprenent a retardar la gratificacié immediata (voler
guanyar o ser millor), la rad regulara I’emocié (Gole-
man, 2013). L’esport necessita, cada vegada més, una
dimensi6é cognitiva-semantica, com el coneixement en
un sentit fort, el debat de certs dilemes morals (Gutié-
rrez & Vivo, 2005), ’observaci6 de videos ajustats a un
objectiu concret, etc. Sistemes que ajudin a obtenir una
consciencia plena i transferir-la al camp de joc, perque
es pugui aconseguir una mirada més comprensiva, res-
ponsable i respectuosa.

Metodologia

El primer pas ha estat la creacié del denominat joc
“Z” (joc de cooperacid-oposicid). Farem servir una me-
todologia integral, no lineal, basada en els constrenyi-
ments i sinergies que tracten d’influir o pressionar un
grup o un alumne/a perque es donin conductes ajustades
i eficaces (Balagué et al., 2014). Per tant, tindrem en
compte tant les habilitats fisiques o cognitives, 1’esforg
i la motivacio, el clima, el grup, les distancies, la cultu-
ra, el resultat i altres factors. A escala grupal, es pretén
aprofitar sinergies coordinatives integrades que emergei-
xen espontaniament de la interacci6 entre ells, sent 1’exit
en el joc depenent del context, teixint uns objectius in-
dividuals intimament lligats i adaptats pels col-lectius
(Davids, Hristovski, Aradjo, Balagué, Passos, & But-
ton, 2013). Aquests son alguns aspectes que defineixen
aquest joc:

® Minimitzaci6 técnica molt forta. L’objectiu és pro-
tegir o entrar en una zona (area d’un porter de fut-
bol sala). Es juga sense pilota, el cos és la pilota.

¢ El joc solament té 4 regles basiques. Entrar a la
zona, protegir-la, tocar ’adversari i evitar ser to-
cat. La clau és la seva semblanca a esports d’equip
com el futbol, futbol sala, basquet, rugbi o hand-
bol. Permet treballar conceptes tactics i estrategics,
per avancar en complexitat cap a jocs preesportius
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towards pre-sports games and the abovementioned
sports (it is a cooperation and opposition game).
The players invade terrain to score points.

e Similar to games played before. It is a progres-
sion of particular traditional and cultural games
like ‘catch’, ‘capture the flag’, ‘bulldog’ and ‘steal
the handkerchief’. This makes it close to the zone
of proximal development to promote learning that
would not otherwise occur (Hernandez, 1994). It
fosters the transition from primary to secondary, an
intermediate stage between games and sports games.

e ]t is played in teams. Two teams compete to enter
the zone. Synchronising, organising and distribut-
ing roles (specific objectives) will have a significant
bearing on the result. It is a pre-sport game of foot-
ball, basketball, handball, rugby, hockey and others.

The second step is the methodological and organi-
sational approach of the class.

Actions are rated from 1 (need to learn) to 4 (de-
cides and executes very well).

Objectives and Sample

We established a qualitative, multidimensional,
participatory observation research and action process
with a twofold purpose: to measure and improve skills
during their participation in pre-sports cooperation-
opposition games and team sports. The sample was
students attending Enric Borras High School. The stu-
dents were in lower secondary education, group A,
2014-1015 (n = 23 students) from a number of coun-
tries: Pakistan, Morocco, India, Equatorial Guinea,
Ecuador and Spain (n =12 girls and n =11 boys).
The study lasted 12 practical sessions and three class-
room sessions.

Tools

Observational indicators (Table 2). They were
evaluated on a scale of 1 to 4, with 1 being the low-
est score and 4 being the highest. Records were made
during and at the end of the classes. On some days we
recorded participation on video so we could thorough-
ly analyse particular indicators (Panasonic NV-GS75
camera, USB 21.0, high resolution). The observation
sheet was validated by expert teachers to verify that
the error was less than 10%.

i els esports citats (és un joc de cooperacié i opo-
sicid). S’envaeix un terreny per aconseguir punts.

e Similar a jocs viscuts. Es una progressio de certs
jocs tradicionals i culturals com; “enxampa-en-
xampa”, “la bandera”, “passar el riu” i “el moca-
dor”. Situant-nos prop de la zona de desenvolupa-
ment proper per afavorir aprenentatges que d’una
altra manera no es produirien (Hernandez, 1994).
Afavoreix la transici6 de primaria a secundaria, un
intermedi entre el joc i el joc esportiu.

® Es juga en equip. Dos equips es disputen entrar
a la zona. Sincronitzar-se, organitzar-se i repar-
tir rols (objectius concrets), decidira el resultat de
forma significativa. Es un joc preesportiu del fut-
bol, basquet, handbol, rugbi, hoquei i altres.

El segon pas sera 1’enfocament metodologic i orga-
nitzatiu de la classe.

Les accions es valoren des de 1’1 (necessita apren-
dre), fins al 4 (decideix i executa molt bé).

Objectius i mostra

S’ha establert un procés de recerca-accio, quali-
tatiu, multidimensional, d’observacid participativa,
buscant un doble proposit: mesurar i tractar de mi-
llorar les prestacions competencials durant la seva
participaci6 en els jocs de cooperacié-oposici6 prees-
portius i esportius col-lectius. S6n alumnes de 1I’IES
Enric Borras. S6n alumnes de I’ES Enric Borras que
pertanyen a 1r d’ESO, 2014-2015 (n = 23 alumnes),
de diferents procedencies. Pakistan, el Marroc, fndia,
Guinea Equatorial, Equador i Espanya (n = 12 noies i
n =11 nois). L’estudi ha durat 12 sessions practiques
i 3 sessions d’aula.

Instruments

Indicadors observacionals (taula 2). S’avaluen se-
gons escala d’1 a 4, sent 1 la puntuacié més baixa i 4 la
més alta. Els registres es realitzen durant les classes i al
final d’aquestes. Alguns dies s’ha gravat la participacio
en video per poder analitzar alguns indicadors amb de-
teniment (Camera Panasonic nv-GS75, USB 21.0, alta
resolucid). El full d’observacio ha estat validat per pro-
fessors experts per comprovar que 1’error sigui menor
al 10%.
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Physical synergies

Speed
O 0 Agility to feint FoEiicess Resistance to
20 metre ration and change
and dodge. chase
shuttle of pace.
runs.
The Z game
Defensive It is a space game, an evolution of the flag game, in Synergies
position which players try to enter the opposing area (futsal) to corner,
in the first which is defended by the other team without being observe and
line. touched. It is played on a rectangle measuring retreat.
40 x 20.
Counte-
rattack co-
Chase, mes after We have to touch
Learn to
changes of defence, 3 before counte-
) . ) move to and
direc- to stop the rattacking. It will
) ) . fro to reduce
tion and opposing take patience and space
rhythm. team. solidarity. pace.
Initial game
Technical idea. Tactical
synergies synergies
True pro-
gression
will be in
perception-
. motor action,
The objecti- The key in attack in decision-
ve is to get ) ) )
- ) is to distract ) making and
Dribbling, one into Tactical syner- ’
o and attract to . competing by
feinting. the area, gies ;
) generate 2-on-1 cooperating.
but in fact
we all 80 in spaces. Compete
g without
competing,
where the
opponent is
a friend.
Attack.
Accept
mistakes or Attractors,
failure. The Strateglc integra- Defence.
opponent tion and synchro- L
L Motor communication, gestu-
helps to nisation. . .
. ring, sportspersonship, coopera-
measu- Design moves ) .
tion and cohesion.
re our and get ready for
expertise the match.
and com-
mitment.

-~

Table 1. Concepts in perception-action, methodological facilitation, synergies and decision-making during the game. Guidelines for
measuring comprehensive play
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Sinergies fisiques

EDUCACIO FiSICA | PHYSICAL EDUCATION I

Ml Agilitat, per Forca en ST
curses de , L Resistencia a
10 a 20 ﬁntgr, ! acqelera_mo I perseguir
esquivar. canvi de ritme.
metres.
El joc Z
Posici6 de- Es un joc d’espais, que respon a una evolucié del joc Sinergies
fensiva de de la bandera, on els jugadors tracten d’entrar sense per acorra-
la primera ser tocats a I'area contraria (futbol sala), defensada lar, vigilar i
linia. per I'altre equip. Es juga en un rectangle de replegar-se.
40 x 20.
El
contraatac
vindra
Persecucio e e @2 FEEy
. ’ de la a 3, abans de Aprendre a
canvis de 5
direcci6 i defensa, contraatagfar. Fara bascular, per
fitme. per frenar falta paciéncia i reduir I'espai.
I'equip solidaritat.
contrari.
Sinergies Idea de joc Sinergies
técniques inicial. tactiques
La
veritable
progressio
es troba
L'objectiu en 'accio
és que La clau en 'atac motriu, en
Driblar, un pugui és distraure, Sinergies la pr.e‘sa de
entrar a atraure per gene- < . decisions:
fintar. a N . tactiques .
|'area pero rar espais de 2 competir
en realitat contra 1. cooperant.
entrem tots Compe-
tir sense
competir, on
el rival és un
amic/ga.
Atac.
Acceptar
I'error o Atraccio,
fracas. El integracio i Defensa.
rival ajuda sincronitzacio Comunicacié motriu, gesticu-
a mesurar estratégica. lacié, esportivitat, cooperacio i
la nostra Projectar jugada y cohesio.
pericia i preparar el partit.
compro-
mis.

-

Taula 1. Conceptes de percepcio-accio, facilitacio metodologica, sinergies i presa de decisions durant el joc. Orientacions per mesurar el joc

comprensiu
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Dimension Variable Indicates Definition
1. Habit-based | Self-control Sit down Behaviour of sitting on benches near the futsal court
ST behavpurs Observe Behaviour of looking at the teacher and nodding in res-
(20 points) )
ponse to explanations
Raise hand Talk one at a time. With the ‘wait your turn’ signal
Warm up Do continuous running and 10 stretching exercises for
two minutes
Take out pen Take out paper and pen to take notes, draw or organise
Respect/consi- | Adjusted Annoy Behaviour of disturbing, disrupting, distracting a
deration behaviours classmate
(ALl Arguing with the | Behaviour of raising voice, manipulating or speaking
teacher heatedly
Swear words Saying swear words either as a habit or at someone
else
Insults Using bad language, being derogatory, manipulative,
intimidating
Conflict with Entering into disputes, quarrels, stand-up rows or phy-
sical attacks
Fair play- Sporting and prosocial | Vallerand Questionnaire. Orientation towards sportspersonship, towards
oriented behaviour (8 points) rules, teammates and opponents (8 points)
2. Com- Participation Attentive part. Acting with intensity, speed and attention during acti-
mitment and (16 points) vities and the game
ETQ](();I;?)R&Z) Discreet part. Acting with distraction, low intensity and slowness
Overcoming Despite their fear they participate
active part.
Apathy Do not participate, shyness, fear, fatigue or lack of
motivation
Perception and Methodological Questionnaire on motivational orientation and me-
orientation (4 points) orientation thodologijcal strategies perceived in relation to the
task/ego
3. Smart Tactical understanding | Performs very well | Follows instructions and/or tactical instructions
mo?xctesr;went o (e i) Performs well Follows instructions and/or tactical instructions quite
P well
Learning Struggles to understand their role and the organisation
of the game
Does not learn Always in the wrong place, their movements are sen-
seless
Reading comprehension | Reading and Classroom reading of the book “The Inner Game of
(4 points) thinking questions | Tennis”
4. Cooperate Play as a team Location in circle | Body positioning in circle and on the floor to face each
(12 points) (12 points) other face-to-face
Opinion session Everyone will give an opinion on the specific question
raised by the teacher
Write the agree- | The accords and agreements will be drawn or written
ments down (sketch or wording) with a pen

P

Table 2. Shows the specific indicators along with the variables and more general dimensions of the study. The number means the points that

each variable is worth up to a total of 100
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Dimensié Variable Indica Definicio
1. Conductes Conductes Asseure’s Conducta d’asseure’s en uns bancs, prop de la pista
d’habits autocontrol de futbol sala
(20 punts) Observar Conducta de mirar al professor assentint a les
explicacions
Aixecar el brag Parlar d’'un en un. Amb el senyal d’esperar el torn.
Escalfar Durant 2 minuts, realitzar carrera continua i 10
exercicis d’estiraments
Treure el boligraf | Treure paper i boligraf per prendre notes, dibuixar o
organitzar-se
De convivéncia | Conductes Molestar a Conducta de molestar, interrompre, distreure a un
ajustades company/a
(20 punts) Discutir Conducta d’elevar el to, manipular o dirigir-se sense

al professor

calma

Tacs Dir paraules malsonants, ja sigui dirigida a algl o per
costum
Insults Dir paraulotes que siguin despectives, manipuladores,

intimidatories

Conflicte amb

Entrar en disputes, en bronques, discussions fortes o
agressions fisiques

Orientacio de
joc net

Conductes esportives i
prosocials (8 punts)

Questionari Vallera

nd. Orientacié cap a I'esportivitat, les regles, els

companys i els adversaris (8 punts)

2. Compromis i | Participacio Part. atenta Actuar amb intensitat, rapidesa i atencio durant les
motivacio (16 punts) activitats i el joc
(20 punts) Part. discreta Actuar amb distraccid, baixa intensitat i lentitud
Part. activa A pesar de les seves pors, participa
superacio
Apatia No participar, timidesa, por, cansament o desmoti-
vacio
Percepcié i orientacié | Orientacid Questionari d’orientacié motivacional i d’estrategies
(4 punts) metodologica metodologiques percebudes en relacié a la tasca/
ego
3. Moviment Comprensio tactica Executa molt bé | Segueix les instruccions i/o les consignes tactiques
Lr;tgl-hgetn'; {16\punts) Executa bé Segueix bastant bé les instruccions i/o consignes
punts tactiques
Aprenent Li costa comprendre el seu rol i I'organitzacié del joc
No aprén Sempre esta mal ubicat, els seus moviments sén
sense sentit
Comprensio lectora i Preguntes de Realitzaci6 a I'aula d’una lectura del llibre del YJoc
escriptora (4 punts) lectura i reflexio interior del tennis’
4. Cooperar Jugar en equipo Ubicacid en Posicionament corporal en cercle i al terra per mirar-se
(12 punts) (12 punts) cercle cara a cara

Ronda d’opinié

Tothom opinara sobre la questié concreta proposada
pel professorat

Escriure els
pactes

Amb boligraf, es dibuixaran o apuntaran en un paper

els pactes i acords (redaccid o esquema)

-

Taula 2. Mostra dels indicadors especifics, aixi com les variables i dimensions més generals de I'estudi. El nimero significa els punts que val
cada variable fins a un total de 100
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Questionnaires. They filled in three questionnaires
in the study.

The MSOS-25 sportspersonship questionnaire
(Vallerand, Briere, Blanchard, & Provencher,
1997), which in this case had five alternatives
(Likert scale) from (1) this does not correspond to
me at all to (5) ‘This corresponds to me exactly.
We excluded the questions about commitment as we
would evaluate them in another special dimension.
The maximum score for the 20 indicators in the test
was 100, which we then divided into tens to bet-
ter contrast and compare academic results from 0
to 10.

The Perceived Motivational Climate in Sport
Questionnaire-2 (PMCSQ-2) (Newton et al., 2000).
We wanted to see to what degree they believed in co-
operative learning, where they play an important role
and in which effort is rewarded, over unequal recog-
nition or rivalry among students. This questionnaire
scores 33 task-ego indicators on a scale from (1) low
belief in the statement and strongly disagree to (5)
strongly agree.

The CMEMEEF questionnaire enabled us to meas-
ure motivational strategies in physical education class-
es (Cervell6 et al., 2010).

The sum of these two latter questionnaires (only the
indicators that reflect the task) is a total of 200 points
(85 from the first and 115 from the second). The result
is divided by 20 in order to establish a comparative
scale out of 10 (PMCSQ-2 + CMEMEEF / 20 = task-
oriented motivation).

Evaluation indicator. The test containing 10
written questions, scored at one point per question,
meant we could complete the reading comprehen-
sion variable in relation to reading Tim Gallwey’s
book The Inner Game of Tennis. We looked at end-
of-year marks (June 2015, Generalitat de Catalun-
ya), the fitness tests at the start of the school year,
the Eurofit Physical Fitness Test Battery (speed over
30 m, standing jump and Cooper test in particu-
lar), as well as the interests and attitudes toward PE
shown in Table 3.

The mean CSF obtained was 6.20, with a range of
2.50 - 9.10 and S =1.1724. 60.8% of students in the
class achieved a high CSF (greater than or equal to
6.20). 82 % attained more than five points.

(12) m=5.9658
(11) m=6.4373

ND =1.57718
ND =1.91799

Qiiestionaris. Complementaran 1’estudi 3 qiiestio-
naris.

El qiiestionari d’esportivitat MSOS-25 (Valle-
rand, Briere, Blanchard, & Provencher, 1997), que
en aquest cas té 5 alternatives (escala Likert). Des
de (1) no es correspon amb mi en absolut, fins a (5)
em sento molt identificat amb aquesta resposta. Hem
exceptuat les qiiestions dedicades al compromis, per
entendre que les avaluarem en una altra dimensio es-
pecial. Dels 20 indicadors del test, la puntuacié po-
dria ser de 100 punts, que els passarem a desenes per
contrastar i comparar millor els resultats academics
de 0 a 10.

El qiiestionari del clima motivacional percebut en
I’esport-2 (PMCSQ-2) (Newton et al., 2000). Volem
veure en quin grau ells creuen en 1’aprenentatge coo-
peratiu, on tenen un rol important i on I’esfor¢ té re-
compensa, per sobre del reconeixement desigual o la
rivalitat entre estudiants. Aquest qiiestionari puntua 33
indicadors de tasca-ego, amb escala de (1) baixa cre-
enca en I’afirmacié totalment desacord i (5) totalment
d’acord.

El qiiestionari CMEMEF permetra la mesura de les
estrategies motivacionals a les classes d’educaci6 fisica
(Cervelld et al., 2010).

La suma d’aquests dos tultims qiiestionaris (només in-
dicadors que reflecteixen la tasca), sera sobre 200 punts
maxims (85 del primer i 115 del segon). El resultat el
dividirem entre 20, per poder establir escala comparati-
va sobre 10 (PMCSQ-2 + CMEMEEF / 20 = motivacid
orientada a la tasca.

Indicador d’avaluaci6. La prova de 10 preguntes
escrites, valorades a un punt cada pregunta, perme-
tra completar la variable de comprensié lectora, en
relaci6 amb la lectura d’un llibre de Tim Gallwey;
“El joc interior del tennis”. Es tindran en compte les
notes del final de curs (juny del 2015, Generalitat de
Catalunya). Les proves de condici6 fisica de princi-
pi de curs (Bateria Eurofitt; Velocitat 30 m, saltar a
peus junts i test de Cooper, sobretot), aixi com certs
interessos i actituds cap a I’EF, mostrats en la tau-
la 3.

La mitjana obtinguda de FCB és un 6,20, amb rang
de 2,50 - 9,101 S = 1,1724. El 60,8% d’estudiants de
la classe aconsegueix un FCB alt (més o igual de 6,20).
El 82% obté més de 5 punts.

(12) m=5.9658
(11) m= 6.4373

DE =1.57718
DE =1.91799
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After
Before the game During the game the game Results
Abans del joc Durant el joc Després Resultats
del joc
Learning
strategies and Sportsper-
objectives; self- Participation and learning Coopera- | sonship
control tasks; commitment and tactical |Behaviours adjusted to| tive orga- | and ques- CSF
Aprenentatge understanding respect/ consideration| nisation |tionnaires max=
d’estratégies Participacio i tasques Conductes ajustades |Organitza-| Esportivi- 100 | CSF/
i objectius; d’aprenentatge, compromis i a la convivéncia i el |ci6é coope-| tati qlies- FCB 10
Students 1 A autocontrol comprensi6 tactica respecte rativa tionaris CSF 5 sections max= | FCB/
Alumnes 1r A (20) (36) (20) (12) 12) FCB 5 apartats 100 10
1A s|o|wu| r | eq |AP|DP|DIS|AY |vw|w | I |dI| und |ARG|CON|ACM|SW|IN|O|1*1|pa| C |M|S
1rA a| o esc| M |mat|Pa |PD|DIs|AP|mb| b | a [na|comp|Disc|con|amm| Ta [iIN| 0 |1+2]ac| F | A | s | 20*36+20+12+12 | 100 | 10
St. | Est. 1 41412124 |2|2(1(1[|1|2|1(3]| 1 4 | 4 | 4|4(4(3|/3|2|(0|1|3]|16+14+20 +8 +4 62 6,2
St. | Est. 2 414141414 |2|2(3[2]1|2|2]|1]| 2 3|44 |4|4(34(2(2[4|3]| 20+17+234+9+9 78 7,8
St. | Est. 3 211|121 |12|2]|2]|2|2|3|1|3| 3 0 1|11 (|2(1(2(1(2|/0|1(|12 7+ 20 +5 + 2 34 3,4
St. | Est. 4 41413413 |1|1(3[|2|0(|1|1(2| 2 4 | 4 |4 |4(4(4|3|3|1|3|4|18+12 +20+10+8| 68 6,8
St. | Est. 5 3|12|3(4(3|14(2[(12)13(4(3[3[4| 2 2|12 |2(2|2|2]2|3|2|1|2| 15+26+10+7+5 63 6,3
St. | Est. 6 4143|114 |4|2(2[2[4|3|2]|12| 3 4 | 4 | 4 |41(4(4|3|2(2|2|2]| 16+234+20+9+6 74 7,4
St. | Est. 7 41444 4 |3|1(4(4(3|3|1(0]| 4 2 | 4 |4 |41(4(4| 4 |4|2|4|3]20+23+18+12+9 82 8,2
St. | Est. 8 3|2|4(4(2|14(2[2|14(4(3[3[3| 3 2 |1 3|2(4|4|2|3|3|2|2|2| 15+25+15+8+6 70 7
St. | Est. 9 414|134 4 |2|2[2[2]2(|2|2]|2]| 2 4 | 4 | 4|4(4(3|3|3(2|2|3| 19+18+20+9+7 73 7,3
St.|Est.10 [1|2(21|1| 21 |3|2|1|3|3[3(|2|2| 2 O[O0 |O|OfOf2|0O|1|0O|O]|O 54+214+0+2+0 27 2,7
St.|Est.11 (4|2|3 (4| 4 (4|3|2(4|2|3|3|4| 3 3|14 |3 ([4|4|2]2|1|2(2|1| 17+26+18+5+5 70 7,3
St.|Est.12 [2|2(3|4| 2 |3|2|2|4|3[|2|2|3| 3 1|2 |1|2|4|2]2|1|1|1|1| 13+24+10+5+3 60 5,5
St.|Est. 13 [2|2(1|2| 4 |2|1|1|2|2|2(|1|2| 2 4 | 4 |1 |4(4(12| 1 |1|2|2|1| 11+154+17+3+5 51 51
St.|Est.14 [2|2(3|4| 2 |4|2|2|4|4(3|3|3| 3 2 1112|2222 (2|1|2|1| 13+28+9+6+5 53 5.3
St.|Est. 15 [4|3[(3 (4|2 |(4|2|2|4|3(2|3|3| 4 4 | 4 | 4|4(4(3|3|3(2|3|3]| 16+27+20+9+8 80 8
St.|Est. 16 (4|4|3|4| 3 |(4|4|4(4|4|4|3|3| 4 4 | 4 |4 (4|4|2]2|2|3[3[3| 18+34+20+6+9 90 9
St.|Est. 17 [4|2(1|2| 3 |2|1|2|2|2|2|1|2| 2 2 | 4|3 |41(4(2|2|2(2|2|2]| 12+16+17+6+6 57 5,7
St.|Est. 18 (4|3|4 (4| 2 (3|3|2(4|4|3|3|3| 3 1| 3|4 |4(4(2(3(3|2|2|2| 17+28+16+8+6 75 7,5
St.|Est.19 [3|2(2[4| 3 |3|2|3|3|2(2(3|2| 2 314 |2|4(4(3|/3(|2(2|2|2]| 144224+17+8+6 67 6,7
St.|Est.20 [3|2(2(2| 2 |1|1|2|2|2|2|1|1| 1 3|2 4|2(2(2|2|1|1|1|1| 11+13+15+5+3 a7 4,7
(s) sit down, (o) observe, (wu) warm up, (r) raise hand to talk, (eq) school equipment, (AP) active participation, (DP) discreet participation, (DIS) distracted
participation, (AY) apathy, (vw) performs very well, (w) performs well, (I) learning, (dl) does not learn, (und) tactical understanding, (ARG) argues, (CON)
conflicts, (ACM) annoys classmates, (SW) swear words, (IN) insults, (0) sitting in a circle, (1*1) talk and listen to each other, (pa) planned actions, (C) con-
gratulates the opponent, (M) methodological orientation, (S) sportspersonship orientation.
(a) asseure’s, (0) observar, (esc) escalfar, (M) aixecar el brag per parlar, (mat) material escolar, (PA) participacié activa, (PD) participaci6 discreta, (DIS)
participaci6 distreta, (AP) apatia, (mb) executa molt bé, (b) executa bé, (a) aprenent, (na) no aprén, (comp) comprensid tactica, (DIS) discuteix, (AMB)
conflictes, (ATM) molesta els companys, (TA) paraulotes, (IN) insults, (0) assegut en cercle, (11) parlen i escolten entre ells, (ac) actuacions previstes, (F)
felicita el rival, (A) orientacié6 metodologica, (S) orientacié esportivitat.

S

Table 3. Results of the study by the observation, questionnaires

and examination sections

-~

Taula 3. Resultats de I'estudi segons els 3 apartats: observacio,

qliestionaris i examen
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52% of the group did not do any physical exer-
cise. 21% did some on one day a week or less. 27%
did exercise on two or more days a week. Of the 12
girls, 75% did not do any exercise, 8% did it on one
day and 17% on more than two days. Of the 11 boys,
27% do not do any exercise, 27% did it on one day
and 45% on two days. The results are well below
the usual findings in most studies of this type con-
ducted in Europe over the last ten years. For exam-
ple, a study with more than 3,000 children aged 10
to 16 concluded that 52% did out-of-school physical
activities on two or more days a week, while about
35% were sedentary and did not do any planned out-
of-school physical activity (Hernidndez & Velazquez,
2007).

Academic results at the end of the school year
were as follows: 52.5% passed all their subjects,
8.7% of the students failed one subject, 4.3% failed
two, 8.3% failed three and 26% failed four or more
subjects.

Students with a CSF > 7 were all good students or
failed few subjects. By contrast, students with a CSF
< 6 failed four or more subjects and were students
with severe difficulties. (Table 4)

The CSF and failed subject variables are significantly
statistically dependent (> continuity correction =9.407;
p =0.002) and have a significant strength of association
(Phi =0.741; p =0.005). At the rate of 5:1, for every
five good students in this learning there is one that is
not. 66.7% of the poor students have a below-average
CSF.

Using the x? test we measured the association for
out-of-school sports activity with CSF and obtained
a correlation = 2.13 and significance = 0.14, with

El 52% del conjunt no realitza cap activitat fisica. El
21% la practiquen un dia a la setmana o menys. El 27%
realitzen exercici 2 o més dies a la setmana. De 12 noies,
el 75% no practica cap activitat, el 8% realitza un dia i
17% més de dos dies. D’11 nois, el 27% no practica,
el 27% ho fa un dia i el 45%, la practiquen 2 dies. Els
resultats estan allunyats i per sota de I’habitual en la ma-
joria d’estudis d’aquest tipus realitzats a nivell europeu
durant 1"altima decada. Per exemple, un estudi amb més
de 3000 nens d’edats compreses entre els 10 anys i els
16 anys, va concloure que el 52% realitzava activitats fi-
siques extraescolars durant 2 o més dies a la setmana,
mentre que el 35% aproximadament eren sedentaris i no
realitzaven cap activitat fisica extraescolar planificada
(Hernandez & Velazquez, 2007).

Els resultats académics (al final del curs) han es-
tat els segiients: el 52.5% ho han aprovat tot, el 8,7%
d’alumnes han suspeés una assignatura, el 4.3% n’han
suspes dues, el 8,3% n’han suspés 3 i el 26% suspenen
4 0 més assignatures.

Els alumnes amb un FCB >7 sé6n tots bons estudi-
ants o suspenen poques materies. En canvi, els alumnes
amb un FCB per sota de 6 punts, suspenen 4 0 més as-
signatures, sent estudiants amb dificultats greus. (Tau-
la 4)

Les variables FCB i assignatures suspeses tenen de-
pendéncia estadisticament significativa (y? correccidé de
continuitat = 9.407; p =0.002) i una for¢a d’associacid
significativa (Phi=0.741; p =0.005). A ra6 de 5:1,
cada cinc bons estudiants en aquests aprenentatges hi ha
un que no ho és. El 66.7% dels mals estudiants obtenen
un FCB per sota de la mitjana.

A través de la prova y2, hem tractat de mesurar 1’as-
sociaci6 per a practica esportiva extraescolar amb la

Table of association between two variables;
CSF and number of subjects failed
CSF
Total
High Low
Number failed Good 14 S 17
(0-3) student 100% | 33.30%
Number failed Poor 0 6 6
(4-8) student 0% 66.70%
14 9 23
fotal 100% | 100%

Taula d’associacio entre dues variables;
FCB i nombre d’assignatures suspeses
FCB
Total
Alt Baix
Nombre de Bon 14 3 17
suspesos (0-3) estudiant 100% | 33.30%
Nombre de Mal 0 6 6
suspesos (4-8) estudiant 0% 66.70%
14 9 23
Total 100% | 100%

PN

Table 4. Association between CSF (two categories) and academic
outcomes (two categories)

-~

Taula 4. Associacio entre FCB (2 categories) i els resultats
académics (2 categories)
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CSF: core skill factor. | FCB: factor de competéncia basica.

With sports activity With sports activity Lower secondary ed. 1 marks
No sports activity (1 day/week) (2 or more days/week) Y o
CSF | FCB N . ! . N " and exceptions
Sense practica esportiva Amb practica esportiva Amb practica esportiva Notes 1r ESO i excepcions
(1 dia/setmana) (2 0 més dies/setmana) 4
7 0 5 0 failed, except 2
High | Alt students students students (1 and 6 failed, respectively)
(>7) ) ) ) 0 suspesos, excepte 2
estudiants estudiants estudiants B .
(1 i 6 suspensos, respectivament)
2 2 2 From 1 to 3 failed, except 1
(I\gl_d7p)omt | Mia students students students E)G :Lfa:%dlus 650, excente 1
estudiants estudiants estudiants P ! P
(6 suspesos)

EDUCACIO FiSICA | PHYSICAL EDUCATION I

r S

Table 5. Association of four variables

a strength of association (Phi and Cramer’s V of
0.398 and a significance of 0.056). It is a statisti-
cally non-significant association. Therefore doing
sport and CSF do not have associative relevance.
(Table 5)

Discussion and Conclusions

We established three levels based on the CSF, aca-
demic results and out-of-school sports activity vari-
ables (Table 5). To make observation and understand-
ing of the phenomenon easier, we have marked the
graph in different shades. The lightest indicates the
most positive or desirable (high level > 7), the mid-
dle tone indicates a midpoint (intermediate level < 7
and > 6), and the darkest tone indicates improvable
results (low level < 6).

In this study and with this group of students from
lower secondary education, group A, we conclude
that there is a strong relationship between academic
results in terms of failed subjects and the CSF (there
is also a non-significant relationship with the number
of hours of out-of-school sports a week; four out of
six practitioners are at this level). Interpreting the re-
sults according to Table 5, we classified the students
into the following profiles:

The high level (CSF > 7) consists of 12 students,
seven girls and five boys, who passed all their low-
er secondary education subjects, except for two stu-
dents with one and six subjects failed respectively. We

-

Taula 5. Associacio de 4 variables

FCB, obtenint una correlacié = 2.13 i significacié =
0.14, amb una forca d’associacié (Phi i V de Cramer de
0.398 i una significacié de 0.056). Resulta una associa-
ci6 estadisticament no significativa. Per tant, la practica
esportiva i la FCB no adquireixen rellevancia associati-
va. (Taula 5)

Discussio i conclusions

A partir de les variables de FCB, resultats acade-
mics i practica esportiva extraescolar (faula 5), hem
establert 3 nivells. Per facilitar 1’observaci6 i compren-
si6 del fenomen, hem pintat el grafic amb diferents to-
nalitats. La més clara indica el més positiu o desitjable
(nivell alt > 7), la tonalitat intermédia indica un terme
mitja (nivell mitja < 7 i > 6) i la tonalitat més fosca
indica nivell de resultats millorables (nivell sota < 6).

En aquest estudi, amb aquest grup d’alumnes de pri-
mer d’ESO, grup A, podem concloure que existeix una
alta relaci6 entre els resultats académics, llegits en ter-
mes d’assignatures suspeses, i el FCB (existeix també
una relacid no significativa amb el nombre d’hores de
practica esportiva extraescolar a la setmana; 4 de 6 prac-
ticants estan en aquest nivell). Interpretant els resultats
segons la taula 5, es classifiquen els estudiants d’acord
amb els perfils segiients:

El nivell alt (FCB>7) esta format per 12 estudiants;
7 noies i 5 nois que aproven totes les materies de primer
d’ESO, exceptuant 2 alumnes amb una i sis assignatu-
res suspeses, respectivament. Observem que la meitat
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observed that half of these students did out-of-school
sport and that four of the six students who did more
than two hours of out-of-school sports were at this
level. Within this high level there are two subgroups.
The first consists of five students who evolved very
quickly in all CSF dimensions and are out-of-school
sports practitioners on more than two days a week and
therefore their fitness is good. The second subgroup
consists of seven students who evolved rapidly in the
self-control, respect/consideration, cooperation and
sportspersonship variables, but who had difficulties in
the first sessions with the participation, commitment
and understanding variables. Their evolution was slow
and constant when they realised that the game allowed
them to participate with dignity and feel useful (self-
efficacy), with negative feelings and doubts turning
into greater commitment and confidence (task-oriented
motivation).

The midpoint level (CSF> 6 and <7) consists of
six students; three boys and three girls. The number
of failed subjects ranges from one to three, except
for one case with six failed subjects. We found that
two students did no physical activity outside school,
two did some on one day a week and two did some
on more than two days a week. The students in this
profile evolved quickly in participation in and under-
standing of the game. They had difficulties in the self-
control, respect/consideration and sportspersonship
variables. They seemed to be able learners with few
work, commitment and effort habits

The low level (CSF < 6) consists of five students;
three boys and two girls. The number of failed sub-
jects was more than four, reaching in most cases six,
seven or eight. We observed that two students of this
group had clear difficulties in the self-control, respect/
consideration, sportspersonship, cooperation and com-
mitment variables (even being occasionally physi-
cally aggressive and regularly verbally aggressive).
The other three students had difficulties with under-
standing, participation, commitment and cooperation
(integration difficulties, low self-esteem and low self-
perception of competence). We found one surprising
thing, namely that students at this level do not do out-
of-school sports.

Interpretation of these results might suggest that
there is a relationship between students who are hard-
working and attentive both in the classroom and on
the field of play and vice versa; students who are not
hardworking and pay little attention. Students in the

d’aquests estudiants practiquen esport en horari extraes-
colar i que 4 dels 6 estudiants que practiquen més de
dues hores d’esports extraescolar pertanyen a aquest ni-
vell. Dins d’aquest nivell alt, creiem convenient destacar
dos subgrups; el primer esta format per 5 estudiants que
van evolucionar molt rapid en totes les dimensions del
FCB, son practicants d’esport extraescolar més de 2 dies
a la setmana i per tant el seu nivell de condici6 fisica és
bo. El segon subgrup esta format per 7 estudiants que
van evolucionar rapid en les variables d’autocontrol,
convivencia, cooperaci6 i esportivitat, perd que van te-
nir dificultats en les primeres sessions amb les variables
de participacié, compromis i comprensi6. La seva evo-
luci6 va ser lenta i constant en adonar-se que el joc els
permetia participar amb dignitat i sentir-se ttils (autoefi-
cacia), transformant els sentiments negatius i els dubtes
en major compromis i confianca (motivaci6 orientada a
la tasca).

El nivell mitja (FCB > 6 i <7) esta format per
6 estudiants; 3 nois i 3 noies. El nombre d’assigna-
tures suspeses oscil-la entre una i tres, exceptuant un
cas amb 6 assignatures suspeses. Veiem que 2 estu-
diants no fan activitat fisica extraescolar, 2 practiquen
un dia a la setmana i 2 practiquen més de dos dies a
la setmana. Els estudiants d’aquest perfil son alumnes
que van evolucionar rapid en la participacidé i com-
prensié del joc. Van tenir dificultats en les variables
d’autocontrol, convivencia i esportivitat. Semblen ser
alumnes capagos amb pocs habits de treball, compro-
mis i esforg.

El nivell baix (FCB < 6) esta format per 5 es-
tudiants; 3 nois i 2 noies. El nombre d’assignatures
suspeses és superior a quatre, arribant en la majoria
de casos a sis, set o vuit. Observem que 2 estudiants
d’aquest grup van tenir dificultats clares en les varia-
bles d’autocontrol, convivencia, esportivitat, coope-
raci6é i compromis (arribant fins i tot a 1’agressivitat
fisica puntual i I’agressi6 verbal regular). Els altres
3 estudiants van tenir dificultats amb la comprensio,
la participacid, el compromis i la cooperacié (dificul-
tats d’integracié, autoestima baixa i autopercepci6 de
competéncia baix). Observem una dada sorprenent:
que els estudiants d’aquest nivell no practiquen esport
extraescolar.

Interpretant aquests resultats podriem aventu-
rar-nos a pensar que existeix una relacié entre alumnes
treballadors i atents tant a 1’aula, com en el camp de
joc i al revés; alumnes poc treballadors i poc atents.
Els alumnes del quadrant superior dret tenen un gran
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upper right quadrant have great potential for tactical
and strategic learning. This talent (CSF) is an added
value for these students with good physical condition
and coordination which makes them qualified candi-
dates to become future sports team players (dynamic
nonlinear model based on neuroscience). Integrated
training has dynamic principles which promote more
effective and efficient methodologies which are also
more respectful to athletes and teams. Hence we
would question the effectiveness of training or edu-
cating emotional or psychological aspects, cognitive
strategies and physical qualities in a decontextualised
way (Balagué et al., 2014).

High CSF students were able to excel in active
and effective participation despite the expressed dif-
ficulties (physical, coordination, play and motiva-
tional) at the beginning of the project. These students
were prepared to receive teaching and increase their
learning in a faster and more effective way both in
PE and in sports that use this methodology and sys-
tematisation.

The students who had failed some subjects (1-3)
in the middle quadrant showed difficulties in core
competence factors regardless of sports activity
and fitness. Despite this, we saw improvements in
these variables and the long-term possibility of turn-
ing this trend around. Some are capable and clever
(academically), but also on the field of play they can
become more effective and exercise fair play more
readily.

The students in the lower quadrant were those
who tended not to play sports, not to study and to
miss classes, and some may be aggressive, unaware
of empathic relationships, careless, inattentive, unmo-
tivated or with obvious signs of lack of commitment.
Their difficulties lie outside the school environment.
It seems that the lack of habits and self-control is ob-
served in both the school environment and on the field
of play.

Aristdteles said that “We are what we repeatedly
do. Excellence, then, is not an act, but a habit”.

In the 1960s Dr. Walter Mischel, in his experi-
ment The Marshmallow Test, showed that children
who had this executive ability to defer gratification,
the self-control to say “no” and shift their attention
S0 as not to succumb to temptation, over the years (as
adults) had more financial, personal and family suc-
cess. Future studies may show that children who work
and improve the CSF will present good academic

potencial per a l’aprenentatge tactic i estrategic.
Aquest talent (FCB) és un valor afegit a aquells alum-
nes amb bones condicions fisiques i coordinatives, que
els converteix en candidats qualificats per arribar a ser
futurs jugadors d’equips esportius (model dinamic, no
lineal, assentat en la neurociéncia). L’entrenament in-
tegrat presenta uns principis dinamics que pretén pro-
moure metodologies més eficaces i eficients alhora
que més respectuoses amb els esportistes i els equips.
Per tant, qiiestionem 1’eficacia d’entrenar o educar as-
pectes emocionals o psicologics, estrategies cognitives
1 qualitats fisiques de forma descontextualitzada (Bala-
gué et al., 2014).

Els alumnes del quadrant superior esquerre han
aconseguit superar-se en participacié activa i eficag,
malgrat les dificultats expressades (fisiques, coordina-
tives, lddiques i de motivacid), al principi del treball.
Aquests alumnes estan preparats per rebre ensenyaments
i augmentar els seus aprenentatges de forma més rapida
i eficag tant en EF com en esports que segueixin aquesta
metodologia i sistematitzacio.

Aquells alumnes amb algunes materies suspeses (1-3)
del quadrant mitja, independentment de la practica es-
portiva i el nivell de condicié fisica, han demostrat difi-
cultats en factors de competencia basica. Malgrat aixo,
hem observat millores en aquestes mateixes variables
i la possibilitat a llarg termini de canviar aquesta ten-
dencia. Alguns son capacos i llestos (a nivell académic),
pero també en el camp de joc poden ser més eficacos i
exercir amb major disponibilitat el joc net.

Els alumnes del quadrant vermell inferior sén alum-
nes amb una tendéncia a no practicar esport, no estu-
diar, faltar a classe, alguns poden ser agressius, incons-
cients de les relacions empatiques, descurats, despistats,
desmotivats 0 amb evidents mostres de falta de compro-
mis. Les seves dificultats radiquen fora de I’entorn es-
colar. Sembla ser que la falta d’habits i de domini d’ells
mateixos s’observa igualment en I’ambit escolar que en
el camp de joc.

Aristotil deia que “som el que fem, som els que més
fem, per tant, I’excel-léncia no és acte, és un habit”.

El doctor W. Mishell, en els anys 60, a través del
seu experiment El test de les llaminadures, ens va donar
a entendre que els nens i nenes que tenien aquesta ca-
pacitat executiva de demorar la gratificacid, autocontro-
lar-se per dir “no” i reassignar I’atencié per no sucum-
bir a la temptacid, al llarg dels anys (ja d’adults), tenien
més exit financer, personal i familiar. Potser estudis
futurs puguin demostrar que els nens/es que treballen i
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qualifications and also greater sports success if they
go into high performance sport. Future sports perfor-
mance is based not only on physical and motor skills
but also on that invisible ability to want to learn, be
able to learn and know how to learn (Mari, 2013). If
we can make children more respectful and responsible
in PE classes and in sports training, then knowledge,
empathy and ability will come as well. The trend
should be towards training that is integrated in terms
of cognitive, emotional, physical, coordinating and
strategic factors and is also dynamic and nonlinear,
where constraints on the individual, the task and the
context make it possible to adopt more effective syn-
ergies and not mere repetition or division of it (Bala-
gué et al., 2014). In the early stages, attention should
be focused on sportspersonship, respect/consideration
and self-control behaviours. Subsequently commit-
ment and understanding behaviours should be worked
on, and finally cooperation should be emphasised as
an effective strategy for achieving performance and
not just as a form of covert solidarity. Perhaps the
quality of performance may come to depend more on
the nervous system (mental abilities, socio-emotional
management and impulse control) than decontextual-
ised muscular power according to the athletes them-
selves (Tamorri, 2004).

Conflict of Interests

None.

References | Referéncies

Ames, C. (1995). Metas de ejecucion, clima motivacional y procesos
motivacionales. En G. Roberts (Ed.), Motivacion en el deporte del
ejercicio (pp. 197-214). Espana: Desclée de Brouwer.

Arnold, P. (1991). Educacion fisica, movimiento y curriculum. Ma-
drid: Morata

Balagué, N., Torrents, C., Seirul-lo, F., & Pol, R. (2014). Entrena-
ment integrat. Principis dinamics i aplicacions. Revista Apunts. Edu-
cacio Fisica i Esports (116), 60-68. doi:10.5672/apunts.2014-0983.
cat.(2014/2).116.06

Balaguer, I., Castillo, I. Duda, J. L., & Garcia-Merita, M. (2011).
Asociaciones entre la percepcion del clima motivacional creado por
el entrenador, orientaciones disposicionales de meta, regulaciones
motivacionales y vitalidad subjetiva en jovenes jugadoras de tenis.
Revista de psicologia del deporte, 20(1), 133-148.

Blazquez, D. (1999). La iniciacion en el deporte y deporte escolar.
Barcelona: INDE.

Cervell6, E., Castillo, 1., Tomés, I., Balaguer, I., Fonseca, A.
M., Dias, C., & Duda, J. L. (2010). The Task and Ego Orien-
tation in Sport Questionnaire: Testing for Measurement Inva-
riance and Latent Mean Differences in Spanish and Portugue-

milloren el FCB, mostren bones qualificacions a nivell
académic i un major €xit esportiu, en el cas de dedi-
car-se a I’alt rendiment. El futur rendiment esportiu no
solament es basa en les capacitats fisiques i motrius sind
en aquesta capacitat invisible de voler aprendre, poder
aprendre i saber aprendre (Mari, 2013). Si a les clas-
ses d’EF, i en els entrenaments esportius, aconseguim
fer als nens/es respectuosos i responsables, el coneixe-
ment, I’empatia i I’habilitat arribaran per afegiment. La
tendéncia hauria de ser cap a un entrenament integrat
en el cognitiu, emocional, fisic, coordinatiu, estratégic,
de caracter dinamic i no lineal, on el constrenyiment
cap a l’individu, la tasca i el context permetin adop-
tar sinergies més eficaces i no la mera repeticié o divi-
si6 del mateix (Balagué et al., 2014). En les primeres
etapes, I’atencié s’hauria d’enfocar cap a les conductes
d’esportivitat, convivencia i autocontrol; posteriorment,
haurien de treballar-se les conductes de compromis i
comprensio i, finalment, s’hauria d’insistir en la neces-
saria cooperaci6 com a estrategia eficag d’aconseguir
rendiment, i no solament com a forma de solidaritat en-
coberta. Potser la qualitat de rendiment pugui arribar a
dependre més del sistema nervids (habilitats mentals,
gestid socioemocional i control d’impulsos) que de la
potencia muscular descontextualitzada, segons els ma-
teixos atletes (Tamorri, 2004).

Conflicte d’interessos
Cap.

se Adolescents. International Journal of Testing, 10(1), 21-32.
doi:10.1080/15305050903352107

Davis, J., & Peir6, C. (1992). Nuevas prespectivas curriculares: la
salud y los juegos modificados. Barcelona: INDE.

Davids, K., Hristovski, R., Aragjo, D., Balagué, N., Passos, P., &
Button, C. (2013). Complex systems in sport. London: Routledge.

Goleman, D. (2013). Focus. Barcelona: Kairos.

Duran Gonzélez, L. J. (2013). Etica de la competicién deportiva: va-
lores y contravalores del deporte competitivo. Materiales para la
Historia del Deporte (11), 89-115.

Gonzilez, J., Garcés, E., & Garcia, A. (2011). Percepcién de bienestar
psicolégico y fomento de la practica de actividad fisica en poblacién
adolescente. Revista Internacional de Ciencia Sociales y Humanida-
des. SOCIOTAM, 21(2), 55-71.

Gutiérrez, M., & Vivo, P. (2005). Ensefiando razonamiento moral en
las clases de Educacion Fisica Escolar. Motricidad. European Jour-
nal of Human Movement (14), 1-22.

Gutiérrez-Sanmartin, M., & Pilsa-Domeénech, C. (2006). Orientacions
cap a I’esportivitat dels alumnes d’educaci6 fisica. Apunts. Educacio
Fisica i Esports (86), 86-92.

62

Apunts. Educaci6 Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 48-63. ISSN-0214-8757


https://doi.org/10.5672/apunts.2014-0983.cat.(2014/2).116.06
https://doi.org/10.5672/apunts.2014-0983.cat.(2014/2).116.06
https://doi.org/10.5672/apunts.2014-0983.cat.(2014/2).116.06
https://doi.org/10.5672/apunts.2014-0983.cat.(2014/2).116.06
https://doi.org/10.1080/15305050903352107
https://doi.org/10.1080/15305050903352107
https://doi.org/10.1080/15305050903352107
https://doi.org/10.1080/15305050903352107
https://doi.org/10.1080/15305050903352107
https://doi.org/10.1080/15305050903352107
http://www.revista-apunts.com/hemeroteca?article=108
http://www.revista-apunts.com/hemeroteca?article=108
http://www.revista-apunts.com/hemeroteca?article=108

Estudi d’un factor de competéncia basica a través del Joc Z | Study of a Core Skill Factor through the Z Game

Hernandez, J. (1994). Fundamentos del deporte. Andlisis de las estruc-
turas del juego deportivo. Barcelona: INDE.

Hernandez, J. L., & Velazquez, R. (2007). La educacion fisica, los
estilos de vida y los adolescentes, como son, como se ven, qué saben
Y qué opinan. Estudio de la poblacion escolar y propuesta de actua-
cion. Barcelona: Grao.

Lagardera, F., & Lavega, P. (2011). Educacién fisica, conductas mo-
trices y emociones. Ethologie & Praxéologie, 16, 23-43.

Mari, P. (2013). Aprender de los campeones. Barcelona; Plataforma
Actual.

Mishell, W. (2015). El test de la golosina. Madrid: Debate.

Moreno-Murcia, J. A., Cervell6, E., Huéscar, E., & Llamas, L.
(2011). Relacién de los motivos de practica deportiva en ado-
lescentes con la percepcion de competencia, imagen corpo-
ral y habitos saludables. Cultura y Educacion, 23(4), 533-542.
doi:10.1174/113564011798392433

Newton, M, Duda, J. L., & Yin, Z. (2000). (Version espafiola: Gonza-
lez-Cutre, D. Sicilia, A., & Moreno, J. A. (2008). Modelo cognitivo
- social de la motivacién de logro en educacion fisica. Psicotema,
20(4), 642-651.

Nicholls, J. G. (1989). The Competitive Ethos and Democratic Educa-
tion. Cambrige: Harvard University Press.

Omeilaca, R., & Vicente, J. (2015). Juegos cooperativos y educacion
fisica. Barcelona; Paidotribo.

Parlebas, P. (2001). Juegos, deporte y sociedad: Léxico de praxiologia
motriz. Barcelona: Paidotribo.

Ryan, S., Fleming, D., & Maina, M. (2003). Attitudes of middle
school students toward their physical education teachers and classes.
The Phisical Educator, 60(2), 28-42.

Saez de Ociriz, U. (2006). Conflictos y Educacion Fisica a la luz de la
praxeologia motriz. Estudio de un caso en un centro educativo de pri-
maria (Tesis doctoral inédita, Universidad de Lleida, Lleida, Espafia).

Tamorri, S. (2004). Neurociencias y deporte. Psicologia deportiva.
Procesos mentales del atleta. Barcelona: Paidobribo.

Vallerand, R. J., Briére, N. M., Blanchard, C., & Provencher, P.
(1997). Development and validation of the multidimensional sports-
personship orientations scale. Journat of Sport and Exercise Psycho-
logy, 19(2,) 197-206. doi:10.1123/jsep.19.2.197

Vallerand, R. J., & Losier, G. F. (1994). Self-determined motivatios
and sportsmanship orientations: an assessment of their temporal rela-
tionship. Journat of Sport and Exercise Psychology, 16(3), 229-245.
doi:10.1123/jsep.16.3.229

Weinberg, R. S., & Gould, D. (1996). Fundamentos de psicologia del
deporte 'y el ejercicio fisico. Barcelona: Ariel.

EDUCACIO FiSICA | PHYSICAL EDUCATION I

Apunts. Educacié Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 48-63. ISSN-0214-8757

63


https://doi.org/10.1174/113564011798392433
https://doi.org/10.1174/113564011798392433
https://doi.org/10.1174/113564011798392433
https://doi.org/10.1174/113564011798392433
https://doi.org/10.1174/113564011798392433
https://doi.org/10.1123/jsep.19.2.197
https://doi.org/10.1123/jsep.19.2.197
https://doi.org/10.1123/jsep.19.2.197
https://doi.org/10.1123/jsep.19.2.197
https://doi.org/10.1123/jsep.16.3.229
https://doi.org/10.1123/jsep.16.3.229
https://doi.org/10.1123/jsep.16.3.229
https://doi.org/10.1123/jsep.16.3.229

PEDAGOGIA ESPORTIVA | SPORTS PEDAGOGY

Apunts. Educaci6 Fisica i Esports
2017, num. 128, 2n trimestre (abril-juny), pag. 64-77
ISSN-0214-8757

DOI: http://dx.doi.org/10.5672/apunts.2014-0983.cat.(2017/2).128.04

Physical-sports
Activities in “Lo Carrilet”
Residential Centre for
Educational Action

MIRIAM SEGURA MEIXO**

Activitats
fisicoesportives al CRAE
“Lo Carrilet”

MIRIAM SEGURA MEIXO0'*

tUniversitat Rovira i Virgili (Espanya)
* Correspondéncia: Miriam Segura Meix

L Rovira i Virgili University (Spain) (miriam.segur@urv.cat)
* Correspondence: Miriam Segura Meix
(miriam.segur@urv.cat)
Abstract Resum

This research analyses physical and sports activity among
children and adolescents living in an RCEA (residential centre
for educational action) with the objective of presenting the ben-
efits and improvements this activity brings them. The research
provides evidence that physical activity leads to improvements
in their quality of life, yet at the same time it detects the weaker
points in the sports process, including the choice of activity,
the methodology, excessive competitiveness, and the failure to
track the children’s or adolescents’ development. The purpose
of this study is to answer the following questions: How are
physical education and sports experienced in a foster care cen-
tre? What role do they play? How do the children and adoles-
cents view them? Can physical education help improve the be-
haviour of the children and adolescents living in these centres?
Can physical education help in their socialisation? The children
and adolescents from the centre (n=23), the guardians (n=38)
and the coaches and instructors of the extracurricular sports
activity in which the children and adolescents take part (n=15)
participated in this study. The data were collected via question-
naires and face-to-face interviews. The results of the study are
shared with the RCEA in order to launch new avenues of action
and create a protocol for choosing sports activities bearing in
mind the characteristics of the child, the activity, the coach and
the place where it is played.

Keywords: physical-sports activities, RCEA, free time,
children, guardians, coaches

En aquesta investigacid s’analitza la practica fisica i espor-
tiva dels infants i adolescents que viuen en un CRAE (centre
residencial d’accié educativa) amb 1’objectiu de presentar els
beneficis i millores que aquesta genera als nois i noies. Al
llarg de la recerca s’obtenen evidéncies que demostren que la
practica fisica ofereix una millora en la seva qualitat de vida,
pero, al mateix temps, es detecten els punts més febles del
procés esportiu: ’eleccié de 1’activitat, la metodologia em-
prada, I’excés de competitivitat, 1’abséncia de seguiment de
I’evoluci6 de ’infant o adolescent, etc. La finalitat de 1’estudi
és respondre a les qiiestions segiients: com es viu 1’educacio
fisica i I’esport en un centre d’acollida? Quin paper hi juga?
Com la veuen els infants i adolescents? ;Pot 1’educaci¢ fisica
ajudar a millorar la conducta dels infants i adolescents que
viuen en aquests centres? ;Pot 1’educacid fisica ajudar a la
seva socialitzaci6? En ’estudi participen infants i adolescents
del centre (n=23), tutors (n=38) i entrenadors i monitors
(n = 15) de les activitats esportives extraescolars en que pre-
nen part. Les dades es recullen mitjancant qiiestionaris i en-
trevistes cara a cara. Els resultats de la recerca sén compartits
amb el CRAE per iniciar noves linies d’actuaci6 i crear un
protocol per seleccionar 1’activitat esportiva tenint en compte
les caracteristiques de 1’infant, de ’activitat, de 1’entrenador i
de I’entorn on es practica.

Paraules clau: activitats fisicoesportives, CRAE, temps
lliure, infants; tutors; entrenadors

As stated in the regulations of the Internal Regulations of the “Lo
Carrilet” RCEA (2010): This is a vertical centre that houses chil-
dren and adolescents aged 3 to 18 who are vulnerable and whose
guardian is the DGAIA. The purpose of the centre is to offer them
a home where they can live and develop their personal plans. The
centre is located in Tortosa (El Baix Ebre) and serves the need for
residential places in the province of Tarragona, and especially in Te-
rres de 1°Ebre.

El CRAE “Lo Carrilet” és un centre vertical que acull infants i ado-
lescents de 3 a 18 anys en situacié de desemparament i tutelats per la
DGAIA. El seu objectiu és oferir-los una llar en la qual puguin viure
i desenvolupar el seu projecte personal. El centre esta situat a Tortosa
(Baix Ebre) i respon a la necessitat de places residencials de la provin-
cia de Tarragona i especialment a les Terres de I’Ebre (Reglament de
régim intern del CRAE “Lo Carrilet”, 2010).
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Introduction

Many children and adolescents, whether they live
in an RCEA (residential centre for educational ac-
tion) or in a nuclear family, participate in and enjoy a
range of activities in their free time (languages, mu-
sic, art, sports, cooking, outings, etc.). This is what
is known as non-formal education.!

In Catalonia, there are almost 100 RCEAs? with
more than 1,800 places that care for children and ad-
olescents who need their services (Quiroga, 2009).

The RCEA is an institution that receives and ac-
cepts the social mission of temporarily replacing
the family as the fundamental educational institu-
tion in its basic functions, targeted at a child and/
or adolescent who, due to a variety of circumstan-
ces, is abandoned, mistreated, neglected or is at
a serious risk of being abandoned, mistreated or
neglected (Torralba, 2006, p. 16).

The practice of extracurricular sports is an educa-
tional tool that allows us to instil values and attitudes
in young adults and children. Fair play and camarade-
rie, the feeling of group belonging, effort and respect
are values that are ever-present in sports. RCEAs are
aware of the potential of physical activity, and it plays
a prominent role in these centres’ everyday activities
(Costa, 2009; Fundacion Plataforma Educativa, 2008
& 2010; “Lo Carrilet” RCEA, 2012).

Numerous studies related to the physiological,
psychological, emotional and social spheres have
been published which prove the importance of physi-
cal activity among certain groups, as well as the im-
provements or changes it brings about in its practi-
tioners’ lifestyles (Balibrea, Santos, & Lerma, 2002;
Cagigal, 1979; Dominguez, 1998; Gomez, 2009a,
2009b; Lawton & Reema, 2010; Marquez, 1995;
Moncusi & Llopis, 2008; Serra-Grima, 1997, 2000;
among others).

Sports are a good tool for social integration, but
in themselves they are incapable of effecting changes.
The studies by Catalano, Berglund, Ryan, Lonczak and
Hawkins (2004), Jiménez and Duran (2005), Moncusi

I “Non-formal education refers to the set of institutions, means
and spheres which are not school but whose purpose is to achieve
educational objectives” (Trilla, 1996).

2 As stated in Law 37/1991 dated 30 December 1991, the RCEA is “a
specific resource created to protect vulnerable children who are at a
social risk, that is, children who are missing the basic elements for
the comprehensive development of their personality.”

Introduccio

Molts infants i adolescents, tant si viuen en un
CRAE (centre residencial d’acci6é educativa), com si ho
fan en el seu nucli familiar, participen i gaudeixen, en el
seu temps de lleure, d’activitats diverses (idiomes, musi-
ca, arts, esports, cuina, sortides...); és el que coneixem
per educacié no formal.!

A Catalunya hi ha gairebé un centenar de CRAE,?
amb més de 1800 places per atendre els infants i adoles-
cents que ho necessiten (Quiroga, 2009).

El CRAE és aquella institucié que rep i accepta una
comanda social per efectuar de forma temporal la su-
plencia de la familia com a institucié educativa fo-
namental, en les seves funcions basiques adrecades
a un infant i/o0 adolescent, que per circumstancies
diverses, esta en situacié d’abandd, maltractament,
desatenci6 o en risc greu d’estar-ho (Torralba, 2006,

pag. 16).

La practica esportiva extraescolar és una eina edu-
cativa que ens permet formar els joves i infants en va-
lors i actituds: joc net, companyonia, sentiment de per-
tinenga a un grup, esforg i respecte so6n valors que estan
constantment presents. Des del CRAE, sén conscients
de la potencialitat de I’activitat fisica i aquesta juga un
paper protagonista en la vida quotidiana del centre (Cos-
ta, 2009; Fundacié Plataforma Educativa, 2008 i 2010;
CRAE “Lo Carrilet”, 2012).

S’han publicat nombrosos estudis relacionats
amb els ambits fisioldogic, psicologic, emocional i
social que demostren la importancia de 1’activitat
fisica en determinats col-lectius i les millores o can-
vis que aquesta suscita en 1’estil de vida dels prac-
ticants (Balibrea, Santos, & Lerma, 2002; Cagigal,
1979; Dominguez, 1998; Goémez, 2009a, 2009b;
Lawton & Reema, 2010; Marquez, 1995; Moncu-
si & Llopis, 2008; Serra-Grima, 1997, 2000; entre
altres).

L’esport és una bona eina per a la integracié soci-
al, pero no és capag per ell mateix de generar canvis.
Destaquen els estudis de Catalano, Berglund, Ryan,
Lonczak i Hawkins (2004), Jiménez i Duran (2005),

! L’educacié no formal es refereix al conjunt d’institucions, mitjans
i ambits que, tot i no ser escolars, tenen com a finalitat assolir
objectius de caire educatiu” (Trilla, 1996).

2 El CRAE és “aquell recurs especific creat per protegir la infancia
desemparada que esta en situacidé de risc social, és a dir, a qui li
manquen els elements basics per al desenvolupament integral de
la seva personalitat” (Llei 37/1991, de 30 de desembre).
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and Llopis (2008) and Wright and Kallusky (2009) are
particularly noteworthy. We believe that the methodol-
ogy, the human and material resources provided, the na-
ture of the activity and the sports philosophy are the fac-
tors that help turn sports into an educational instrument.
The positive factors include the way sports exert an at-
traction in children and adolescents and the fact that doing
sports requires conditions such as the incorporation of in-
ternal rules, conflict resolution, peer-to-peer communica-
tion and the establishment of social and emotional bonds.

Design of the Research

This study is part of descriptive qualitative re-
search; specifically, it is a case study of a group or
social institution (“Lo Carrilet” RCEA) with the fol-
lowing objectives:

e To ascertain how physical education and sports
are dealt with at the “Lo Carrilet” RCEA in the
town of Tortosa (El Baix Ebre).

¢ To analyse the opinions and the activities propo-
sed by the educators at the RCEA with regard to
physical activity in general and with children and
adolescents under their guardianship in particular.

® To analyse the reasons that children and adoles-
cents have to play sports or not and the benefits
they get from playing sports.

e To ascertain the attitude, behaviour and social
relations of the children and adolescents at the
RCEA who engage in physical activity.

® To identify the role of the instructor or coach and
their vision of physical education and sports with
regard to the children and adolescents at the RCEA.

Sample and Tools

The sample is made up of 23 children and ado-
lescents, 8 guardians and 15 instructors and coaches.
We worked with the population of this RCEA because
it has children and adolescents of both sexes between
the ages of 3 and 18 who have been at the centre for
more than 6 months.

With regard to the evaluation tools, question-
naires with both open-ended and closed-ended ques-
tions were used.® This study seeks to show the reality

3 There are different models of instruments depending on the
stakeholder to whom they are targeted: RCEA guardian, child or
adolescent, and instructor or coach.

Moncusi i Llopis (2008) i Wright i Kallusky (2009).
Considerem que la metodologia emprada, els recursos
humans i materials aportats, el caracter de I’activitat i
la filosofia esportiva seran els elements que ajudaran a
convertir 1’esport en un instrument educatiu. Com a fac-
tors positius destaquem 1’atraccié que genera 1’esport en
els infants i adolescents, la practica del qual requerira,
entre altres condicionants, la incorporacié de normes in-
ternes, la resolucié de conflictes, la comunicaci6 entre
iguals i I’establiment de vincles socials i emocionals.

Disseny de la recerca

L’estudi s’emmarca dins una recerca qualitativa des-
criptiva, essent concretament un estudi de cas d’un grup
o institucié social (CRAE “Lo Carrilet”) i es planteja els
objectius segiients:

¢ Coneixer el tractament de I’educacid fisica i I’es-
port al CRAE “Lo Carrilet” de Tortosa (el Baix
Ebre)

¢ Analitzar les opinions i les propostes dels educa-
dors del CRAE respecte a la practica fisica en ge-
neral i amb els infants i adolescents tutoritzats en
particular.

¢ Analitzar el motiu pel qual els infants i adolescents
realitzen o no esport i els beneficis que obtenen de
la seva practica.

e Coneixer ’actitud, la conducta i les relacions so-
cials dels infants i adolescents del CRAE que rea-
litzen activitat fisica.

e Identificar el rol del monitor o entrenador i la seva
visi6 de I’educacio fisica i I’esport respecte als in-
fants i adolescents del CRAE.

Mostra i instruments

La mostra esta formada per 23 infants i adolescents,
8 tutors i 15 monitors i entrenadors. Es treballa amb la
poblacié d’aquest CRAE perque hi ha infants i adoles-
cents d’ambdds sexes, d’edats compreses entre els 3 i
els 18 anys i amb un periode d’estada al centre superior
als 6 mesos.

Pel que fa als instruments d’avaluaci6 emprats,
s’utilitzen uns qiiestionaris de preguntes tancades i
obertes.?> Es una investigacié que pretén mostrar la

3 Hi ha diferents models d’instrument segons I’agent a qui van dirigits:

tutor del CRAE, infant o adolescent i monitor o entrenador.
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of a local RCEA during a given period of time. This
qualitative facet allows us to learn at first-hand about
the vision of the different stakeholders involved in the
process and to further explore specific aspects.

Procedure

The steps taken to process the data obtained from
the questionnaires administered to the guardians
of the RCEA and the coaches and instructors
were as follows: a) codification of the responses,
creation of a matrix and extraction of the data from
the surveys; b) entry of all the data obtained into
spreadsheets; ¢) use of the statistics software SPSS
(Statistical Product and Service Solutions) version
14.0 for Windows to tally the responses and make the
statistical calculations; and d) development of graphs
on variables and triangulation of the data obtained
from the different instruments.

Results. Analysis of the Sample

Once the information was gathered from the dif-
ferent instruments, we analysed it in detail in order
to meet the research objectives. Thus, 65.2% of the
population of the RCEA was boys and 34.8% was
girls between the ages of 4 and 17. The mean age
was 11.9. There are eight guardians whose jobs con-
sist in keeping track of the children in school and
outside of school, handling issues within the centre,
and supervising and coordinating the relationship
and/or visits with the family and medical matters.
The instructors and coaches (n=15) from the sports
organisations in Tortosa and nearby towns were also
analysed. There are twice as many male coaches as
female ones, and they have between 4 and 28 years
of experience.

Regarding doing sports at school, we found that
65.2% of the individuals engage in sports outside of
school time, compared to 34.8% that do not. Of the
girls at the centre, 75% play sports, while 60% of the
boys do. Among those who do not play sports, 25%
are convinced that they do not want to, it is their
own decision; 50% do not because they arrived at the
RCEA when the school year was already underway;
and the remaining 25% are having problems finding
an activity that meets their interests, either because
of their age or because of the specific care they
require.

realitat d’'un CRAE del territori en un periode determi-
nat. Aquesta vessant qualitativa ens permet congixer de
primera ma quina és la visi6 dels diferents agents im-
plicats en el procés i aprofundir en aspectes concrets.

Procediment

Per al tractament de les dades obtingudes mitjan-
cant els qiiestionaris efectuats als tutors del CRAE i
als entrenadors i monitors hem seguit aquests passos:
a) codificaci6 de les respostes, creacié d’una matriu i
buidatge de les enquestes; b) introducci6 de totes les
dades obtingudes en fulls de calcul; ¢) utilitzacié d’un
programari estadistic SPSS (Statistical Product and
Service Solutions) versi6 14.0 per a Windows per fer
el recompte de les respostes i els calculs estadistics,
i d) elaboraci6 de grafics de variables i triangulacid
de les dades obtingudes mitjancant els diferents instru-
ments.

Resultats. Analisi de la mostra

Un cop recollida la informacié mitjancant els dife-
rents instruments, passem a analitzar-la amb detall per
tal de donar resposta als objectius de la investigacio.

El 65.2% de la poblaci6 del CRAE s6n nois i el
34.8% son noies, d’edats compreses entre els 4 i els 17
anys. La mitjana d’edat se situa als 11.9 anys. Al centre,
hi ha vuit tutors. La seva tasca consisteix en fer el segui-
ment de I’infant a nivell escolar i extraescolar, gestionar
les qiiestions de dins el centre, supervisar i coordinar la
relacié i/o les visites amb la familia i els aspectes me-
dics. Els monitors i entrenadors (n = 15) de les entitats
esportives de Tortosa i pobles del voltant també han es-
tat motiu d’analisi. Hi ha el doble d’entrenadors de sexe
masculi que femeni amb una experiéncia entre els 4 i els
28 anys.

Respecte a la practica esportiva al centre, obte-
nim que el 65.2% dels individus practica esport fora
de I’horari escolar, davant el 34.8% que no ho fa.
De les noies que hi ha al centre, el 75% fa esport;
dels nois, el 60%. Entre els que no practiquen es-
port, el 25% té molt clar que no desitja practicar-ne,
és una decisi6é propia; el 50% no ho fa perque ha
arribat al CRAE quan el curs escolar ja estava molt
avangat i el 25% restant té problemes per trobar una
activitat que s’adapti a les seves caracteristiques, ja
sigui degut a I’edat o a 1’atenci6 especifica que re-
quereix.
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Whether or not they play sports is not always the
users’ own decision. The results show that 80% of
those who do play sports decided to themselves, while
the remaining 20% did not but the guardians thought
they should. Only in 60% of the cases did they choose
the sport that they wanted to play this season: 46.7%
of the subjects play football and the remaining 53.3 %
are scattered among a variety of sports. From this lat-
ter group, there are three activities with the same level
of participation (13.3%): swimming, rhythmic gym-
nastics and dance. Martial arts and rowing show lower
participation percentages. If we classify the sports into
individual or group, 53.3% of the children and ado-
lescents play individual sports and 46.7% play group
sports. Football is the only team sport, and only boys
play it. In contrast, in the individual sports, 25% are
boys and 75% are girls. Therefore, we should strive
to offer a group sport for girls, too, as well as encour-
age other team sports besides just football.

We believed that the number of people who partici-
pate in the activity was another factor worth bearing in
mind. Between 11 and 20 boys per session represent
75% of the participants, and 13% of them engage in
activities with more than 20 participants. Although it
is true that some coaches, especially in football, have
an assistant coach, we believe that it might be worth-
while to pose the idea in future studies with a larger
sample to analyse whether this may somehow affect
the students’ behaviour, learning and social relations.

Regarding the frequency with which the subjects
engage in sports, 40% participate two days a week
and 46.7% participate three times (two days of train-
ing and one of competition). Sixty percent of the chil-
dren and adolescents compete regularly.

Analysis of Physical Activity, Behaviour and
Social Relations According to the Guardians
The guardians were asked whether the chil-
dren’s behaviour, social relations, physical and men-
tal health and impulse control at the centre had im-
proved, thanks in part to physical activity (Figure I).
Of these guardians, 53.3 % believe that the subjects’
behaviour at the centre has improved little, 40% be-
lieve that it has improved somewhat, and the remain-
ing 6.7% believe that it has improved a lot. Likewise,
46.7% of the guardians believe that the children’s and
adolescents’ physical health has improved somewhat.
When we asked about their mental health, almost

Que realitzin esport o activitat fisica no sempre
significa que els infants ho hagin decidit aixi. Els re-
sultats demostren que el 80% dels que en fan ho van
decidir i el 20% restant no, pero els tutors ho van
creure necessari; només en un 60% dels casos han
escollit I’esport que volien realitzar aquesta tempo-
rada. El 46.7% dels subjectes practica el futbol. El
53.3% restant esta forca més repartit. D’aquest hi
ha tres activitats amb el mateix nivell de participacid
(13.3%): la nataci6, la gimnastica ritmica i la dansa.
En percentatges més petits apareixen les arts marcials
i el rem. Si classifiquem els esports en individuals o
col-lectius, tenim el 53.3% dels infants i adolescents
que practica esports individuals i el 46.7% que en fa
de col-lectius. El futbol és 1’Gnic esport d’equip i és
practicat només per nois. En canvi, en els esports in-
dividuals, un 25% s6n nois i un 75% noies. Ens hem
d’interessar, doncs, en oferir I’esport col-lectiu a les
noies també, aixi com potenciar altres esports d’equip
al marge del futbol.

El nombre de persones que participen en 1’activitat
ens ha semblat un altre factor a tenir en compte. Entre
els 11 1 20 nois per sessi6 hi ha representats el 75%
dels casos i un 13% ho fan en activitats amb més de
20 participants. Si bé és cert que alguns entrenadors,
especialment els de futbol, compten amb un segon en-
trenador, considerem que seria bo plantejar-se la idea
d’analitzar en investigacions futures i amb una mostra
més amplia, si aquest fet pot afectar d’alguna manera la
conducta, aprenentatge i relacions socials dels alumnes.

Respecte a la freqiiéncia de practica obtenim un 40 %
que hi participa dos dies a la setmana i un 46,7% que ho
fa tres (dos dies entrenament i un competicid). E1 60%
dels infants i adolescents competeixen habitualment.

Analisi de I'activitat fisica, la conducta
i les relacions socials segons els tutors

Es pregunta als tutors si el nois han millorat el com-
portament, les relacions socials, la salut fisica i mental i
el control d’impulsos al centre, gracies, entre altres, a la
practica fisica. (Figura 1)

El 53.3% opina que els subjectes han millorat poc
el seu comportament al centre, el 40% que ho han fet
bastant i el 6.7% restant, molt. Quant a les relacions so-
cials el 66,7% ho han fet bastant i el 13.3% molt. El
46.7% dels tutors considera que han millorat bastant la
seva salut fisica. Quan preguntem per la salut mental, hi
ha gairebé set de cada deu infants que no han obtingut
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Figure 1. Has physical activity helped the child to improve different
aspects?

seven out of ten children have not shown significant
improvements. Finally, when analysing impulse con-
trol, we found that 73.3 % had improved little.

We also analysed these variables by relating them
to the sport or activity in which the children and ado-
lescents engage. (Table 1)

Rhythmic gymnastics and rowing are considered the
sports that improve behaviour the most. These are two

PN

Figura 1. La practica fisica ha ajudat el noi/a a millorar en
diferents aspectes?

millores significatives en aquesta vessant. Finalment, i
analitzant el control d’impulsos, observem que el 73.3%
ha millorat poc.

S’ha realitzat també 1’analisi d’aquestes variables tot
relacionant-les amb I’esport o activitat practicada. (Tau-
la 1)

La ritmica i el rem son considerats els esports més
apropiats per millorar el comportament. Es tracta de

Rhythmic Martial Arts
Football Swimming Rowing gymnastics Dance arts Futbol Nataci6 Rem Ritmica Danca marcials
Behaviour Comportament
Little 71.4 50 0 0 50 100 Poc 71.4 50 0 0 50 100
Somewhat 28.6 50 100 50 50 0 Bastant 28.6 50 100 50 50 0
A lot 0 0 0 50 0 0 Molt 0 0 0 50 0 0
Social relations Relacions socials
Little 14.3 0 0 0 50 100 Poc 14.3 0 0 0 50 100
Somewhat  57.1 100 100 100 50 0 Bastant 57.1 100 100 100 50 0
A lot 28.6 0 0 0 0 0 Molt 28.6 0 0 0 0 0
Physical health Salut fisica
Little 28.6 0 0 50 100 100 Poc 28.6 0 0 50 100 100
Somewhat 71.4 100 0 0 0 0 Bastant 71.4 100 0 0 0 0
A lot 0 0 100 50 0 0 Molt 0 0 100 50 0 0
Mental health Salut mental
Little 85.7 50 100 0 50 100 Poc 85.7 50 100 0 50 100
Somewhat 14.3 50 0 100 50 0 Bastant 14.3 50 0 100 50 0
A lot 0 0 0 0 0 0 Molt 0 0 0 0 0 0
Impulse control Control d’impulsos
Little 85.7 100 0 50 50 100 Poc 85.7 100 0 50 50 100
Somewhat  14.3 0 100 50 50 0 Bastant 14.3 0 100 50 50 0
A lot 0 0 0 0 0 0 Molt 0 0 0 0 0 0
-~ -~
Table 1. Relationship between the sport played and different Taula 1. Relacio entre 'esport practicat i diversos aspectes de la
aspects according to the guardians at the centre conducta
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highly technical individual activities which require a
great deal of precision in movements and handling ob-
jects. Of all of the sports mentioned, football is consid-
ered the one in which social relations improve the most
(85.7% between somewhat and a lot), followed equally
by swimming, rowing and rhythmic gymnastics. Dance
was at the tail end, since 50% of the children improved
their friendships little with this activity. In terms of im-
provements in physical health, rhythmic gymnastics
shows quite varied results: 50% said the participants had
improved little and 50% said a lot. The ratings of swim-
ming are positive, as all items were answered somewhat.
Football came to the fore in this dimension, as more than
70% of the respondents believe that the children have
improved somewhat. Finally, 100% of the respondents
say the children have improved a lot with rowing. In this
case, we can see that the sports that expend the most
energy, that is, the most physically demanding sports
(rowing, football and swimming) contributed the most
to improved health. The centre’s guardians believe that
no sports helped the subjects’ mental health much.* Only
the children and adolescents that engage in rhythmic
gymnastics showed improved mental health (100% said
somewhat), followed by swimming and dance. Martial
arts, swimming and football are not very useful for im-
pulse control. Rhythmic gymnastics and dance earned
similar responses of little and somewhat regarding im-
pulse control, and rowing came in first.

Analysis of Physical Activity, Behaviour and
Social Relations According to the Instructors
and Coaches

Through the questionnaires, we asked the coaches
questions that would shed light on the children’s or
adolescents’ motor skills at play (Figure 2).

Acceptance of oneself and others is one of the
most sought-after objectives of physical education,
and it becomes even more important during adoles-
cence. According to the data obtained, 60% accept
and value their own body little or not at all. These
percentages lead us to pose the need to hold specific
activities to improve this body perception.

The next two aspects show very similar values,
since their relationship is visible, although it is not al-
ways cause-and-effect. A total of 46.7% (somewhat)

* The relationship between sports today and mental health is difficult
to analyse since we do not have sufficient information on the subject
and sport may not be the only conditioning factor in this improvement.

dues activitats individuals, molt técniques i que reque-
reixen una gran precisié de moviments i maneig d’ob-
jectes. El futbol és considerat com ’esport, dels esmen-
tats, on més milloren les relacions socials (85.7% entre
bastant i molt); seguit de la natacid, el rem i la ritmica
amb el mateix percentatge. La dansa queda relegada als
llocs de la cua, ja que el 50% dels infants ha millo-
rat poc les seves amistats amb aquesta activitat. Pel que
fa a la salut fisica, la ritmica mostra valors forca dife-
renciats, el 50% es mou en el poc i ’altre 50% en el
molt. Els valors expressats en la natacié son positius,
la totalitat es troba en la casella de bastant. El futbol
ha adquirit protagonisme en aquesta dimensi6 i un per-
centatge superior al 70% considera que els infants han
millorat bastant. Finalment, tenim el rem, on el 100%
se situa en molt. En aquest cas s’observa que aquells es-
ports que generen més despesa energetica, és a dir, més
exigencia fisica (rem, futbol i natacid) son els que han
contribuit més a tenir una millor salut. Els tutors del
centre consideren que en cap cas I’esport ha ajudat molt
a tenir una millor salut mental*. Només els infants i
adolescents que fan ritmica han obtingut una millora en
la seva salut mental (100% al nivell de bastant), seguits
de la natacio i la dansa. Les arts marcials, la natacio i el
futbol ens resulten poc ttils per al control d’impulsos.
La ritmica i la dansa es mouen equitativament entre el
poc i el bastant i el rem se situa en primera posici6.

Analisi de I'activitat fisica, la conducta i les
relacions socials segons els monitors
i entrenadors

Mitjancant els qiiestionaris formulem als entrenadors
unes preguntes que ens permeten coneixer la situacié
motriu de I’infant o adolescent al terreny de joc. (Figu-
ra 2)

L’acceptacié d’un mateix i dels altres és un dels ob-
jectius més cercats en 1’educacid fisica i obté més re-
llevancia encara en 1’etapa adolescent. D’acord amb les
dades obtingudes, el 60% accepta i valora poc o gens
el seu propi cos. Aquests percentatges ens condueixen a
pensar en la necessitat de realitzar activitats especifiques
per millorar aquesta percepcid corporal.

Els dos aspectes segiients presenten valors molt
semblants, ja que la seva relaci6 és visible, tot i que
no sempre és de causa-efecte. El 46.7% (bastant) i el

4 La relaci6 entre esport actual i salut mental és dificil d’analitzar ja
que no disposem d’informacié suficient del subjecte i pot no ser
Unicament ’esport el condicionant d’aquesta millora.
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Figure 2. Physical education and sports

and 6.7% (a lot) are aware of the health benefits of
physical education and sports, compared to 40% that
know little about this relationship. The data are in-
verted when talking about their assessment of sport’s
ability to improve quality of life. One out of every
two children or adolescents is not aware of the re-
percussions of physical activity on their body. A few
sessions to explain the physiological importance of
sports would probably help the participants better un-
derstand what they are doing at play and how it helps
them, and it may even help other children at the cen-
tre who do not engage in physical activity find it use-
ful and get hooked.

Regarding the ability to resolve motor problems
and control execution, in the former we found 66.7%
responded somewhat and 6.7% a lot. However, this
resolution does not imply control over actions, since
40% of the respondents say that the children and ado-
lescents have little motor control.

If we bear in mind that the guardians had opined
that 73.3% of the subjects have little impulse control,
and the instructors and coaches believe that 40% have
minimum control over their motor actions, we can see
the need to offer the children instruments to improve

PN

Figura 2. L'educacié fisica i I'esport

6.7% (molt) coneixen els beneficis de 1’educacio fisi-
ca i I’esport sobre la salut, davant d’un 40% que els
coneix poc. Les dades s’inverteixen quan parlem de
la valoracid que es fa d’aquesta practica per guanyar
qualitat de vida. Per tant, un de cada dos infants o
adolescents no coneix les repercussions que l’activi-
tat fisica té sobre el propi cos. Probablement, unes
sessions en que es posi de manifest la importancia de
I’esport a nivell fisiologic permetra als participants
entendre millor que estan fent al terreny de joc i per
a que els serveix i, fins i tot, pot facilitar que altres
infants del centre, que no realitzen practica fisica, la
trobin 1til i s’hi enganxin.

Respecte a la capacitat de resolucié de problemes
motors i el control en 1’execucié, obtenim en la prime-
ra un 66.7% (bastant), juntament amb un 6.7% molt.
Aquesta resolucié perd, no implica un control de I’ac-
ci6, ja que el 40% dels enquestats expressen que tenen
poc control motriu.

Si tenim present que els tutors havien manifestat que
el 73.3% dels subjectes tenen poc control dels seus im-
pulsos i els monitors i entrenadors creuen que el 40% té
un minim control de les seves accions motrius, arribem a
la necessitat d’oferir instruments als infants per millorar
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these aspects. Therefore, the centre should foster this
dimension and work along these lines by offering the
subjects guidelines on relaxation, mental control and
visualisation of actions in order to facilitate their mo-
tor expression in a given space and time.

With regard to the subject’s participation in the
activity, 86.6% of the children and adolescents take
an active part in the sports sessions, 73.3% of whom
do so somewhat and 13.3% do a lot. We also asked
whether the subjects at the centre have the right level
of self-exigency needed for the task. The responses
were that 6.7% of them do not at all, 40% have little
and 53.5% do somewhat. Finally, with regard to the
expression of emotions and feelings, the coaches be-
lieved that 60% express their emotions through their
body somewhat, compared to 20% who said little and
20% not at all.

Questions were also asked about the behavioural
problems of the children and adolescents. The results
show that 20% have none and 60% few, which means
that four out of every five children and adolescents
behave well in the training or sports sessions. The re-
spondents were also asked about the players’ ability
to modify their behaviour if it is inappropriate, and
66.7% said that they do so somewhat. Therefore,
even though 20% of the children have behavioural
problems, a high percentage is capable of modify-
ing their actions in a specific situation, either on their
own or following the instructions of the instructor/
coach or their fellow players.

Continuing with the analysis, we examined the
children’s and adolescents’ satisfaction with their
physical and sports activity. The first question in this
set (enjoying physical activity in a group) earned re-
sponses of 13.3% a lot and 53.3% somewhat. Three
out of every ten children do not enjoy doing this ac-
tivity. The reasons why not may be varied (the sport
itself, the activities suggested, their fellow players or
the child’s character), but we believe that the coach’s
job is to analyse the motive, share it with the guardi-
ans at the centre and take suitable measures once they
have spoken with the user.

With regard to the subjects’ active participation in
sports sessions, 53.3% claim that they participate little,
26.7% somewhat and the remaining 20% a lot. In the
coaches’ opinion, more than half participate in the ses-
sions little. By analysing the sports available to these chil-
dren with low participation in the sessions, we find that
they are football players and martial arts practitioners.

en aquests aspectes. Per tant, des del centre s’hauria de
potenciar aquesta dimensi6 i treballar en aquesta direccid,
tot oferint als subjectes pautes de relaxacid, de control
mental i de visualitzacié d’accions, per tal de facilitar-los
la seva expressié motriu en un espai i temps determinats.

En relacié amb la participaci6 del subjecte en 1’acti-
vitat, un 86.6% dels infants i adolescents prenen part ac-
tivament a les sessions esportives, dels quals un 73.3%,
bastant, i un 13.3% (molt). També ens hem plantejat
si els subjectes del centre tenen un nivell d’autoexigen-
cia adequat al que requereix la tasca sol-licitada. Un
6.7% confirma que gens, un 40% poc i un 53.3% bas-
tant. Finalment, respecte a 1’expressié de les emocions
i els seus sentiments, els entrenadors consideren que el
60% expressa bastant les seves emocions mitjancant el
seu cos, en comparacié a un 20% que diu poc i un altre
20%, gens.

Es formulen preguntes també sobre els problemes de
conducta dels infants i adolescents. Els resultats mostren
que el 20% no en té i el 60% pocs. Aixo representa que
quatre de cada cinc infants o adolescents té una bona
conducta a I’entrenament o a les sessions esportives.
També son preguntats per la capacitat dels jugadors de
modificar la conducta en cas que no sigui adient i un
66.7% considera que si que ho fa bastant. Aixi doncs,
un elevat percentatge és capa¢ de modificar la seva ac-
tuacié davant una situaci6 concreta, ja sigui per voluntat
propia o per indicacié del monitor/entrenador o els com-
panys de joc.

Seguint amb I’analisi, reflexionem sobre la satis-
faccié que tenen els infants i adolescents amb la prac-
tica que duen a terme. La primera pregunta d’aquest
bloc (gaudeix de la practica fisica en col-lectivitat)
obté un 13.3% a molt i un 53.3% a bastant. Tres de
cada deu infants no gaudeixen fent aquesta activitat.
Les causes per les quals no ho fan poden ser diverses
(el propi esport, les activitats proposades, els com-
panys que hi participen o el caracter de 1’infant), pero
creiem que és feina de I’entrenador analitzar per que
passa aquest fet i comunicar-ho als tutors del centre
per prendre les mesures oportunes després de parlar
amb 1’infant.

En relaci6é amb la participacid activa del subjecte en
les sessions esportives, un 53.3% afirma que hi parti-
cipa poc, el 26.7% bastant i el 20% restant molt. Més
de la meitat, sota la perspectiva dels entrenadors, par-
ticipen poc en les sessions. Analitzant de quins esports
provenen aquests infants amb baixa participacié en les
sessions, observem que es tracta de jugadors de futbol
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Except for two boys, the other football players partici-
pated little, although this is partly due to the large num-
ber of team members, between 14 and 19.

As we can see in Figure 3, 53.3% of the instruc-
tors and coaches say that the children and adolescents
have little confidence in their own abilities, 40%
somewhat and the rest a lot. On the one hand, we find
that almost half of the subjects have self-confidence,
a sign of personal self-esteem. However, there is a
significant number of students who do not have con-
fidence in themselves. This lack of confidence shown
by the subjects is related to their low degree of ac-
ceptance of and lack of value attached to their own
bodies. Therefore, this reveals a clear need to work
on competencies related to security with oneself, ac-
ceptance and self-esteem, that is, internal work.

Effort and the desire to improve personally are
closely tied to one’s self-confidence. When asking
whether the children make an effort, there is a clear
imbalance: 66.7% say little, 26.7% say somewhat
and 6.6% say a lot. This imbalance is even greater
when we ask about their desire to improve: 73.3%
not at all and little, and 20% somewhat.

Even though today it is accepted that we live in a
society that asks for little effort, it is unthinkable to
ignore this large percentage: almost 70%. If we view
physical activity and sport as an activity where you can
have fun, make friends, enter a normalised world, etc.,
we might assume that effort and improvement should
not matter too much. However, these are values which

i de practicants d’arts marcials. Excepte dos infants, la
resta de futbolistes tenen poca participacid, en part tam-
bé degut a I’alt nombre d’integrants de 1’equip, entre 14
i19.

Com podem observar a la figura 3, el 53.3% diu te-
nir poca confianga (sota el criteri dels monitors i entre-
nadors) en les possibilitats propies, un 40% bastant i la
resta, molta. D’una banda, entenem que gairebé la mei-
tat dels subjectes tenen confianca en ells mateixos, se-
nyal d’autoestima personal. Perd d’altra banda, hi ha un
gruix important d’alumnes que confien poc en ells ma-
teixos. Aquesta desconfianca que mostren els subjectes
esta relacionada amb la poca acceptacié i valoracié del
propi cos. Per tant, és fa palesa la necessitat de treba-
llar les competéncies relacionades amb la seguretat d’un
mateix, 1’acceptacid i I’autoestima, és a dir, un treball
intern.

L’esfor¢ i I’afany de millora personal estan intima-
ment 1ligats amb la confianca que un té. En preguntar si
I’infant s’esforca, hi ha un clar desequilibri: 66.7% poc,
26.7% bastant i 6.6% molt, que encara és més ampli si
preguntem per ’afany de millora: 73.3% gens i poc, i
20% bastant.

Tot i que avui en dia es comenta que vivim en una
societat amb poca cultura de 1’esforc, és impensable
deixar passar aquest gairebé 70%. Si entenem I’acti-
vitat fisica i I’esport com una activitat on passar-ho
bé, fer amistats, entrar en un mén normalitzat, etc.,
podem pensar que 1’esfor¢ i la millora no ens han
de preocupar gaire en aquests moments. No obstant,
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Figure 3. Aspects related to the desire to improve
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Figura 3. Aspectes relacionats amb I’esperit de superacioé
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the children and adolescents must acquire as people,
and they can do so through free-time activities.

The last part of the questionnaire administered to
the instructors and coaches is aimed at analysing the
social relations that the child or adolescent from the
centre establishes with their peers and with the activ-
ity’s guide. (Figure 4)

Two of the goals of the centre are for the children
and adolescents to forge social relations and operate in a
normalised environment. The first question asks wheth-
er the students cooperate without discriminating, that is,
we wanted to know if they are capable of taking part in
an activity without treating the other members poorly.
The results speak for themselves: 20% are capable of
doing this a lot, 46.7% somewhat and the remaining
33.3% little. Generally speaking (almost 70%), they co-
operate with their peers in the sessions without taking
their peers’ race, sex, religion or ability into account. In
some cases, the children and adolescents take advantage
of their superiority in the activity they are performing to
exclude some peers: somehow, they use this as a way to
release the tension that often comes from being discrimi-
nated against because they live in the centre.

The respondents said that 46.7% of the children
are little able to engage in teamwork. These children
have learned how to survive in difficult situations

aquests son uns valors que s’haurien d’adquirir com a
persones, i mitjancant les activitats de lleure es poden
aconseguir.

La darrera part del qiiestionari efectuat als monitors i
entrenadors esta encaminada a analitzar les relacions so-
cials que estableix ’infant o adolescent del centre entre
iguals i respecte al guia de I’activitat. (Figura 4)

Que els infants i adolescents estableixin relacions
socials i es moguin en un entorn normalitzat sén dos
dels principals objectius del centre. La primera giiestid
plantejada és si I’alumne coopera sense discriminar, és a
dir, volem saber si I’alumne és capa¢ de prendre part en
una activitat sense donar un tracte d’inferioritat a altres
membres. Els resultats parlen per ells mateixos: el 20%
és capac de fer-ho molt, el 46.7% bastant i el 33.3%
restant poc. En general (gairebé el 70%) coopera amb
els companys de la sessid, sense tenir en compte la seva
raca, sexe, religi6 o capacitat. En alguns casos els in-
fants i adolescents aprofiten la seva superioritat en 1’ac-
tivitat que estan realitzant per deixar fora alguns com-
panys; d’alguna manera ells utilitzen aquest ambit per
alliberar-se de la tensi6 que els suposa tot sovint ser els
discriminats per viure al centre.

El 46.7% dels infants és poc capac de treballar en
equip. So6n infants que han aprés a sobreviure en situa-
cions dificils i que moltes vegades s’han trobat sols i han
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74

Apunts. Educacié Fisica i Esports. 2017, nium. 128. 2n trimestre (abril-juny), pag. 64-77. ISSN-0214-8757



Activitats fisicoesportives al CRAE “Lo Carrilet” | Physical-sports Activities in “Lo Carrilet” Residential Centre for Educational Action

and have often found themselves alone and taken the
course of individual effort. Working with peers to
achieve a shared objective is still a challenge for them.
Sports and physical activity in general are truly useful
educational instruments in this sense since teamwork
is essential to win or improve in both group and indi-
vidual sports. Therefore, the children will learn this
working methodology through playing.

Working with the children and adolescents at the
RCEA, we realised that solving the conflicts that
emerge among peers or with adults with words is dif-
ficult. These children tend to have a great deal of en-
ergy, and it is hard for them to calm down enough
to reflect on what just happened. This is borne out
by the data: 66.7% are little able to do it, compared
to 33.3% who do it somewhat. In this case, the goal
would be to offer the subjects a means of self-control
to help them improve their behaviour. Learning these
strategies will allow them to regulate their reactions
at times when they are nervous or angry and will help
them to establish social relations. Directly related to
this is the question of tolerance. By tolerate we mean
being able to deal with certain actions, attitudes or
opinions of which we sometimes disapprove. In this
case, we found that 6.7% of the children and adoles-
cents are not at all tolerant and 46.7% are little toler-
ant, which accounts for more than half of the sub-
jects. In contrast, 20% are very tolerant and 26.7%
are somewhat tolerant. There is no direct relationship
between being tolerant and the sport they play, nor
with their age or sex.

The subjects studied do not rate themselves very
highly: 66.7% give their personal social skills low
ratings, 60% accept individual differences somewhat.
The picture changes slightly when the figure of the
coach comes into play. Accepting the comments,
suggestions and corrections of another person is a
reality that is difficult for the children and adolescents
(13.3% very difficult, 40% somewhat, 40% little and
6.7% not at all). In any case, we found an increase
in the number of children and adolescents who respect
their instructor or coach (20% a lot, 53.5% somewhat).

Having completed this analysis, we can conclude
that social skills are not worked on much in the terrain
of play and that physical, technical or tactical advanc-
es are prioritised over personal ones. This is the real-
ity, but we cannot forget that we are dealing with chil-
dren and adolescents who are in a learning phase and
will never be members of elite teams. Therefore, we

seguit un cami d’esfor¢ individual. Col-laborar amb els
companys per aconseguir un mateix objectiu encara els
suposa un repte. L’esport i I’activitat fisica en general
son instruments educatius realment utils en aquest sentit
ja que el treball en equip és imprescindible per assolir
les victdries o les millores, tant si es tracta d’un esport
col-lectiu com d’un individual. Per tant, mitjancant el
joc els infants aprendran aquesta metodologia de treball.

Treballant amb els infants i adolescents del CRAE,
ens adonem que resoldre els conflictes, que sorgeixen
entre els companys o els adults, mitjancant les pa-
raules és dificil. Acostumen a ser infants amb molta
energia i els costa asserenar-se per reflexionar sobre
allo que acaba de passar. Aixi ho demostren les dades:
el 66.7% és poc capac de fer-ho, en comparacié amb
el 33.3% que ho fa bastant. En aquest cas es tracta
d’oferir als subjectes mesures d’autocontrol per faci-
litar-los millorar el seu comportament. L’aprenentatge
d’aquestes estrategies els permetra regular les seves
reaccions en moments de nervis o rabia i els facili-
tara 1’establiment de les relacions socials. Relacionat
d’una manera directa amb aquest fet, ens trobem amb
la qiiestié de la tolerancia. Entenem per tolerar el fet
de suportar certes accions, actituds o opinions que en
algunes ocasions no soén aprovades. En aquest cas, ob-
servem que els joves no son gens tolerants en un 6.7 %
i poc en un 46.7%; la qual cosa representa més de la
meitat dels subjectes. En canvi, hi ha un 20% que sén
molt tolerants i un 26.7% bastant. No hi ha cap rela-
ci6 directa entre el fet de ser tolerant amb 1’esport que
es practica, ni amb 1’edat ni el sexe.

Els mateixos subjectes estudiats no es valoren bé. Un
66.7% valora poc les seves capacitats personals respecte
a les relacions socials. El 60% accepta bastant les di-
feréncies individuals. La situacié canvia una mica quan
entra en joc la figura de I’entrenador. Acceptar els co-
mentaris, suggeriments i correccions d’una altra persona
és una realitat que els costa (13.3% molt; 40% bastant;
40% poc i 6.7%). De totes maneres, s’observa un aug-
ment del nombre d’infants i adolescents que respecta el
monitor o 1’entrenador (20% molt, 53.3% bastant).

Finalitzada aquesta analisi, s’arriba a la conclusid
que les habilitats socials es treballen poc al terreny de
joc i que es prioritzen els avencos fisics, tecnics o tactics
abans que els personals. La realitat és aquesta, perd no
hem d’oblidar que estem tractant amb infants i adoles-
cents que es troben en una fase d’aprenentatge i en cap
cas formen part d’un equip d’alt rendiment. Per tant,
convidem els monitors i entrenadors a dur a terme una
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encourage instructors and coaches to reflect on their
job and methodology, as well as to study an approach
that is appropriate given the objectives to be achieved.

Discussion and Conclusions

The “Lo Carrilet” residential centre clearly focus-
es on physical activity and sports. They are part of
the centre education plan, and according to the pro-
fessionals who work there, physical exercise has con-
tributed to improving the children’s and adolescents’
overall development. Physical education and sports
do not educate by themselves; however, they have
certain inherent features that make them an educa-
tional tool. The way they are used, the methodology,
the professionals that carry them out and the activities
are the factors that give them educational potential.
Generally speaking, physical education is viewed as
a useful instrument for educating children and adoles-
cents in a variety of facets (behaviour, conduct, per-
sonal growth, physiology and social relations).

For this reason, the centre works to ensure that
physical activity is present in the users’ everyday lives
and remains steady over time. Despite the high num-
ber of practitioners, the centralisation of the activity
is obvious, and football is the most requested sport,
accompanied only by five other athletic activities, al-
though more than 15 different sports are offered in
the city. The number of participants in the activities is
high, which facilitates the establishment of social rela-
tions. Yet at the same time, since there are so many
users, it is difficult for the coaches to track their learn-
ing and to evaluate them, which leads us to question
whether they really manage to establish an in-depth re-
lationship with the participants in the physical activity.

Even though behavioural improvements were
observed, the areas where the percentages were the
highest were social relations, physical health and self-
esteem, although we are aware that physical activity
is just one of the factors that has fostered these chang-
es (adaptation to the centre, new school and distance
from the source of the problem). Therefore, consider-
ing that physical activity is one way to acquire behav-
ioural habits and attitudes, we believe that this dimen-
sion needs improvement.

The coaches state that the children have few be-
havioural problems but that they show low levels of
self-acceptance and personal self-esteem, from which
we can deduce that the children and adolescents have

introspecci6 en la seva tasca i la seva metodologia, aixi
com estudiar un plantejament apropiat sobre els objec-
tius a assolir.

Discussio i conclusions

El centre residencial “Lo Carrilet” aposta clarament
per activitat fisica i I’esport. Forma part del projecte
educatiu de centre i sota el punt de vista dels profes-
sionals que hi treballen, 1’exercici fisic ha contribuit a
millorar el desenvolupament integral dels infants i ado-
lescents. L’educaci6 fisica i I’esport no eduquen per ells
mateixos, pero si tenen unes caracteristiques propies que
els converteixen en eina educativa. L’is que se’n faci,
la metodologia que s’utilitzi, els professionals que la du-
guin a terme i les activitats que es realitzin son els ele-
ments que li donen potencialitat formativa. En general,
I’educacid fisica és vista com un instrument util per a
I’educaci6 dels infants i adolescents en les seves vessants
més diverses (comportament, conducta, creixement per-
sonal, nivell fisiologic i relacions socials).

Es per aquest motiu que des del centre es treballa
per tal que aquesta esdevingui un element de la vida
quotidiana dels subjectes i es mantingui en el temps.
Malgrat I’alt nombre de practicants, la centralitzacié
de I’activitat és evident i el futbol es converteix en
I’esport més demanat, acompanyat tan sols per cinc
activitats esportives més, tot i que se n’ofereixen més
de quinze de diferents a la ciutat. En les activitats,
el nombre de participants és elevat, la qual cosa fa-
cilita, d’una banda, I’establiment de relacions socials,
pero, d’altra, dificulta el seguiment dels aprenentatges
i ’avaluaci6é del progrés per part dels entrenadors i
ens porta a plantejar-nos si realment aquests arriben
a establir una relacié profunda amb els integrants de
I’activitat fisica.

Tot i que s’han observat millores en la conducta, on
més n’hi hagut ha estat en les relacions socials, en la
salut fisica i en I’autoestima. Som conscients, pero, que
I’activitat fisica és només un dels elements que afavo-
reixen aquests canvis (adaptaci6 al centre, nova escola
o allunyament del focus del problema). Per tant, consi-
derant que la practica fisica és una via per adquirir ha-
bits de conducta i actituds, pensem que aquesta dimensi6
s’ha de millorar.

Els entrenadors manifesten que els infants tenen
pocs problemes de conducta, perd que presenten uns ni-
vells baixos d’acceptacid i autoestima personal. D’aqui
se’n despren la idea que els infants i adolescents tenen
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a different attitude outside the centre. That is, leaving
the RCEA and interacting with other peers and adults
makes them mature and express more agreement with
what is asked of them, although in some cases it is dif-
ficult for them to accept who they are, their circum-
stances and their personal differences. Thus, the coach-
es state that they generally do not accept their bodies
and have little confidence in their abilities. When they
return to the centre, the situation changes since they
all live in similar circumstances and apparently do not
need to justify their mood changes, behaviour or anger.

To conclude, we can state that throughout this
study elements have appeared which show that physi-
cal activity brings improvements in the quality of
life of these children and adolescents. The main goal
should be to get these children to integrate physical
activity into their daily lives and use it as a tool to im-
prove an array of personal and social aspects.
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Abstract

This is a correlational field study which sought to de-
termine the relationship between the biological matura-
tion and muscle power of the upper members of youth
swimmers. Twenty-three children aged 10 to 13 were
evaluated. The sample was described using anthropomet-
ric measurements: height, body mass, arm span, body
composition, body surface area and sexual maturation
(Tanner, 1975). The Wingate test was applied (laboratory
and pool) for upper members, according to Dotan and
Bar-Or (1983) and Morouco (2009), to estimate maxi-
mum power, relative power, average power and the fa-
tigue index. The data are presented in central tendency
and dispersion measures; one-factor differences were cal-
culated and correlations were estimated using the Pearson
and Spearman technique. The results show that training
outside the water influences performance in the water.
Body size and the number of hours of training affected the
power produced by the swimmers, with notable differ-
ences after the age of 10. Body size and greater frequency
of weekly training generated high muscle power values.
Periodic evaluations of strength and power are recom-
mended, along with creating anthropometric profiles and
keeping them updated, applying a self-evaluation ques-
tionnaire of sexual maturation, and adjusting the length
of training as ages increase.

Keywords: swimming, muscle power, muscle strength,
biological maturation

Resum

Es tracta d’una recerca de camp, de tipus correlacional que
va buscar determinar la relacié entre la maduracié biologica i la
poténcia muscular dels membres superiors en nedadors de cate-
gories menors. Es van avaluar 23 nens(es) amb edats compreses
entre els 10 i els 13 anys. La mostra es va caracteritzar a través
de mesuraments antropometrics: alcada, massa corporal, enver-
gadura, composicié corporal i superficie corporal, maduracié
sexual (Tanner, 1975). Es va aplicar Test de Wingate (labora-
tori i piscina) segons Dotan i Bar-Or (1983) i Morouco (2009)
per a membres superiors per estimar poténcia maxima, poténcia
relativa, poténcia mitjana, index de fatiga. Les dades es presen-
ten en mesures de tendeéncia central i dispersid; es van calcu-
lar les diferéncies d’un factor i es van estimar les correlacions
amb la tecnica Pearson i Spearman. Els resultats indiquen que
I’entrenament fora de 1’aigua va influir en el rendiment dins de
I’aigua. La grandaria de les dimensions corporals i el nombre
d’hores d’entrenament té incidéncia sobre la poteéncia produida
pels nedadors, amb diferéncies notables a partir dels 10 anys.
Les dimensions corporals i la major freqiiencia d’entrenament
setmanal generen valors alts de poténcia muscular. Es recoma-
na realitzar avaluacions periodiques de forga i potencia, crear i
mantenir actualitzat el perfil antropometric, aplicar qiiestionari
d’autoavaluacid de caracters de maduracié sexual i ajustar els
periodes de durada de les hores d’entrenament, a mesura que
s’incrementin les edats.

Paraules clau: natacid, poténcia muscular, forca muscular,
maduraci6 biologica

Introduction

The practice of sports, especially competitive
sports, has gained ground in recent years. This has
led to major headway in the development of technolo-
gies and the use of the sciences applied to sports with
the essential goal of improving athletes’ performance.

Introduccio

La practica esportiva, i especialment 1’esport com-
petitiu, ha guanyat espais amb el pas dels anys. Aix0 ha
generat grans avancgos en el desenvolupament de tecno-
logies i la utilitzaci6 de les ciencies aplicades a 1’esport,
amb I’objectiu fonamental de millorar el rendiment en
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Elite sports are increasingly seeking the specialisation
or professionalization of its practitioners, even more
so in early sports, when athletes must start practising
them at a young age in order to achieve maximum
performance.

Pre-pubescent and pubescent youths must spend
a large number of hours in weekly training in order
to improve their sports performance, a factor which
reveals the importance of the trainer’s job, which in-
volves considering factors related to the differences
between chronological age and biological matura-
tion and physical capacities. This is in line with Pé-
rez (1997), who notes that considering that the period
when the most demanding sports activity begins must
take into consideration biological maturation and have
gradual, intense physical preparation in relation to the
training phase.

The effects that the initiation into extremely de-
manding training at young ages have on the body have
been debated in numerous studies. Some researchers
believe that many hours of practice and a very intense
lifestyle is not a pattern that suits children, while oth-
ers are in favour of implementing intense training
programmes before puberty in order to yield better
performance, as in swimming (Pérez, 1997).

In recent years, a large number of studies have re-
ported that anthropometric parameters are key factors in
athletic success. Under equal physical training conditions
from both the quantitative and qualitative standpoint, the
best athletic results are found in subjects with a body
composition and anthropometric characteristics such as
arm span, height, body surface area, lean weight and
others that are more advantageous for the practice of the
specific sport.

The swimmer’s movement through the water is the
net result of the forces that makes them move forward
and those that stop them, and one of the most important
ones is the force of resistance or propulsion (Arellano,
2004; Berger, Hollander & De Groot, 1997; Llana,
2002; Llana, Tella, Benavent, & Brizuela, 2002; Tolga
& Yusuf, 2002; Toussaint, & Beek, 1992).

Proper interaction between the propulsive and
the resistive forces will increase swimming speed.
To achieve this, the athlete must increase their lev-
els of strength and muscle power, so the trainer must
properly mete out the training demands bearing in
mind the swimmers’ particular characteristics, tak-
ing into consideration the fact that muscle power and
the other physical capacities evolve in parallel to the

els atletes. L’esport d’elit busca cada vegada més 1’es-
pecialitzacié o professionalitzacid dels seus practicants, i
més encara en esports precogos, en els quals per obtenir
el maxim rendiment els atletes han d’iniciar la practica
des de ben joves.

Joves prepuibers i pubers han de dedicar gran quanti-
tat d’hores d’entrenaments setmanals per millorar el seu
acompliment esportiu. Aqui rau la importancia sobre el
fet que cada entrenador consideri aspectes relacionats
amb les diferéncies entre 1’edat cronologica i la madu-
racié biologica i les capacitats fisiques. Tal com asse-
nyala Pérez (1997) quan considera que el periode d’inici
en I’activitat esportiva de maxima exigencia ha de tenir
en compte la maduraci6 biologica, i comptar amb una
intensa preparacio fisica progressiva en relacié amb la
fase d’entrenament.

Els efectes que la iniciacié de I’entrenament d’altes
exigencies en edats primerenques produeix sobre 1’or-
ganisme han estat debatuts en diversos estudis. Alguns
investigadors consideren que moltes hores de practica i
un estil de vida molt intens no és un patr6 d’acord amb
la infantesa, mentre que uns altres son partidaris de la
implementaci6 de programes d’entrenaments intensos
abans de la pubertat, per obtenir millors actuacions, com
en el cas de la nataci6 (Pérez, 1997).

En els darrers anys, gran quantitat d’estudis han
reportat que els parametres antropometrics sén factors
claus en 1’exit esportiu. A igualtat de condicions d’entre-
nament fisic, tant des del punt de vista quantitatiu com
qualitatiu, els millors resultats esportius corresponen a
aquells subjectes amb una composicié corporal i unes
caracteristiques antropometriques, com l’envergadura,
alcada, superficie corporal, pes magre, entre altres, més
avantatjoses per a la practica de 1’esport especific.

El desplacament del nedador dins de I’aigua és el re-
sultat net de les forces que tendeixen a fer-lo avancar
i de les que el frenen, considerant-se com una de les
de major importancia la forca de resisténcia o propulsié
(Arellano, 2004; Berger, Hollander & De Groot, 1997;
Llana, 2002; Llana, Tella, Benavent, & Brizuela, 2002;
Tolga & Yusuf, 2002; Toussaint, & Beek, 1992).

Una adequada interaccio entre la forca propulsiva i la
forca resistiva afavoriria 1’increment de la velocitat del
nedador. Per a aix0, ’atleta haura d’augmentar els seus
nivells de forca i poténcia muscular, per la qual cosa
I’entrenador ha de dosificar les carregues d’entrenament
adequadament, atenent les caracteristiques particulars
dels nedadors. Prenent en consideracid que la potén-
cia muscular i les altres capacitats fisiques evolucionen
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development of the human being. This development
does not follow the same pattern in all swimmers but
shows differences according to age and sex (Cancela
& Ramirez, 2003).

As the athlete’s mastery of the sport improves,
more attention should be paid to the special ways
of developing their power. The exercises used must
serve the specific action of the sport in order to al-
low the technique and thereby the performance to
improve. Nonetheless, Newton (2008) notes that em-
piricism, the extrapolation of data from one athlete to
another, as well as team-wide single training schemes
have been the methodology used for many years.

This situation becomes even more complex if the
trainers focus their attention solely on the chronologi-
cal age and ignore the biological age. In some cases,
they forget that each subject shows unique anthropo-
metric characteristics and different levels of muscle
power depending on their age and development; in
consequence, these training sessions can hardly be
appropriate for individual particularities. Considering
these factors and the changes that occur in each stage
of the swimmer’s development is vitally important
when making and evaluating the training plan that
best adapts to each athlete. For these reasons, factors
related to the child’s and adolescent’s physical growth
and biological maturation and everything that this im-
plies must be taken into account.

Thus, the overarching goal of this paper is to de-
termine the relationship between biological maturation,
strength and muscle power for youth swimmers per-
forming the front crawl, while the specific objectives are
to identify the swimmers’ anthropometric characteris-
tics, diagnose the strength and maximum power using
the Wingate test for upper members in swimmers, and
finally to relate their maturation characteristics and de-
veloped potential.

Methodology

This research is a correlational field study (Arias,
2004). In this study, it was sought to establish the relation-
ship between the mechanical power and maturation shown
by 23 subjects (girls n = 18; boys n=15) from the swim-
ming schools in the children’s categories of the INCRET
(National Institute of Worker Training and Recreation,
Venezuela) and Banco Mercantil.

The non-probabilistic procedure was applied to
determine the sample (Hernandez, Fernindez, &

paral-lelament al desenvolupament de I’ésser huma.
Aquest desenvolupament no segueix el mateix cami en
tots els nedadors, sind que presenta diferéncies en funcid
de I’edat i el sexe (Cancela & Ramirez, 2003).

En la mesura en qué s’augmenta el mestratge espor-
tiu de I’atleta, s’ha de prestar més atencié als mitjans es-
pecials de desenvolupament de la poténcia. Els exercicis
que s’utilitzin han d’estar al servei de 1’acci6 especifica de
I’esport que permeti millorar la teécnica i en conseqiiéncia
el rendiment. Malgrat aix0, Newton (2008) assenyala que
I’empirisme, 1’extrapolaci6 de dades d’un atleta a un altre,
aixi com els esquemes Unics d’entrenament per equip han
constituit la metodologia seguida durant molts anys.

La situacié es fa més complexa si els entrenadors
centren la seva atencié tnicament en 1’edat cronologica
i obvien 1’edat biologica. S’obliden, en alguns casos,
que cada subjecte segons la seva edat i desenvolupament
presenta caracteristiques antropometriques particulars
i diferents nivells de poténcia muscular, en conseqiien-
cia, les sessions d’entrenaments dificilment podran estar
adequades a les particularitats individuals. Considerar
aquests aspectes i els canvis que ocorren en cada etapa
del desenvolupament del nedador és de vital importancia
per realitzar i avaluar el pla d’entrenament que millor
s’adapta a Datleta. Es per aquest motiu que s’han de te-
nir en compte els aspectes relacionats amb el creixement
fisic i maduraci6 biologica del nen i adolescent, i el que
aixo implica.

Per tot aix0, es planteja com a objectiu general deter-
minar la relaci6 entre la maduracié biologica, la for¢a i la
poteéncia muscular durant I’execuci6 de la bracada en estil
crol en nedadors de categories menors, tenint com a objec-
tius especifics identificar les caracteristiques antropometri-
ques dels nedadors, diagnosticar la for¢a i poteéncia maxi-
ma mitjancant el test de Wingate per a membres superiors
en els nedadors i, finalment, relacionar les seves caracte-
ristiques de maduracié 1i la poténcia desenvolupada.

Metodologia

La recerca correspon al tipus de recerca correlacio-
nal i de camp (Arias, 2004). En aquest estudi es va buscar
establir la relaci6 entre la poténcia mecanica i la madura-
cié mostrada per 23 subjectes (nenes n = 18; nens n =5),
pertanyents a les escoles de nataci6 de categories menors
del INCRET (Instituto Nacional de Capacitacién y Recre-
acion de los trabajadores, Venecuela) i Banc Mercantil.

Per a la determinaci6 de la mostra es va aplicar el
procediment no probabilistic (Herndndez, Fernandez,
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Figure 1. Test execution and collected data processing

Baptista, 1997). The criteria for inclusion in the
sample were that the swimmers showed healthy
physical conditions, had no obvious or hidden pa-
thology that would prevent them from making in-
tense physical efforts, were between the ages of 10
and 13, and regularly attended the swimming cen-
tre, spending at least 1.5 hours per week in train-
ing. The project began with a meeting with parents
and trainers to inform them of the scope of the
study, in which they provided written approval of
the subjects’ participation in the study.

Once the subjects were authorised to participate, a
level-2 ISAK anthropometrist and 4 assistants began
to collect demographic data and the anthropometric
variables following the guidelines of the Internation-
al Society of the Advancement of Kinanthropometry
(ISAK, 2001). The order of measurement was height
and arm span using a Sanny stadiometer (precision: 1
mm); body mass with a Tanita BC533 electronic body
composition monitor with a precision of 100g (Tanita
Corporation, Tokyo, Japan); and circumferences and
skinfolds (technical measurement error of 5%) us-
ing a Lufkin measuring tape (precision: 1 mm) and
a Slimguide calliper (precision: 1 mm). The subjects’
sexual maturation was determined via a self-evalua-
tion questionnaire by Tanner (1975), which was filled
out with the help of the children’s parents and/or
legal representative. The percentage of fat was esti-
mated using the Slaughter equation (1998) (% fatty
tissue=0.74 x (ZP) + 1 for boys and % fatty tissue=
0.61 x(XP) + 5.1 for girls, in which % fatty tissue:
percentage of fatty tissue and XP: sum of the tricipi-
tal skinfold and calf) and body surface area via the
formula devised by Haycock, Schwartz and Wisolsky
(1978) (body surface area (m?) =0.024265 x weight
(kg)*578 x height (cm)?-3%64).

Figura 1. Realitzacio de la prova i processament de les dades
recollides

& Baptista, 1997). Els criteris d’inclusié per confor-
mar la mostra van ser que els nedadors: demostressin
condicions fisiques saludables, no presentessin cap
patologia evident o oculta que els impedis realitzar
esforcos intensos, tinguessin edats compreses entre
10 i 13 anys i assistissin amb regularitat al centre de
natacié dedicant almenys 1.5 hores d’entrenament set-
manal. El treball es va iniciar amb reunié de pares,
mares i entrenadors per informar de 1’abast de la re-
cerca i per tal que n’aprovessin per escrit la partici-
pacio.

Una vegada autoritzats els subjectes es va proce-
dir a la recol-leccié de dades demografiques i de les
variables antropomeétriques, seguint els alineaments de
la Societat Internacional per a I’Avang de la Cineantro-
pometria (ISAK, 2001), per un antropometrista nivell
2 ISAK i 4 assistents, 1’ordre de mesurament va ser al-
cada i envergadura amb estesiometre Sanny (precisid 1
mm); massa corporal amb una balanga electronica Ta-
nita BC533 amb una precisié 100 g (Tanita Corpora-
tion, Toquio, Japd), circumferéncies i plecs (error tec-
nic de mesurament del 5%) amb cinta métrica Lufkin
(precisié 1 mm), caliper Slimguide (precisié 1 mm).
Es va determinar la maduracié sexual a partir del
qiiestionari d’autoavaluacié de Tanner (1975), comple-
tat amb el suport de pares i/o representant legal del
nen. Es va estimar el percentatge de greix mitjangant
I’equacié de Slaughter (1988) (%TG =0.74x(XP) +
1 per anens i %TG =0.61x(XZP) + 5.1 per a nenes,
on %TG: percentatge de teixit gras i XP: sumatoria
del plec tricipital i panxell) i superficie corporal mit-
jancant la férmula de Haycock, Schwartz i Wisolsky
(1978) (superficie corporal (m?) = 0.024265 x pes
(kg)"-5378 x altura (cm)®-3964).

La segiient prova realitzada va ser el test de Winga-
te de membres superiors (Bar-O, 1987); es va utilitzar
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The next test performed was the Wingate test of the
upper members (Bar-O, 1987). An adapted Monark
894E bicycle ergometer and its corresponding software
were used; the resistances applied were 28.8 g-kg! for
girls and 36.9 g-kg! for boys. Before the test, all the
subjects were told about and shown what the test con-
sisted in, a three-minute conditioning without resistance
was done, and immediately thereafter subjects had a
one-minute rest followed once again by 3 minutes with
20% of the corresponding resistance. After the condi-
tioning was over, the subject was told to start the test.
Three seconds after “start pedalling as quickly as pos-
sible” was heard, the assigned resistance started, and
the work was automatically recorded. At the end of the
test, the subjects were allowed five minutes of active
recovery.

To evaluate the muscle strength during swim-
ming, an adaptation of the test presented by Morougo
(2009) was applied, in which each subject used only
their upper members. Before executing the test, each
athlete performed neuromuscular conditioning outside
the water for 10 minutes and then swam 400 metres
with the front crawl. Two belts with Recoil 360 at-
tachments, two floaters, a PCE FM1000 force gauge
were used for traction and compression force up to
100 kg/981 N with a dynamometric external cell and
an RS-232 interface to transmit the data, a laptop and
a whistle.

To start the test, the athlete placed the floater
between their legs, got face-down in the water and
swam the front crawl using only their upper members
and making their maximum effort for 30 seconds.
The data began to be recorded three seconds after the
start of the swim in order to ensure the tautness of the
attachments.

The data gathered were processed in an Excel
spreadsheet (Microsoft Office 2013) using the statisti-
cal software package SPSS v.20 by IBM.

Analysis of Results

The normality of the distribution was checked
through the Kolmogorov-Smirnov (K-S) hypothesis
test. The characteristics of the group are shown in 7a-
ble 1. On average, boys showed a higher decimal age
than girls, while the amount of experience swimming
was the same for both groups. Boys spent more hours
training per week than girls. Regarding the anthropo-
metric variables, the boys performed better than the

un cicloergometre Monark 8941 adaptat i el seu corres-
ponent programari; les resisténcies aplicades van ser
28.8 g-kg! aplicada a les nenes i 36.9 g-kg! per a nens.
Abans de la prova se’ls va descriure i demostrar a tots
els subjectes en que consistia el test a realitzar; es va rea-
litzar un condicionament durant tres minuts sense resis-
tencia; seguit d’un minut de descans; novament 3 minuts
amb el 20% de la resisténcia corresponent. Conclos el
condicionament es va avisar el subjecte per a I’inici de la
prova. A la veu d’“inicia el pedaleig el més rapid possi-
ble”, transcorreguts 3 segons es va alliberar la resisténcia
assignada i es va iniciar un registre automatic del treball.
En finalitzar la prova es va permetre fer una recuperacio
activa durant cinc minuts.

Per a I’avaluaci6 de la forca muscular mentre es
neda, es va aplicar una adaptacid del test presentat per
Morouco (2009) en la qual cada subjecte utilitzaria
solament els membres superiors. Abans d’executar la
prova, cada atleta va realitzar el condicionament neu-
romuscular fora de 1’aigua durant 10 minuts i poste-
riorment van nedar 400 metres en estil crol. Es van
utilitzar dos cinturons amb lligues Recoil 360, dos
flotadors, un dinamometre PCE FM1000 per a forca
de tracci6 i de compressié fins a 100 kg/981 N amb
cél-lula dinamometrica externa i interficie RS-232 per
a la transmissi6 de dades, un portatil i un xiulet. Es va
fixar una lliga sota el bloc de sortida del carril 1 con-
nectada a la galga extensometrica que transmet la in-
formacid de forca produida durant el test a un portatil.

Per iniciar la prova I’atleta es va col-locar el flotador
entre ambdues cames, va adoptar la posicié ventral i va
nedar en estil crol, utilitzant inicament els seus membres
superiors i produint el seu maxim esfor¢ durant 30 segons.
Les dades es van comengar a enregistrar a partir dels tres
segons d’activitat per garantir la tensi6 de la lliga.

Les dades recollides es van processar en full de
calcul Excel (Microsoft Office 2013) i el programari es-
tadistic SPSS v.20 d’IBM

Analisi dels resultats

Es va comprovar la normalitat de la distribuci6 a
través de la prova d’hipotesi Kolmogorov-Smirnov
(K-S). Les caracteristiques del grup es mostren a la
taula 1. Els nens presenten de mitjana major edat de-
cimal que les nenes, mentre que el temps d’experien-
cia en la practica de la natacid és similar en tots dos
grups. Els nens dediquen més hores d’entrenament
durant la setmana que les nenes. Quant a les variables
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Body surface Percentage of
) area (m?) body fat
ngéfffa(?zﬁ ) M:;iy;’;isrgﬁt)«g) Superficie E:Jemrgs:;:r;c(’:;" ) Percentatge
corporal (m?) de greix
Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
Nenes Nens Nenes Nens Nenes Nens Nenes Nens Nenes Nens
valid ¥ 18 5 18 18 5 18 5 18 5
N valids
m"’::]a 145.96 151.36 39.83 47.24 126 141 14957 158.16 20.45  26.69
standard deviation 9.31 9.11 893 7.2 018 0.14 9.8 7.86 6.05  6.32
Desviacio t|p|Ca
el 638  6.02 2242 1524 1429 993 614 497 2058 23.68
Coeficient de variacio

PN

Table 1. Descriptive values of the anthropometric variables

girls, and the boys’ results were more homogeneous
than the girls’.

The results of the self-evaluation test (Tanner,
1975) show that the girls’ sexual development char-
acteristics are more in line with their age compared
to the boys. When comparing both groups, 57%
showed average maturation and the remaining sub-
jects showed late maturation.

The boys produced a higher level of maximum
strength and mean strength than the girls, while the
fatigue index was higher in girls. The results in
the production of strength were more homogene-
ous in males than in females. In the results of the
power test performed in the laboratory, the boys
produced higher maximum and mean power values
than the girls, just as in the pool test. However,
even though the boys showed the same fatigue in-
dex in the pool test, the girls showed a smaller de-
crease in their performance during this test (Tables
2 and 3).

Statistically significant differences were found
using the sex factor in the means of the follow-
ing variables: decimal age (F=5.428; p < 0.030),
maximum strength (F = 8.835; p <0.007), mean

PN

Taula 1. Valors descriptius de les variables antropomeétriques

antropometriques els nens superen les nenes i al seu
torn els resultats dels homes es mostren més homoge-
nis que el de les dones.

Els resultats del test d’autoavaluacié (Tanner, 1975)
mostra les nenes amb caracteristiques de desenvolu-
pament sexual d’acord amb la seva edat pel que fa als
nens. Quan es comparen els dos grups, el 57 per cent va
presentar maduraci6 mitjana i el restant es va situar com
a subjectes de maduraci6 tardana.

Els nens van produir major nivell de forca maxima i
forca mitjana que les nenes, mentre que I’index de fatiga
de les nenes va ser superior. Els resultats en la produc-
ci6 de forca dels homes van ser més homogenis que el
de les dones. En els resultats de la prova de poténcia
realitzada al laboratori es va obtenir que, igual que en
la prova en la piscina, els nens van produir valors de
poténcia maxima i mitjana superior al de les nenes. No
obstant aix0, a pesar que els nens van obtenir el mateix
index de fatiga que en el test en piscina, les nenes van
aconseguir disminucié menor en el seu acompliment du-
rant aquest test. (Taules 21i 3).

Es van trobar diferéncies estadisticament significati-
ves, utilitzant el factor sexe, en les mitjanes de les varia-
bles: edat decimal (F = 5.428; p < 0.030), forca maxima

PREPARACIO FiSICA | PHYSICAL PREPARATION

Maximum relative strength (kg) Average strength (kg) Fatigue index (%)
Forca maxima relativa (kg) Forca mitjana (kg) index de fatiga (%)

Girls|Nenes ~ Boys|Nens Girls|Nenes  Boys|Nens Girls|Nenes  Boys|Nens
Valid N | N valids 18 5 18 5 18 B
Mean | Mitjana 0.128 0.162 0.084 0.107 53.85 48.89
Standard deviation | Desviaci6 tipica 0.038 0.025 0.031 0.025 17.56 21.87
Variation coefficient | Coeficient de variacié 29.69 15.43 36.90 23.36 32.61 44.73

s S

Table 2. Values of power in the pool

Taula 2. Valors de la poténcia en piscina
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Maximum relative strength (kg) Average strength (kg) Fatigue index (%)

Forca maxima relativa (kg) Forca mitjana (kg) index de fatiga (%)

Girls|Nenes  Boys|Nens Girls|Nenes  Boys|Nens Girls|Nenes  Boys|Nens
Valid N | N valids 18 5 18 5 18 5
Mean | Mitjana 8.01 12.67 6.28 8.80 40.57 48.69
Standard deviation | Desviaci6 tipica SE55) 4.34 3.19 2.88 14.06 525
Variation coefficient | Coeficient de variacié 44.32 34.25 50.80 32.73 34.66 10.78

S -~

Table 3. Wingate test on the upper members. Laboratory

strength (F=5.231; p <0.033), maximum pow-
er (F=17.747, p <0.002) and average power
(F=6.431; p <0.019).

Contrasting the means with age showed that the
anthropometric and biological maturation variables
had significant differences in height (F'=9.272;
p <0.001), body mass (F=4.080; p<0.021),
body surface area (F=5.219; p <0.008), arm span
(F=10.177; p < 0.000) and the appearance of pubic
hair (F=3.779; p < 0.028). The post hoc technique
(Scheffé) allowed us to identify the different groups.

In the height variable, significant differences were ob-
served between the age groups 10 versus 11 (p < 0.048),
10 versus 12 (p < 0.001) and 10-13 (p < 0.018). In the
body mass variable, the difference between means was
found in the group aged 10-12 (p < 0.026), similar to
what was found in body surface area (p < 0.010).

The differences in means among the differ-
ent groups in the arm span variable were found be-
tween the groups aged 10-12 (p < 0.001) and 10-
13 (p <0.05). Finally, the differences found in the

Taula 3. Test de Wingate sobre els membres superiors. Laboratori

(F=28.835; p<0.007), forca mitjana (F=15.231;
p < 0.033), potencia maxima (F=17.747; p < 0.002) i
poteéncia mitjana (F = 6.431; p < 0.019).

El contrast les mitjanes amb I’edat van mostrar que
les variables antropometriques i de maduracié biologi-
ca van presentar diferéncies significatives amb 1’estatu-
ra (F=9.272; p <0.001), massa corporal (F=4.080;
p < 0.021), superficie corporal (F = 5.219; p < 0.008),
envergadura (F=10.177; p <0.000), i aparici6 del
pel pubic (F=3.779; p <0.028). La técnica post hoc
(Schefté) va permetre identificar els grups diferents.

En la variable estatura, es van observar diferéncies
significatives entre els grups d’edat de 10 contra 11
(p <0.048), 10 amb 12 (p < 0.001) i 10-13 (p < 0.018)
anys. En la variable massa corporal la difereéncia entre
mitjanes es troba entre el grup de 10-12 anys (p < 0.026)
similar a 1’observat en la superficie corporal (p < 0.010).

Les diferencies de mitjana entre els diferents grups
de la variable envergadura s’observen entre el grup de
10-12 (p < 0.001) i 10-13 (p < 0.05) anys. I les diferen-
cies oposades en les mitjanes dels grups del pel pubic es

Estadi de maduracié (pel pubic)

Group Age

Dependent variable | Variable dependent Grup Edat
Height (cm) | Estatura (cm) 10 11
12

13

Body mass (kg) | Massa corporal 10 12
Body surface area (m?) | Superficie corporal (m?) 10 12
Arm span (cm) | Envergadura (cm) 10 12
Percentage of body fat | Percentatge de greix 10 13
Maturation level (pubic hair) 10 12

Confidence interval
Interval de confianca

Differences

in mean Lower Upper

Diferéncies Standard limit limit

de mitjana error Significance Limit Limit
(1) Error tipic  Significanca inferior superior
—13.95* 4.525 0.048 -27.812 -0.0876
-19.25* 3.695 0.001 -30.568 -7.931
17.558* 4.888 0.018 2.585 32.531
-14.808* 4.353 0.026 -28.143 -1.473
-0.319* 0.08233 0.010 -0.571 -0.067
-19.024* 3.639 0.001 -30.171 -7.877
-20.325* 4.814 0.038 -35.071 -5.578
-1.500* 0.4667 0.038 -2.929 -0.0704

* The difference in means is significant at 0.05. | * La diferéncia de mitjanes és significativa al nivell 0.05.

PN

Table 4. Groups with significant differences. Factor: Age.

PN

Taula 4. Grups amb diferéncies significatives. Factor: edat
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means of the groups in pubic hair were between the
groups aged 10-12 (p < 0.038) (Table 4).

In weekly training time, significant differences
were found in the results of both tests: maximum
strength (F=12.669; p <0.000), mean strength
(F=28.944; p < 0.000), fatigue index (F=24.352;
p < 0.000), maximum power (F = 25.870; p < 0.000)
and average power (F = 66.788; p < 0.000).

In maximum strength, differences were found
between the groups that train 1.5-6 hours per week
(p < 0.10) and 1.5-12 hours per week (p < 0.000).
Mean strength revealed differences between the
groups that train 1.5-6 hours per week (p < 0.000)
and 1.5-12 hours per week (p < 0.000). Likewise,
the fatigue index showed significant differences
between the groups that trained 1.5-6 and 1.5-12
hours per week, with a significance of p < 0.000
(Table 5).

The variables related to the general Wingate test
for upper members, just like the specific test in the
pool, showed significant differences between the
groups that trained 1.5-6 and 1.5-12 hours per week,
with a significance of p < 0.000.

Based on the results of the Pearson correlation
(p <0.05), it was found that height (r =0.671;
p <0.000), arm span (r = 0.740; p < 0.000), body
mass (r =0.531; p <0.009) and body surface area
(r=0.581; p <0.004) are associated with and in-
crease with age. Height showed a high significant

troben entre els grups de 10-12 anys (p < 0.038). (Tau-
la 4).

En el temps d’entrenament setmanal, es van observar di-
ferencies significatives pel que fa als resultats obtinguts per
a ambdues proves: for¢a maxima (F'= 12.669; p < 0.000),
forca mitjana (F=28.944; p <0.000), index de fatiga
(F=24.352; p <0.000), potencia maxima (F=25.870;
p < 0.000) i poténcia mitjana (F = 66.788; p < 0.000).

En la forca maxima, les diferéncies es presen-
ten entre els grups que entrenen 1.5-6 hores setmanals
(p <0.10), i 1.5-12 hores setmanals (p < 0.000). La
forca mitjana presenta les diferéncies entre els grups
que entrenen 1.5-6 hores setmanals (p < 0.000) i 1.5-
12 (p < 0.000). D’igual forma I’index de fatiga va pre-
sentar diferéncies significatives entre els grups d’1.5-6 i
1.5-12 hores d’entrenaments setmanals amb una signifi-
canca de p < 0.000. (Taula 5)

Les variables relacionades amb el test de Wingate
general per a membres superiors va presentar, igual
que el test especific en piscina, diferéncies signifi-
catives entre els grups d’1.5-6 i 12-1.5 hores d’en-
trenaments setmanals, tots amb una significanca de
p < 0.000.

A partir dels resultats obtinguts mitjancant la cor-
relaci6 de Pearson (p < 0.05) es va obtenir que 1’esta-
tura (r =0.671; p <0.000), I’envergadura (r =0.740;
p < 0.000), la massa corporal (r=0.531; p <0.009) i
la superficie corporal (r =0.581; p < 0.004) estan asso-
ciades a ’edat i augmenten amb aquesta. L’alcada va

Confidence interval
Minimum Interval de confianca
hours/ Hours of Differences
week training/week in mean Standard Lower Upper
Minimes Hores/ Diferencies error limit limit
hores/ setmana de mitjana Error Significance Limit Limit
Dependent variable | Variable dependent setmana  d’entrenament () tipic Significanca inferior superior
Maximum relative strength (kg) pool 15 6 -1.393* 0.408 0.01 -2.473 -0.3141
Forga maxima relativa (kg) piscina ’ 12 -2.133* 0.443 0.00 -3.304 -0.9622
Mean strength (kg) pool 15 6 -1.468* 0.261 0.00 -2.158 -0.7787
Forca mitjana (kg) piscina ’ 12 -1.998* 0.283 0.00 -2.746 -1.249
fatigue index (%) pool 15 6 30.713* 4.992 0.00 17.518  43.908
Index de fatiga (%) piscina : 12 30.527* 5.414 0.00 16.215  44.839
Maximum relative power (w/kg) laboratory 15 6 -169.234*  33.818 0.00 -258.62 -79.85
Potencia maxima relativa (w/kg) laboratori ’ 12 -250.405* 36.681 0.00 -347.36 -153.454
Average relative power (w/kg) laboratory 15 6 -155.457*  17.408 0.00 -201.47 -109.446
Potencia mitjana relativa (w/kg) laboratori ’ 12 -197.971* 18.881 0.00 —247.88 -148.066
* The difference in means is significant at 0.05. | * La diferéncia de mitjanes és significativa al nivell 0.05.

PN

Table 5. Groups with significant differences. Factor: Hours of
training/week

-~

Taula 5. Grups amb diferéncies significatives. Factor: hores/
setmana d’entrenament
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Height

Estatura
Variables | Variables (cm)
Decimal age (years) | Edat decimal (anys) 0.671**

Height (cm) | Estatura (cm)
Body mass (kg) | Massa corporal (kg)
Body surface area (m?) | Superficie corporal (m?2)

Body surface Percentage of
area body fat
Body mass Superficie Arm span Percentatge
Massa corporal corporal Envergadura de greix
(kg) (m?) (cm) (Slaughter, 1988)

0.531** 0.581** 0.740**
0.803** 0.866** 0.928**

0.992** 0.811** 0.580**

0.857** 0.524**

* The correlation is significant at 0.05 (bilateral). ** The correlation is significant at 0.01 (bilateral).
* La correlacio és significativa al nivell 0.05 (bilateral). ** La correlaci6 és significativa al nivell 0.01 (bilateral).

N

Table 6. Main correlations between anthropometric variables
and age

correlation with the variables body mass (r = 0.803;
p < 0.000), body surface area (r =0.866; p < 0.000)
and arm span (r = 0.928; p < 0.000). A medium sig-
nificant correlation was found between body surface
area (r =0.524; p < 0.010) and the percentage of fat
(r=0.580; p < 0.004) with respect to body mass; as
the body mass increases, the body surface area and
the percentage of fat increase proportionally (7a-
ble 6).

When establishing relationships among the vari-
ables strength, power and anthropometrics, a strong
significant correlation was found between training time
and the variables mean strength (r=707; p < 0.000),
fatigue index (pool) (r =-842; p < 0.000), maximum
relative power (r =0.810; p < 0.000) and average rela-
tive power (r=0.916; p < 0.000), which revealed that
the number of hours per week spent training is a deter-
mining factor in increasing general and specific strength
and power.

Likewise, as the age increases (r=0.451;
p<0.031), body mass (r=0.518; p<0.11),
body surface area (r =0.509; p <013), arm span
(r=20.485; p <0.019) and the percentage of fat
(r=0.428; p <0.41), increase the maximum rela-
tive strength. Therefore, the maximum relative
strength depends on these anthropometric variables
(Table 7).

Maximum relative strength (pool) shows a rela-
tionship with the variable maximum relative power
(r=0.834; p <0.000), while relative mean strength
is strongly correlated with average relative power
(r=10.909; p < 0.000). Furthermore, maximum rela-
tive strength (r =0.828; p < 0.000) and maximum
relative power (r =0.969; p < 0.000) directly affect
the results of the average relative power. Maximum
relative strength (r =-0.662; p < 0.001) showed a

-

Taula 6. Principals correlaciones entre variables antropométriques
i 'edat

mostrar alta correlacié significativa amb les variables
massa corporal (r=0.803; p < 0.000), superficie cor-
poral (r=0.866; p < 0.000) i envergadura (r =0.928;
p < 0.000). Es va trobar correlaci6é mitjana significativa
entre la superficie corporal (r =0.524; p < 0.010) i el
percentatge de greix (r =0.580; p < 0.004) pel que fa a
la massa corporal. A mesura que s’incrementa la massa
corporal, la superficie corporal i el percentatge de greix
incrementen en la mateixa proporcid. (Taula 6)

En establir les relacions entre les variables de for-
¢a, potencia i antropometria es va trobar correlacié forta
significativa entre el temps d’entrenament i les variables
de forca mitjana (r="707; p <0.000), index de fatiga
(piscina) (r=-842; p <0.000), poténcia maxima rela-
tiva (r=0.810; p <0.000) i potencia mitjana relativa
(r=0.916; p <0.000), el que permet assenyalar que el
nombre d’hores que es dediqui a I’entrenament durant la
setmana sera un factor determinant en I’increment de
la forga i la potencia general i especifica.

D’igual forma, a mesura que augmenta I’edat
(r=0.451; p<0.031), la massa corporal (r=0.518;
p <0.11), la superficie corporal (r =0.509; p < 013),
I’envergadura (r =0.485; p <0.019) i el percentatge
de greix (r=0.428; p <0.41), incrementa la forca
maxima relativa. Per tant, la forca maxima relativa
depen de les variables antropomeétriques esmentades
(Taula 7).

La for¢a maxima relativa (piscina) mostra relacid
amb la variable poténcia maxima relativa (r = 0.834;
p < 0.000), al seu torn, la for¢a mitjana relativa té
una correlacié forta amb la poteéncia mitjana relativa
(r=0.909; p <0.000) a més que la forca maxima re-
lativa (r =0.828; p < 0.000) i la poténcia maxima rela-
tiva (r =0.969; p < 0.000) afecten de forma directa
els resultats de la poténcia mitjana relativa. La forca
maxima relativa (r =-0.662; p < 0.001) presenta una
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Forca maxima (kg)
Average strength (kg)

*%
Forca mitjana (kg) Sieg
Fatigue index in pool (%) ~
index fatiga en piscina (%) N
Maximum power (w/kg) -
Poténcia maxima (w/kg) O
Average power (W/kg) 0.859%*

Poténcia mitjana (w/kg)

Hours
of training/week
Hores/setmana  Decimal age (years)
Variables | Variables d’entrenament Edat decimal (anys)
Maximum strength (k
eth (ke 0.451*

* The correlation is significant at 0.05 (bilateral). ** The correlation is significant at 0.01 (bilateral).
* La correlacio és significativa al nivell 0.05 (bilateral). ** La correlaci6 és significativa al nivell 0.01 (bilateral).

Percentage
of body fat
Body mass Body surface area Arm span Percentatge
Massa corporal Superficie corporal Envergadura de greix
(kg) (m?) (cm) (Slaughter)
0.518* 0.509* 0.485* 0.428*
0.467* 0.460* 0.40*

PN

Table 7. Correlations of strength and power variables versus
anthropometrics

medium correlation with the fatigue index, while
average power and mean relative strength showed
a strong correlation with the fatigue index reached
in the pool (r=-0.814; p <0.000 and r=-0.819;
p < 0.000, respectively) (Table 8).

The sexual maturation variables showed a
strong correlation between mammary development
and pubic hair (r =0.821; p < 0.000). With age,
an increase in the value of the mean correlation for
mammary development (r =0.698; p < 0.001) and
pubic hair (f=0.549; p < 0.007) was found. Ta-
ble 9 shows the values of the correlation between
the physical components and the degree of develop-
ment reached. The intensity of the relationship is
between medium and strong, and it is statistically
significant.

The most obvious indicators of development for
girls is pubic hair, followed by shape of breasts.

PN

Taula 7. Correlacions variables forca i poténcia vs
antropometria

correlaci6 mitjana amb 1’index de fatiga, mentre que
la poténcia mitjana i la forca mitjana relativa presen-
ten forta correlacié amb I’index de fatiga aconseguit
dins de la piscina (r =-0.814; p < 0.000 i r =-0.819;
p < 0.000, respectivament) (Taula 8).

Les variables de maduracid sexual van presentar for-
ta correlaci6 entre el desenvolupament mamari i el pél
pubic (r=0.821; p < 0.000). Amb I’edat, es va notar
increment del valor de correlacié mitjana per a desen-
volupament mamari (r =0.698; p < 0.001) i (f=0.549;
p < 0.007) del pel pubic. La raula 9 mostra els valors
oposats de la correlacio entre els components del fisic i
el grau de desenvolupament aconseguit. La intensitat de
la relacid se situa entre mitjana i forta, sent estadistica-
ment significatives.

Els indicadors més evidents de desenvolupament per
a les nenes va representar-lo el pel pubic seguit de la
forma de les mames.

Fatigue index
in pool
Maximum strength Mean strength index fatiga Maximum power
Forca maxima Forca mitjana en piscina Poténcia maxima

Variables | Variables (kg) (kg) (%) (w/kg)
Maximum strength (kg) | Forga maxima (kg) 0.947** -0.662 0.834**
Mean strength (kg) | Forca mitjana (kg) 0.889**
Fatigue index in pool (%) | index fatiga en piscina (%) -0.819 -0.52
Maximum power (w/kg) | Poténcia maxima (w/kg) 0.828** 0.909 -0.814 0.969**
* The correlation is significant at 0.05 (bilateral). ** The correlation is significant at 0.01 (bilateral).
* La correlacio és significativa al nivell 0.05 (bilateral). ** La correlacio és significativa al nivell 0.01 (bilateral).

PN

Table 8. Correlations of strength and power variables

PN

Taula 8. Correlacions variables forga i poténcia
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Decimal age Height Body mass Body surface area Arm span Mean strength
Spearman’s Rho Pubic hair Edat decimal Estatura Massa corporal Superficie corporal Envergadura Forca mitjana
Rho de Spearman Pél puibic (years | anys) (cm) (k8) (m?) (cm) (kg)
Genital 0.913*
Genital N 5
Mammary 0.821** 0.719** 0.662** 0.617** 0.627** 0.494*
Mamari N 18 18 18 18 18 18
Pubic hair 0.536** 0.497* 0.5 0.503 0.421* 0.415*
Pél pubic N 23 23 23 23 23 23
* The correlation is significant at 0.05 (bilateral). ** The correlation is significant at 0.01 (bilateral).
* La correlacio és significativa al nivell 0.05 (bilateral). ** La correlaci6 és significativa al nivell 0.01 (bilateral).

S

Table 9. Correlations of sexual maturation variables

Discussion of Results

The different metabolic capacities, just like the
acquisition of skills, are affected by growth and de-
velopment (Malina, 1994), so the factors that predict
swimming performance can vary for young swim-
mers. These factors may be related to age, height,
weight, arm span, fat and lean body mass and oth-
ers. According to Wagner and Fernandes (2005),
there are no differences between genders, except that
height is slightly lower and the percentage of body
fat is a bit higher in girls, while boys show slightly
higher muscle mass.

Different authors suggest that the differences be-
tween genders begin to become more noticeable af-
ter the age of 10, when the pre-pubescents start on
their road to puberty, which is marked by hormonal
changes. This dovetails with the results found in the
anthropometric variables, in which the boys with a
mean age of 12.4 +0.55 were larger than girls, al-
though the girls had a higher percentage of fat.

A strong correlation has been reported between
height and swimming performance in swimmers,
which could be explained by the fact that greater
height comes with longer upper members, which
benefits efficient movement through the water (Latt
et al., 2010). The values obtained for the population
evaluated match these authors’ suggestions; specifi-
cally, height and arm span showed a strong correla-
tion, in which f=9.28**; p > 0.000.

Likewise, body surface area plays a key role in
the swimmer’s movement through the water. The
larger the body surface area, the greater the contact
area with the water on which resistance or braking
forces can be exerted. When moving through the
water, there is friction with the body surface area,

-

Taula 9. Correlacions variables de maduracié sexual

Discussio dels resultats

Les diferents capacitats metaboliques, com 1’adqui-
sicié d’habilitats, es veuen afectades pel creixement i
desenvolupament (Malina, 1994), per tant els factors
que prediuen el rendiment nedant poden variar per als
nedadors joves. Aquests factors poden estar relacionats
amb l’edat, estatura, pes, envergadura, massa grassa
1 magra, entre d’altres. Segons Wagner i Fernandes
(2005) no existeixen diferéncies entre géneres, excepte
que en les nenes 1’alcada és lleugerament menor i el
percentatge de greix és una mica superior, i els nens
presenten una mica més de massa muscular.

Diversos autors plantegen que les diferéncies entre
generes comencen a fer-se més notories a partir dels
10 anys, moment en el qual inicien el seu pas a la puber-
tat, marcat per un canvi hormonal. Aix0 coincideix amb
els resultats obtinguts en les variables antropometriques,
en que els nens amb edat mitjana de 12.4 + 0.55 anys
van superar en mida les nenes, excepte en el percentatge
de greix.

S’ha reportat que en nedadors existeix una for-
ta correlacié entre l’estatura i el rendiment nedant,
dada que podria explicar-se pel fet que la major alcada
s’acompanya de segments superiors de major longitud,
la qual cosa beneficia 1’eficacia en el desplacament (Latt
et al., 2010). Els valors obtinguts per la poblacié ava-
luada concorda amb el plantejament dels autors, 1’estatu-
ra i ’envergadura van presentar una forta correlacié on
f=9.28%*; p >0.000.

Igualment, durant el desplacament del nedador, la
superficie corporal juga un paper important. Mentre ma-
jor és la superficie corporal, major sera 1’area de con-
tacte amb ’aigua sobre la qual es pot exercir forces de
resisténcia o frenada. En el moment del desplacament es
produeix fregament de I’aigua amb la superficie corporal,
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a force that tends to lower the swimmer’s speed
(Gutiérrez, 1997). In boys, the mean value of body
surface area is 1.41 m? while for girls it is 1.26 m?,
so this may be an advantage for girls’ swimming
performance.

To understand the changes that occur during
growth, it is essential to consider the evaluation of
the different components in the maturation of each
athlete, including the distribution of fatty tissue. The
group of subjects studied showed a difference in adi-
pose tissue, which was more obvious during puberty,
as females acquire more adipose tissue during this
period. The group of boys showed a higher percent-
age of body fat, even when they spent more time on
weekly training.

The amount of adipose tissue and its distribution
in subjects who train can be regarded as a sound in-
dicator of the quality of the training in the different
preparation cycles, since the intensity of the physical
activity performed is crucial to changes in adipose
tissue (Landers, Blanksby, & Smith, 2000).

In a Venezuelan population, Méndez (1996) states
that while the development of the mammary glands in
girls takes place between the ages of 7.7 and 12.3 and
the development of pubic hair between the ages of 8.5
and 12.6, in males genital development takes place
between the ages of 9.8 and 12.8 and the growth of
pubic hair between ages 10 and 14.3. The group of
youngsters studied showed sexual maturation between
average and late, which could be disadvantageous for
competitive performance. Forty-three percent showed
late sexual development. Therefore, the values of the
anthropometric variables, strength and power, as well
as the competitive performance of these swimmers,
may be under the performance of athletes who show
the early maturation characteristic of this sport.

The anthropometric variables showed a strong
correlation with the strength and power variables,
which confirms that as body size increases, the
values of strength and power do as well. Likewise,
the strength produced inside the water is strongly
correlated with the power produced in the laboratory;
in consequence, any achievements outside the
water will have a positive influence on swimming
performance.

The amount of experience in swimming practice
among girls and boys was similar (4.72 +2.72 and
6.60 +2.79 years, respectively). However, the males
spent more hours per week training than the females.

constituint-se com a forca que tendeix a reduir la velocitat
del nedador (Gutiérrez, 1997). En el cas dels nens, el va-
lor mitja de la superficie corporal va ser d’1.41 m? men-
tre que el de les nenes va ser d’1.26 m?; per a les nenes
pot representar avantatge en el seu acompliment nedant.

Per comprendre els canvis que succeeixen durant
el creixement és necessari considerar 1’avaluacid de la
maduracié de cada atleta en els seus diferents compo-
nents, entre ells la distribuci6 del teixit gras. El grup
de subjectes estudiats va mostrar diferencia del teixit
adip6s, va ser més evident en els anys puberals, durant
els quals les dones n’acumulen més. El grup de nens,
tot i que dediquen major freqiiencia d’entrenament set-
manal, van presentar major percentatge de greix cor-
poral.

L’adipositat i la seva distribuci6 en subjectes que
entrenen, podria considerar-se com un bon indicador
de la qualitat de I’entrenament en els diferents cicles
de la preparacid, doncs la intensitat de 1’activitat fisica
realitzada és determinant en els canvis provocats en el
teixit adipds (Landers, Blanksby, & Smith, 2000).

En poblacié venecolana, Méndez (1996) assenya-
la que mentre que en les nenes, el desenvolupament
de les glandules mamaries es produeix entre els 7.7
i 12.3 anys i el desenvolupament del pel pubic entre
els 8.5 anys i els 12.6 anys, en el cas dels homes, el
desenvolupament genital es produeix entre els 9.8 i
12.8 anys i el creixement del pel pubic entre els 10 i
els 14.3 anys. El grup de joves estudiats presenten una
maduracié sexual entre mitjana i tardana, fet que po-
dria ser desfavorable per a I’acompliment competitiu.
El 43% va presentar un desenvolupament sexual tarda.
Per tant, els valors de les variables antropometriques,
for¢a i potencia, aixi com 1’acompliment competitiu
d’aquests nedadors podran estar per sota de I’acom-
pliment d’atletes amb maduracié precog caracteristica
d’aquest esport.

Les variables antropometriques van presentar forta
correlacié amb les variables de forca i potencia, per tant
es confirma que les mides del cos augmenten, els valors
de forca i potencia també ho fan. D’igual manera, la for-
ca produida dins de 1’aigua té forta correlaci6 amb la
potencia produida en el laboratori, en conseqiiencia els
avancos que s’aconsegueixin en sec tindran incidéncia
favorable sobre 1’acompliment nedant.

L’experiéncia en la practica de la nataci6, de ne-
nes i nens va ser similar (4.72+2.72 y 6.60 +2.79
anys respectivament). No obstant aix0, els homes de-
diquen més hores d’entrenament durant la setmana que
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Based on that, it was determined that there are statis-
tically significant differences between the groups that
train fewer hours per week (1.5 hours) and the two
remaining groups (6 and 12 hours). The values of
strength and muscle power are affected by the amount
of time spent training each week.

Conclusions and Recommendations

The anthropometric differences, strength and
muscle power are more obvious after the age of 10:
the body size impacts performance on both general
and specific tests. The larger the body, the higher the
level of strength and power; the higher the weekly
frequency of training, the better the swimmer’s per-
formance both inside and outside the pool; planned,
systematic training guarantees effective changes in
the swimmers’ expression of strength and muscle
power.

The use of Tanner’s self-evaluation questionnaire
(1975) is recommended, which confirms the corre-
spondence between biological age and sexual matura-
tion, along with periodic monitoring of the period of
individual growth and development through anthro-
pometric and performance evaluations. The length
of the training should be adjusted as the age goes up
in line with the principle of the individualisation of
loads.

Conflict of Interests
None.

References | Referéncies

Arellano, R. (2004). Aplicacion de la evaluacion biomecdnica en el
entrenamiento de nadadores. Seminario Europeo de entrenadores de
natacion. Madrid.

Arias, F. (2004). El proyecto de investigacion cientifica. Introduccion a la
metodologia cientifica. Caracas, Venecuela: Editorial Episteme, (4a ed.).

Bar-Or, O. (1987). The Wingate Anaerobic Test. An update on
Methodology, realiability and validity. Sport Medicine, 4(6), 381-
394. doi:10.2165/00007256-198704060-00001

Berger, M. A., Hollander, A. P., & De Groot, G. (1997). Technique
and energy losses in front crawl swimming. Medicine and Science
in Sports and Exercise, 29(11), 1491-1498. doi:10.1097/00005768-
199711000-00016

Cancela, J., & Ramirez, E. (2003). La formacién de jovenes nadadores.
Evolucién de la composicion corporal y de los niveles de fuerza de des-
plazamiento en nadadores/as brasilenios/as de edad comprendida entre los
13y 23 afios. Lecturas, Educacion Fisica'y Deportes, Revista Digital, any
9, ndm. 65. Recuperat de http://www.efdeportes.com/efd65/nadador.htm

les dones. A partir d’aix0 es va determinar que existei-
xen diferéncies estadisticament significatives entre els
grups que entrenen menys hores a la setmana (1.5 ho-
res) pel que fa als dos grups restants (6 i 12 hores).
Els valors de forca i poténcia muscular es veuen
afectats pel temps d’entrenament durant la setmana.

Conclusions i recomanacions

Les diferencies antropometriques, forca i poten-
cia muscular es fan més evidents a partir dels 10 anys:
les dimensions corporals impacten sobre 1’acompliment
en les proves general i especifica. A un cos més gran li
correspon més nivell de forca i poténcia; la major fre-
qiiencia setmanal d’entrenament setmanal influeix sobre
el rendiment del nedador dins i fora de la piscina; 1’entre-
nament planificat de forma sistematitzada garanteix can-
vis efectius en I’expressio de la forca i poténcia muscular
dels nedadors.

Es recomana 1’4s del qiiestionari d’autoavaluaci6 de
Tanner (1975), que confirmi la correspondéncia entre
I’edat biologica i la maduracié sexual i monitoritzar el
periode de creixement i desenvolupament mitjancant
I’avaluacié antropometrica i de rendiment, individual
de manera periodica. S’han d’ajustar els periodes de
durada de les hores entrenament a mida que augmen-
ten les edats, d’acord amb el principi d’individualitzacid
de les carregues.

Conflicte d’interessos
Cap.

Dotan, R., & Bar-Or, O. (1983). Load optimization for the Wingate
Anaerobic Test. European Journal of Applied Physiology and Occu-
pational Physiology, 51(3), 409-417. Recuperat de http://www.ncbi.
nlm.nih.gov/pubmed/6685039

Gutiérrez, M. (1997). Bases biomecanicas de la natacion. Revista Bio-
mecdnica, V(8), 45-50. Recuperat de http://upcommons.upc.edu/
handle/2099/6636

Haycock, G. B., Schwartz, G. J., & Wisolsky, D. H. (1978). Geo-
metric Method for measuring Body Surface Area. A heigth-weigth
formula validated in infants, children and adult. The Jour-
nal of Pediatrics, 93(1), 62-66. doi:10.1016/S0022-3476(78)
80601-5

Hernandez, R., Ferndndez, C., & Baptista, P. (1997). Metodologia de
la Investigacion. Mexic: Mc Graw Hill.

ISAK. (2001). International Standards For Anthropometric Assessment.
Glasgow: International Society for the Advancement of Kinanthro-
pometry.

920

Apunts. Educaci6 Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 78-91. ISSN-0214-8757


https://www.ncbi.nlm.nih.gov/pubmed/6685039
https://doi.org/10.2165/00007256-198704060-00001
https://doi.org/10.2165/00007256-198704060-00001
https://doi.org/10.2165/00007256-198704060-00001
https://doi.org/10.1097/00005768-199711000-00016
https://doi.org/10.1097/00005768-199711000-00016
https://doi.org/10.1097/00005768-199711000-00016
https://doi.org/10.1097/00005768-199711000-00016
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://www.efdeportes.com/efd65/nadador.htm
http://upcommons.upc.edu/handle/2099/6636
http://upcommons.upc.edu/handle/2099/6636
http://upcommons.upc.edu/handle/2099/6636
https://doi.org/10.1016/S0022-3476(78)80601-5
https://doi.org/10.1016/S0022-3476(78)80601-5
https://doi.org/10.1016/S0022-3476(78)80601-5
https://doi.org/10.1016/S0022-3476(78)80601-5
https://doi.org/10.1016/S0022-3476(78)80601-5

Maduraci6 bioldgica, forca i potencia muscular en la bragada de crol | Biological Maturation, Strength and Muscle Power in Front Crawl| Stroke

Landers, G., Blanksby, B., Ackland, T., & Smith, D. (2000). Ki-
nanthropometric differences between world championship senior
and junior elite triathletes. A P. Raeburn (Ed.), The Journal of
Triathlon Science (Noosa, Queensland ed., Vol. Single, pag. 74-87).
Rockhampton, Queensland: Central Queensland University.

Landers, G., Blanksby, B., Ackland, T., & Smith, D. (2000). Ki-
nanthropometric differences between World Championship senior
and junior elite triathletes. The Journal of Triathlon Science, 74-87.
Recuperat de http://www.ausport.gov.au/fulltext/1999/triathlon/lan-
ders.blanksby.ackland.smith.pdf

Latt, E., Jiurimée, J., Méestu, J., Purge, P., Rimson, R., Haljaste,
K., ... Jirimie, T. (2010). Indicadores fisioldgicos, biomecanicos
y antropométricos del rendimiento del sprint de natacién en nadado-
res adolescentes. Revista entrenamiento deportivo Grupo sobre en-
trenamiento. Recuperat de http://www.natacionmexico.com/portal/
Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosy Antro-
pometricosdelRendimientodelEsprintdeNatacionenNadadoresAdo-
lescentes.jsp

Llana, B. (2002). El andlisis biomecdnico en natacion. Recuperat de
http://www.notinat.com.es/docs/analisis_biomecanico_en_natacion.pdf

Llana, B., Tella, J., Benavent, G., & Brizuela, G. (2002). Analysys
of tethered swimming force, tethered swimming power, swimming
speed and antropometrical characteristics of young swimmer in crawl
stroke. 20 International Symposium on Biomechanics in Sports. Re-
cuperat de https://o0js.ub.uni-konstanz.de/cpa/article/view/619/544

Llana, B., Tella, V., & Brizuela, G. (1999). La fuerza propulsiva duran-
te el nado. Estado actual de conocimientos. Revista digital Coleccion
ICD: investigacion en ciencias del deporte (21), 69-76. Recuperat de
http://revistasdigitales.csd.gob.es/index.php/ICD/article/view/123

Malina, R. (1994). Physical growth and biological maturation of young
athletes. Exercise and Sport Sciences Reviews, 22, 389-433.

Méndez, H. (1996). Estudio nacional de crecimiento y desarrollo hu-
mano de la Repiiblica de Venezuela. Caracas, Veneguela: Ministerio
de la Secretaria. Fundacredesa.

Morougo, P. (2009). Force production in tethered swimming and its
relatioship with performance. A new approach to evaluate the anae-
robic capacity of swimmers? Recuperat de http://www.researchgate.
net/publication/40005779 Force production_in_tethered swim-
ming_and_its_relationship_with_performance. A new_approach_
to_evaluate the anaerobic_capacity of swimmers

Newton, R. (2008). Entrenamiento seco para nadador velocista. Re-
vista Alto Rendimiento, 7(42), 7-20. Recuperat de http://www.al-
torendimiento.com/revista-alto-rendimiento/42-capacidad-de-salto-
triatlon/1745-entrenamiento-seco-para-nadador-velocista

Pérez, B. (1997). Efectos del entrenamiento sobre el crecimiento y
desarrollo en nifios y adolescentes. Revista digital Tribuna del Inves-
tigador, 4(2), 102-111. Recuperat de http://www.tribunadelinvesti-
gador.com/ediciones/1997/2/art-4/

Slaughter, M. H., Lohman, T. G., Boileau, R. A., Horswill, C. A.,
Skillman, R. J., Van Loan, M. D., & Bemben, D. A. (1988). Skin-
fold equations for estimation of body fatness in children and youth.
Human Biolology, 60(5), 709-23. Recuperat de http://www.ncbi.
nlm.nih.gov/pubmed/322496512

Tanner J. (1975). The measurement of maturity. Transactions. Euro-
pean Orthodontic Society, 45-60.

Tolga, A., & Yusuf, B. (2002). Experimental and analytical inves-
tigation of the mechanics of crawl stroke swimming. Mechanics
research communications, 31(2), 243-261. doi:10.1016/j.mechres-
com.2003.07.001

Toussaint H., & Beek P. (1992). Biomechanics of competitive front
crawl swimming. Revista Sports Medicine, 13(1), 8-24. Recuperat
de http://www.ncbi.nlm.nih.gov/pubmed/1553457

Wagner, R., & Fernandes J. (2005). Estudio de la relacion entre el
somatotipo y la madurez sexual con la cualidad fisica fuerza en
nifios y jovenes. Fitness & Performance Journal. doi:10.3900/
pj.4.6.332.s

Zatsiorski, V. M. (1989). Metrologia deportiva. Editorial Pueblo y
Educacion, La Habana, Cuba.

PREPARACIO FiSICA | PHYSICAL PREPARATION I

Apunts. Educacié Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 78-91. ISSN-0214-8757

91


http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
http://www.natacionmexico.com/portal/Articulos/Cientificos/IndicadoresFisiologicosBiomecanicosyAntropometricosdelRendimientodelEsprintdeNatacionenNadadoresAdolescentes.jsp
https://scholar.google.es/scholar?hl=es&q=Llana%2C+B.+%282002%29.+El+an%C3%A1lisis+biomec%C3%A1nico+en+nataci%C3%B3n.&btnG=&lr=
https://scholar.google.es/scholar?hl=es&q=Llana%2C+B.+%282002%29.+El+an%C3%A1lisis+biomec%C3%A1nico+en+nataci%C3%B3n.&btnG=&lr=
https://ojs.ub.uni-konstanz.de/cpa/article/view/619/544
https://ojs.ub.uni-konstanz.de/cpa/article/view/619/544
https://ojs.ub.uni-konstanz.de/cpa/article/view/619/544
https://ojs.ub.uni-konstanz.de/cpa/article/view/619/544
https://ojs.ub.uni-konstanz.de/cpa/article/view/619/544
https://revistasdigitales.csd.gob.es/index.php/ICD/article/view/123
https://revistasdigitales.csd.gob.es/index.php/ICD/article/view/123
https://revistasdigitales.csd.gob.es/index.php/ICD/article/view/123
https://revistasdigitales.csd.gob.es/index.php/ICD/article/view/123
https://doi.org/10.1249/00003677-199401000-00012
https://doi.org/10.1249/00003677-199401000-00012
https://www.researchgate.net/publication/40005779_Force_production_in_tethered_swimming_and_its_relationship_with_performance_A_new_approach_to_evaluate_the_anaerobic_capacity_of_swimmers
https://www.researchgate.net/publication/40005779_Force_production_in_tethered_swimming_and_its_relationship_with_performance_A_new_approach_to_evaluate_the_anaerobic_capacity_of_swimmers
https://www.researchgate.net/publication/40005779_Force_production_in_tethered_swimming_and_its_relationship_with_performance_A_new_approach_to_evaluate_the_anaerobic_capacity_of_swimmers
https://www.researchgate.net/publication/40005779_Force_production_in_tethered_swimming_and_its_relationship_with_performance_A_new_approach_to_evaluate_the_anaerobic_capacity_of_swimmers
https://www.researchgate.net/publication/40005779_Force_production_in_tethered_swimming_and_its_relationship_with_performance_A_new_approach_to_evaluate_the_anaerobic_capacity_of_swimmers
https://www.researchgate.net/publication/40005779_Force_production_in_tethered_swimming_and_its_relationship_with_performance_A_new_approach_to_evaluate_the_anaerobic_capacity_of_swimmers
http://www.altorendimiento.com/revista-alto-rendimiento/42-capacidad-de-salto-triatlon/1745-entrenamiento-seco-para-nadador-velocista
http://www.altorendimiento.com/revista-alto-rendimiento/42-capacidad-de-salto-triatlon/1745-entrenamiento-seco-para-nadador-velocista
http://www.altorendimiento.com/revista-alto-rendimiento/42-capacidad-de-salto-triatlon/1745-entrenamiento-seco-para-nadador-velocista
http://www.altorendimiento.com/revista-alto-rendimiento/42-capacidad-de-salto-triatlon/1745-entrenamiento-seco-para-nadador-velocista
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://www.tribunadelinvestigador.com/ediciones/1997/2/art-4/
http://doi.org/10.1016/j.mechrescom.2003.07.001
http://doi.org/10.1016/j.mechrescom.2003.07.001
http://doi.org/10.1016/j.mechrescom.2003.07.001
http://doi.org/10.1016/j.mechrescom.2003.07.001
https://www.ncbi.nlm.nih.gov/pubmed/1553457
https://www.ncbi.nlm.nih.gov/pubmed/1553457
https://www.ncbi.nlm.nih.gov/pubmed/1553457
https://doi.org/10.3900/fpj.4.6.332.s
https://doi.org/10.3900/fpj.4.6.332.s
https://doi.org/10.3900/fpj.4.6.332.s
https://doi.org/10.3900/fpj.4.6.332.s

ENTRENAMENT ESPORTIU | SPORTS TRAINING

Apunts. Educaci6 Fisica i Esports
2017, num. 128, 2n trimestre (abril-juny), pag. 92-107
ISSN-0214-8757

DOI: http://dx.doi.org/10.5672/apunts.2014-0983.cat.(2017/2).128.06

Individual Exercises in
Rhythmic Gymnastics:
Variety and Diversity

CATARINA LEANDRO**
LURDES AVILA-CARVALHO?
ELENA SIERRA PALMEIRO!
MARTA BOBO ARCE*
! University of A Coruiia (Spain)
2University of Porto (Portugal)
*Correspondence: Catarina Leandro
(catarinaleandro@sapo.pt)

Exercicis individuals
de gimnastica ritmica:

varietat i diversitat

CATARINA LEANDRO'*
LURDES AVILA-CARVALHO?
ELENA SIERRA PALMEIRO*
MARTA BOBO ARCE!
tUniversitat de Corunya (Espanya)
2Universitat de Porto (Portugal)
* Correspondeéncia: Catarina Leandro
(catarinaleandro@sapo.pt)

Abstract

The purpose of this study is to perform a quantitative and
qualitative analysis of the technical elements used in individual
exercises in the 2013 World Rhythmic Gymnastics (RG) Cham-
pionship in Kiev, and to identify the structural characteristics of
the composition, which reveals the variety and diversity of RG
exercises with each of the apparatuses. A total of 288 competi-
tion records were analysed corresponding to the exercises of
the 72 gymnasts with each apparatus (hoop, ball, clubs and rib-
bon). The data were analysed via descriptive statistics and non-
parametric tests (Kruskal-Wallis, Mann-Whitney and Friedman
test). The results showed structural characteristics in the com-
position of the exercises which were similar in the different mo-
dalities in terms of the aspects of the bodyskills that determined
the highest percentage of the composition. The exercises with
the different apparatuses are distinguished into the groups more
related to the artistic part (mastery, dance steps and dynamic
elements of rotation with launch, DER), primarily due to the
specific characteristics of each apparatus. This study provides
up-to-date information on the technical content of the individual
exercises in elite RG to be considered with regard to: (1) the
possibility of modifying the current Code of Points, particularly
the definition of the composition requirements which favour va-
riety and diversity, and to foster the artistic value and technical
unity of the apparatus; and (2) the process of formation of value
and the performance profile of elite RG.

Keywords: bodyskills, apparatus technique, variety, diver-
sity, rhythmic gymnastics

Resum

L’objectiu d’aquest estudi és fer una analisi quantitativa i
qualitativa dels elements técnics utilitzats en exercicis indivi-
duals en el Campionat del Mén de Gimnastica Ritmica (GR)
a Kiev, 2013, i identificar les caracteristiques estructurals de
la composicié que permeten percebre la varietat i diversitat en
els exercicis de GR en cadascun dels aparells. Es van analit-
zar 288 fitxes de la competicid, corresponents als exercicis de
72 gimnastes en cada aparell (cercol, pilota, maces i cinta). Les
dades van ser analitzades mitjancant estadistica descriptiva i pro-
ves no parametriques (Kruskal-Wallis, Mann-Whitney i prova
de Friedman). Els resultats mostren caracteristiques estructurals
en la composici6 dels exercicis similars en les diferents modali-
tats respecte als aspectes de la tecnica corporal que determinen el
major percentatge en la composicié. Els exercicis dels diferents
aparells es distingeixen en els grups més relacionats amb la part
artistica (mestratge, passos ritmics i elements dinamics de rota-
cié amb llancament, EDR), principalment a causa de les caracte-
ristiques especifiques de cada aparell. Aquest estudi proporciona
informacié actualitzada sobre el contingut tecnic dels exercicis
individuals de GR d’elit, per ser considerada respecte a: (1) la
possibilitat de modificar el present codi de puntuacid, sobretot
en la definicié de les exigéncies de composicié que afavoreixin
la varietat i diversitat i fomentar el valor artistic i la unitat téc-
nica de ’aparell; (2) el procés de formaci6 de valor i el perfil
d’acompliment de GR d’elit.

Paraules clau: tecnica corporal, tecnica d’aparell, varietat,
diversitat, gimnastica ritmica

Introduction

The main determinant of success in competition in
rhythmic gymnastics (RG) is the ability to carry out,
with the utmost accuracy, the high-level elements of
bodyskills and apparatus technique in perfect harmony
with the feel and rhythm of the music. This should re-
sult in a choreography whose originality and diversity

Introduccio

El principal determinant de 1’éxit en la competicid
en gimnastica ritmica (GR) és la capacitat de dur a ter-
me amb correccié maxima els elements d’elevat nivell
de teécnica corporal i d’aparell, en perfecta harmonia
amb el caracter i el ritme de la musica. Aquest suposit
ha de donar com a resultat una coreografia que, per la
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becomes a magnificent artistic show for the spectators
and is viewed as a challenge in high performance. The
composition of the exercises is characterised by being
unique, with diversity and creativity (Balcells, Martin,
Anguera, & Dinusova, 2009), which reflects the cho-
reography display (Pelin, 2013). In this Olympic cy-
cle, the Code of Points (CP) (International Gymnastics
Federation, FIG, 2012) presents a wide range of op-
tions in terms of the different bodyskill elements in an
intelligent, easily understandable way (Wang, Lu, &
Sun, 2013). These options may be part of the composi-
tion of the RG exercises by the decision of the coach
(Vitrichenko, Klentrou, Gorbulina, Della Chiaie, &
Fink, 2011), and they meet the specific standards estab-
lished for the different apparatuses (hoop, ball, clubs
and ribbon) in high-level gymnasts. The technique of
rhythmic gymnastics has undergone a constant, spec-
tacular evolution in recent years due primarily to the
evolution of its CP, which has sought higher appre-
ciation of the competition exercises (Sierra-Palmeiro,
Fernandez-Villarino, & Bobo-Arce, 2015).

It is important to examine whether these requirements
are guidelines for the evolution of this sport, which en-
compasses the principle of sports spectacle because of
both the variety and diversity of the technical elements
represented in each exercise and for each apparatus, and
the increasing complexity of the way these elements are
applied. The lack of variety and the similarity of the
bodyskill elements with different apparatuses in gym-
nasts at different levels can lead to the public’s dissatis-
faction with the originality and variety (Agopyan, 2014).

Considering that the composition requirements es-
tablished in the CP share a common base in terms of
the number and value of all the apparatuses with regard
to the bodyskill elements (balances, leaps and pirou-
ettes) and the number and value of the masteries, dance
steps and dynamic elements with rotation (DER), it
is essential to ascertain whether these definitions are
guiding us in building GR exercises which are overly
similar in the same gymnast with each different appa-
ratus and among the different gymnasts, if it compro-
mises the variety and diversity in each exercise in the
different apparatuses, and ultimately if it compromises
the sports spectacle. According to Avila-Carvalho,
Klentrou, Palomero and Lebre (2012), the result of the
analysis of these factors may contribute to the practice
development programmes, as well as the experimen-
tal designs used in scientific research into RG. This
kind of study should influence the construction of the

seva originalitat i diversitat, es presenti com un magni-
fic espectacle d’art per a ’espectador i sigui vist com
un desafiament en 1’alt rendiment. La composici6 dels
exercicis es caracteritza per ser Unica, amb diversitat i
creativitat (Balcells, Martin, & Anguera, & DinuSova,
2009), la qual cosa reflecteix I’espectacle de coreografia
(Pelin, 2013). En aquest cicle olimpic, el codi de pun-
tuacié (CP) (Federaci6 Internacional de Gimnastica,
FIG, 2012) presenta de forma intel-ligent i de facil per-
cepcié una amplia gamma d’opcions pel que fa a I’elec-
ci6 dels diferents elements de técnica corporal (Wang,
Lu, & Sun, 2013) que poden formar part de la composi-
ci6 dels exercicis de GR per decisi6 de I’entrenador (Vi-
trichenko, Klentrou, Gorbulina, Della Chiaie, & Fink,
2011) i complir amb els requisits especifics establerts
per als aparells (cercol, pilota, maces i cinta) en gimnas-
tes d’alt nivell. La gimnastica ritmica ha experimentat
una evoluci6 constant i espectacular de la seva teécnica en
els dltims anys a causa principalment de 1’evoluci6 del
seu CP, que ha estat buscant una major apreciaci6 dels
exercicis de competicid (Sierra-Palmeiro, Fernindez-Vi-
llarino, & Bobo-Arce, 2015).

Es important examinar si aquests requisits son linia
orientadora en 1’evolucié d’aquest esport, que contem-
pli el principi de I’espectacle esportiu, tant per la varie-
tat i diversitat d’elements teécnics representats en cada
exercici i per a cada aparell, com per ’augment de la
complexitat de I’aplicacié d’aquests mateixos elements.
La falta de varietat i similitud dels elements de tecnica
corporal en diferents aparells en gimnastes de diferents
nivells pot causar insatisfacci6 per al public en 1’apartat
de I’originalitat i la varietat (Agopyan, 2014).

Considerant que els requisits de composicid esta-
blerts en el CP tenen una base comuna pel que fa al
nombre i valor en tots els aparells pel que fa als ele-
ments de tecnica corporal (equilibris, salts i girs) i el
nombre i el valor dels mestratges, passos ritmics i d’ele-
ments dinamics de rotaci6 (EDR), és essencial percebre
si aquestes definicions ens guien per construir exercicis
de GR massa similars en la mateixa gimnasta en cada
aparell i entre les diferents gimnastes; si aixd compro-
met la varietat i la diversitat en cada exercici en els di-
ferents aparells i, en Ultima instancia, 1’espectacle es-
portiu. EI resultat de 1’analisi d’aquests factors pot ser,
segons Avila-Carvalho, Klentrou, Palomero i Lebre
(2012), que influeixi en els programes de desenvolupa-
ment de la practica, aixi com els dissenys experimentals
utilitzats en la recerca cientifica en GR. Aquest tipus
d’estudis haurien d’influir en la construccié del nou
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new CP which appears each Olympic cycle. Within
this context, the purpose of this study is to perform a
quantitative and qualitative analysis of the technical ele-
ments used in individual exercises in the 2013 World
Rhythmic Gymnastics Championship in Kiev and to
identify the structural characteristics that allow the va-
riety and diversity of the RG exercises with each of the
apparatuses to be perceived.

Material and Methods

A total of 288 competition records used in the 2013
World Rhythmic Gymnastics Championship in Kiev
were analysed, corresponding to the exercises of 72
gymnasts with each apparatus (hoop, ball, clubs and rib-
bon). The analysis of the elements of body difficulty (D)
were organised according to the composition require-
ments from the 2012/2016 CP on balances, leaps, pirou-
ettes, mixed difficulties, mastery, dance steps and DER.

This study was approved by the International
Gymnastics Federation (FIG).

A statistical analysis was performed using SPSS and
2010 Excel. The analysis was performed by two inter-
national rhythmic gymnastics judges. The intra-class
correlation coefficient (ICC) in the test-retest method
(intra-examiner) was 0.98. The CCI between the exam-
iners (inter-examiner) was 0.97. The data were analysed
using descriptive statistics and non-parametric tests
(Kruskal-Wallis, Mann-Whitney and Friedman test).

Results

The elements of difficulty observed in individual
exercises are grouped according to the 2012 Code of
Points in the following technical categories: balances,
leaps, pirouettes, mastery, dance steps, DER, mixed dif-
ficulty (MixDif), and criteria related to difficulty (body
waves and pre-acrobatics). The results for each kind of
element are presented qualitatively (technical value and
type of difficulty) and quantitatively (frequency). Re-
garding the overall value (total elements of difficulty)
of the composition, a mean and a standard deviation are
obtained with hoops (9.37 +0.72), balls (9.30 £+ 0.85),
ribbons (9.14 +0.94) and clubs (9.30 +0.79).

Regarding the value contributed by each kind of
elements of difficulty, we can highlight that the high-
est value corresponds to the group of pirouettes and
DERs in all apparatuses. When considering the three
difficulty groups, body-based ones (leap, balances
and pirouettes) are more frequent than pirouettes with

CP que apareix cada cicle olimpic. En aquest context,
I’objectiu d’aquest estudi és fer una analisi quantitativa
i qualitativa dels elements técnics utilitzats en exercicis
individuals, en el Campionat del Mén de Gimnastica
Ritmica a Kiev el 2013 i identificar les caracteristiques
estructurals que permeten percebre la varietat i diversitat
en els exercicis de GR en cadascun dels aparells.

Material i metodes

Es van analitzar 288 fitxes de la competicid, utilitza-
des en el Campionat Mundial de GR a Kiev, 2013, cor-
responents als exercicis de 72 gimnastes en cada aparell
(cercol, pilota, maces i cinta). L’analisi dels elements de
dificultat corporal (D) es va organitzar d’acord amb els
requisits de composicié de CP 2012/2016 sobre equili-
bris, salts, girs, les dificultats mixtes, mestratge, passos
ritmics i EDR.

Aquest estudi va ser aprovat per la Federaci6 Inter-
nacional de Gimnastica (FIG).

Es va realitzar una analisi estadistica amb SPSS i
Excel programa de 2010. L’analisi va ser realitzada per
dos jutges internacionals de gimnastica ritmica. El coe-
ficient de correlaci6 intraclasse (CCI) en el métode test-
retest (intra-examinador) va ser de 0.98. El CCI entre
els observadors (inter-examinador) va ser de 0.97. Les
dades van ser analitzades mitjancant estadistica descrip-
tiva i proves no parametriques (Kruskal-Wallis, Mann-
Whitney i prova de Friedman).

Resultats

Els elements de dificultat observats en exercicis
individuals s’agrupen d’acord amb el codi de pun-
tuacié de 2012 en les segiients categories técniques:
equilibris, salts, girs, mestratge, passos ritmics,
EDR, dificultat mixta (DifMix), i criteris relacionats
amb la dificultat (ones i preacrobacies). Els resultats
per a cada tipus d’element es presenten qualitativa-
ment (valor tecnic i el tipus de dificultat) i quantitati-
vament (freqiiencies). Respecte al valor global (total
d’elements de dificultat) de la composici6é s’obté una
mitjana i una desviaci6 tipica en cercol (9.37 +0.72);
pilota (9.304+0.85); cinta (9.144+0.94) i maces
(9.30 £ 0.79).

Pel que fa al valor aportat per cada tipus dels ele-
ments de dificultat podem destacar que el valor més alt
correspon al grup dels girs i els EDR en tots els aparells.
En considerar els tres grups de dificultat, base del cos
(salt, equilibris i girs) destaquen amb major freqiiéncia

94

Apunts. Educacié Fisica i Esports. 2017, nim. 128. 2n trimestre (abril-juny), pag. 92-107. ISSN-0214-8757



Exercicis individuals de gimnastica ritmica: varietat i diversitat | Individual Exercises in Rhythmic Gymnastics: Variety and Diversity

» 1.8
g = 16 1 L
2.5 = 1.4
1.2
2 1+
. 0.8
15 < 0.6 - —
i 0.4
1 - 02 ] i}
0.5 0 - ; B " "
Rotations Rotations Fouette
o0 B  m inrelevé  onthesoleof  rotations
Mastery Dance DER Leaps Balances Rota- Mixed Criteria “Rotacion‘s" the foot or other Ifotacion?
Mestratge ~ Steps EDR Salts  Equilibris  tions  difficulties  Criteris enrelevé”  body parts Fouette
Passos Rota-  Dificultats Rotacions
ritmics cions mixtes en la planta
del peu o una altra
Bl Hoop | Cércol [ Ball | Pilota  [] Ribbon | Cinta [ Clubs | Maces [ Gl @as

PN

Figure 1. Mean value of the elements of difficulty present in the
exercises with the 4 apparatuses (Kruskal Wallis, *p<0.05)

hoop, ball, ribbon and clubs (2.51 +0.76, 2.74 + 0.88,
2.80+0.85; 2.76 + 0.81, respectively), and the least
frequent group is balances with hoop, ball, ribbon
and clubs (1.19+0.48, 1.15+0.47, 1.02+0.47,
1.12 +0.50, respectively) (Figure 1).

Significant differences were found in the different
apparatuses in the value of difficult of mastery, dance
steps, DER and criteria associated with difficulty (7able
1), especially in the value of the elements with mastery
between the ribbon and hoop (p = 0:00), ribbon and ball
(p = 0:00), clubs and hoop (p =0.01) and clubs and ball
(p = 0:00); the value of the dance steps between ball and
clubs (p=0:00), ball and ribbon (p =0:00), hoop and
clubs (p =0.01) and hoop and ribbon (p =0:00); the
DER value between ball and clubs (p =0:00), ball and
hoop (p = 0:00), ribbon and clubs (p = 0:00) and ribbon
and hoop (p =0:00); and the value criteria associated
with the difficulties between hoop and clubs (p =0.05)
and hoop and ball (p =0.01) (Figure 1).

PN

Figura 1. Mitjana del valor dels elements de dificultat presents en
els exercicis amb els 4 aparells (Kruskal Wallis, *p<0,05)

el dels girs en cercol, pilota, cinta i maces (2.51 +0.76,
2.7440.88, 2.80 4+ 0.85; 2.76 +-0.81), respectivament, i el
de menor freqiiencia el grup dels equilibris en cércol, pi-
lota, cinta i maces (1.1940.48, 1.15+0.47, 1.02 +0.47,
1.12+0.50), respectivament. (Figura 1)

Es van trobar diferéncies significatives en els dife-
rents aparells en el valor de la dificultat del mestratge,
passos ritmics, EDR i criteris associats a la dificultat
(taula 1), especialment en el valor dels elements amb
mestratge entre la cinta i el cércol (p =0:00), cinta
i pilota (p =0:00), maces i ceércol (p =0.01) i ma-
ces i pilota (p = 0:00); el valor dels passos ritmics en-
tre pilota i maces (p = 0:00), pilota i cinta (p = 0:00),
cercol i maces (p =0.01) i cercol i cinta (p = 0:00); el
valor EDR entre pilota i maces (p = 0:00), pilota i cer-
col (p =0:00), cinta i maces (p = 0:00) i cinta i cercol
(» =0:00) i els criteris de valor associat amb les difi-
cultats entre cercol i maces (p =0.05) i cercol i pilota
(p =0.01). (Figura 1)

Hoop | Cércol Ball | Pilota Ribbon | Cinta Clubs | Maces Kruskal-
(n=72) (n=72) (n=72) (n=72) Wallis
Value of the difficulty Mean+SD  Min.-Max. Mean+SD Min.-Max. = Mean+SD  Min.-Max. Mean+SD  Min.-Max. p
Valor de la dificultat Mitjana+DE ~ Min.-Max.  Mitjana+DE  Min.-Max. Mitjana+DE Min.-Max. ~ Mitjana+DE  Min.-Max.
Mastery | Mestratge 0.93+0.56 0-2.6 1.09+0.61 0-3.4 0.58+0.44 0-1.8 0.61+0.41 0-2 0.000*
Dance steps | Passos ritmics 0.74+0.27 0.3-1.5 0.65+0.22 0.3-1.2 0.91+0.25 0.3-1.8 0.87+0.25 0.3-1.5 0.000*
DER | EDR 2.17+0.30 1.5-2.8 1.80+0.24 1.1-2.4 1.83+0.27 1.0-2.3 2.04+=0.31 1.2-2.7 0.000*
Criteria | Criteris 0.18+0.14 0-0.6 0.23+0.12 0-0.6 0.20+0.14 0-0.7 0.23+=0.13 0-0.7 0.007*
- -

Table 1. Descriptive statistics and values of the Kruskal Wallis test
with *p<0.05 for the value of the elements of difficulty present in
the exercises with all 4 apparatuses

Taula 1. Estadistica descriptiva i valors del test Kruskal Wallis amb
*p<0,05 per al valor dels elements de dificultat presents en els
exercicis amb els 4 aparells
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Figure 2. Mean of the number of elements of difficulty present in
the exercises with all 4 apparatuses. (Kruskal Wallis, *p<0.05)

Regarding the number of elements of difficulty present
in the exercises with hoop, ball, ribbon and clubs, the high
number of elements with mastery stands out. If we analyse
the presence of the three body difficulty groups (leaps, bal-
ances and pirouette), we find a high number of pirouette
difficulties with hoop, ball, ribbon and clubs (3.19 +0.
59; 3:31 +£0.64; 3:39 +0.59, 3.35+0.60, respectively),
and a lower number of balance difficulties with hoop, ball,
ribbon and clubs (02:56 +0,99; 0.97 £ 2:50; 2:22 +0.98;
2:44 + 1:04, respectively) (Figure 2).

Among the different apparatuses, we found signifi-
cant differences only in the number of elements with
mastery, the dance steps and criteria associated with dif-
ficulty (Table 2), especially in the number of elements
of mastery between ribbon and hoop (p =0:00), ribbon
and ball (p = 0:00), clubs and hoop (p =0.01) and clubs
and ball (p = 0:00); with the number of dance step ele-
ments between ball and clubs (p =0:00), ball and rib-
bon (p =0.00), hoop and clubs (p =0.01) and hoop and
ribbon (p = 0:00); and with the number of elements of
the criteria associated with difficulty between hoop and
clubs (p =0.05) and hoop and ball (p =0.01) (Figure 2).

PN

Figura 2. Mitjana del nombre d’elements de dificultat presents en
els exercicis amb els 4 aparells. (Kruskal Wallis, *p<0,05)

Pel que fa al nombre d’elements de dificultat presents
en els exercicis de cercol, pilota, cinta i maces, destaca
I’elevat nombre d’elements amb mestratge. Si analit-
zem la presencia dels tres grups de dificultat corporal
(salts, equilibris i gir) destaca el major nombre de difi-
cultats de gir en ceércol, pilota, cinta i maces (3.19 +0.
59; 3:314+0.64; 3:39+0.59, 3.35 +0.60), respectiva-
ment, i el menor nombre de dificultats d’equilibri en
cercol, pilota, cinta i maces (02:56 +0,99; 0.97 +2:50;
2:22 +0.98; 2:44 + 1:04) respectivament. (Figura 2)

Entre els diferents aparells observem diferéncies sig-
nificatives només en el nombre d’elements amb mestrat-
ge, els passos ritmics i criteris associats a la dificultat
(taula 2), especialment en el nombre d’elements de mes-
tratge entre la cinta i el cercol (p =0:00), cinta i pilo-
ta (p =0:00), maces i cercol (p =0.01) i maces i pilota
(p =0:00); i en el nombre d’elements de passos ritmics
entre pilota i maces (p =0:00), pilota i cinta (p =0.00),
cercol i maces (p =0.01) i cércol i cinta (p =0:00); i
en el nombre d’elements dels criteris associats amb di-
ficultat entre ceércol i maces (p =0.05) i cercol i pilota
(p =0.01). (Figura 2)

Hoop | Cércol Ball | Pilota Ribbon | Cinta Clubs | Maces Kruskal-
(n=72) (n=72) (n=72) (n=72) Wallis
Value of the difficulty Mean+SD  Min.-Max. @~ Mean+SD  Min.-Max. = Mean+SD  Min.-Max. Mean+SD  Min.-Max. p
Nombre dificultat Mitjana+DE ~ Min.-Max. Mitjana+DE  Min.-Max. ~Mitjana+DE Min.-Max.  Mitjana+DE  Min.-Max.
Mastery | Mestratge 4.68+2.84 0-13 5.47+3.09 0-17 2.92+x223 09 3.07x2.09 0-10 0.000*
Dance steps | Passos ritmics 2.49+0.91  1-5  2.19+0.74 1-4 3.04+0.86 16 2.92+0.85 1-5 0.000*
Criteria | Criteris 1.79+1.48 0-6 2.38+1.29 0-6 1.97+1.35 0-6 2.25+1.23 0-5 0.005*

F'S

Table 2. Descriptive statistics and values of the Kruskal Wallis
test *p<0.05 for the number of elements of difficulty present in the
exercises with all 4 apparatuses

-

Taula 2. Estadistica descriptiva i valors del test Kruskal Wallis
*p<0.05 per al nombre d’elements de dificultat presents en els
exercicis dels 4 aparells
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Figure 3. Number of elements of difficulty in leaps present in the
exercises with all 4 apparatuses

Difficulties of Leaps

If we observe Figure 3, we can see leaps with a
value of 0.5 are the most representative in the exer-
cises with all apparatuses. They are followed by leaps
with a value if 0.7 and 0.6. The leaps of lesser value
are less represented in the individual exercises with
all the apparatuses. There is also a slight predomi-
nance of leaps with a value 0.5 with the ball, 0.6 with
the ribbon and 0.6 and 0.7 with the hoop.

Table 3 shows that there are no significant differences
(Kruskal-Wallis test) in the frequency of the different
leaps when they are performed with different apparatuses.
However, when the different leaps are analysed, ones with
a value of 0.5 show significant differences (Friedman
test) compared to leaps with other values.

Figura 3. Nombre d’elements de dificultat de salt presents en els
exercicis amb els 4 aparells

Dificultats de salts

Observant la figura 3, veiem que els salts de valor
0.5 sén els més representats en els exercicis en tots
els aparells. Els segueixen els salts de valor 0.7 i 0.6.
Els salts de menys valor sén els menys representats en
els exercicis individuals en tots els aparells. També es
va trobar un lleuger predomini dels salts de valor 0,5
en pilota, de valor 0.6 en cinta, i de valor 0.6 1 0.7 en
cercol.

La taula 3 mostra que no hi ha diferéncies significati-
ves (prova de Kruskal-Wallis) en la freqiiencia d’aparicié
dels diferents salts, quan es realitzen amb diferents apa-
rells. No obstant aix0, analitzant els diferents salts entre
si, els salts de valor 0.5 registren diferéncies significatives
(prova de Friedman) respecte als salts amb altres valors.

Hoop | Cércol Ball | Pilota
(n=72) (n=72)

" Mean+sD Mean+SD
Leaps | Salts Mitjana+DE Mitjana+DE
Value | Valor 0.2 0.06+0.28 0.04+0.26
Value | Valor 0.3 0.19+0.46 0.18+0.45
Value | Valor 0.4 0.24+0.45 0.25+0.49
Value | Valor 0.5 1.28+0.80 1.32+0.74
Value | Valor 0.6 0.26+0.47 0.25+0.49
Value | Valor 0.7 0.46+0.52 0.39+0.51
Value | Valor 0.8 0.13+0.33 0.13+0.37
Friedman Test 0.000 0.000

Ribbon | Cinta Clubs | Maces Kruskal-Wallis
(n=72) (n=72) Test
Mean+SD Mean+SD p
Mitjana+DE Mitjana+DE
0.04+0.26 0.04+0.26 0.954
0.17+0.44 0.21+0.47 0.922
0.26+0.50 0.22+0.45 0.979
1.26+0.88 1.26+0.73 0.967
0.38+0.59 0.28+0.51 0.543
0.50+0.58 0.44+0.52 0.717
0.17+0.44 0.14+0.38 0.964
0.000 0.000

-~

Table 3. Descriptive statistics and values of the Kruskal Wallis test
and Friedman test for the number of elements of difficulty in leaps
present in the exercises with all 4 apparatuses

-~

Taula 3. Estadistica descriptiva, valors de test Kruskal Wallis i test
Friedman, per al nombre dels elements de dificultat de salt presents
en els exercicis dels 4 aparells
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Leaps | Salts Hoop | Cércol  Ball | Pilota Ribbon | Cinta Clubs | Maces Total %
Value | Valor 0.2 <& < = <5 <5 <5 <5 13 1.7%
Value | Valor 0.3 => ﬁlL L 4 = <10 <10 <10 <10 54 7.1%
Value | Valor 0.4 = £, A %, < 2— <20 <10 <10 <10 70 9.2%
2~ = = B X <5 <5 <5 <5 18 2.4%
Value | Valor 0.5 —/07 27 32 29 26 114 15.0%
0 62 56 58 61 237 31.2%
Value | Valor 0.6 ZO7 A 2= o <10 <10 <10 <10 84 11.1%
Value | Valor 0.7 Q 88 28 36 32 129 17.0%
Value | Valor 0.8 A0 __ 9 9 12 10 40 5.3%
188 184 200 187 759 100%

24.8% 24.2% 26.4% 24.6% 100%
a a

Table 4. Number and percentage of elements of difficulty in leaps
present in the exercises with all 4 apparatuses

If we analyse the different kinds of leaps, in those
with a value of 0.5 what stands out is the “pivoting
stride” (31%) and in leaps with a value of 0.7 the
“pivoting stride with flexion in the trunk” (17%).
We can also observe that the ribbon is where leaps
are used the most (26.4%), although the difference
among apparatuses is not significant (Zable 4).

Difficulties of Balances

If we observe Figure 4, we can see that balances
with a value of 0.5 are the most represented in the exer-
cises with all the apparatuses. They are followed in de-
scending order by balances with a value of 0.4 and 0.3.
There is also a slight predominance of balances with a
value of 0.5 with the hoop, 0.4 with the ball and 0.3
with the clubs.

Table 5 shows that there are no significant differ-
ences (Kruskal-Wallis test) in the frequency of the
different kinds of balances with the different appa-
ratuses. However, the balances with a value of 0.5
show statistically significant differences compared to
balances with other values (Friedman test).

If we analyse the different kinds of balances, those
with a value of 0.5 stand out as the most frequent, es-
pecially the “balance with the leg vertical and trunk
horizontal” on the side, front and back (18.1%, 16.4%
and 16.3%, respectively). We can see that balances are
used the most with the hoop (26.3%) (Table 6).

Taula 4. Nombre i percentatge d’elements de dificultat de salt,
presents en els exercicis dels 4 aparells

Analitzant els diferents tipus de salts, destaca dins
dels salts de valor 0.5 amb major freqiiencia la “gamba-
da girant” (31%) i en els salts de valor 0.7 la “gambada
girant amb flexid del tronc” (17%). També podem ob-
servar que en la cinta és on es produeix major utilitzacié
de salts (26.4%), encara que la diferéncia entre els apa-
rells no és significativa. (Taula 4)

Dificultats d’equilibris

Observant la figura 4, trobem que els equilibris de
valor de 0.5 s6n els més representats en els exercicis en
tots els aparells. Els segiients son, en ordre descendent,
els equilibris de valor de 0.4 1 0.3. També es va trobar
un lleuger predomini dels equilibris de valor 0.5 en cér-
col, de valor 0.4 en pilota i de valor 0.3 en les maces.

A la taula 5 podem veure que no es registren difre-
reéncies significatives (prova de Kruskal-Wallis) en la fre-
qiiencia dels diferents tipus d’equilibris en els diferents
aparells. No obstant aix0, els equilibris de valor 0.5 pre-
senten diferéncies estadisticament significatives en com-
paraci6 dels equilibris d’altres valors (test de Friedman).

Si analitzem els diferents tipus d’equilibris, desta-
quen amb major freqiiencia els equilibris de valor de
0.5, especialment I’“equilibri amb la cama en la vertical
i amb el tronc horitzontal” al lateral, per davant i per
darrere (18.1%, 16.4% i 16.3% respectivament). Po-
dem observar que és en cercol on es produeix amb major
utilitzaci6 dels equilibris (26.3%). (Taula 6)
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Figure 4. Number of elements of difficulty in balances present in
the exercises with all 4 apparatuses

Figura 4. Nombre d’elements de dificultat d’equilibri presents en
els exercicis amb els 4 aparells

Hoop | Cércol Ball | Pilota Ribbon | Cinta Clubs | Maces Kruskal-Wallis
(n=72) (n=72) (n=72) (n=72) Test
Balances | Equilibri Mean+SD |Mitjana+DE ~ Mean+SD |Mitjana+DE ~ Mean+SD|Mitjana+DE ~ Mean+SD | Mitjana+DE P
Value | Valor 0.3 0.15+0.39 0.18+0.42 0.17+0.41 0.21+0.44 0.835
Value | Valor 0.4 0.54+0.71 0.58+0.70 0.50+0.73 0.56+0.78 0.83
Value | Valor 0.5 1.86+1.21 1.74+1.10 1.56+1.12 1.68+1.24 0.41
FriedmanTest 0.000 0.000 0.000 0.000

S

Table 5. Descriptive statistics and values of the Kruskal Wallis
test and Friedman test for the number of elements of difficulty in
balances present in the exercises with all 4 apparatuses

S

Taula 5. Estadistica descriptiva i valors del test Kruskal Wallis i test
de Friedman, per al nombre dels elements de dificultat d’equilibri
presents en els exercicis amb els 4 aparells

Balances | Equilibri Hoop | Cércol  Ball | Pilota Ribbon | Cinta Clubs | Maces Total %
Value | Valor 0.3 T H J 7 7' 1) #or, <10 <10 <10 <10 51 7.3%
T FFEFT TR <10 <10 <10 <10 119 17%

Value | Valor 0.4
4 <20 <20 <10 <10 98 5.4%
=i Y <10 <10 <10 <10 38 57%
J 29 24 30 31 40 16.3%
Value | Valor 0.5 | 32 34 31 30 114 18.1%
i 29 31 25 30 127  16.4%
q 34 29 15 18 115  13.8%
184 180 160 176 96 100%
26.3% 25.7% 22.8% 25.2% 100%
a a

Table 6. Number and percentage of elements of difficulty in
balances present in the exercises with all 4 apparatuses

Taula 6. Nombre i percentatge d’elements de dificultat d’equilibri
presents en els exercicis amb els 4 aparells
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Figure 5. Number of elements of difficulty in rotation present in
the exercises with all 4 apparatuses

Difficulties of Pirouettes

Regarding Figure 5, we can see that pirouettes in
relevé with a value of 0.3 and rotations on the sole of
the foot or other body parts are used the most often in
the exercises with all the apparatuses. However, we
found a slight predominance of pirouettes with a value
of 0.3 with clubs and pirouettes on the sole of the foot
or other body parts with a value of 0.4 with the ball.

Table 7 shows that there are no significant differ-
ences (Kruskal-Wallis test) in the frequency of the dif-
ferent pirouettes, either in relevé or on the sole of the
foot or other body parts with the different apparatuses.
However, in the analysis of the different pirouettes on
another body part, those with a value of 0.3 showed
significant differences (Friedman test) for all the other
types. The same was found with pirouettes on the sole
of the foot or other body parts with a value of 0.4.

In the analysis of the frequency of the different
kinds of pirouettes, we found that within pirouettes
in relevé with a value of 0.3, the “attitude pirouette”
and the “pirouette with the free leg higher than hori-
zontal with assistance” (18.6% and 14.9%, respec-
tively) stands out, and in the results of the pirouettes
on the sole of the foot with a value of 0.4, the “pen-
ché pirouette” stands out with 27% frequency.

We found that the ribbon is used the most in pir-
ouettes (25.9%), although the difference among the
apparatuses is not significant (Table §).

-

Figura 5. Nombre d’elements de dificultat de rotacié presents en
els exercicis amb els 4 aparells

Dificultats de girs

Pel que fa a la figura 5, veiem que els girs de va-
lor de 0.3 en “relevé” i rotacions en la planta del peu
o una altra part del cos, son els més utilitzats en els
exercicis en tots els aparells. No obstant aixo, veiem un
lleuger predomini dels girs del valor 0.3 en les maces i
els girs en la planta del peu o una altra part del cos de
valor 0.4 en pilota.

A la taula 7 es pot observar que no hi ha diferen-
cies significatives (prova de Kruskal-Wallis) en la fre-
qiiencia dels diferents girs ja sigui en “relevé” ja sigui
en la planta del peu o en una altra part del cos en els
diferents aparells. No obstant aix0, en I’analisi dels di-
ferents girs en “relevé” entre si, els girs de valor 0.3
presenten diferencies significatives (prova de Fried-
man) per a tots els altres tipus. El mateix es verifica en
els girs en la planta del peu o d’una altra part del cos de
valor 0.4.

En I’analisi de la freqiiéncia dels diferents tipus de
girs, observem que dins dels girs de valor de 0.3 en “re-
levé” destaca el “gir en attitude” i el “gir amb la cama
lliure per sobre de I’horitzontal amb ajuda” (18.6%,
14.9% respectivament), i els resultats dels girs en la
planta del peu de valor 0.4 destaca el “gir en penché”
amb el 27% de les freqiiencies.

Hem observat que la cinta presenta una major utilit-
zacio dels girs (25.9%), encara que la diferéncia entre
els aparells no és significativa. (Taula 8)
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Hoop | Cércol Ball | Pilota Ribbon | Cinta Clubs | Maces Kruskal-Wallis
(n=72) (n=72) (n=72) (n=72) Test
Mean+SD Mean+SD Mean+SD Mean+SD p
Mitjana+DE Mitjana+DE Mitjana+DE Mitjana+DE
Rotations in relevé | Rotacions “en relevé”
Value | Valor 0.1 0.03+0.16 0.04=0.20 0.03+0.16 0.04=0.20 0.938
Value | Valor 0.2 0.13+0.37 0.15+0.43 0.17+0.41 0.04=0.20 0.761
Value | Valor 0.3 1.25+0.78 1.26+0.82 1.29+0.81 1.31+0.74 0.932
Value | Valor 0.4 0.25+0.46 0.24+0.42 0.25+0.49 0.24+0.48 0.986
Value | Valor 0.5 0.11+0.35 0.11+0.39 0.21+0.47 0.17+0.41 0.274
Value | Valor 0.6 0.04+0.20 0.06=0.23 0.07+0.25 0.04=0.20 0.856
Value | Valor 0.8 0.01+0.11 0.01+0.11 0.00=0.00 0.00=0.00 0.571
Friedman Test 0.000 0.000 0.000 0.000
Rotations on the sole of the foot or other body parts | Rotacions en la planta del peu o una altra part del cos
Value | Valor 0.3 0.07+0.25 0.08+0.27 0.07=0.25 0.06=0.23 0.934
Value | Valor 0.4 0.79+0.47 0.88+0.58 0.82+0.51 0.85+0.46 0.834
Friedman Test 0.000 0.000 0.000 0.000

S

Table 7. Descriptive statistics and values of the Kruskal Wallis test
and Friedman test for the number of DER present with all
4 apparatuses

-~

Taula 7. Estadistica descriptiva i valors del test Kruskal Wallis i test
Friedman per al nombre d’EDR presents amb els 4 aparells

Hoop | Cércol Ball | Pilota Ribbon | Cinta Clubs | Maces Total %
Rotations in relevé | Rotacions “en relevé”
Value | Valor 0.1 g— <5 <5 <5 <5 10 1.2%
Value | Valor0.2 [ 5 b= f’ <10 <10 <10 <10 39 4.8%
ol A S i & <10 <10 <10 <10 98 12.1%
Value | Valor 0.3 % 33 27 30 30 120 14.9%
‘—(L 35 38 39 38 150 18.6%
Value |Valor0.4 <3 5 R 4 F oo T° <10 <10 <10 <10 70 8.7%
Value | Valor 0.5 £ 5 & 8144 ; -J,g‘;é,—‘i b iad <5 <5 <5 <5 65 8.1%
Value | Valor 0.6 2k i b iy £ b <5 <5 <5 <5 15 1.9%
value [valor0.8 3 4 iy b 1 1 0 0 2 0.2%
Subtotal 134 144 151 140 569 70.5%
Rotations on the sole of the foot or other body parts | Rotacions en la planta del peu o una altra part del cos
Value | Valor 0.3 —e— ; (D <5 <5 <5 <5 20  2.5%
Vale | Valor 0.4 e 54 54 53 57 218 27.0%
Subtotal 59 60 58 61 238 29.5%
Total 193 204 209 201 807 100%
23.9%  25.3% 25.9% 24.9%  100%
a a

Table 8. Number and percentage of elements of difficulty in
pirouettes present in the exercises with all 4 apparatuses

Taula 8. Nombre i percentatge d’elements de dificultat de gir
presents en els exercicis amb els 4 aparells
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Discussion

The results were analysed (quantity, number and
type) with the hoop, ball, clubs and ribbon appara-
tuses in two ways: (1) a comprehensive analysis of
the composition of the exercises, and (2) an analysis
by groups of different elements of difficulty used in
the exercises.

In the comprehensive analysis of the value of the
difficulty in the composition of the exercises, a very
similar mean value was found of around 9.3 points in
all the gymnasts and all apparatuses, close to the maxi-
mum possible points of 10. This result suggests a high
level of overall excellence in all the gymnasts, but in
fact, as shown in the screen of the final results (FIG,
2013), only the 8 top gymnasts can achieve this. There-
fore, the value of the exercise proposed by the coach in
the competition record is ambitious and seldom reflects
the real capacity of the gymnast’s performance. Fur-
thermore, the fact that the proposed value is similar
with the different apparatuses reveals that the gymnasts
do not show differences in the apparatuses or bodyskills
or apparatus techniques, which somehow reflects a de-
preciation; because the bodyskill requirements of the
CP are equal in all the apparatuses, the apparatus tech-
nique could or perhaps should reflect differences. It
should also be noted that the group of pirouettes and
DERs as a whole account for almost 50% of the diffi-
culty value of the total composition with all the appara-
tuses. this percentage is due to the increase in the crite-
ria associated with these two difficulty groups, which
increase the degree of complexity of their execution
(CP 2012). Here there is a major change in the CP in
this Olympic cycle, since in previous cycles the highest
value of the composition came from the group of leaps
(Caburrasi & Santana, 2003; Avila-Carvalho, Leandro,
& Lebre, 2011). This is a modernisation in RG which
entails an increase in the complexity of the execution of
the exercises (Leandro, 2015). The close interaction be-
tween the gymnast and the apparatus increases the exer-
cises’ degree of difficulty which characterises the de-
velopment of RG (Lebre, 2011). On the other hand, the
preference for these difficulty groups could affect the
variety and diversity of the composition of exercises,
essential characteristics to enrich the composition of
exercises (Balcells et al., 2009; Leandro, Avila-Carval-
ho, Sierra-Palmeiro, & Bobo-Arce, 2015). This signifi-
cant increase in value in just two difficulty groups can
lead them to be used preferentially, at the expense of
the other groups. The limited variety in the choice of

Discussio

Hem dut a terme una analisi dels resultats (quanti-
tat, nombre i tipus) en els aparells cércol, pilota, ma-
ces i cinta en dues formes d’analisi: (1) 1’analisi inte-
gral de la composici6 dels exercicis; (2) I’analisi per
grups de diferents elements de dificultat utilitzat en els
eXercicis.

En D’analisi global del valor de la dificultat en la
composicio dels exercicis, ens trobem amb un valor mit-
ja molt similar en totes les gimnastes i en tots els apa-
rells, al voltant de 9.3 punts, prop de la puntuacié maxi-
ma possible, que és de 10 punts. Aquest resultat
suggereix un alt nivell d’excel-léncia global en totes les
gimnastes, pero de fet, com segons es mostra en la pan-
talla dels resultats finals (FIG, 2013), només les 8 mi-
llors gimnastes poden arribar-hi. Per tant, s’observa que
el valor de I’exercici proposat per I’entrenador en la fit-
xa de la competicio és ambicids i no reflecteix la majo-
ria de les vegades la capacitat real de rendiment de la
gimnasta. A més, el fet que el valor proposat sigui simi-
lar en els diferents aparells, ens permet veure que les
gimnastes no presenten diferéncies en els aparells, ni en
la técnica corporal ni en la técnica d’aparell, la qual
cosa en certa mesura reflecteix una depreciaci6 d’aques-
ta, ja que com les exigencies de la técnica corporal del
CP s6n iguals en tots els aparells, la técnica de 1’aparell
podria o fins i tot hauria de reflectir diferéncies. Asse-
nyalar també que el grup dels girs i els EDR en conjunt
representen al voltant del 50% del valor de la dificultat
de la composici6 total, en tots els aparells. Aquest per-
centatge es deu a ’augment dels criteris associats amb
aquests dos grups de dificultat que augmenten el grau de
complexitat de la seva execucié (CP 2012). Trobem
aqui un important canvi en el CP en aquest cicle olim-
pic, ja que en els cicles olimpics anteriors el major valor
de la composicid era proporcionat per grup dels salts
(Caburrasi & Santana, 2003; Avila-Carvalho, Leandro,
& Lebre, 2011). Es tracta d’'una modernitzaci6 en GR ja
que suposa un augment de la complexitat en I’execucid
dels exercicis (Leandro, 2015). La forta interacci6 entre
la gimnasta i I’aparell va augmentar el grau de dificultat
dels exercicis caracteritzant el desenvolupament de la
GR (Lebre, 2011). D’altra banda, la preferencia donada
a aquests dos grups de dificultat pot afectar a la varietat
i la diversitat en la composicié d’exercicis, caracteristi-
ques necessaries per enriquir la composicié d’exercicis
(Balcells et al., 2009; Leandro, Avila-Carvalho, Sierra-
Palmeiro, & Bobo-Arce, 2015). Aquest augment de va-
lor tan significatiu en només dos grups de dificultat, pot
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the composition difficulty of the exercises makes them
boring and compromises their artistic value (Avila-Car-
valho, Klentrou, & Lebre, 2012). Likewise, the fact
that this result is similar with all the apparatuses reflects
the need to include complex skills in the exercises in
order to seek high points (Massida & Calo, 2012), re-
gardless of the apparatus used. Balance difficulties are
the category used the least in exercises with all appara-
tuses. This result may be related to execution time,
since they are essentially static elements of difficulty
(Gateva et al., 2015), and may also be because they are
worth less in the code (0.5 is the maximum possible for
balances). Agopyan (2014) found similar results for the
previous Olympic cycle. The mastery and dance step
elements of difficulty (specific features of RG intro-
duced for the first time in the composition requirements
in this Olympic cycle) are comparatively far from
reaching the value of the elements of body difficulty
with all the apparatuses. These groups are not valued as
much in the CP. Therefore, the complexity and value
of execution will have to be increased for these groups,
which are such hallmarks of RG, in order to be clearly
visible in the composition (Leandro, Avila-Carvalho,
Sierra-Palmeiro, & Bobo-Arce, 2016). We should also
stress the fact that the number of dance steps with all
apparatuses is lower than the number of masteries, even
though their degree of complexity of execution is lower.
In our opinion, this may have to do with the 8-second
time required for the dance steps, which may condition
the coaches’ choice and preference, since they only
have one and a half minutes to fulfil all the composi-
tional requirements. We also found that the kind of dif-
ficulty elements performed within each body group,
leaps, balances and pirouettes, was repeated several
times in the choreographies, without there being signifi-
cant differences in the apparatuses. The elements of dif-
ficulty identified as executed the most often were “atti-
tude pirouette” and “penché pirouette”, the “balance
with the free leg higher than horizontal and trunk in
horizontal position without assistance” and in leaps the
“pivoting stride” and the “pivoting stride with flexion
in the trunk”. However, when we compared the ele-
ments of difficulty within each group, we found a sta-
tistically significant difference in the previous elements
compared to all the other elements of difficulty. These
results show that despite varying the apparatus that the
gymnast manipulates and the specific work of this ap-
paratus, the composition of the exercises is not charac-
terised by being unique, diverse or creative in terms of

portar a preferir-los en detriment dels altres grups. La
limitada varietat en I’elecci6 de les dificultats en la com-
posicid dels exercicis els torna avorrits i compromet el
seu valor artistic (Avila-Carvalho, Klentrou, & Lebre,
2012). També el fet que aquest resultat sigui similar en
tots els aparells reflecteix la necessitat d’incloure habili-
tats complexes en els exercicis per buscar altes puntua-
cions (Massida & Calo, 2012), sense importar 1’aparell
en qiesti6. Les dificultats d’equilibri son la categoria
menys utilitzada en els exercicis en tots els aparells.
Aquest resultat pot estar relacionat amb el temps d’exe-
cucid, ja que son essencialment elements de dificultat
estatica (Gateva et al., 2015) i també perque estan
menys valorats pel codi (0,50 és el maxim possible per a
I’equilibri). Agopyan (2014) va obtenir resultats similars
per al cicle olimpic anterior. Els elements de dificultat
de mestratge i passos ritmics (caracteristiques especifi-
ques de la GR i introduides per primera vegada en
aquest cicle olimpic en els requisits de composicio),
comparativament, estan lluny d’aconseguir els valors
obtinguts pels elements de dificultat corporal en tots els
aparells. Aquests grups son menys valorats pel CP. Per
tant, caldra augmentar la complexitat de 1’execuci6, aixi
com el seu valor, perqué aquests grups tan caracteristics
de GR siguin evidents en la composici6 (Leandro, Avi-
la-Carvalho, Sierra-Palmeiro, & Bobo-Arce, 2016).
Ressenyem també el fet que en tots els aparells és menor
el nombre de passos ritmics que el de mestratges amb
I’aparell, a pesar que tenen un grau de complexitat en la
seva execuci6 tecnica inferior. En la nostra opini6, pot
tenir a veure amb el temps, 8 segons, requerit per realit-
zar els passos ritmics, que pot condicionar 1’eleccié dels
entrenadors i la preferencia d’aquests, ja que només es
disposa d’un minut i mig per gestionar el compliment de
tots els requisits de la composicid. També comprovem
que el tipus d’elements de dificultat realitzats dins de
cada grup corporal, salts, equilibris i girs es repeteixen
diverses vegades en les coreografies, sense que es regis-
trin diferencies significatives entre els aparells. Els ele-
ments de dificultat identificats amb major freqiiencia
d’execuci6 sén el “gir en attitude”, “gir en penché”,
I’“equilibri amb la cama lliure en la vertical i el tronc
en posicié horitzontal sense ajuda”, i en els salts, la
“gambada girant” i “gambada girant amb flexié del
tronc”. No obstant aix0, quan es comparen els elements
de dificultat dins de cada grup, ens trobem amb una di-
ferencia estadisticament significativa dels elements ante-
riors respecte a tots els altres elements de dificultat.
Aquests resultats mostren que malgrat variar ’aparell
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the bodyskills. In order to promote rhythmic gymnas-
tics either as a high-performance sport or as a sports
spectacle, it is absolutely imperative that when the spec-
tator watches the exercise with a given apparatus, it is
not similar to the exercises with another apparatus but
instead a surprise and a new emotion, as they witness a
combination of bodyskill elements and apparatus tech-
niques that is characteristic and unique to that appara-
tus, which according to Pelin (2013) reflects the spec-
tacular level of the choreography. This combination of
body specificity with the uniqueness of each apparatus
must justify the same gymnast competing with each ap-
paratus, showing their versatility and distinguishing
herself from the others. When we analysed the differ-
ences among the apparatuses by difficulty group, we
found no significant differences in the presence of the
body-based difficulty group (leaps, balances and pirou-
ettes) in the composition of the exercise in either the
quantitative or the qualitative analysis. We found hardly
any significant differences in the number and value of
the mastery, the dance steps and the criteria associated
with difficulty used in each apparatus. In our research
in the EBSCO, Scopus and PubMed databases per-
formed in November 2015, we found studies analysing
the technical content related to leaps, pirouettes and
balances (Agopyan, 2014; Trifunov & Slobodanka,
2013). No studies were found that examine other diffi-
culty group (mastery, dance steps, DER and criteria as-
sociated with difficulty [waves and pre-acrobatic ele-
ments]), so it is impossible to perform a comparative
analysis of the results. Therefore, we performed an
analysis based on the technical characteristics of this
sport and of the apparatuses in particular. The master-
ies group is performed the most frequently with ball
and hoop exercises. We speculate that this is because of
both the physical characteristics of these apparatuses
and their specific technical characteristics, in particular
the basic technical groups of each of them. Bearing in
mind the general requirements stipulated by the CP,
“the mastery of the apparatus is the combination of
non-ordinary elements of the apparatus” (FIG, 2012).
We believe that the “redwave” and consistent (not de-
formed) shape, as well as the fundamental elements of
rolling over the body and the ground characteristic of
the ball and the hoop allow for more and better combi-
nations of the body criteria defined for the mastery.
This is not true with the ribbon, which is a soft, malle-
able apparatus with a high degree of execution com-
plexity in handling it and a lower number of fundamen-

que la gimnasta manipula, i el treball especific propi
d’aquest, la composicid dels exercicis no es caracteritza
per ser Unica, ni diversa ni creativa, pel que fa a la tec-
nica corporal. Per promoure la modalitat, bé com a es-
port d’alt rendiment o bé com a espectacle esportiu, €s
absolutament imperatiu que quan 1’espectador miri els
exercicis amb un aparell determinat no sigui similar al
d’un altre aparell sin6 una sorpresa i un nova emocio,
per assistir a una combinacié d’elements de tecnica cor-
poral i tecnica d’aparells caracteristica i unica d’aquell
aparell que, segons Pelin (2013), reflecteixi 1’espectacu-
laritat de la coreografia. Aquesta combinaci6 d’especifi-
citat corporal amb la singularitat de cada aparell ha de
justificar la competicié de la mateixa gimnasta en cada
aparell, mostrant la seva versatilitat i distingint-la de les
altres. Quan analitzem les diferéncies entre els aparells
per grup de dificultat no observem difereéncies significa-
tives en la presencia dels grups de dificultat de base cor-
poral (salts, equilibris i girs) en la composicié dels exer-
cicis tant en 1’analisi quantitativa com en 1’analisi
qualitativa. Amb prou feines trobem diferencies signifi-
catives en el nombre i el valor del mestratge, dels pas-
sos ritmics i dels criteris associats a la dificultat, que
s’utilitzen en cada aparell. En la nostra recerca en bases
de dades EBSCO, Scopus i PubMed, duta a terme al no-
vembre de 2015, trobem estudis d’analisis de contingut
tecnic relatius a salts, girs i equilibris. (Agopyan, 2014;
Trifunov & Slobodanka, 2013). No es van trobar estudis
relatius a I’examen d’altres grups de dificultat (de mes-
tratge, passos ritmics, EDR i criteris associats amb difi-
cultat (ones i elements preacrobatics), per la qual cosa
no és possible fer una analisi comparativa dels resultats.
Per tant, fem una analisi basada en les caracteristiques
tecniques d’aquest esport i dels aparells en particular. El
grup de mestratge es realitza amb més freqiiencia en els
exercicis de pilota i cercol. Especulem que aixo ocorre
tant per les caracteristiques fisiques d’aquests aparells
com per les seves caracteristiques técniques especifi-
ques, en particular pels grups técnics basics de cadas-
cun. Tenint en compte els requisits generals establerts
pel CP “el mestratge de 1’aparell és la combinacid
d’elements no ordinaris d’aparell” (FIG, 2012). Ens
sembla que tant la forma “rodona” i consistent (no es
deforma) com els elements fonamentals de rodament so-
bre el cos i terra, caracteristics de la pilota i el cércol,
permeten més i millors combinacions dels criteris cor-
porals definits per a la realitzacid del mestratge. No és
aixi amb la cinta, que és un aparell suau i deformable,
amb una alta complexitat d’execucié en el maneig i
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tal elements. In clubs, too, the fact that 2 apparatuses
are actually being handled simultaneously instead of
just one, as in the other apparatuses, may condition the
combination of its specific technical elements and the
body criteria. Curiously, however, these two exercises,
the clubs and the ribbon, are where the most dance
steps occur, with a significant difference compared to
the exercises with the hoop and ball. Bearing in mind
the parallel analysis of these two groups, mastery and
dance steps, it seems clear that this happens because of
the coach’s strategy from a compensation perspective,
because of both the value and time management. Hav-
ing performed this analysis, it seems that since these
two groups are essential to increasing the artistic facet
specific to the sport, dance, rhythm and the manipula-
tion of the apparatus should be privileged in the compo-
sition of the exercises with all the apparatuses, which
would only happen if the composition requirements of
the CP were different. The criteria associated with dif-
ficulty, body waves and pre-acrobatic elements occur
more frequently in the exercises with the hoop, which
was predictable, in our view. The CP requires these el-
ements to be performed along with the work with the
apparatus, and this is easier with the hoop since its
physical structure allows for the inclusion of steps in-
side the apparatus, a technical element which distin-
guishes it from the others and is easily combinable with
body waves and pre-acrobatics. In DER, too, we found
significant differences with the different apparatuses.
There is a higher DER value in exercises with the hoop
and clubs, predictable results since the number of pos-
sible criteria for adding body is higher in these appara-
tuses by definition, in accordance with the CP (FIG,
2012).

Conclusions

The results indicate that the gymnasts at the 2013
World Championship in Kiev use similar physical dif-
ficulties in the composition of their exercises with the
different apparatuses. The elements of difficulty per-
formed most frequently are the “attitude pirouette”,
the “penché pirouette”, the “balance with the free leg
vertical and trunk in horizontal position without assis-
tance” and the “pivoting stride” leap, with a statisti-
cally significant difference compared to all the other
kinds of elements of difficulty. The difficulty groups
with the highest value in the composition are DER and
pirouettes, and they account for a significant increase

menor nombre d’elements fonamentals. També en les
maces, el fet que es manegin en realitat 2 aparells que
s’han de treballar simultaniament i no només un, com en
els altres casos, pot condicionar la combinaci6 dels seus
elements tecnics especifics amb els criteris corporals.
Curiosament, per contra, és precisament en aquests dos
exercicis, amb les maces i la cinta, que es produeixen
més passos ritmics amb una diferencia significativa
comparada amb els exercicis de cércol i pilota. Tenint
en compte 1’analisi d’aquests dos grups, mestratge i
passos ritmics en paral-lel, sembla evident que aixo
succeeix per I’estrategia de I’entrenador d’una perspec-
tiva de compensaci6, tant pel valor com per la gesti6
del temps. Feta aquesta analisi, sembla que sent aquests
dos grups fonamentals en 1’augment de la part artistica,
especifica de 1’esport, la dansa, el ritme i la manipula-
ci6 de I’aparell haurien de considerar-se privilegiats en
la composicid dels exercicis amb tots els aparells, la
qual cosa només podria succeir si els requisits de com-
posicié del CP fossin diferents. Els criteris associats a
la dificultat, les ones i elements preacrobatics, ocorren
amb més freqiiéncia en els exercicis de cercol, la qual
cosa en la nostra opinid era previsible. El CP exigeix
que la realitzaci6 d’aquests elements s’acompanyi per
treball de I’aparell, i esta més facilitada en el cercol, ja
que la seva estructura fisica permet la inclusi6é de pas-
sos per dins de 1’aparell, un element tecnic que el dis-
tingeix d’altres, i de facil combinaci6 amb ones i prea-
crobacies. També en els EDR trobem diferéncies
significatives en els diferents aparells. Hi ha un major
valor dels EDR en els exercicis de ceércol i maces, re-
sultats previsibles ja que el nombre de possibles criteris
per afegir cos és major en aquests aparells per defini-
cid, d’acord amb el CP (FIG, 2012).

Conclusions

Els resultats obtinguts ens indiquen que les gimnastes
del Campionat Mundial a Kiev 2013 utilitzen dificultats
fisiques similars en la composicié dels seus exercicis en
els diferents aparells. Els elements de dificultat que es
realitzen amb major freqliéncia sén el “gir en attitude”,
“gir en penché”, “equilibri amb la cama lliure en la
vertical i el tronc horitzontalment sense ajuda” i el salt
“gambada girant”, amb una diferéncia estadisticament
significativa respecte a tots els altres tipus d’elements
de dificultat. Els grups de dificultat amb major valor en
la composici6 son els EDR i els girs, i representen un
augment significatiu en el coeficient de dificultat dels
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in the difficulty coefficient of the exercises. Balance is
the group of body difficulties that is used the least with
all the apparatuses. The main statistically significant
differences in the composition of the exercises with the
different apparatuses were the following: (1) number
of masteries, dance steps and criteria associated with
difficulty, and (2) the value of the masteries, dance
steps, criteria associated with difficulty and DER.

In summary, the results show structural characteris-
tics in the composition of exercises that are very similar
with the different apparatuses compared to the bodyskill
aspects, which determine a higher percentage of the
composition. The exercises with the different appara-
tuses can be distinguished into the groups related more
to the artistic part (mastery, dance steps and DER), pri-
marily due to the specific characteristics of each appa-
ratus more than requirements of the CP. Dance steps
and masteries are the least valued groups, which is why
no true difference in the value of the composition with
each apparatus is reflected in the final result.

This study provides up-to-date information on the
technical content of the individual exercises in elite
rhythmic gymnastics to be considered with regard
to: (1) the possibility of modifying the current CP,
particularly the definition of the composition require-
ments which favour variety and diversity, and to fos-
ter the artistic value and technical unity of the appara-
tus, and (2) the process of formation of value and the
performance profile of elite rhythmic gymnasts.
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Abstract

Every year for the past 10 years, the American College
of Sports Medicine (ACSM) has administered a global survey
on fitness trends. This study has reproduced the methodology
used by the ACSM surveys with the goal of identifying trends
in the fitness sector in Spain. The opinion of 672 profes-
sionals in the fitness sector about 40 potential trends in the
sector for 2017 were gathered via an online questionnaire.
The results are compared and discussed with the results of
the international surveys administered by the ACSM from
2007 to 2016. The results show that the trends in the fitness
sector in Spain for 2017 largely dovetail with those found
in the ACSM’s last international survey for 2016. Thus, 14
of the trends within the Top 20 are identical in both stud-
ies, with the top positions being “body weight training”,
“high-intensity interval training” and “certified, experienced
trained staff”. On the other hand, 4 trends in Spain’s Top 20
were specific to our country. Likewise, 12 of the identified
trends match the Top 20 ranked trends in the past decade
(2007-2016) devised based on the results of the ACSM’s in-
ternational surveys.

Keywords: Spanish fitness survey, trends, fitness, fitness
industry, ACSM survey

Resum

Durant els tltims 10 anys el Col-legi America de Medicina de
I’Esport (American College of Sports Medicine, ACSM) realitza
anualment una enquesta global sobre tendéncies de fitnes. El pre-
sent estudi ha reproduit la metodologia emprada en les enquestes
de ’ACSM 1 ha tingut com a objectiu identificar tendencies en
el sector del fitnes en 1’ambit espanyol. L’opini6 de 672 profes-
sionals del sector del fitnes sobre 40 potencials tendencies en el
sector per a I’any 2017 es va recollir mitjangant un qiiestionari en
linia. Els resultats obtinguts es comparen i discuteixen amb els re-
sultats de les enquestes internacionals realitzades per ACSM des
del 2007 al 2016. Els resultats mostren que les tendéncies en el
sector del fitnes a Espanya per a 1’any 2017 coincideixen, en ter-
mes generals, amb les oposades en 1'tltima enquesta internacional
de ’ACSM per a I'any 2016. Aixi, 14 d’elles coincideixen dins
del Top 20 en tots dos estudis, destacant en els primers llocs
“I’entrenament amb pes corporal”, “l’entrenament intervalic
d’alta intensitat”, i “el personal format qualificat i experimen-
tat”. D’altra banda, 4 tendencies del Top 20 van ser tendéncies
especifiques del nostre pais. De la mateixa manera, 12 tendenci-
es identificades coincideixen amb el Top 20 del ranquing de les
tendencies de 1’altima década (2007-2016) elaborat a partir dels
resultats de les enquestes internacionals de I’ACSM.

Paraules clau: enquesta espanyola fitnes, tendencies fitnes,
industria fitnes, enquesta ACSM

Introduction

For one decade, the American College of Sports
Medicine (ACSM) has been administering a world-
wide annual survey on trends in the fitness sector.
Its results are disseminated every year through its
official journal, ACSM’s Health and Fitness Jour-
nal (Thompson, 2006, 2007, 2008, 2009, 2010,
2011, 2012, 2013, 2014, 2105). These surveys try
to identify the upcoming trends in the fitness sec-
tor worldwide for the year after the survey is con-
ducted.

Introduccioé

El Col-legi America de Medicina de I’Esport (Ame-
rican College of Sports Medicine, ACSM) porta una de-
cada realitzant una enquesta anual a nivell global sobre
tendencies en el sector del fitnes, els resultats de la qual
son difosos anualment a través de la seva revista oficial
ACSM’s Health and Fitness Journal (Thompson, 2006,
2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014,
2105). Aquestes enquestes tracten d’identificar les que
seran les tendencies en el sector del fitnes a nivell global
per a I’any segiient al de realitzacié de I’enquesta.
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The purpose of these surveys is to provide in-
formation on the trends that professionals in the
fitness sector consider important and thus to help
organisations in the sector determine how to adapt
their business model and plan strategic actions on
investments, product range and human resources
to improve their businesses’ expansion in the mar-
ket.

Likewise, according to its promoters, another
main objective of these surveys is to contribute to
distinguishing true trends that emerge and coalesce,
based on their repetition over time, from mere fads.
To do so, the ACSM surveys make a distinction be-
tween a trend and a fad, as cited below (Thompson,
2015).

Trend: “a general development or change in a
situation or in the way that the people are behav-
ing”. Definition taken from http://dictionary.cam-
bridge.org/us/

Fad: “a fashion that is taken up with enthusiasm
for a brief period of time”. Definition taken from
http://dictionary.reference.com/

On the other hand, both the original ACSM sur-
veys and the one presented in this study do not try
to evaluate the trends in gym equipment or other
fitness equipment for household use. Instead, they
strive to identify potential consolidated or emerging
trends in areas proposed by the sector, that is, the
commercial fitness sector (for-profit organisations),
community fitness (non-profit organisations), medi-
cal fitness (which includes therapeutic fitness pro-
grammes) and corporate fitness (fitness in the
workplace programmes), although the importance
of these four sectors is probably quite different in
Spain.

The ACSM’s surveys have been run since
2006 (to identify trends in 2007), and the one
from last year conducted in 2015 (for the trends
in 2016) marked a decade that they have been ad-
ministered. This has enabled the ACSM to verify
the evolution of different trends in order to check
whether they are shaping up to be enduring trends
in the sector or whether they simply enjoyed a
great deal of popularity at a given time and later
waned.

These surveys have used a similar methodol-
ogy over the course of the decade, although the

L’objecte d’aquestes enquestes és proporcionar in-
formaci6 sobre tendencies que els professionals del sec-
tor del fitnes consideren rellevants i aixi ajudar les orga-
nitzacions del sector a determinar 1’ajust del seu model
de negoci i planificar accions estrategiques sobre inver-
sions, oferta de productes i recursos humans per millo-
rar-ne I’expansi6 al mercat.

D’altra banda, un altre dels objectius rellevants
d’aquestes enquestes, segons els seus promotors, és con-
tribuir a distingir, a través de la seva repetici6 en el temps,
aquelles que poden ser realment tendéncies que emergei-
xen i es consoliden amb el temps de les que poden ser
simples modes passatgeres. Per a aix0, en les enquestes
de I’ACSM s’assumeix la distincid entre tendéncia (trend)
1 moda (fad) que se cita a continuacié (Thompson, 2015).

Trend: “a general development or change in a si-
tuation or in the way that the people are behaving”
(un desenvolupament general o canvi en una situaci6
o en la forma en que la gent es comporta). Definicid
extreta de http://dictionary.cambridge.org/us/

Fad: “a fashion that is taken up with enthusiasm for
a brief period of time” (una moda! que és acceptada
amb entusiasme per un breu periode de temps) Defi-
nicid extreta de http://dictionary.reference.com/

Dr’altra banda, tant les enquestes originals de I’ACSM
com la presentada en aquest treball, no tracten d’avaluar
les tendéncies relatives a I’equipament per a gimnasos ni
altres equipaments de fitnes per a is domestic. Aquestes
tracten d’identificar el que poden ser tendéncies consoli-
dades o emergents en ambits proposats pel sector, aixo
és, el fitnes comercial (entitats amb anim de lucre), el
comunitari (entitats sense anim de lucre), el medic (que
inclouen programes de fitnes terapeutic), i el corporatiu
(programes de fitnes en I’ambit laboral), si bé la relle-
vancia d’aquests quatre sectors és probablement molt di-
ferent en el cas espanyol.

Les enquestes de ’ACSM es duen a terme des del
2006 (per a la identificaci6 de tendencies del 2007) i amb
la de I’any passat realitzada el 2015 (per a les tendéncies
del 2016) s’ha complert una década de la seva realitzacio,
la qual cosa ha permes verificar I’evolucié de diferents
tendencies per comprovar si es configuraven com a du-
radores en el sector, o si eren d’aquelles que gaudien de
gran popularitat en un moment donat i després dequeien.

! Les paraules fad i fashion es tradueixen ambdues al catald com
“moda”, si bé en anglés tenen un significat lleugerament diferenciat,
sent fad una “moda passatgera” que decau rapidament mentre que
fashion fa referéncia a una moda que es manté durant més temps
(http://dictionary.cambridge.org/us/).
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number of participating countries has varied con-
siderably. Thus, in the 2007 to 2011 editions, the
participating countries are not cited in the presen-
tation of results; they only reflect the participation
of countries on 5 continents (Thompson, 2006,
2007, 2008, 2009, 2010, 2011) (Table 1). How-
ever, after 2012, the participating countries are
specifically cited, and the number has ranged from
10 to 36 depending on the year (Thompson 2012,
2013, 2014, 2015) (Table 1). Spain only appeared
as a participant in the survey for 2015 (Thompson,
2014).

Aquestes enquestes han mantingut en la seva execucid
al llarg de la década una metodologia estandard, si bé el
nombre de paisos participants en aquestes ha variat molt.
Aixi, en les edicions del 2007 al 2011 els paisos partici-
pants no se citen en la presentacié de resultats, solament
queda reflectida la participacié de paisos dels 5 conti-
nents (Thompson, 2006, 2007, 2008, 2009, 2010, 2011)
(taula 1). A partir del 2012, no obstant, se citen especi-
ficament tots els paisos participants, que han variat entre
10 i 36 segons els anys (Thompson 2012, 2013, 2014,
2015) (taula 1). Espanya solament apareix com a parti-
cipant en I’enquesta per a ’any 2015 (Thompson, 2014).

Year | Any No. | Nre. C|P S|T
2007 Unspecific From all over the world, including Asia and Europe 500 responses; 4000 emails sent; ratio 25%
No especifica  De tot el mén, inclds Asia i Europa 500 respostes; 4000 correu-e enviats; ratio 25%
2008 Unspecific Africa, Asia, Australia, Europe, North America and South America 1858 responses; 7700 emails sent; ratio 24%
No especifica  Africa, América del Nord, América del Sud, Asia, Australia i Europa 1858 respostes; 7700 correu-e enviats; 24% ratio
Unspecific Africa, Asia, Australia, Europe, North America and South America 1540 responses; 8001 emails sent; ratio 19.2%
2009 No especifica  Africa, América del Nord, América del Sud, Asia, Australia i Europa 1540 respostes; 8001 correu-e enviats; 19,2% ratio
2010 Unspecific Africa, Asia, Australia, Europe, North America and South America 1477 responses; 9750 emails sent; ratio 15%
No especifica  Africa, América del Nord, América del Sud, Asia, Australia i Europa 1477 respostes; 9750 correu-e enviats; 15% ratio
2011 Unspecific Africa, Asia, Australia, Europe, North America and South America 2219 responses; 18677 emails sent; ratio 12%
No especifica  Africa, América del Nord, América del Sud, Asia, Australia i Europa 2219 respostes; 18 677 correu-e enviats; 12% ratio
10 specific Australia, Canada, China, France, Germany, India, Italy, Japan,
Russia and United States 2620 responses; 18474 emails sent; ratio 14%
2012 10 especifics ~ Alemanya, Australia, Canada, Estats Units, Franca, india, Italia, 2620 respostes; 18 474 correu-e enviats; 14% ratio
Japo, Russia i Xina
10 specific Australia, Canada, China, France, Germany, India, ltaly, Japan, 3346 responses; 29630 emails sent; ratio 11%
2013 Russia and United States
10 especifics ~ Alemanya, Australia, Canada, Estats Units, Franca, india, Italia, 3346 respostes; 29630 correu-e enviats; 11% ratio
Japd, Russia i Xina
36 specific Australia, Austria, Barbados, Brazil, Colombia, Costa Rica, Finland, 3815 responses; 28 924 emails sent; ratio 13%
Greece, Hungary, Iceland, India, Indonesia, Israel, Jamaica, Leba-
non, Mauritius, Mexico, the Netherlands, New Zealand, Nigeria,
Peru, Portugal, Romania, Saudi Arabia, Serbia, Singapore, South
Africa, South Korea, Spain, Sri Lanka, Switzerland, Taiwan, Thai-
land, United Arab Emirates, United Kingdom and United States
2014 36 especifics  Arabia Saudita, Australia, Austria, Barbados, Brasil, Coldmbia, Co- 3815 respostes; 28924 correu-e enviats; 13% ratio
rea del Sud, Costa Rica, Emirats Arabs, Espanya, Estats Units, Fin-
landia, Grécia, Hongria, llles Maurici, india, Indonésia, Islandia, Is-
rael, Jamaica, Liban, Mexic, Nigeria, Nova Zelanda, Paisos Baixos,
Pert, Portugal, Regne Unit, Romania, Serbia, Singapur, Sri Lanka,
Sud-africa, Suissa, Tailandia i Taiwan
24 specific Barbados, Brazil, Brunei, Costa Rica, Ecuador, Greece, Hong Kong, 3403 responses; 28426 emails sent; ratio 12%
Ireland, Korea, Kuwait, Lebanon, Maldives, Mauritius, Mexico, the
Netherlands, New Zealand, Oman, Peru, Portugal, Spain, Thailand,
United Arab Emirates, United Kingdom and United States
2015 24 especifics  Barbados, Brasil, Brunei, Corea, Costa Rica, Equador, Emirats 3403 respostes; 28 426 correu-e enviats; 12% ratio
Arabs, Espanya, Estats Units, Grecia, Hong Kong, llles Maldives,
llles Maurici, Irlanda, Kuwait, Liban, Méxic, Nova Zelanda, Oman,
Paisos Baixos, Pert, Portugal, Regne Unit i Tailandia
13 specific Australia, Canada, China, France, Germany, India, Italy, Japan, Rus- 2833 responses; 26 933 emails sent; ratio 11%
2016 sia, Singapore, Taiwan, United Kingdom and United States
13 especifics ~ Alemanya, Australia, Canada, Estats Units, Franga, india, Itdlia, 2833 respostes; 26 933 correu-e enviats; 11% ratio
Japd, Regne Unit, Russia, Singapur, Taiwan i Xina
No.: Number of countries. C: Participating countries. S: sample size. | Nre.: nombre de paisos. P: paisos participants. T: mida de la mostra.

S

Table 1. Characteristics of the ACSM'’s international surveys

(2007-2016)

-~

Taula 1. Caracteristiques de les enquestes Internacionales de

I’ACSM (2007-2016)
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Even though we could assume that many of the
trends that the surveys identified worldwide may also
be trends in our country, it is interesting to have spe-
cific data for Spain in order to verify to what extent
the international trends are reproduced in the sector,
as well as to determine whether there are specifically
local trends.

Therefore, the objective of this study is to conduct
the first Spanish survey of trends in the fitness sector
following the methodology proposed by the ACSM
for the administration of global trend surveys in this
field, as well as to compare the results obtained in
Spain with those previously obtained from the inter-
national surveys conducted to date.

Methods

To carry out this survey, the trends that have been
identified within the Top 20 in all the surveys adminis-
tered by the ACSM in the past decade were reviewed.
Based on the results published, a total of 36 different
trends were identified, bearing in mind those that were
repeated in different surveys. Of them, 4 trends stood
out for only having appeared in the Top 20 one year
(excluding those that appeared for the first time in the
last survey) and later disappeared. They were: “more
accessible, simpler exercise”, “shorter, more struc-
tured classes”, “family programming” and “clinical
integration/medical fitness”. Four other trends identi-
fied in the original surveys were grouped into just two:
“health and exercise programmes at the workplace”!
and “training with unstable bases and surfaces”?, be-
cause although the names were different in the original
surveys, they actually comprise a single trend. There-
fore, ultimately 30 trends from our survey came from
those identified in the original surveys, while another
10 trends were proposed by the authors of this study
based on their experience and knowledge of the sector.
In this way, the survey included a total of 40 trends,
echoing the number of trends included in the original
surveys (Table 2).

! The trend “Health and exercise programmes at the workplace”
groups together the original trends in “Programming to promote
overall health at the workplace” (which appears in the surveys
from 2007, 2008, 2009, 2010 and 2012) and “Promoting
workplace health” (which appears in the surveys from 2011,
2013, 2014, 2015 and 2016).

2 The trend “training with unstable bases and surfaces” groups
together the original trends in “Fitball” and “Balance training”
(which appears in the surveys from 2008, 2009 and 2010 and then
disappear).

Si bé pot assumir-se que moltes de les tendeéncies que les
enquestes han identificat a nivell global poden ser-ho també
al nostre pais, resulta d’interes disposar de dades especifi-
ques per al context espanyol, de manera que resulti possible
verificar en quina mesura es reprodueixen les tendencies in-
ternacionals en el sector i també coneixer la possibilitat que
existeixin tendéncies amb caracter especificament local.

Per tant, I’objectiu del present treball ha estat realitzar
el primer estudi espanyol sobre tendencies en el sector del
fitnes, seguint la metodologia proposada per I’ACSM per al
desenvolupament de les seves enquestes globals sobre ten-
deéncies en aquest ambit, aixi com comparar els resultats ob-
tinguts en el context espanyol amb els obtinguts préviament
de les enquestes internacionals existents fins al moment.

Metodes

Per desenvolupar I’enquesta es van revisar les tendén-
cies que han estat identificades dins del Top 20 en totes
les realitzades per I’ACSM en 1'dltima década. A partir
dels resultats publicats es van identificar un total de 36
tendencies diferents una vegada tingudes en compte les
que es repetien en les diferents enquestes. D’elles es van
descartar 4 tendeéncies per haver aparegut en el Top 20
un sol any (excloses les que apareixen noves en 1’ulti-
ma enquesta) i haver desaparegut a continuacid. Aques-
tes van ser: “exercici més accessible i simple”, “classes
més estructuraes i curtes”, “programacio familiar”, “in-
tegracio clinica/fitnes médic”. Quatre tendencies identi-
ficades en les enquestes originals van ser agrupades en
només dos “programes de salut i exercici en el treball?” i
“entrenament amb bases i superficies inestables®”, en en-
tendre que amb diferents denominacions en les enquestes
originals constituien en realitat una tinica tendencia. Per
tant, finalment 30 tendéncies de 1’enquesta van procedir
de les identificades en les enquestes originals, mentre que
altres 10 tendencies han estat proposades pels autors del
treball sobre la base de la seva experiéncia i coneixement
del sector. D’aquesta manera 1’enquesta ha contemplat
un total de 40 tendencies, reproduint el nombre d’aques-
tes que s’inclouen en les enquestes (taula 2).

2 En la tendéncia “Programes de Salut i exercici en el centre de
treball” es van agrupar les tendéncies originals de “Programacio de
promocié de salut integral en el lloc de feina” (que apareixen en les
enquestes de 2007, 2008, 2009, 2010 i 2012) i la de “Promocié de
salut a la feina” (que apareix en les enquestes de 2011, 2013, 2014,
20151 2016).

3 En la tendéncia “Entrenament amb bases i superficies inestables” es
van agrupar les tendencies originals de “Pilota d’equilibri (fitball)” i
“Entrenament d’equilibri” (que apareixen en les enquestes de 2008,
2009 i 2010, i després desapareixen).
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. Outdoor activities (5)

. Body/mind activities and soft gymnastics (3)

. Exercise apps for smartphones (1)

. Boot Camp (3)

Seeking new market niches in the sector (6)

. Indoor cycling (5)

. Doctor’s referral to exercise programmes (5)

. Training with unstable bases and surfaces (3)

. Body weight training (4)

. Strength training (10)

. Core training (10)

. Circuit training (4)

. Specific training for a sport (9)

. Functional training (10)

. Personal training (10)

. Group training (10)

. HIIT (high-intensity interval training) (3)

. Outcome measurements (9)

. Pilates (3)

. Educated, certified and experienced fitness profes-

sionals (10)

21. Incentivised or subsidised physical activity program-
mes for workers (8)

22. Exercise programmes to combat obesity in children
and adolescents (9)

23. Exercise and weight-loss programmes (10)

24, Fitness programmes for the elderly (10)

25. Workplace health and exercise programmes (10)

26. Foam rollers (1)

27. Portable, wearable technology related to sports (1)

28. Wellness coaching (10)

29. Yoga (8)

30. Zumba and other dance fitness activities (2)

31. Crossfit*

32. Whole-body electrostimulation*

33. Training for running and obstacle courses*

34. FIT Boxing*

35. Interactive virtual fitness (virtual reality glasses, im-
mersive fithess)*

36. Posture correction, prevention of and recovery from
injuries*

37. Exercise programmes for the ill*

38. Pre- and post-partum exercise programmes

39. Toning work with musical support (Body Pump and
similar)*

40. Hypopressive abdominal exercises*

©ONDObhWN PR
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(Number of times) that the trend has appeared in the ACSM’s
international surveys in the decade 2007-2016.
* Trends proposed by the authors.

1. Activitats a l'aire lliure (5)
2. Activitats cos/ment i gimnastica suau (3)
3. Apps d’exercici per a teléfons intel-ligents (1)
4. Boot Camp (3)
5. Cerca de nous ninxols de mercat en el sec-
tor (6)
6. Ciclisme Indoor (5)
7. Derivacio des del metge a programes d’exercici (5)
8. Entrenament bases i superficies inestables (3)
9. Entrenament amb el pes corporal (4)
10. Entrenament de forga (10)
11. Entrenament del core (10)
12. Entrenament en circuit (4)
13. Entrenament especific per a un esport (9)
14. Entrenament funcional (10)
15. Entrenament personal (10)
16. Entrenament personal en petits grups (10)
17. HIIT (entrenament intervalic d’alta intensitat) (3)
18. Monitoratge dels resultats d’entrenament (9)
19. Pilates (3)
20. Professionals de fitness formats, qualificats i amb
experiencia (10)
21. Programes d’activitat fisica incentivats o subvencio-
nats per a treballadors (8)
22. Programes d’exercici per combatre |'obesitat en
nens i adolescents (9)
23. Programes d’exercici i perdua de pes (10)
24. Programes de fitness per a persones grans (10)
25. Programes de salut i exercici al centre de treball
(10)
26. Corrons de flexibilitat i mobilitat (foam roller) (1)
27. Tecnologia portatil vestible relacionada amb I'es-
port (1)
28. Wellness coaching (10)
29. loga (8)
30. Zumba i altres activitats de dansa fitness (2)
31. Crossfit*
32. Electroestimulacié de cos sencer*
33. Entrenament per running i carreres d’obstacles*
34. FIT Boxing*
35. Fitness virtual interactiu (ulleres de realitat virtual;
immersive fitness)*
36. Programes de correccid postural, prevencio i recu-
peracié de lesions*
37. Programes d’exercici per a poblacions amb malal-
ties*
38. Programes d’exercici prepart i pospart
39. Treball de tonificaci6 amb suport musical (Body
Pump i similars)*
40. Abdominals hipopressius*

(Nombre de vegades) que la tendencia ha aparegut en les en-
questes internacionals de I’ACSM en la decada 2007-2016.
* Tendéncies proposades per les autories.

Table 2. List of trends chosen to be included in the study

Taula 2. Relacio de tendéncies seleccionades per ser incloses en
I'estudi
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To assess the importance of the potential trends,
we used a 5-point Likert scale ranging from 1 (low-
er likelihood of being a trend) to 5 (higher likeli-
hood of being a trend), while also providing room
for the respondents to include other potential trends.
Likewise, we gathered additional information on the
profile of the respondents, including their sex, age,
region of residence, number of years of experience
in the sector, occupation and job status, and their
main workplace, among others. The complete ques-
tionnaire used to conduct the survey can be seen
at: https://www.survio.com/survey/d/tendenciasfit-
ness2017

The survey was sent electronically to a list of
professionals in the fitness sector (n =13 256) us-
ing the online survey tool Survio. It included both
professionals from the private sector at different
kinds of fitness centres (premium, medium, low-
cost and shops) and the public sector (both publicly
and privately managed centres), as well as free-
lance professionals. The survey was available for
response for 4 weeks, and halfway through this pe-
riod an email was sent to remind potential respond-
ents to respond to it as a strategy for increasing the
response rate (Sanchez Fernidndez, Mufoz Leiva,
& Motoro Rios, 2009). A total of 762 subjects re-
sponded to the survey (response rate of 5.7%) and
responses came from all the regions of Spain and
Ceuta (Table 3).

Per valorar la rellevancia de les tendencies poten-
cials es va utilitzar una escala tipus Likert de 5 punts, des
d’1 (menor probabilitat de ser una tendencia) a 5 (major
probabilitat de ser-ho), proporcionant-se a més un espai
perque els enquestats poguessin incloure altres tendén-
cies potencials. Aixi mateix, es va recollir informacid
addicional sobre el perfil dels enquestats incloent el seu
sexe, edat, la comunitat autonoma de residéncia, el nom-
bre d’anys d’experiencia en el sector, la seva ocupacid
i situaci6 laboral, i el seu lloc de treball principal entre
altres. El qiiestionari complet utilitzat per a la realitzacid
de I’enquesta pot ser consultat a: https://www.survio.
com/survey/d/tendenciasfitness2017

L’enquesta es va enviar electronicament a una llista de
professionals del sector del fitnes (n = 13 256) utilitzant
I’eina d’enquestes en linia Survio. Aquesta incloia tant
professionals del sector privat de diferents tipus de cen-
tres de fitnes (premium, mitja, low cost o tendes) com del
sector public (tant centres de gestié publica com de ges-
ti6 privada), aixi com professionals autonoms. L’enques-
ta va estar disponible per ser resposta durant 4 setmanes
i a la meitat d’aquest periode (2 setmanes) es va enviar
un correu electronic recordatori a les persones potencials
de respondre-la com a estrategia per incrementar la taxa
de resposta (Sanchez Fernandez, Mufoz Leiva, & Mo-
toro Rios, 2009). Un total de 762 subjectes van respon-
dre I’enquesta (ratio de resposta de 5.7%) i es van obtenir
respostes provinents de totes les comunitats autonomes es-
panyoles i de Ceuta (taula 3).

AC S] %
Andalusia 94 12.3
Aragon 17 2.2
Asturias 18 2.4
Balearic Islands 22 2.9
Canary Islands 31 4.1
Cantabria 7 0.9
Castile-La Mancha 23 3.0
Castile and Leon 29 3.8
Catalonia 118 5.5
Navarra 15 2.0
Madrid 198 26.0
Valencia 73 9.6
Extremadura 12 1.6
Galicia 30 3.9
La Rioja 4 0.5
Basque Country 15 2.0
Murcia 28 3.0
Ceuta 2 0.3
Melilla 0 0.0
None. | am not working in the fit- 31 41
ness sector

AC: autonomous community of Spain. S: no. of surveys.

CA E %
Andalusia 94 12.3
Arago 17 2.2
AstUries 18 2.4
Balears (llles) 22 2.9
Canaries (llles) 31 4.1
Cantabria 7 0.9
Castella-La Manxa 23 3.0
Castella i Lled 29 3.8
Catalunya 118 5.5
Comunitat Foral de Navarra 15 2.0
Comunitat de Madrid 198 26.0
Comunitat Valenciana 73 9.6
Extremadura 12 1.6
Galicia 30 3.9
La Rioja 4 0.5
Pais Basc 15 2.0
Regié de Murcia 23 3.0
Ceuta 2 0.3
Melilla 0 0.0
Cap. No estic treballant en sector

del fitnes. =5 Gt
CA: comunitat autonoma. E: nombre enquestats.

PN

Table 3. Number of responses by autonomous community of Spain

PN

Taula 3. Respostes obtingudes per comunitats autonomes
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We obtained the mean of the ratings for each
trend and then sorted them from higher to lower.
Then we chose the 20 trends with the highest rat-
ings to be presented in this report, just as in the
ACSM’s international surveys when they create
what they call the Top 20. The results are pre-
sented and discussed in comparison to the results
on the last international survey for 2016 (Thomp-
son, 2015), and we performed an overall com-
parison with the results of all the international
surveys conducted in the past decade. To do so,
a compiled rating was given to each trend, which
seeks to reflect its importance bearing in mind
the number of years it has appeared on the sur-
veys and the rankings it occupied in the Top 20
each year. The compiled score was constructed
by adding the rating assigned to each trend in
each international survey to the ranking occupied
each year (20 points it if occupied 1st place in the
Top 20, 1 point if it occupied 20th place on the
scale, and zero points if it did not appear on the
scale that year). The trends were then sequenced
by the rankings earned, and we chose the Top 20
to be compared with the results in the Spanish
study.

Results

Table 4 presents the characteristics of the re-
spondents: 30.7% of the sample was female, span-
ning a wide range of ages, although the largest
group was aged 22 to 34 (49.3%). Approximately
half of the respondents had more than 10 years of
experience in the sector (45.7%). More than half of
the respondents (53 %) said that they earned less than
€15 000 gross per year. They had a wide range of
occupations, as shown in 7able 5, most prominently
36.2% were part-time or full-time personal train-
ers. On the other hand, 51.6% of the respondents
works full-time in the fitness sector, while 30.7%
work part time and 18.2% have another work situ-
ation (Table 4). For 65.9% of the respondents, the
fitness sector is their main job (51.6% full-time and
14.3% part-time), while 16.4% work part-time and
have another job. Regarding the workplace, 50.3%
of the respondents work in private centres, 29.2% in
public centres, 20.6% in outdoor sites and 17.6% at
home.

Les puntuacions obtingudes per cada tendéncia es
van ordenar en mitjanes a continuacié de major a me-
nor, seleccionant-se les 20 tendéncies amb més puntua-
ci6 per ser presentades en aquest informe, de la matei-
xa manera que es fa a les enquestes internacionals de
I’ACSM, creant el que s’hi denomina el Top 20. Es
presenten i discuteixen els resultats obtinguts en com-
paraci6 amb els apareguts en 1’iltima enquesta inter-
nacional per a I’any 2016 (Thompson, 2015), i es con-
trasten globalment amb els resultats de les enquestes
internacionals desenvolupades en I’tiltima deécada. Per a
aix0 es va atorgar una puntuacié compilada a cadascuna
que tracta de reflectir la rellevancia de cada tendéncia
tenint en compte el nombre d’anys en que¢ ha apare-
gut en les enquestes i el lloc ocupat en el Top 20 del
ranquing de cada any. La puntuaci6 compilada es va
construir sumant la puntuacié assignada a cada tendén-
cia en cada enquesta internacional pel lloc ocupat cada
any (20 punts si ocupava el nim. 1 del Top 20, 1 punt
si ocupa el nim. 20 d’aquesta escala, i zero punts si no
apareixia en 1’enquesta d’aquest any). Les tendencies es
van ordenar, aleshores, per la puntuaci6 obtinguda, se-
leccionant-se les 20 primeres per ser comparades amb
els resultats obtinguts en I’estudi espanyol.

Resultats

La taula 4 presenta les caracteristiques dels enques-
tats. Un 30.7% de la mostra van ser dones i aquesta
va cobrir un ampli rang d’edats, trobant-se el grup
majoritari d’edat entre els 22 i els 34 anys (49.3%).
Aproximadament la meitat dels enquestats tenien més
de 10 anys d’experiéncia en el sector (45.7%). Més de
la meitat dels enquestats (53%) va manifestar tenir uns
ingressos inferiors a 15000 € bruts anuals. Les seves
ocupacions eren diverses i es recullen a la faula 5, des-
tacant que el 36.2% eren entrenadors personals a temps
parcial o complet. D’altra banda, el 51,6% dels enques-
tats treballava a temps complet en el sector del fitnes,
mentre que el 30.7% ho feia a temps parcial i un 18,2%
va assenyalar tenir una altra situaci6 laboral (raula 4).
Per al 65.9% dels enquestats el sector del fitnes era
la seva ocupacié principal (51.6% a temps complet i
14.3% a temps parcial) mentre que un 16.4% treballa-
ven a temps parcial i tenien una altra ocupaci6. Respec-
te al lloc de treball, el 50.3% dels enquestats ho fan en
centres privats, un 29.2% en centres publics, 20.6% en
espais a I’aire lliure i un 17.6% treballaven a domicili.
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Sex Sexe §
Female 30.7% Dona 30.7% 3
Male 69.3% Home 69.3% a

Age Edat Ed
Under 21 2.1% Menor 21 anys 2.1% &
From 22 to 34 49.3% De 22 a 34 anys 49.3% 8
From 35 to 44 33.1% De 35 a 44 anys 33.1% o
From 45 to 54 11.8% De 45 a 54 anys 11.8% z
From 55 to 64 3.5% De 55 a 64 anys 3.5% 2

Years of experience in the sector Anys d’experiencia en el sector E
0 to 1 year 5.1% De O a1 any 5.1% 2
1 to 3 years 15.0% De 1 a 3 anys 15.0% g
3 to 5 years 12.3% De 3 a5 anys 12.3% S
5 to 7 years 11.0% De 5 a 7 anys 11.0% o
7 to 9 years 10.9% De 7 a9 anys 10.9% x
10 to 20 years 32.4% De 10 a 20 anys 32.4% &
More than 20 years 13.3% Més de 20 anys 13.3% -

Workplace Lloc de treball 3
Private centre 50.3% Centre privat 50.3% z
Public centre 29.2% Centre public 29.2% =
Studio or shop 8.3% Estudi o tenda 8.3% %
Outdoor sites 20.6% Espais a I'aire lliure 20.6% I
At home 17.6% A domicili 17. 6% 5
Other 12.6% Altre 12.6% 3

Job status in the fitness sector Situaci6 laboral en sector fitnes ;‘
I work full-time 51.6% Treball a temps complet 51.6% E
| work part-time without another job 14.3% Treball a temps parcial sense una altra feina 14.3% e
| work part-time with another job 16.4% Treball a temps parcial amb una altra feina 16.4% &
| have worked in the sector but | have changed 4.5% He treballat en el sector pero he canviat 4.5% %
lam not currently working in the sector, lam unemployed ~ 3.0% No treballo actualment en el sector, estic a I'atur 3.0% 4
Other 10.7% Altres 10.7%

Gross annual income Ingressos bruts anuals
Less than €10 000 30.6% Menys de 10000 € 30.6%

From €10 000 to €14 999 22.4% De 10000 a 14999 € 22.4%
From €15 000 to €19 999 12.2% De 15000 a 19999 € 12.2%
From €20 000 to €24 999 9.3% De 20000 a 24999 € 9.3%
From €25 000 to €29 999 7.3% De 25000 a 29999 € 7.3%
From €30 000 to €34 999 4.2% De 30000 a 34999 € 4.2%
From €35 000 to €39 999 4.7% De 35000 a 39999 € 4.7%
From €40 000 to €44 999 2.1% De 40000 a 44999 € 2.1%
From €45 000 to €49 999 2.1% De 45000 a 49999 € 2.1%
More than €50 000 5.0% Més de 50000 € 5.0%

-~ -~

Table 4. Descriptive characteristics of the sample Taula 4. Caracteristiques descriptives de la mostra

Centre owner/Entrepreneur 15.0% Propietari centre/Empresari 15.0%

Manager 13.8% Gerent 13.8%

Technical Director 11.8% Director técnic 11.8%

Coordinator 11.6% Coordinador/a 11.6%

Multidisciplinary instructor 21.6% Monitor/a multidisciplinar 21.6%

Classroom instructor 9.5% Monitor/a de sala 9.5%

Group classes instructor 16.6% Monitor/a de classes col-lectives 16.6%

Personal trainer (full-time) 13.2% Entrenador/a personal (a temps complet) 13.2%

Personal trainer (part-time) 23.0% Entrenador/a personal (a temps parcial) 23.0%

Professor 5.1% Professor/a 5.1%

Teacher 2.4% Mestre/a 2.4%

Health professional (physician, physiotherapist, oc- Professional de la salut (metge, fisioterapeuta, tera-

cupational therapist, etc.) 1.8% peuta ocupacional...) 1.8%

Graduate student 4.6% Estudiant graduat/da 4.6%

Undergraduate student 2.9% Estudiant no graduat/da 2.9%

None. | am not working in the fitness sector 5.0% Cap. No estic treballant en el sector del fitness 5.0%

Other 5.8% Altres 5.8%

-~ S
Table 5. Occupations of the survey respondents Taula 5. Ocupacions de les persones enquestades
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For the analysis of the data obtained in the sur-
vey, we compiled the responses and sequenced
them from the most to least popular trend accord-
ing to the ratings assigned by the respondents. In
this study, we are present the Top 20 trends in the
ranking (7able 6). On the other hand, as noted in
the Methods section, we believe it is worthwhile
to compare the results in this first national survey
with those from the last international survey for
2016, as well as the overall results of the surveys
from the past decade through a compiled ranking
that assesses the overall importance of each trend
based on its ranking in the surveys conducted to
date. Both kinds of information are presented in
Table 6 under the headings TIS and T.

Per a I’analisi de dades obtingudes en 1’enquesta es
va procedir a recopilar les respostes i ordenar-les des de
la tendencia més popular a la menys popular segons les
puntuacions atorgades pels enquestats. En aquest treball
es presenten les tendéncies en el Top 20 del ranquing
(taula 6). D’altra banda, com s’ha assenyalat a ’apar-
tat de métodes, s’ha considerat d’intereés contrastar els
resultats obtinguts en aquesta primera enquesta nacional
amb els obtinguts en 1’ltima enquesta internacional per
a I’any 2016, aixi com amb els obtinguts de forma global
en les enquestes de 1’dltima decada a través d’una puntua-
ci6 compilada que valora la rellevancia global de cada
tendencia a partir de la posicidé ocupada en les enques-
tes realitzades fins al moment. Ambdues informacions es
presenten a la faula 6, sota els encapcalaments TEL i T.

GESTIO ESPORTIVA, LLEURE ACTIU | TURISME | SPORTS MANAGEMENT, ACTIVE LEISURE AND TOURISM I
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TNS 2017

Educated, certified and experienced profes-
sionals

High intensity interval training (HIIT)

Functional training

Body weight training
Personal training

Exercise and weight loss

Group training

Outcome measurement

Seeking new market niches

Outdoor activities

Strength training

Core training

Posture correction and preventing injuries*
Training programmes for the elderly
Exercise programmes for child obesity
Running and obstacle courses*
Crossfit*

Wearable technology

Circuit training

Specific exercise programmes for the
ilr*

TIS 2016

Wearable technology

Body weight training
High intensity interval training (HIIT)

Strength training

Educated, certified and experienced pro-
fessionals

Personal training

Functional training

Training programmes for the elderly
Exercise and weight loss

Yoga

Group training

Promoting health at the workplace
Wellness coaching

Outdoor activities

Specific sports training

Foam rollers

Apps for smartphones

Circuit training

Core training

Outcome measurement

C: classification. TNS: trends in the national survey. TIS: trends in the international survey. T: trends.
The trends in jtalics in the national survey are those that do not appear in the Top 20 of the international survey for either 2016 or the decade 2007-2016.
The trends marked with an asterisk (*) are specific to the Spanish study. The trends in italics for the 2016 international survey and the 2007-2016 ranking
are those that did not appear in the Top 20 of the Spanish survey.

T2007-2016

Educated, certified and experienced
professionals

Strength training

Personal training

Training programmes for the elderly
Exercise programmes for child obesity

Functional training

Exercise and weight loss

Core training

Group training

Yoga

Promoting health at the workplace
Body weight training

Specific sports training
High-intensity interval training (HIIT)
Outcome measurement

Wellness Coaching

Pilates

Outdoor activities

Boot Camp

Spinning

s

Table 6. Classification of fitness trends. Data from the surveys: national (2017), international (2016) and international (2007-2016),
according to compiled ratings
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Discussion and Conclusions

The purpose of this study was to identify the
trends for 2017 according to the opinions of profes-
sionals in the Spanish fitness sector and to compare
the results with those from the ACSM’s interna-
tional surveys. To do so, we conducted an online
survey sent to a large number of professionals in
the fitness sector in Spain. Because of the survey’s
design, it is not subjected to representation criteria;
however, it encompasses professionals from all the
regions of Spain who work in both the private and
public sector, including a wide range of ages and
occupations, more than half of them working full-
time in the sector, and with females accounting for
30% of the sample.

Discussio i conclusions

L’objectiu d’aquest estudi ha estat identificar les ten-
dencies per a I’any 2017 segons 1’opinié de professio-
nals del sector del fitnes espanyol i contrastar els resul-
tats amb els obtinguts en les enquestes internacionals de
’ACSM. Per a aix0 s’ha realitzat una enquesta en linia
enviada a un ampli nombre de professionals del sector
del fitnes a Espanya. Si bé, pel seu disseny 1’enquesta
no esta subjecta a criteris de representativitat, aquesta
ha abastat professionals procedents de totes les comuni-
tats autdnomes espanyoles, que treballen tant en el sec-
tor privat com al public, incloent un ampli rang d’edats
i ocupacions, més de la meitat d’ells amb dedicaci6 a
temps complet en el sector i amb una representacio fe-
menina del 30%.

C TEN 2017 TEI 2016

tat

(HIIT)
3 Entrenament funcional
(HIIT)
4 Entrenament amb pes corporal
5 Entrenament personal

6 Exercici i perdua de pes

7 Entrenament personal en grup

8 Monitoritzacié de resultats

9 Cerca de nous ninxols de mercat
10 Activitats aire lliure loga
11 Entrenament de forca
12 Entrenament de core
13 Correcci6 postural i prevencio lesions*

grans
15 Programes exercici per a obesitat infantil
16 Running i curses d’obstacles*
17 Crossfit*
18 Tecnologia portatil vestible
19 Entrenament en circuit

Foam rollers

sones amb malalties*

I'estudi espanyol.

1 Personal format, qualificat i experimen- Tecnologia portatil vestible
2 Entrenament intervalic d’alta intensitat Entrenament amb peso corporal
Entrenament intervalic d’alta intensitat Entrenament personal

Entrenament de forca
Personal format, qualificat i experimentat Programes amb exercicis per a I'obesitat

Entrenament personal
Entrenament funcional
Programes d’entrenament per persones grans Entrenament de core
Exercici i perdua de pes

Entrenament personal en grup
Promocid salut centre treball
Wellness coaching

14 Programes d’entrenament per a persones Activitats aire lliure

Entrenament especific esport

App per a telefons intel-ligents Pilates
Entrenament en circuit
Entrenament de core

20 Programes d’exercicis especifics per a per- Monitoritzaci6 de resultats

C: classificacio. TEN: tendéncies enquesta nacional. TEl: tendéncies enquesta internacional. T: tendencies.

Les tendéncies en cursiva en I'enquesta nacional corresponen a les que no apareixen dins del Top 20 de I'enquesta internacional per al 2016 ni per a la
decada 2007-2016. Les tendéncies assenyalades amb asterisc (*) corresponen a tendéncies que sén especifiques per a I'estudi espanyol. Les tendéncies
assenyalades en cursiva per a I'enquesta internacional de 2016 i el ranquing de 2007-2016 corresponen a tendéncies que no apareixen en el Top 20 de

T2007-2016
Personal qualificat i experimentat

Entrenament de forca

Programes d’entrenament per a persones grans

infantil
Entrenament funcional
Exercici i perdua de pes

Entrenament personal en grup
loga

Promocid salut centre treball
Entrenament amb peso corporal
Entrenament especific esport

Entrenament intervalic d’alta intensitat
(HIIT)

Monitoritzacio de resultats
Wellness Coaching

Activitats a I'aire Iliure
Boot Camp
Spinning

FS

Taula 6. Ranquing de tendéncies fitnes. Dades de les enquestes: nacional (2017), internacional (2016), i internacionals (2017-2016), segons

puntuacié compilada
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Generally speaking, the first aspect worth high-
lighting regarding the results obtained is that 16 of
the trends identified within the Top 20 in the Span-
ish survey match the trends identified previously by
the international surveys conducted by the ACSM in
the past decade, while another 4 correspond to trends
suggested by the authors of this study, which con-
firms their relevancy in Spain.

On the other hand, we should note that 14 of
the 20 main trends in the Spanish study match the
trends also identified in the 2016 international
survey, and that 6 of the top 10 identified in the
Spanish study match 6 of the top 10 in the 2016
international survey (Thompson, 2015). Like-
wise, 5 of the top 10 trends in the Spanish survey
match 5 of the top ranked trends for the decade
2007-2016.

The trends within the Top 20 in the Spanish
study are discussed below. They are briefly de-
scribed based on their conceptualisation in the
ACSM studies; we then highlight their possible im-
portance and compare them to the results of the in-
ternational surveys.

1. Educated, certified and experienced fitness
professionals. This is trend number 1 for 2017 in
Spain. This trend refers to the need detected in
the fitness sector for properly trained profession-
als with the correct professional qualifications and
experience. This trend is clearly consolidated in the
previous surveys conducted by the ACSM, as it oc-
cupied 1% place in the Top 20 from 2008 to 2013,
3 in 2007, 2013 and 2015, and 5th in 2016. Fur-
thermore, this trend ranks first among the trends in
the past decade. Therefore, it seems to be a con-
solidated trend, as it appears in all the annual sur-
veys and is extremely prominent because it is al-
ways ranked near the top. The fact that it appears
as the first trend in our study simply reaffirms its
importance as the main trend in the fitness sector in
Spain as well.

2. High-intensity interval training (HIIT). The
second-ranked trend in the Top 20 of the fitness
sector in Spain is HIIT, which refers to the kind
of training that includes intervals of high-intensity
exercise followed by short rest periods, which usu-
ally entail less than 30 minutes of work. This is a
trend that only appeared recently in the ACSM’s
international surveys (2014), for the first time at

De forma general respecte als resultats obtinguts, el
primer aspecte que es pot ressenyar és que 16 de les ten-
deéncies identificades dins del Top 20 en I’estudi espanyol
coincideixen amb tendencies identificades previament per
les enquestes internacionals realitzades per I’ACSM en
I’altima década, mentre que altres 4 corresponen a ten-
dencies proposades pels autors de 1’estudi, la qual cosa les
avala com a propostes pertinents en el context espanyol.

Draltra banda, cal assenyalar que 14 de les 20 principals
tendencies en I’estudi espanyol coincideixen amb tendencies
també identificades dins de 1’enquesta internacional de 2016
i que 6 de les 10 primeres identificades en I’estudi espanyol
coincideixen amb 6 de les 10 primeres de 1’enquesta inten-
cional de 2016 (Thompson, 2015). Aixi mateix, pot resse-
nyar-se que 5 de les 10 primeres tendéncies en 1’enquesta
espanyola coincideixen amb 5 de les 10 primeres del ran-
quing de tendencies per a la década 2007-2016.

A continuacid, es comenten i discuteixen una per una
les tendéncies dins del Top 20 de I’estudi espanyol, des-
crivint-les breument a partir de la seva conceptualitzacié
en els estudis de I’ACSM, ressenyant la seva possible
rellevancia i comparant-les amb els resultats oferts per
les enquestes internacionals.

1. Professionals formats, qualificats i amb experién-
cia. Es 1a tendéncia nam. 1 per a 1’any 2017 a Espanya.
Aquesta tendeéncia fa referéncia a la necessitat que es
detecta en el sector del fitnes de professionals deguda-
ment formats, amb adequada qualificacié professional i
experiéncia. Aquesta tendéncia apareix clarament conso-
lidada en les enquestes previes realitzades per I’ACSM,
ocupant el nim. 1 del Top 20 del 2008 al 2013, el ndm.
3 en 2007, 2013 i 2015, i el nim. 5 el 2016. Aquesta
tendeéncia, a més, és la que se situa en el nim. 1 del
ranquing de tendéncies de 1’tltima década. Sembla, per
tant, una tendencia molt consolidada, doncs apareix en
totes les enquestes anuals, i a més molt rellevant per-
que sempre surt en els primers llocs. El fet que aparegui
com a primera tendencia en el nostre estudi no fa sind
afirmar la seva rellevancia com a tendéncia principal en
sector del fitnes, també en el cas espanyol.

2. Entrenament intervalic d’alta intensitar (HIIT).
La segona tendeéncia en el Top 20 de sector del fitnes
espanyol és el HIIT, que fa referéncia a un entrenament
que inclou intervals d’exercici d’alta intensitat seguits
per curts periodes de descans i que habitualment supo-
sa menys de 30 minuts de treball. Aquesta és una ten-
dencia de recent aparici6 en les enquestes internacionals
de ’ACMS (2014) per primera vegada i en el nim. 1.
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1st place. The fact that it appeared so strongly and
so highly ranked in the international surveys in the
past 3 years situates it among the top 20 trends in
the decade 2007-2013, where it is ranked at 14 for
this period. In the 2016 international survey, this
trend was ranked 3.

3. Functional fitness. Functional fitness is a rel-
atively vague concept that is not very well defined.
In the ACSM’s surveys, it is defined as the use of
strength training to improve balance, coordination,
strength, power and endurance, which enables a
person to improve their capacity for everyday ac-
tivities. Functional fitness appeared in the Top 20
of all the international surveys, primarily in the
mid positions (between 7" and 11%); it ranks 6™ in
the trends for the decade according to the compiled
rankings and 7" in the 2016 survey. According to
these results, it seems to be a consolidated trend in
the sector.

4. Body weight training. This trend refers to
training packages offered in fitness centres us-
ing minimum equipment and body weight instead
as the main form of muscle overload and physical
conditioning. This trend appeared for the first time
in the international survey in 2013 at 3™ place, and
since then it has remained at the head of the Top
20 and was ranked 2" in the latest survey. Just like
HIIT, despite its recent appearance as a trend, the
fact that it has been ranked so highly in recent sur-
veys means that it falls within the Top 20 trends of
the decade according to its compiled ranking (12®
place).

5. Personal training. Personal training, that is,
training by a professional for a single client, is one
of the consolidated trends in the international sur-
veys and appears in the Top 10 in all of them and
at 6" place in the international survey for 2016.
This trend is ranked 3™ according to the compiled
ranking of trends for the past decade. Its impor-
tance may somehow be related to the need for
trained, certified and experienced professionals,
which is the most entrenched trend in the interna-
tional studies.

6. Exercise and weight loss. The combination
of exercise and weight loss and programmes spe-
cifically targeted at this goal is one of the trends
that also falls within the top ranks of the Spanish
study, similar to what happened with this trend in
the past 10 years in international surveys, where

El fet que hagi aparegut amb tanta forca i ocupant posi-
cions tan altes en les enquestes internacionals dels 3 1l-
tims anys la situa entre les 20 principals tendencies de
la decada 2007-2016 ocupant el nim. 14. En I’enquesta
internacional de 2016 aquesta tendéncia va apareixer si-
tuada en la tercera posicio.

3. Entrenament funcional. L’entrenament funcional
és un concepte relativament evasiu i no gaire ben defi-
nit. En les enquestes de ’ACSM es defineix com 1’Us
d’entrenament de forca per millorar I’equilibri, la coor-
dinaci6, la forca, poténcia i la resisténcia que permet a
la persona millorar la seva capacitat per a les activitats
de la vida diaria. L’entrenament funcional ha aparegut
en el Top 20 de totes les enquestes internacionals ocu-
pant majoritariament posicions intermedies (entre la 7a
i la 11a), situant-se en el nim. 6 de les tendéncies de
la decada segons la seva puntuacié compilada, i en el
nim. 7 en I’enquesta de 2016. En funcié d’aquests re-
sultats, sembla que s’ha consolidat en el sector.

4. Entrenament amb pes corporal. Aquesta tendencia
fa referéncia a paquets d’entrenament oferts als centres
de fitnes, realitzats amb un minim equipament i usant la
carrega del pes del cos com a principal forma de produir
sobrecarrega muscular i condicionament fisic. Aquesta
tendencia apareix per primera vegada en I’enquesta inter-
nacional de 2013 en el num. 3, i des d’aleshores s’ha man-
tingut en les primeres posicions del Top 20 situant-se en
I"tltima enquesta en el nim. 2. Igual que el HIIT, malgrat
la seva recent aparici6 com a tendencia, el fet que hagi
ocupat els primers llocs en les tltimes enquestes fa que se
situi dins del Top 20 de les tendencies de la deécada segons
la seva puntuacié compilada (ntim. 12).

5. Entrenament personal. L’entrenament personal,
és a dir, ’entrenament dirigit per a un dnic client per
un professional, és una de les tendéncies consolidades
en les enquestes internacionals, apareixent en el Top 10
en totes elles i ocupant el nim. 6 en I’enquesta interna-
cional per 2016. Aquesta tendéncia apareix en el niim. 3
segons la puntuacié compilada de tendencies per a 1’ulti-
ma decada. La seva rellevancia podria estar relacionada,
en certa forma, amb la necessitat de professionals for-
mats, qualificats i amb experiéncia, que €s la tendencia
més fortament assentada en els estudis internacionals.

6. Exercici i pérdua de pes. La combinacié d’exer-
cici i perdua de pes i els programes especificament diri-
gits a aquesta finalitat és una de les tendencies que tam-
bé apareix dins dels llocs rellevants de 1’estudi espanyol,
en la linia del que ha succeit amb aquesta tendeéncia en
els ultims 10 anys en les enquestes internacionals, on ha
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it has always been in the Top 20, albeit with some
ups and downs. It was very highly ranked between
2012 and 2015 (4™ to 6™) and lower in the remain-
ing years (from 7% to 20™). The compiled ranking
for the decade 2007-2016 places it at 7%, while in
the 2016 survey it was ranked 9.

7. Group training. Group training follows the
model of personal training in that it seeks a profes-
sional’s personalised attention for a client, but in
this case in small groups of usually 2 to 4 people,
which allows them to keep receiving personalised
attention while significantly lowering the cost of
the service. This trend, which appeared on the in-
ternational surveys in 2007 at 19th, gradually rose
in the rankings until reaching 8® in 2012, dove-
tailing with the peak in the world recession. It has
remained in the Top 20 in the past decade, albeit
usually between 10™ and 20®. This trend ranked
Oth in the decade 2007-2016 and 11 in the 2016
survey. However, in the Spanish survey for 2017 it
ranked higher, at 7% place. Therefore, it seems to
be a consolidated trend in international surveys and
a prominent one in Spain.

8. Outcome measurements. Outcome measure-
ments refers to the effort made in training pro-
grammes to assess the effects of the programme
and the degree to which the objectives are met,
thus allowing their efficacy to be evaluated and
the content and workload to be adjusted if needed.
This trend is ranked 20" in the 2016 international
survey and has appeared in the Top 20 of all the
previous ACSM surveys, except in 2012. There-
fore, it seems to be a consolidated trend, although
it always ranks somewhat lower (between 10%
and 20™) than it does in the Spanish study. In the
ranking for the decade 2007-2016, it comes in
at 15%,

9. Seeking new market niches. The search for
new market niches, that is, new groups of clients
who may be attracted to the fitness sector through
the creation of new products and services geared to-
wards covering their specific needs, is a major trend
in the Spanish study. However, this trend is not
prominent in the international survey for 2016, nor
is it in the ranking of the Top 20 trends for 2007-
2016. The historical analysis of international surveys
shows that this trend only appeared among the Top
20 in 6 out of the 10 surveys conducted, and that
it always ranked rather low (between 15" and 19%).

aparegut sempre dins del Top 20 si bé amb alts i baixos.
D’aquesta manera, va ocupar llocs molt rellevants entre
2012 i 2015 (del 4t al 6¢) i més baixos en la resta dels
anys (del 7¢ al 20¢). La valoracié compilada per a la de-
cada 2007-2016 les situa en el nim. 7, mentre que en
I’enquesta de 2016 va ocupar el nim. 9.

7. Entrenament personal en grup. L’entrenament perso-
nal en grup segueix el model d’entrenament personal indi-
vidual, buscant una atencid personalitzada del professional
al client, perd en aquest cas en petits grups, normalment
d’entre 2 i 4 persones, la qual cosa permet seguir rebent
una atenci6 personalitzada pero reduint significativament el
cost del servei. Aquesta tendéncia, que va apareixer en les
enquestes internacionals 1’any 2007 en el niim. 19, ha anat
escalant posicions fins a aconseguir la 8a posicio el 2012,
coincidint amb un dels moments més algids de la crisi eco-
nomica mundial. S’ha mantingut en el Top 20 durant 1’dl-
tima decada, si bé usualment entre les posicions 10a i 20a.
Aquesta tendéncia ocupa la posicié nim. 9 en la deécada
2007-2016 i el nim. 11 en I’enquesta de 2016. En I’enques-
ta espanyola per al 2017, no obstant aixo, ocupa una posicid
més rellevant, situant-se en el nim. 7. Aquesta, per tant,
sembla una tendeéncia consolidada en les enquestes interna-
cionals i bastant rellevant en el cas espanyol.

8. Monitoratge de resultats. El monitoratge de resultats
fa referéncia a I’esforc realitzat als programes d’entrena-
ment per valorar els efectes produits pel programa i el grau
de consecuci6 d’objectius previstos, permetent aixi avaluar
la seva eficacia i reorientar si cal els continguts i les carre-
gues de treball. Aquesta tendéncia apareix en el nim. 20
de I’enquesta internacional de ’any 2016 i és una tendencia
que ha aparegut en el Top 20 en totes les enquestes anteri-
ors de ’ACSM excepte en la de I’any 2012. Sembla, per
tant, una tendencia consolidada, si bé sempre ocupant posi-
cions en el ranquing més baixes que la que li atorga 1’estudi
espanyol (entre la 10a i la 20a). En el ranquing per a la
decada 2007-2016 se situa en el ndm. 15.

9. Cerca de nous ninxols de mercat. La cerca de nous
ninxols de mercat, és a dir, nous grups de clients que pu-
guin ser atrets al sector de fitnes mitjancant la creaci6 de
productes i serveis orientats a cobrir les seves necessitats
especifiques, apareix com una tendencia rellevant en el
cas de I’estudi espanyol. No obstant aix0, aquesta ten-
dencia no apareix com a rellevant en 1’enquesta interna-
cional per a I’any 2016, ni esta en el ranquing de les 20
principals tendéncies per 2007-2016. L’analisi historica
de les enquestes internacionals mostra que aquesta ten-
dencia solament ha aparegut entre les tendeéncies del Top
20 en 6 de les 10 enquestes realitzades, sempre ocupant
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Therefore, this is one of the points where the Span-
ish survey diverges from the results of the interna-
tional surveys.

10. Outdoor activities. Outdoor activities in-
clude activities like hiking, canoeing, kayaking,
and outdoor games and sports. An even more
recent trend for fitness professionals is physical
conditioning activities offered to clients outdoors.
This trend appeared for the first time at 14® in
the 2016 survey, and in the 5 years since then it
has been ranked between 12" and 14® in the Top
20. The compiled ratings of trends for the decade
places it near the bottom (18"). Therefore, this
is a trend with prospects of gaining momentum
even though it does not appear at the top of the
ranking. It is ranked higher in the Spanish survey
than in any of the ACSM’s international surveys,
which means that it is a more prominent trend in
Spain.

11. Strength training. This trend refers to spe-
cific training aimed at developing strength and mus-
cle mass which usually involves the use of weight
machines or free weights to produce the training
stimuli that the muscle system needs. This trend has
remained prominent in all the international surveys
in the past decade, ranked between 2™ and 6" (4
for 2016), and it ranks 2" according to the com-
piled rankings for the decade. However, the Span-
ish study ranks it lower, outside the Top 10. In any
event, it seems to be a strongly consolidated trend in
the fitness sector.

12. Core training. Core training accentuates the
strength and fitness of the stabilising muscles in the
abdomen, thorax and back in order to improve the
stabilisation of the trunk, and it allow this strength
to be transferred to the extremities, thus enabling
individuals to better deal with both everyday activi-
ties and sports. Core training has appeared in the
Top 20 in all the international surveys, although it
is clearly on the downswing, going from top spots
from 2007 to 2011 (5" and 6") to gradually drop un-
til reaching 19" in the 2016 survey. In the compiled
rankings from 2007-2016, it stands at a mid position
at 8.

13. Posture correction, prevention of and recov-
ery from injuries. This is the first of four trends to
appear in the Top 20 of the Spanish survey that does
not belong to the set of trends previously identified
by international studies but instead was proposed as a

llocs relativament baixos (entre el 15 i el 19). Aquest és
un dels punts, per tant, on I’enquesta espanyola se separa
dels resultats de les internacionals.

10. Activitats a !’aire lliure. Les activitats a 1’aire
lliure inclouen el senderisme, la canoa, el caiac, aixi
com jocs i esports diversos. Una tendéncia encara més
recent per als professionals del fitnes son les activitats
de condicionament fisic en espais oberts. Aquesta ten-
dencia va apareixer per primera vegada en el nim. 14
en ’enquesta de 1’any 2016 i s’ha mantingut des de lla-
vors entre els 12 i 14 del Top 20 en els 5 anys que ha
aparegut. La puntuaci6 compilada de tendéncies per a
la decada la situa en els Gltims llocs (18). Sembla, per
tant, una tendencia que té perspectives de consolidar-se
malgrat no ocupar llocs destacats a les enquestes, encara
que en ’estudi espanyol ocupa una posicié per davant
de qualsevol enquesta internacional de I’ACSM, la qual
cosa I’assenyala com a més destacada en el nostre pais.

11. Entrenament de forca. La tendéncia es refereix a
I’entrenament especific orientat al desenvolupament de la
forca i massa muscular que involucra normalment 1’ds de
maquines contra-resistencia o el de carregues lliures per
produir estimuls d’entrenament necessaris per al sistema
muscular. Aquesta tendéncia s’ha mantingut com a relle-
vant en totes les enquestes internacionals de I’dltima de-
cada, entre el nim. 2 i el nim. 6 (el nim. 4 per a I’any
2016) i aconseguint la 2a posicié del ranquing segons la
puntuaci6é compilada per a la década. No obstant aixo, 1’es-
tudi espanyol la situa com a menys rellevant, per quedar
fora del Top 10. En qualsevol cas, sembla que es presenta
com una tendéncia més consolidada en el sector del fitnes.

12. Entrenament del core. L’entrenament del core
accentua ’enfortiment i condicionament dels musculs
estabilitzadors de 1’abdomen, el torax i I’esquena, per
millorar I’estabilitzacié del tronc i permetre la transfe-
réncia de forca a les extremitats, capacitant aixi als in-
dividus per fer front i de la millor manera tant activitats
quotidianes com esportives. En les enquestes internacio-
nals I’entrenament del core apareix al Top 20 en totes
les enquestes, si bé amb una pauta clarament marcada en
la perdua de rellevancia passant d’ocupar les posicions
5a i 6a, des de 2007 fins a 2011, fins a a caure a la 19
I’any 2016. En la valoraci6 segons la puntuacié compi-
lada 2007-2016 ocupa una posici6 intermedia (niim. 8).

13. Correccio postural, prevencio i recuperacio de le-
sions. Aquesta és la primera de les quatre tendencies que
apareix en el Top 20 de I’estudi espanyol que no pertany
al conjunt de tendéncies preéviament identificades pels
estudis internacionals, sin6 que ha estat proposada com

GESTIO ESPORTIVA, LLEURE ACTIU | TURISME | SPORTS MANAGEMENT, ACTIVE LEISURE AND TOURISM

Apunts. Educaci6 Fisica i Esports. 2017, num. 128. 2n trimestre (abril-juny), pag. 108-125. ISSN-0214-8757

121



GESTIO ESPORTIVA, LLEURE ACTIU | TURISME | SPORTS MANAGEMENT, ACTIVE LEISURE AND TOURISM I

Veiga, O. L., Valcarce, M., King, A.

possible trend by the authors of this study. This trend
refers to physical activity programmes geared at pre-
venting injuries (including posture correction, which
is a risk factor in injuries) and functional re-adapta-
tion and retraining post-injury after the physiotherapy
recovery phase. Given that this trend does not appear
in the international surveys, it is impossible to make
comparisons.

14. Training programmes for the elderly.
The exponential growth in the elderly population
means that training programmes for this group
have been a consistent trend throughout the entire
decade and has been ranked among the Top 10 in
all the international surveys including the 2016
survey (81), the same ranking it earned in Spain.
The global importance of this trend is shown by
its 4t place showing in the compiled rankings for
2007-2016.

15. Exercise programmes for child obesity. This
trend refers to programmes that are specifically tar-
geted at children and adolescents with the goal of
preventing or combating child obesity. This trend has
appeared in the Top 20 in all the international sur-
veys except the last one, although it has clearly and
steadily declined in importance, going from the top
spots between 2007 and 2013 to plunging out of the
Top 20 in the 2016 survey. However, the compiled
ranking for the last decade ranks it prominently (5%),
unquestionably because of its importance in the sur-
veys until 2013.

16. Running and obstacle courses. This is
another of the trends that does not appear in the
possible trends in the international survey which
was also proposed by the authors of this study.
The reason for including it was the popularity that
both running and obstacles courses (like Spartan
Race, Mud Day, Farinato Race, etc.) are current-
ly gaining in Spain, with massive participation.
Given that this trend does not appear in the inter-
national surveys, it is impossible to make com-
parisons.

17. Crossfit. Just like the previous activity, this
is another trend that does not appear in the interna-
tional surveys and was proposed by the authors of
this study. Crossfit is an activity that is currently
quite popular in Spain, which consists of combin-
ing functional strength, endurance and flexibility
exercises organised into a given pattern during a
work session and generally executed in high-inten-

a possible tendencia pels autors de 1’estudi. Aquesta ten-
dencia fa referéncia a programes d’activitat fisica orientats
tant a la prevencio de lesions (inclosa la correcci6 postural
que és un factor de risc d’aquestes) com a la readaptacid
funcional i en reentrenament una vegada soferta una lesio
1 passada la fase de recuperacio fisioterapeutica. Ates que
aquesta tendéncia no apareix en les enquestes internacio-
nals no resulta possible fer comparacions.

14. Programes d’entrenament per a persones grans.
El creixement exponencial de la poblaci6 de gent gran
ha fet que els programes d’entrenament per a aquest
col-lectiu apareguin com una tendéncia consistent al
llarg de tota la década ocupant en totes 1’enquestes inter-
nacionals posicions dins del Top 10, inclosa la de 2016
(nam. 8), la mateixa posici6 que ocupa també en el cas
espanyol. La rellevancia global d’aquesta tendencia la
demostra la seva 4a posicié segons la puntuacié compi-
lada per a la decada 2007-2016.

15. Programes d’exercici per a [’obesitat infantil.
Aquesta tendéncia fa referéncia a aquells programes espe-
cificament dirigits a nens i adolescents amb 1’objectiu de
prevenir o combatre 1’obesitat infantil. Aquesta tendéncia
ha aparegut en el Top 20 en totes les enquestes internacio-
nals excepte I’tltima, si bé amb un clar i progressiu declivi
en la seva rellevancia passant dels primers llocs entre 2007
12013, per després decaure rapidament fins a arribar a sor-
tir del Top 20 en I’enquesta per a I’any 2016. La puntuaci6
compilada per a I'iltima década la situa, no obstant aixo,
en una posici6 rellevant (nim. 5), sens dubte per ’efecte de
la rellevancia atorgada dins de les enquestes fins al 2013.

16. Running i curses d’obstacles. Aquesta és una altra
de les tendencies que no apareix recollida dins de les pos-
sibles tendencies de les enquestes internacionals i que tam-
bé ha estat proposada pels autors de I’estudi. El motiu de
la seva inclusi6 va ser la popularitat que esta aconseguint
actualment a Espanya tant el running (curses “normals”)
com les “curses d’obstacles” (tipus Spartan Race, Mud Day,
Farinato Race, etc.) amb participacions massives. Ates que
aquesta tendencia no apareix en les enquestes de I’ACSM no
és possible fer cap comparacié amb el context internacional.

17. Crossfit. Igual que ’anterior, aquesta és una
altra de les tendencies que no apareix recollida en les
enquestes internacionals i que ha estat proposada per
les autories de 1’estudi. El crossfit és una activitat que
gaudeix de bastant popularitat a Espanya en aquests mo-
ments i consisteix a combinar exercicis de forga, resis-
tencia i agilitat amb caracter funcional, organitzats se-
gons una determinada pauta durant una sessid de treball
i executats generalment a alta intensitat. Per aixo hi ha
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sity workouts. Therefore, some people define it as
functional training while others call it high-intensi-
ty training. This is perhaps one of the reasons that
it does not appear in international surveys per se,
since both types of training appear independently.
Given that this trend does not appear in the inter-
national surveys, it is impossible to make compari-
sons.

18. Wearable technology. This trend, which
ranks 18" in the Spanish study, came in 1% in the
ACSM’s survey for 2016, even though it was the
first time it appeared. This trend refers to all port-
able, “wearable” technology that can help improve
or monitor fitness, including heart rate monitors,
smart watches and fitness and activity monitoring
devices (like Misfit, Garmin, Jawbone, Fitbit, etc.),
and in the near future it may extend to smart, inter-
active fabrics, which are being developed and op-
timised today. The difference in rank of this trend
in the Spanish study and the last international study
is noteworthy, apparently indicating that profes-
sionals in the international fitness sector see it as
a major trend, while in Spain it is still an emerg-
ing trend and thus not quite as important. Given its
recent appearance, it was left outside the Top 20
made through the compiled rankings from the past
decade.

19. Circuit training. Circuit training is a trend
that has appeared in the Top 20 in the international
surveys in the past 4 years (2013-2016), although
it ranks somewhat low (14® to 18™). Circuit train-
ing usually refers to a kind of training where a
group of 6 to 10 exercises are performed in a pre-
determined sequence so that each exercise is per-
formed either a given number of repetitions or for
a given period of time, followed by a brief rest
before going on to the next exercise. The Span-
ish study also identifies it as a trend for 2017 at a
lower place in the ranking. This trend does not ap-
pear in the compiled rankings of the international
surveys because of its recent appearance and low
ranking.

20. Exercise programmes for the ill. Another
trend that does not appear in the international sur-
veys and was proposed by the authors of this study
comes in last place in the Spanish Top 20. It refers
to designing and developing specific training pro-
grammes for the ill (cardiovascular disease, diabe-
tes, cancer, osteoporosis, etc.). This trend seems

els qui el defineixen com a entrenament funcional i qui
el defineix com a entrenament d’alta intensitat. Aquesta
és tal vegada una de les raons per les quals no ha estat
recollit com a tal en les enquestes internacionals, perque
tots dos tipus d’entrenament apareixen en si mateixos
com una tendéncia. Com que la tendéncia no apareix en
les enquestes de I’ACSM, no es pot comparar.

18. Tecnologia portatil vestible. Aquesta tendencia,
que apareix en el nim. 18 en l’estudi espanyol, és la
que ocupa el nim. 1 en les enquestes de I’ACSM per a
I’any 2016, sent a més la primera vegada que apareix.
Aquesta tendencia fa referéncia a tota aquella tecnologia
portatil i “vestible” que pot ajudar a millorar o monito-
ritzar I’entrenament. Aix0 inclou pulsometres, rellotges
intel-ligents i dispositius de monitoratge d’activitat i fitnes
(com Misfit, Garmin; Jawbone, Fitbit, etc.) i en un futur
proxim possiblement s’estendran als teixits intel-ligents
1 interactius que s’estan desenvolupant i optimitzant en
aquests moments. Resulta destacable la diferéncia de po-
sicié que ocupa aquesta tendencia en I’estudi espanyol i
en I’iltima enquesta internacional, indicant aparentment
que els professionals del sector del fitnes la veuen com
una tendencia de gran impacte en el context internacional
mentre que a Espanya es veu com una tendéncia emer-
gent perd menys rellevant. Donada la seva recent aparici
aquesta queda fora del Top 20 després de ser valorada
per la puntuaci6 compilada de I’dltima decada.

19. Entrenament en circuit. L’entrenament en circuit
és una tendencia que ha aparegut entre el Top 20 en les
enquestes internacionals en els 4 dltims anys (2013-2016),
si bé ocupant llocs baixos en el ranquing (del 14 al 18).
L’entrenament en circuit fa referéncia usualment a un en-
trenament on es realitza un grup de 6 a 10 exercicis en
una seqiiencia preestablerta, de manera que cada exercici
es realitza o bé un nombre determinat de repeticions o bé
per un periode de temps determinat, realitzant després un
breu descans abans de passar a un altre exercici. L’estudi
espanyol també 1’identifica com una tendéncia per a I’any
2017, i de la mateixa manera en un lloc discret del ran-
quing. Aquesta tendéncia no apareix en la puntuacié com-
pilada de les enquestes internacionals a causa de la seva
recent aparicio i els seus baixos llocs aconseguits.

20. Programes d’exercici per a persones amb malal-
ties. En el nim. 20 del Top espanyol apareix una altra
tendéncia que no és recollida en les enquestes internacio-
nals i que ha estat proposada pels autors de 1’enquesta.
Aquesta fa referencia al disseny i desenvolupament de
programes d’entrenament especifics per a persones amb
malalties (cardiovasculars, diabetis, cancer, osteoporosi,
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to be identified as emerging, which may be asso-
ciated with the demographic shift which is show-
ing a noteworthy increase in the population at the
older end of the spectrum, who are therefore more
likely to have contracted some kind of chronic dis-
ease. In this sense, this trend, which is specific
to the Spanish study, may be associated with the
trend identified in the international surveys related
to the development of fitness programmes for the
elderly.

There are other noteworthy aspects of the results
of the study, such that some trends that appear high-
ly ranked in the ACSM’s international surveys yet
occupy marginal spots in the Spanish study, primar-
ily “specific training for a sport”, “yoga”, “well-
ness coaching”, “promoting workplace health”,
“Pilates”, “boot camp” and “spinning”. However,
the last three trends have been disappearing from
the Top 20 of the international surveys in the past
5 years. Likewise, working with “foam rollers” and
“apps for smartphones” do not appear in the Spanish
Top 20, although they do in the ACSM’s survey for
2016.

This study comes with the limitations inherent to
a study based on online surveys, that is, limitations
associated with a lack of even population representa-
tion and the response rate obtained (Diaz de Rada,
2011), which was lower than what the ACSM stud-
ies report. In the ACSM’s international studies, the
people surveyed receive an incentive in kind for re-
sponding, given that this is a strategy to increase the
response rate in online surveys (Sanchez Fernandez,
Muinoz Leiva, & Montoro Rios, 2009). However,
this was not done in the Spanish survey. Nonethe-
less, one strength of this study is that to our knowl-
edge, this is the first national study that replicates
the methodology of the ACSM’s surveys in an effort
to provide information on the fitness trends in a spe-
cific country.

We can conclude that the majority of trends iden-
tified in the Top 20 of the Spanish study match those
identified in the international survey for 2016, while
four of the trends identified are specifically Spanish
and had not previously appeared in any of the inter-
national surveys. On the other hand, 12 of the top
20 trends identified in the Spanish study match the
trends within the Top 20 international trends from
the past decade, according to the compiled ranking

etc.). Aquesta sembla ser una tendencia que s’identifica
com a emergent i que es pot trobar vinculada al can-
vi demografic amb un increment molt sensible dels es-
trats de poblacié de major edat que posseeixen, per tant,
major probabilitat d’haver desenvolupat algun tipus de
malaltia cronica. En aquest sentit aquesta tendencia, es-
pecifica en I’estudi espanyol, pot estar en relacié amb
la tendencia identificada en les enquestes internacionals
relacionada amb el desenvolupament de programes d’en-
trenament per a persones grans.

Existeixen altres aspectes a destacar en relaci6 amb
els resultats obtinguts en 1’estudi, de manera que algunes
tendencies que apareixen amb forca dins de les enquestes
internacionals de I’ACSM ocupen llocs marginals en 1’es-
tudi espanyol, principalment I’ ”entrenament especific per a
un esport”, el “ioga”, el “wellness coaching”, “promocid
de la salut en centre de treball”, “pilates”, “boot camp” i
“spinning”. Les tres ultimes tendéncies, no obstant aixo,
han tendit a desapareixer del Top 20 de les enquestes inter-
nacionals en els dltims 5 anys. Igualment, no apareixen en
el Top 20 de I’estudi espanyol el treball amb “foam rollers”
i les “apps per a telefons intel-ligents” que apareixen dins
del Top 20 en I’enquesta de I’ACSM per a ’any 2016.

El present estudi presenta les limitacions propies
d’un estudi basat en enquestes en linia, és a dir, les as-
sociades a la falta de representativitat poblacional i la
taxa de resposta obtinguda (Dfiaz de Rada, 2011), que ha
estat menor a les reportades en els estudis de ’ACSM.
En els estudis internacionals de I’ACSM les persones
enquestades rebien un incentiu en especie per respondre,
una estratégia per incrementar la taxa de respostes de les
enquestes en linia (Sanchez Ferndndez, Mufioz Leiva, &
Montoro Rios, 2009); en I’estudi espanyol no s’ha efec-
tuat. No obstant aix0, pot assenyalar-se com a fortalesa
del treball que, pel que sabem, aquest és el primer es-
tudi de caracter nacional que replica la metodologia de
les enquestes de I’ACSM per aportar informacié sobre
tendencies del fitnes en un pais especific.

Es pot concloure que la majoria de les tendeéncies
identificades en el Top 20 de 1’estudi espanyol coinci-
deixen amb les identificades en I’enquesta internacional
per al 2016, mentre que quatre de les tendencies iden-
tificades s6n tendencies especificament espanyoles que
no havien aparegut anteriorment en cap de les enques-
tes internacionals. D’altra banda, 12 de les 20 principals
tendencies identificades en 1’estudi espanyol coincidei-
xen amb tendencies dins del Top 20 de les tendeéncies
internacionals de 1’Gltima década segons la puntuaci6
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proposed in this study. Both results show that gener-
ally speaking there is a considerable match between
the trends identified by the professionals in the
Spanish fitness sector and those identified interna-
tionally, albeit with a few particularities specific to
this country.
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Abstract

The first article in this series examined the legacy and
impact of the Barcelona Olympic Games held 25 years ago.
This second survey article seeks to further explore the im-
pact that the Olympic Games had on the city and the country.
In the previous one, an economic, social and sports analysis
was conducted of what was been called the Barcelona Model;
now this article will more deeply explore it and comparative
analyses will be performed with other countries to evaluate
whether this impact was as large as believed. This economic
analysis is based on a study of variables such as the number
of tourists (increase between 1992 and 2015), the number of
international visitors during this period, the number of hotels
and the number of incoming passengers. The sports analysis
includes an exhaustive comparative analysis of the Olympic
results in different sites, evaluating participation, the num-
ber and kind of medals, and the rankings. From the social
standpoint, school sports are examined by assessing some of
the variables of sports practices at schools. In line with the
results of the previous article, and after an in-depth, compara-
tive analysis, it can be claimed that the increase in the number
of visitors to Barcelona in the past 25 years is higher than in
the majority of reference cities. In terms of sports, too, it was
found that the number of medals was proportionally higher in
Spain than in other host countries.

Keywords: Olympic Games, Barcelona, legacy, impact

Resum

En I’article inicial de la serie es va realitzar una primera apro-
ximaci6 al llegat i a I’impacte dels Jocs Olimpics de Barcelona
que van tenir lloc fa 25 anys; en aquest segon treball de revisio
tractem d’aprofundir en I’impacte que aquests van tenir per a
la ciutat i el pais. En I’anterior, es va dur a terme una analisi
economica, social i esportiva del que s’ha considerat el model
Barcelona; ara intentem aprofundir i sobretot realitzar analisis
comparades amb altres paisos per avaluar si aquest impacte va
ser tan rellevant com creiem. Aquesta analisi economica es basa
en ’estudi de variables tals com el nombre de turistes (increment
entre els anys 1992 i 2015), el nombre de visitants internacionals
durant aquest periode, el nombre d’hotels o el nombre de pas-
satgers rebuts. En 1’analisi esportiva es fa una exhaustiva analisi
comparativa dels resultats olimpics obtinguts en diferents seus
valorant la participacid, el nombre i tipus de medalles, i la clas-
sificacié aconseguida segons el cas. Des del punt de vista social,
s’aprofundeix en I’esport escolar valorant algunes de les variables
de practiques esportives a les escoles. D’acord amb els resultats
de T’article anterior, i després d’una analisi comparada, es pot
afirmar que I’increment del nombre de visitants en els ultims
25 anys a Barcelona és superior al de la majoria de ciutats de
referéncia. A nivell esportiu també s’aprecia que el nombre de
medalles va ser, proporcionalment, superior en el cas d’Espanya
que en altres paisos organitzadors.

Paraules clau: jocs olimpics, Barcelona, llegat, impacte

Introduction

As outlined in the first article in this series
(Solanellas & Camps, 2017), the 1992 Barcelona
Olympic Games was one of the most important events
hosted by the city of Barcelona throughout its history.

Introduccio

Tal com es va exposar en el primer article d’aques-
ta serie (Solanellas & Camps, 2017), els Jocs Olimpics
de Barcelona 1992 han constituit un dels esdeveni-
ments amb més repercussid que ha albergat la ciutat de

s
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To study it, we shall follow the same organisation as
in the White Paper on Sport (2007), and for the survey
of the sports (Chappelet, 2008), economic (Crompton,
1995; Gouguet, 2002, 2013; Preuss, 2004a, 2004b,
2007, 2009) and social (Moragas & Botella, 1995,
2002) perspectives. We shall present information
on the financing of the Olympic Games and the ba-
sic outlines of what is known as the Barcelona Model
(Rigau, 2011). Several conceptual approaches based
on this model have emerged, but Brunet (1994, 2011)
was certainly the one who provided the soundest un-
derpinning through an analysis of the organisation, ur-
ban transformation and impact. If we had to describe
the city’s model today, 25 years later, we would prob-
ably do it with fewer arguments than Brunet cited.
Figures 1 and 2 show a comparison between the ’92
model and the adaptation which we are suggesting to-
day based on the current situation.

Barcelona al llarg de la seva historia; per al seu estudi
seguim la mateixa estructura que la del Llibre blanc so-
bre ’esport a nivell europeu (2007), igual que per a la
revisio de les perspectives esportiva (Chappelet, 2008),
economica (Crompton, 1995; Gouguet, 2002, 2013;
Preuss, 2004a, 2004b, 2007, 2009) i social (Moragas &
Botella, 1995, 2002). Presentem dades referides al fi-
nancament dels Jocs i a la configuracié basica del de-
nominat model de Barcelona (Rigau, 2011). Han sorgit
diverses aproximacions conceptuals basades en aquest
model perd segurament va ser Brunet (1994, 2011) qui
millor el va fonamentar a partir de 1’analisi de I’organit-
zaciod, la transformaci6 urbana i I’impacte. Si passats 25
anys haguéssim de descriure el seu model actual, proba-
blement ho fariem amb menys arguments dels que apun-
tava Brunet. A les figures 1 i 2 s’aprecia la comparativa
entre el que era el model del 92 i ’adaptacié que podem
fer avui tenint en compte la situacié actual.

Sporting and
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Figure 1. Barcelona Model. (Source: Brunet, 1994 & 2009 in Figura 1. Model Barcelona. (Font: Brunet 1994 i 2009 a Brunet
Brunet 2011) 2011)
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Figure 2. Adaptation of Brunet’s Barcelona Model for this article
to describe the current situation

Figura 2. Model Barcelona de Brunet amb adaptacions per aquest
article per descriure la situacio actual
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The political and economic situation is the major
cause behind the changes in the initial model, which
are primarily manifested in a different evolution in the
urban transformation, the lack of institutional unanim-
ity, a substantial change in the permanent and tempo-
rary work and the absence of continuous investment.

The urban development transformation was attempt-
ed again in the 2004 Forum of the Cultures, but with-
out the same results as in 1992. Later, with the 2008
economic crisis, this transformation no longer made
sense, nor was it likely as necessary as it was in 1992.

Another of the basic points of the 92 model was
institutional unanimity. Today the situation is quite
different. Indicators like employment and investments
have likewise not followed the initial parameters.

However, some of the factors mentioned in Bru-
net’s model have lasted over time and have even im-
proved in the past 25 years.

Regarding the generic concept of sports-related
revenues, the passage of time has allowed the initial
model launched with the 1992 Barcelona Olympic
Games to remain steady and evolve in terms of pub-
lic-private participation in sports, extending as well to
other kinds of events not necessarily associated with
sports.

The inclusion of the concept “events of general
interest” within the public legal framework to en-
courage private sector participation in some events
regarded by the government as particularly important
for society, through the tax incentive formulas pro-
vided for in the yearly general budget laws, have kept
the formula of public-private partnerships alive in
certain sports events which have an important sports-
social dimension and repercussions (Carretero, 2015).
Cultural and sports events like the World Handball
and Aquatics Championships in 2013, the Basketball
World Cup in 2014, the Year of El Greco in 2014,
the Xacobeo Holy Year, the Barcelona World Race
regatta, and currently the Mediterranean Games (Tar-
ragona, 2018) are just several recent examples of the
adapted perpetuation of the model of public-private
partnership started in the Barcelona Olympic Games.
The companies that invest in sporting or cultural
events regarded to be of general interest enjoy spe-
cial deductions in their corporate tax which allowed
them to recover up to 120% of the investment made
in some fiscal years, and more recently up to 90%.

Having analysed the evolution of the model of
conceptual analysis which serves as the basis of the

La situaci6 politica i econdomica és la gran causant de
la modificacié del model inicial que es manifesta, essen-
cialment, en una diferent evolucié de la transformacid
urbanistica, la inexisténcia d’unanimitat institucional, en
una modificaci6 substancial de la feina permanent i tem-
poral i una absencia d’inversions continuades.

La transformaci6 urbanistica es va intentar de nou amb
el Forum de les Cultures el 2004 pero sense els mateixos
resultats que el 1992. Més tard, amb la crisi economica del
2008, aquesta transformacio ja no tenia sentit i probable-
ment tampoc era tan necessaria com ho va ser aleshores.

Un altre dels punts basics del model 92 va ser la
unanimitat institucional. Avui dia la situacié és molt di-
ferent. Indicadors com I’ocupacid, les inversions, etc.
tampoc han seguit els mateixos parametres inicials.

No obstant aix0, algi dels elements que s’esmenten
en el model de Brunet ha perdurat o fins i tot ha millorat
al llarg d’aquests ultims 25 anys.

Quant al concepte generic d’ingressos vinculats a
I’esport, el pas del temps ha permes mantenir i evolucio-
nar el model inicial engegat amb els Jocs Olimpics (JO)
de Barcelona 92 relatiu a la participacié publicoprivada
en I’esport i que s’ha estes a un altre tipus d’esdeveni-
ments no necessariament lligats a aquest.

La inclusi6 del concepte “esdeveniments d’inte-
rés general” en el marc juridic pablic per incentivar la
participaci6 del sector privat en determinats esdeveni-
ments considerats per 1’Estat com d’especial rellevancia
social, mitjancant férmules d’incentius fiscals previstos
en les respectives lleis generals pressupostaries de cada
any, permet mantenir viva la férmula de la col-laboracié
publicoprivada en el desenvolupament de determinats
esdeveniments esportius quan aquests tenen una dimen-
si6 1 repercussi6 esportiva i social rellevant (Carretero,
2015). Esdeveniments culturals i esportius tals com els
Mundials d’Handbol i de Natacié de 1’any 2013, els
Mundials de Basquet i ’any del Greco, el 2014, 1’any
Xacobeo, la regata de la Barcelona World Race, actual-
ment els Jocs del Mediterrani (Tarragona, 2018), sén
exemples recents de la perpetuacié adaptada del model
de col-laboracié publicoprivada iniciada en els JO de
Barcelona. Les empreses que inverteixen en els esdeve-
niments esportius o culturals considerats d’interes gene-
ral gaudeixen de desgravacions especials en 1’impost de
societats que els ha permes recuperar fins i tot el 120%
de la inversi6 realitzada durant alguns exercicis pressu-
postaris o més recentment fins a un 90%.

Analitzada ’evolucié del model d’analisi conceptu-
al sobre el qual es basa 1’analisi del llegat d’uns jocs
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analysis of the legacy of Olympic Games in a given
city, specifically Barcelona, we should now introduce
other methodological elements which will enable us to
evaluate whether the changes noted in the first survey
we performed solely and exclusively reflect the fact
that the Olympic Games were hosted here, or, to the
contrary, whether other explanations can be found and
whether the results achieved were the same. In short,
we seek to check the changes mentioned above. The
fact that these changes happened is clear and demon-
strable, but the fact that they are solely and exclusive-
ly due to having hosted the Olympic Games must be
proven, and there is no better way to do this than by
comparative studies with other areas (countries, cities,
regions) which may have similar characteristics. For
example, let us consider the evolution in tourism. It
may perfectly well be that the tourism that has consoli-
dated in Barcelona is due to other factors, like the ef-
fect of globalisation or simply greater mobility because
of the existence of a wider range of travel options and
lower airline or transport costs. The same could be
said about sports results, if the evolution was identical
or similar in any country with an Olympic city where
the increase in the number of athletes or medals was
identical or similar, namely because more was invested
in these sports or because of the mere fact of compet-
ing at home or being able to enrol more athletes, given
that the host country is allowed to compete in a larger
number of disciplines, which increases the number of
participating athletes and the possibilities of reaching
the podium. We should recall that in team sports, the
host country is guaranteed a place in the competitions,
which considerably increases the number of participat-
ing athletes and the chances to win a medal.

Objective and Method

The objective is to evaluate the legacy of the Bar-
celona Olympic Games, that is, their long-term im-
pact. This objective poses a host of methodological
problems because of the difficulty accessing the infor-
mation needed, which is why ex-ante studies are dif-
ficult to perform. For this reason, we intend to study
this legacy based on the existing data.

In consequence, the objective of this second arti-
cle is to further explore some of the data provided to
date and primarily to perform a comparative analysis
with other cities which will allow us to more strong-
ly affirm or verify whether or not the impact on the

olimpics en una ciutat determinada, i en el nostre cas
concret en la de Barcelona, hem d’introduir altres
elements metodologics que ens permetin avaluar si
els canvis assenyalats en la primera aproximaci6é que
hem realitzat responen Unicament i exclusivament al
fet d’haver-ne organitzat uns o, per contra, poden tro-
bar-se altres explicacions i que el resultat aconseguit
sigui el mateix; en definitiva, ens plantegem contras-
tar els canvis referits anteriorment. Que aquest canvi
ha existit resulta evident i demostrable, que aquest es
degui Gnicament i exclusivament al fet d’haver organit-
zat uns jocs olimpics ha de demostrar-se; i queé millor
que executar-ho a partir d’estudis comparats en altres
ambits (paisos, ciutats, territoris) que puguin tenir ca-
racteristiques similars. Pensem, per exemple, en I’evo-
lucié del turisme. Podria ser perfectament que la seva
consolidacié a Barcelona es degui a altres factors com
I’efecte globalitzacié o, simplement, a una major mo-
bilitat de les persones a causa de 1’existencia de més
oferta o a una reducci6 dels costos aeris o de transport.
S’hauria de dir el mateix sobre els resultats esportius,
on ’evoluci6 fos igual o semblant a qualsevol pais amb
una ciutat olimpica, en la qual I’augment del nombre
d’esportistes o de medalles fos igual o semblant, o si-
gui, perqué s’ha invertit més en aquests esports o pel
simple fet de competir a casa o per poder inscriure més
esportistes, ja que al pafs organitzador se li permet
competir en un major nombre de disciplines, la qual
cosa incrementa el nombre d’esportistes participants i
les possibilitats de pujar al podi. Cal recordar que en
els esports d’equip, el pais amfitrié té garantida una
placa en aquesta competicid, la qual cosa augmenta de
forma considerable el nombre d’esportistes participants
i les opcions de medalla.

Objectiu i métode

Es tracta d’avaluar I’herencia dels Jocs Olimpics
de Barcelona. Es a dir, el seu impacte a Ilarg termini.
Aquest objectiu comporta molts problemes metodologics
per la dificultat d’accedir a la informaci6 necessaria,
rad per la qual estudis ex-abans son dificils d’efectuar.
Per aquest motiu es proposa estudiar aquest llegat recol-
zant-nos en les dades existents.

En conseqiiéncia, 1’objectiu d’aquest segon article és
poder aprofundir en algunes de les dades aportades fins
ara i principalment realitzar una analisi comparada amb al-
tres ciutats que ens permetin afirmar o verificar amb més
rotunditat o no si I’impacte que ha tingut per a la ciutat
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city can solely or primarily be explained by its host-
ing the Olympic Games. Depending on the results of
this comparative analysis, we will be better poised to
explain the causes of the evolution and relevancy of
each of the variables studied.

The goal is to perform a longitudinal descriptive
survey in order to describe the evolution of the vari-
ables which have come into play over these years,
bearing in mind long-term sources of information.
This, in turn, entails focusing on a limited number of
economic, sports and social indicators.

We are aware that a comparative analysis is
methodologically neither perfect nor irrefutable
and that it clearly has some limitations, primarily
stemming from the difficulty of comparing sites
in countries which do not have exactly the same
characteristics as Barcelona or Spain. In fact, no
country and no city has the same characteristics, but
despite this, the results provided do show different
trends that allow us to go beyond an analysis of just
Barcelona and to get a model of analysis of these
results which can be extrapolated for the comparative
study of the organisation of the Olympic Games in a
given country.

Results
Economic Survey

When we set out to evaluate the economic impact
of the Olympic Games on the city of Barcelona over
these 25 years, we could not ignore their economic
cost at the time (Figure 3). A large investment with
no return or with little return would generally yield a

s’explica Unicament o principalment per 1’organitzacid
dels Jocs Olimpics. En funcié dels resultats que s’obtin-
guin de I’avaluacié comparada podrem explicar millor les
causes de I’evoluci6 i la rellevancia de cadascuna de les
variables estudiades.

Es pretén realitzar una revisié longitudinal de ca-
racter descriptiu. Es tracta de descriure I’evolucié de
les variables que han entrat en joc durant aquests anys,
tenint en compte fonts d’informacié a llarg termini, la
qual cosa implica concentrar-se en un nombre limitat
d’indicadors a nivell econdomic, esportiu i social.

Som conscients que ’analisi comparada no és me-
todologicament perfecta o irrefutable i que per des-
comptat presenta algunes limitacions derivades princi-
palment de la dificultat de comparar seus o paisos que
no tenen exactament les mateixes caracteristiques de
Barcelona o d’Espanya. De fet, cap pais, cap ciutat té
les seves mateixes caracteristiques pero, malgrat aixo,
els resultats que s’aporten si que marquen diverses
tendencies que ens permeten anar més enlla de 1’ana-
lisi Unica de Barcelona, i obtenir un model d’analisi
d’aquests resultats generalitzable per a I’estudi com-
parat de 1’organitzacié dels jocs olimpics en un pais
determinat.

Resultats
Revisié economica

Quan ens plantegem avaluar 1’impacte econdmic que
han tingut els JO a la ciutat de Barcelona durant aquests
25 anys no podem oblidar el cost econdmic que van te-
nir al seu moment (figura 3). Una gran inversio sense
retorn o amb poc retorn donaria en el seu conjunt un

.
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Figure 3. Cost of the Barcelona Olympic Games (1992). (Brunet, 1994)
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Figura 3. Cost dels JO de Barcelona (1992). (Brunet, 1994)
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fairly negative scenario overall. According to Preuss
(2009), some sporting mega-events are too expen-
sive for local governments and end up leaving cit-
ies and countries with substantial deficits. One of the
clearest examples is the Montreal Olympic Games
(1976), where the city government had to pay the
debts stemming from hosting these games until fiscal
year 2006. Another example is Athens (2004), where
the security and infrastructure costs were in excess of
10 billion euros. Currently, international bodies are
much more aware of ensuring a sustainable financial
base of the candidates and cities chosen to be Olym-
pic hosts.

In the evaluation of the economic component,
tourism plays a crucial role (Solberg & Preuss,
2007). The evolution in the number of tourists in
Barcelona in the past 25 years may be a good indica-
tor of the impact of the Olympic Games, and even
though it is not the only one, it was large and impor-
tant enough to reveal an initial impact on the city.
The figures on the evolution of tourists presented
in the previous article show that Barcelona went
from almost 1 500 000 tourists in 1990 to more than
8 000 000 in 2016. However, these figures should
be compared to those of other European capitals to
determine whether their evolution was identical or
similar. Figure 4 shows the evolution of three capi-
tals which could be considered benchmark tourist cit-
ies (London, Paris and Berlin), along with Lyon, a

escenari global bastant negatiu. Per Preuss (2009), al-
guns megaesdeveniments esportius sdn massa cars per
als governs locals i acaben causant deficits substancials
per a les ciutats i els paisos. Un dels exemples més
clars segurament son els JO de Mont-real (1976) on el
govern de la ciutat va haver de pagar els deutes derivats
de la seva organitzacié fins a I’any fiscal 2006, o els
d’Atenes (2004), on els costos de seguretat i d’infraes-
tructures van superar els 10 000 milions d’euros. Ac-
tualment, els organismes internacionals estan molt més
conscienciats a assegurar una base financera sostenible
de les candidatures i de les ciutats designades com a
organitzadores.

A D’apartat d’avaluaci6é de la component econdomi-
ca, el turisme juga també un paper rellevant (Solberg
& Preuss, 2007). L’evolucié del nombre de turistes
que ha tingut Barcelona en els dltims 25 anys podria
ser un bon indicador de I’impacte que van tenir els
JO, i encara que no és l'Gnic, aquest va tenir sufi-
cient entitat i significan¢a com per dibuixar un primer
impacte a la ciutat. La dada d’evolucié presentada
en l’article anterior permet veure com Barcelona va
passar de prop d’1 500 000 turistes 1’any 1990 a supe-
rar els 8 000 000 el 2016. Perd aquestes xifres s’han
de contrastar amb altres capitals europees per veure
si la seva evoluci6 ha estat la mateixa o semblant. A
la figura 4 es mostra 1’evoluci6é de tres capitals que
pot convenir-se que son ciutats de referencia quant al
turisme (Londres, Paris i Berlin) juntament amb Li6,
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Figure 4. Comparative analysis of the number of tourists in
Barcelona compared to other European cities (1990-2015). (Source:
authors based on European Cities Marketing, ECM)

-

Figura 4. Analisi comparada del nombre de turistes de Barcelona
respecte a altres ciutats europees (1990-2015). (Font: elaboracié
propia a partir de European Cities Marqueting, ECM)
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French city which is not the capital but bears certain
resemblances to Barcelona.

We can see that other European cities managed
to attract more tourists than Barcelona. For exam-
ple, London has usually had more than 20 million
visitors. Paris, not much different, has around 15
million and Berlin currently has more than 10 mil-
lion. However, beyond the absolute numbers, it is
interesting to evaluate the evolution of tourism in
each of these cities. From 1992 until today, tour-
ism in Barcelona has risen 419%, Berlin 311%,
London 85%, Lyon 82%, Rome 35% and Paris
14%.

Other important and significant figures are shown
in Figure 5: the number of passengers arriving in
Barcelona airport (El Prat). In 1990, Barcelona wel-
comed 10 million visitors, while in 2015 this variable
reached 40 million, a 300% increase. This figure in-
cludes the total number of passengers as well as their
origin: abroad, Spain or those that regularly fly back
and forth from Madrid.

However, in the past two decades, citizen mobil-
ity has risen considerably thanks to globalisation and
low-cost airfares, which is why it was important to
compare Barcelona with other cities to see this poten-
tially differential increase.

ciutat francesa no capital de pais que presenta algunes
similituds amb Barcelona.

S’observa com hi ha altres ciutats europees que aconse-
gueixen atreure un major nombre de turistes que Barcelo-
na. Aixi, per exemple, Londres s’ha situat habitualment per
sobre dels 20 milions de visitants. Paris, sense molts can-
vis, se situa al voltant dels 15 milions i Berlin actualment
ja se situa per sobre dels 10 milions. Perdo més enlla de les
xifres en valor absolut és interessant avaluar 1’evoluci6 de
cadascuna d’aquestes ciutats. Barcelona, del 1992 fins als
nostres dies, ha crescut un 419%, Berlin un 311%, Lon-
dres 85%, Li6 82%, Roma 35 % i Paris un 14%.

Altres dades que resulten rellevants i significatives
son les assenyalades a la figura 5: el nombre de pas-
satgers que van arribar a I’aeroport de Barcelona (El
Prat). El 1990 Barcelona va tenir 10 milions de visitants
mentre que 1’any 2015 aquesta variable va arribar als 40
milions, la qual cosa representa un increment del 300%.
En aquesta figura es mostra el total de passatgers pero
també el seu origen, ja sigui de 1’estranger, d’Espanya o
els que regularment provenen de Madrid.

No obstant aix0, en les dues ultimes deécades la mo-
bilitat de la ciutadania s’ha incrementat enormement gra-
cies a la globalitzacio i a les tarifes low cost, rad per la
qual era important comparar Barcelona amb altres ciu-
tats per obtenir aquest possible increment diferencial.
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Figure 5. Evolution in the number of passengers at El Prat de
Llobregat airport (Barcelona) between 1990 and 2015. (Source:
authors based on Dossier Actividad Turistica de Barcelona y
Provincia 2015)
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Figura 5. Evolucio de passatgers a I'aeroport del Prat de
Llobregat (Barcelona) entre 1990 i 2015. (Font: elaboracié propia
basada en el Dossier Activitat Turistica de Barcelona i Provincia,
2015)
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Cities | Ciutats 2005 2015 Var
London 13892570 18 444 000 32.8%
> Paris 9003 721 8873 838 -1.45% <
Table 1. Rome 4098 391 7218014 76.1% Taula 1.
Comparative analysis of the Barcelona 3913 766 6617 316 69.1% Analisi comparativa del nombre
number of international tourists de turistes internacionals
(2005-2015) Prague 3725180 5714 835 53.4% (2005-2015)
1990 2000 2010 2015 Var 1990-2015
Hotels | Hotels 118 187 328 381 223%
Tourists | Turistes 10 265 16 561 31776 34573 237%
Rooms | Habitacions 1732902 3141162 7617582 8988 038 419%
Overnight stays | Pernoctacions 3795522 7777580 15 332 195 29124621 667%
Conventions | Congressos 211 163 310 311 47%
Corporate and int. meetings | Reunions coorp i int. 44 926 1602 1836 4073%
Users of tourist bus | Usuaris bus turistic 23 759 873611 1925 226 1786 949 7421%

PN

Table 2. Evolution of tourist indicators in the city

On the other hand, we should also compare the
increase with the top European cities. If we analyse
the evolution of international tourists in the period
2005-2015, the city of Barcelona would rank second
in Table 1.

The evolution in the number of tourists has been
accompanied by a very significant increase in the
range of products and services for them (Table 2).

Sports Survey

The fundamental objective of this section is to
compare the data on sports in Barcelona and Spain
with data from other countries. The evolution in the
number of licenses, the results of participation and
the medals won by the athletes in the Olympic Games
are the key factors in this analysis.

Based on a study of all the data available, we can
see that the countries which took a major qualitative
leap in sports results are associated with hosting the
Olympic Games, but it is undeniable that the Barce-
lona Olympic Games (1992) helped Spain consoli-
date its position not only in terms of Olympic medals
but also in terms of international results in all sports,
Olympic and otherwise.

The international results of team sports like football,
handball and basketball, and of sports disciplines like
the marathon and the triathlon, are a good example.

One of the factors worth bearing in mind when
studying the impact of the 1992 Barcelona Olympic

PN

Taula 2. Evolucié d’indicadors turistics de la ciutat

D’altra banda, també s’havia de comparar 1’incre-
ment amb les ciutats “top” europees. Si analitzem 1’evo-
luci6 de turistes internacionals en el periode 2005-2015,
la ciutat de Barcelona ocuparia la segona posicid de la
taula 1.

L’evoluci6 en nombre de turistes ha anat acompa-
nyada d’un augment important de 1’oferta adrecada a
aquests (taula 2).

Revisio esportiva

L’objectiu fonamental d’aquest apartat és contrastar
les dades de Barcelona i Espanya amb les dades d’altres
paisos sobre 1’esport. L’evolucié del nombre de llicen-
cies, els resultats de participacié i de medalles dels es-
portistes en els jocs olimpics son els elements claus de
I’analisi.

De I’estudi del conjunt de les dades disponibles es
poden veure els paisos que van realitzar un salt quali-
tatiu important en resultats esportius vinculats a 1’orga-
nitzacié d’uns jocs olimpics, perd resulta innegable que
els de Barcelona (1992) van servir a Espanya per con-
solidar-se no solament a nivell de resultats de medalles
olimpiques, sind també a nivell de resultats internacio-
nals en el conjunt de tots els esports, olimpics o0 no.

Els resultats internacionals en esports col-lectius com
el futbol, I’handbol, el basquet o en disciplines esportives
com la marat6, el triatl representen un bon exemple.

Un dels aspectes a tenir en compte per estudiar
I’impacte dels JO Barcelona 92 és el relacionat amb la
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Games is related to sports practice in the population
as a whole before and after the event.

Finding historical information on sports practice
in our country is not easy, and few public statisti-
cal bodies publish or include figures on sports. Af-
ter an analysis of the statistical data found (except
the former Eastern bloc countries), we can see that
only Spain (since 1941), Portugal (since 1996), Italy
(since 1995) and France (1949) follow a historical
systematisation of data related to the practice of fed-
erated sports, which means that we can only com-
pare the figures before and after the 1992 Barcelona
Olympic Games with France, the country which
hosted the Winter Olympic Games that same year in
Albertville.

We should bear in mind that the absolute points
of departure are totally different. While there
was a total of 13728000 licenses in France in
1992, 6629000 of which were in Olympic sports
(Ministere de la Jeunesse, des Sports et de la Vie
associative, MJEV, 2004), in Spain there were
2354860 licenses, 1373321 of which were in
Olympic sports (INE-CSD). Given that the French
model of sports licenses is very different to the
Spanish model, the only figures which can be com-
pared are those on the relative growth rates of li-
censes in general and of licenses of federated Olym-
pic sports in particular.

For the comparison with Spain, the point of de-
parture for the figure on sports licenses is 1949,
when the first figures for France are available.

While in Spain sports licenses increased gradu-
ally and considerably after the 1960s, in France
these differences were lower, given that after
1949 we find that by 2000 the number of sports
licenses had multiplied by 7.8, while in Spain it
had multiplied 31 times. And if we solely ana-
lyse practitioners of Olympic sports with a sports
licence, in France they multiplied by 7.7 in the
same period, while in Spain they multiplied by 39
(Figure 6).

We find that while in France the evolution in the
total number of licences and the licenses in Olym-
pic sports is virtually identical, the same does not
hold true in Spain, since the relative increase in li-
censes for Olympic sports is always higher than the
total number of licenses. However, this differential
factor started in the late 1970s and thus it bears
no relationship with the 1992 Barcelona Olympic
Games.

practica esportiva del conjunt de la poblaci6 abans i des-
prés de 1’esdeveniment.

Disposar de dades historiques de practica esportiva
al nostre pais no resulta senzill, i son pocs els paisos els
organismes publics d’estadistica dels quals publiquen o
inclouen dades referents a I’esport. Després d’una anali-
si de les dades estadistiques trobades (excepte els antics
paisos de I’Est), constatem que exclusivament Espanya
(dades des del 1941), Portugal (des del 1996), Italia (des
del 1995) i Franca (1949) segueixen una sistematitzacio
historica de dades relacionades amb la practica esportiva
federada, la qual cosa implica que solament podem com-
parar les dades pre i post JO de Barcelona 92 amb Fran-
ca, pais on es troba la seu, Albertville, dels JO d’Hivern
d’aquest mateix any.

Cal tenir en consideracié que els punts de partida
absoluts soén completament diferents. Mentre que a
Franca, el 1992, hi havia un total de 13 728 000 llicén-
cies, 6629 000 de les quals pertanyien a esports olim-
pics (Ministere de la Jeunesse, des Sports et de la Vie
associative, MJEV, 2004), a Espanya disposavem de
2 354 860 llicencies, 1373 321 de les quals eren d’es-
ports olimpics (INE-CSD). Ja que el model de llicen-
cies esportives frances és molt diferent a I’espanyol, les
Uniques xifres que es poden comparar son les que es
refereixen als valors relatius de creixement de llicéncies
en general i de les esportives de les federacions olim-
piques.

Per a la comparacié amb Espanya de la xifra de 1li-
ceéncies esportives es prenen com a punt de partida les
de I’any 1949, any del qual sén les primeres dades que
obtenim de Franca.

Mentre que a Espanya les llicencies esportives aug-
menten de manera notable i progressiva a partir dels
anys 60, a Franca aquestes diferéncies sén menors, ja
que a partir de ’any 1949 constatem que el nombre de
llicencies esportives en els anys 2000 s’havia multipli-
cat per 7,8, mentre que a Espanya les llicéncies s’havien
multiplicat per 31. I si analitzem exclusivament les de
practicants d’esports olimpics amb llicencia esportiva, a
Franca en el mateix periode s’havien multiplicat per 7.7
mentre que a Espanya 1’havien fet per 39. (Figura 6)

Es constata que mentre a Franca 1’evoluci6 de lli-
cencies totals i de llicencies en els esports olimpics és
practicament identica, no es pot dir el mateix a Espanya,
ja que I’increment relatiu de les llicéncies en els esports
olimpics és sempre superior al total de llicéncies, pero
aquest factor diferencial té el seu origen a la fi dels anys
70 i no guarda relacié alguna amb els Jocs Olimpics de
Barcelona 92.
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Figure 6. Evolution of licenses in Spain and France. (Source: Figura 6. Evolucio de les llicéncies a Espanya i Franga. (Font:
authors based on figures from the INE/CSD and the MJEV) elaboraci6 propia a partir de les dades de I'lNE/CSD i del MJEV)
More specifically, if we show the evolution for Precisament, si mostrem 1’evolucié durant 12 anys
12 years (6 years before and 6 years after the 1992 (6 anys abans i 6 després) dels JO del 92 a Barcelona/
Barcelona/Spain and Albertville/France Olympic Espanya i Albertville/Franca, la constatacié que 1’orga-
Games), we find that hosting the Olympic Games is nitzacié dels Jocs és un element neutre en 1’evolucié de
clearly a neutral factor in the evolution of competitive la practica esportiva de competicié sembla clara. (Fi-
sports practice (Figure 7). gura 7)
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Figure 7. Evolution of sports licenses over 12 years (6 before and 6 Figura 7. Evolucio de les llicéncies esportives durant 12 anys (6 anys
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If the comparative analysis is performed in rela-
tion to the countries hosting the Olympic Games,
we find different factors which provide a rich view
of their legacy. If we compare hosting the Olympic
Games with the number of athletes participating in
the different Olympic Games hosted by that coun-
try, limiting the scope of the comparison to the
period encompassing the 12 years before and af-
ter (3 previous Olympic periods and 3 subsequent),
the results are truly noteworthy. In the case of the
1992 Barcelona Olympic Games, our reference was
the different variables in the period of -12 years
(Moscow Olympic Games), -8 years (Los An-
geles), —4 years (Seoul), +4 years (Atlanta), +8
years (Sydney) and +12 years (Athens). The fig-
ures on the participating athletes or medals earned
were compared with other host cities during the
same periods.

Despite certain limitations, the comparative analy-
sis enables us to view the trends and establish a kind
of model to follow in subsequent studies. When dis-
cussing the methodological limitations, Barcelona is
a good example since if we go back to the Moscow
or Los Angeles Olympic Games we can see that both
times there was a boycott and therefore the value of
the medals cannot be considered equally. In the case
of Spain, this may not be a hugely influential factor
because during this period the Spanish delegation
earned an average of 5 medals per edition.

The other limitation stems from the fact that there
was not the same overall number of athletes in all the
Olympic Games. For example, the number of athletes
grew from 7134 in Munich (1974) to 11561 in Rio
de Janeiro (2016). An increase in participation and in
the number of sports, disciplines and competitions en-
tails an increase in the total number of medals to be
awarded and the number of athletes per country that
can participate.

Having outlined the limitations, let us now ana-
lyse the participation of the Olympic host countries
in the period between the Montreal Olympic Games
(1976) and the London Olympic Games (2012). Dur-
ing this period, the countries analysed are Canada,
South Korea, Spain, Australia, Greece and the United
Kingdom. We have eliminated Russia and Germany
because their basic configuration has changed during
this period and they are not comparable. We have also
discarded the USA and China since their size is quite
unlike Spain, even though these latter two countries

Si I’analisi comparada s’efectua en relacié amb els
paisos organitzadors de jocs olimpics, ens trobem amb
diferents elements que ofereixen una visié molt rica
sobre el seu llegat. Si posem en relaci6 1’organitzacid
dels jocs amb el nombre d’esportistes participants en
els diversos Jocs organitzats per un mateix pafs i es de-
limita 1’abast de la comparaci6 al periode compres en-
tre els 12 anys previs i posteriors (3 periodes olimpics
previs i 3 posteriors) els resultats sén realment impor-
tants. En el cas de Barcelona 92 s’han pres com a refe-
réncia de les diferents variables el periode de -12 anys
(Jocs de Moscou), -8 anys (Los Angeles), -4 anys
(Seiil), +4 anys (Atlanta), +8 anys (Sidney), i +12
anys (Atenes). En conseqiieéncia, els valors correspo-
nents a esportistes participants o medalles obtingudes
s’han comparat amb altres ciutats organitzadores amb
els mateixos periodes.

Malgrat certes limitacions, 1’analisi comparada
permet visualitzar tendéncies i establir un cert model
a seguir en estudis posteriors. Quan es parla de li-
mitacions metodologiues, 1’exemple de Barcelona és
una bona mostra, ja que quan retrocedim fins als Jocs
de Moscou o Los Angeles es constata que, en amb-
dues ocasions, va haver-hi un boicot i que, per tant,
el valor de les medalles no pot considerar-se d’igual
manera. En el cas d’Espanya potser no sigui un factor
de gran influencia perque en aquest periode la delega-
ci6 espanyola obtenia una mitjana de 5 medalles per
edicid.

L’altra limitaci6é deriva del fet que no en tots els
jocs olimpics ha existit el mateix nombre global d’es-
portistes. Aixi, per exemple, el nombre d’esportistes
ha anat creixent dels 7134 a Munic (1972) als 11561 a
Rio de Janeiro (2016). Un augment de la participacid
i un augment del nombre d’esports, disciplines i pro-
ves impliquen I’augment del nombre total de medalles
a repartir i el nombre d’esportistes per pais que poden
participar.

Fixades les limitacions, passem a analitzar la par-
ticipacié dels paisos organitzadors de JO en el periode
compres entre els de Mont-real (1976) i els de Londres
(2012). En aquest periode els paisos a analitzar son
Canada, Corea del Sud, Espanya, Australia, Grecia i
el Regne Unit. S’ha prescindit de Russia i Alemanya
perqué durant aquest periode la seva configuracié ba-
sica s’ha modificat i aquests no poden comparar-se.
També s’han descartat els EUA i Xina per considerar
que tenen una dimensié molt diferent a la d’Espanya,
si bé aquests dos dltims paisos s’han inclos en 1’dltima
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Figure 8. Evolution in participation (+ 12 years). (Source: Figura 8. Evolucié de participacié (+ 12 anys). (Font: elaboraci6
authors) propia)

were included in the last analyses since the size effect
does not affect them.

The first analysis is related to participation. We
can see how the effect can be different from one
country to another, but in all the host countries there
was an increase in participation in the year when they
hosted the Olympic Games. The subsequent evolution
is quite similar, except in Greece, which shows an
evolution clearly distinct from that of the other coun-
tries. Greece’s decline is not comparable to the oth-
er countries, although Australia also shows a major
downturn, albeit not as significant as Greece’s. We
find that the participation rate is always higher in the
12 years after hosting the Olympic Games. (Figure 8)

If we compare Australia and Spain in terms of the
evolution in the number of participants in the Olym-
pic Games over a long period of time, we see that the
evolution reflects fairly similar models (Figure 9).

With the data obtained, we can check and
demonstrate, in a relatively simple fashion, that
all the countries that hosted the summer Olympic
Games, except for Greece, showed the same athlete
participation curve in terms of a rise before and a
fall after they hosted the Olympic Games. Likewise,
similar models in the evolution in the number of
participants can also be found in countries that did
not host the Olympic Games, which means that these

de les analisis per considerar que ’efecte dimensio no
afecta I’estudi.

La primera de les analisis és la relativa a la parti-
cipacié. S’aprecia com [’efecte pot ser diferent d’un
pais a un altre, pero en tots els paisos organitzadors es
produeix un augment de participacié 1’any que organit-
zen els JO i té una evolucid posterior bastant similar,
excepte en el cas de Grecia, que mostra una evolucié
clarament diferent a la dels altres paisos. El descens de
Grecia no és comparable amb el d’altres paisos, i encara
que Australia també presenta un comportament descen-
dent important, no és tan pronunciat com el de Grecia.
Es constata que I’'index de participacioé sempre €s supe-
rior després dels 12 anys posteriors a 1’organitzacié dels
jocs olimpics. (Figura 8)

Si analitzem la comparativa d’evolucié de parti-
cipants en els jocs olimpics durant un periode llarg de
temps, i ho fem entre Australia i Espanya, veiem que
I’evoluci6 respon a models bastant semblants. (Figura 9)

Amb les dades obtingudes es pot comprovar i
demostrar, de forma relativament senzilla, que tots
els paisos que han organitzat uns JO d’estiu, excep-
te Grecia, mantenen una mateixa corba de partici-
paci6 d’esportistes quant a ascens (abans) i descens
(després) en 1’organitzacié dels seus Jocs. Aixi ma-
teix es constata que models similars d’evolucié de
participants es donen també en paisos que no els han
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Figure 9. Evolution in participating athletes from Australia and
Spain (Australia Olympic Games, 1956, 2000; Spain, 1992).
(Source: authors)

notable changes cannot solely and exclusively be
explained by hosting the Olympic Games. They can
foster this behaviour, but they are not the only factor.
The number of participants in Spanish sports has
followed the same pattern as in the other countries that
have hosted the Olympic Games, but this evolution
cannot solely be explained by this reason. They may
have followed the same evolution without the Olympic
Games, although they obviously favoured it.

If we perform this analysis in relation to the evo-
Iution in participation and sports results in Olympic
Games among the top 30 countries in the Olympic med-
al rankings, we can see that some countries (specifically
Spain, Canada and South Korea) show unique behaviour
different to the others, and the only possible explanation
is that they hosted the Olympic Games (Figure 10).

Figure 11 shows how all the countries increased
the number of medals they won in the year when
they hosted the Olympic Games. In some cases, like
Australia, the number of medals earned gradually in-
creased in the years prior to their Olympic Games:
14, 27, 41, 58 during the competitions, and later this
number drops in the subsequent Olympic Games (50,
46 and 35). Spain followed a very different pattern of
absolute numbers before (6, 5, 4 and 22 in its Olym-
pic Games) and after (17, 11 and 20).

To better evaluate these results, Table 3 shows the
percentage evolution of the data based on the mean of
the three previous editions.

Figura 9. Evolucio d’esportistes participants d’Australia i Espanya
(JO a Australia, 1956, 2000; Espanya, 1992. (Font: elaboracio
propia)

organitzat, la qual cosa implica que aquests notables
canvis no s’expliquen dnicament i exclusivament en
relacié amb la seva organitzacid: els jocs olimpics po-
den afavorir aquest comportament, perd no és 1’unic.
El nombre de participants de 1’esport espanyol ha se-
guit el mateix patrd que els altres paisos organitza-
dors de Jocs, pero aquesta evolucié no s’explica Uni-
cament per aquesta rad. Podia haver seguit la mateixa
evoluci6 sense jocs olimpics, perod aquests sens dubte
I’afavoreixen.

Si efectuem I’analisi en relaci6 amb I’evolucié de
participaci6é i resultats esportius en uns jocs olimpics
entre els primers 30 paisos del ranquing del medaller
olimpic, veiem que alguns paisos (concretament Espa-
nya, Canada i Corea del Sud) tenen un comportament
peculiar, diferent als altres, i I’Gnica explicacié possible
és haver-ne organitzat uns. (Figura 10)

A la figura 11 s’aprecia com tots els paisos augmen-
ten el nombre de medalles 1’any que organitzen els Jocs.
En alguns casos, com Australia, el nombre de medalles
aconseguides augmenta progressivament en els anys
anteriors als seus JO; 14, 27, 41, 58 durant les seves
competicions, i després baixa en les posteriors (50, 46
i 35). Espanya segueix un patr6 en valors absoluts molt
diferent: anteriorment (6, 5,4 i 22 en els seus Jocs) i
posteriorment (17, 11, i 20).

Per avaluar millor aquests resultats, la taula 3 pre-
senta les dades en evoluci6 percentual basada en la mit-
jana de les tres edicions anteriors.
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Figure 10. Comparison grouped before and after the Olympic
Games in 6 host countries. (Source: authors with figures from the
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Figura 10. Comparativa agrupada abans i després dels JO de
6 paisos organitzadors. (Font: elaboracié propia amb dades del
Col)
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Figure 11. Evolution in the number of medals in the period +12
years. (Source: authors)
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Figura 11. Evolucié del nombre de medalles en el periode +12
anys. (Font: elaboracio propia)

14 4
Table 3. Canada Korea Spain Australia Greece UK Taula 3.
Percentage Before | Abans 4.67 8.33 5.00 27.33 7.67 35.00 Comparativa
comparison among Olympic Games | JO 136%  296%  340% 112% 109% 86% percentual entre
the 6 countries by ; els 6 paisos per
medals After | Després 286% 236% 236% 60% -48% -36%

medalles
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Figure 12. Comparison between countries of the number of medals
earned (before and after the Olympic Games). (Source: authors)

Of the 6 countries analysed, Spain is the country
that proportionally increased the number of medals
earned the most. In the year it hosted the Olympic
Games, this figure rose 340% and later 220% (also
based on the 3 previous editions). However, Canada
is the country that increased the most after the Olym-
pic Games. On the other extreme is a very different
and negative trend in Greece, which after the event
earned a mean number of medals even lower than
those earned in the three previous editions.

Figure 12 shows the same trend. Canada is the
only country which achieved its maximum number
of medals after the Olympic Games, while Greece
shows a totally opposite trend, reaching its minimum
after hosting the Olympic Games.

The rates in the United Kingdom should be taken
with a grain of salt because this country only hosted
the Olympic Games in 2012, so the result of the study
is not equivalent to the other countries.

On the other hand, if what we compare is the
number of gold medals earned by the host coun-
tries, Spain once again shows the highest percent-
age increase compared to the previous years (Fig-
ure 13).

If we want to evaluate the sports legacy of the
Olympic Games based on a country’s sports results
after hosting them, we can also use Figure 14 as the
basis. Spain is the country which improved its rank-
ing the most, while Greece is the opposite, since its
ranking dropped (at a much higher rate) after the
Olympic Games.

-~

Figura 12. Comparacio de medalles obtingudes entre paisos
(abans i després dels JJOO). (Font: elaboraci6 propia)

Dels 6 paisos analitzats, Espanya és el pais que
proporcionalment més ha augmentat el nombre de me-
dalles aconseguides. L’any dels Jocs incrementa un
340% i posteriorment un 220% (igualment sobre la
mateixa base de les 3 edicions anteriors). No obstant
aix0, Canada és el pais que més incrementa després
dels JO. En I’altre extrem trobem una tendéncia molt
diferent i negativa, el cas de Grecia, que després de
I’esdeveniment obté una mitjana de medalles fins i
tot inferior a I’aconseguida en les seves tres edicions
previes.

A la figura 12 s’aprecia la mateixa tendéncia ante-
riorment esmentada. Canada és 1’inic pais que aconse-
gueix el seu maxim després dels Jocs, mentre que Gre-
cia té una tendencia totalment contraria disminuint al
minim després dels Jocs.

Els valors del Regne Unit cal mirar-los amb cer-
ta distancia, ja que aquest pais va organitzar els JO el
2012, i el resultat de I’estudi no és equivalent als altres.

Dr’altra banda, si el que comparem sén les medalles
d’or dels paisos organitzadors veiem com Espanya de
nou té el major increment percentual respecte als anys
anteriors. (Figura 13)

Si volem avaluar el llegat esportiu d’uns Jocs sobre
la base dels resultats esportius d’un pais amb posteriori-
tat a 1’organitzacié d’aquests, també es pot efectuar ba-
sant-nos en la figura 14. Espanya és el pais que presenta
una millora del ranquing més considerable mentre que
Grecia seria el pais oposat, ja que la seva classificacid
empitjora (valor molt superior) amb posterioritat als
Jocs.
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1991-92 1992-93
Total 26 098 20537
Boys | Nens 18 521 14 682
Girls | Nenes 7577 5855

1993-94 1994-95 1995-96
24 823 25636 25817
17 383 17 608 17 508

7440 8028 8309

PN

Table 4. Participation and sports activities. School
Sports Games. Evolution in participation. (Source:
School Sports Council of Barcelona, CEEB)

Social Survey (School Sports Participation)

Socially, we can further examine children’s par-
ticipation in the School Sports Games in the city of
Barcelona (Table 4).

We can see no change in trends in school sports
that is directly related to hosting the Olympic
Games. The participation figures in school sports
before and after the event show no significant
changes.

Along the same lines are the figures on the num-
ber of clubs in the city of Barcelona. Based on the
information available in the Statistics in the City of
Barcelona section, we exclusively find its number
of clubs in 1991 (1121) and 1998 (1027). If we just
examine the sports association movement, the con-
clusion is the same as for sports practice (Solane-
llas & Camps, 2017) and school sports practice
(Figure 15).

PN

Taula 4. Participaci6 i activitats esportives. Jocs
esportius escolars. Evolucio de la participacio. (Font:
Consell de I'Esport Escolar de Barcelona, CEEB)

Revisio social (participacio esportiva escolar)

En I’ambit social podem aprofundir en la participaci
de nenes i nens en els Jocs Esportius Escolars a la ciutat
de Barcelona (Taula 4).

No es constata un canvi de tendéncia en 1’esport es-
colar que estigui directament relacionat amb 1’organitza-
ci6 dels JO. Les xifres de participacié d’abans i després
de I’esdeveniment en 1’esport escolar no presenten varia-
cions significatives.

En aquesta mateixa linia estarien les dades en relacid
amb el nombre de clubs a la ciutat de Barcelona. De
la informaci6 disponible a 1’apartat d’Estadistiques de la
Ciutat de Barcelona trobem exclusivament el nombre de
clubs en els anys 1991 (1121) i 1998 (1027). Si ens re-
ferim exclusivament al moviment associatiu esportiu, la
conclusi és la mateixa que ja apuntavem per a la practi-
ca esportiva (Solanellas & Camps, 2017) o escolar. (Fi-
gura 15)
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Figure 15. Evolution in the practice of school sports in the city of
Barcelona. (Source: authors with data from the statistical office of
Barcelona City Hall)

-~

Figura 15. Evolucio de la practica d’esport escolar a la ciutat
de Barcelona. (Font: elaboraci6 propia amb les dades de I'ens
d’estadistica de I’Ajuntament de Barcelona)
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Figure 16. Sports practice; ISA-Gallup 1968-1975: Puig, Vilanova,
Ingles & Mayo, 2009; Garcia Ferrando, 2006; Garcia Ferrando

& Llopis 2011; Ministry of Education, Culture and Sports 2015.
(Source: authors)

However, if the analysis is performed not based
on figures on sports practice from direct records (li-
censes or enrolment in competitions) but instead
on the figures resulting from several surveys of the
sports habits of the Spanish population which have
been conducted over the years, the conclusions are
the same.

The percentages of sports practice among the
Spanish population show no upswing or downswing
based on the Barcelona Olympic Games. What is
more, in the 2000 survey there is even a downturn
which had started in 1995 (post-Olympic Games)
(Figure 16).

Discussion and Conclusions

The purpose of this second article is to further ex-
plore some of the results of the evolution of the data
available on the economic, sports and social facets,
and especially to compare these data with the results
from other countries in similar situations.

In the economic analysis, one of the values worth
highlighting is the evolution in the number of tour-
ists. A 419% increase from the 1990s until 2015 can
be regarded as extremely important; however, this

-~

Figura 16. Practica esportiva; ISA-Gallup 1968-1975: Puig,
Vilanova, Ingles & Mayo, 2009; Garcia Ferrando, 2006; Garcia
Ferrando & Llopis 2011; Ministeri Educaci6, Cultura i Esport 2015.
(Font: elaboraci6 propia)

Pero si ’analisi no es realitza a partir de dades de
practica esportiva derivada de registres directes (llicen-
cies o inscripcid en competicions) sind a partir de les
dades resultants de diverses enquestes sobre habits es-
portius de la poblaci6 espanyola que s’han vingut de-
senvolupant al llarg dels anys, les conclusions sén les
mateixes.

Els percentatges de practica esportiva entre la pobla-
ci6 espanyola no presenten canvis de tendencia en fun-
ci6 de la celebraci6 dels JO a Barcelona. Es més, fins
i tot en ’enquesta de 1’any 2000 apareix un descens de
tendéncia que s’inicia el 1995 (postjocs olimpics). (Fi-
gura 16)

Discussio i conclusions

L’objectiu d’aquest segon article és aprofundir en al-
guns dels resultats de ’evolucid de les dades disponibles
en els vessants economic, esportiu i social i, sobretot,
poder comparar aquestes dades amb els resultats d’altres
paisos en situacions similars.

En I’analisi economica, un dels valors a ressaltar
és ’evolucid del nombre de turistes. Un increment del
419% des dels 90 fins a 1’any 2015 pot considerar-se
molt important perd aquest augment podria haver-se
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increase may have also occurred in other European
cities like London or Paris. Of all of these cities,
Barcelona is the one with the highest percentage in-
crease. In these 25 years, of all the cities analysed,
only London has also hosted the Olympic Games
(2012), although since only one Olympic cycle has
elapsed since then, it is impossible to analyse it from
the same time perspective. Despite this, we do not
believe that London will witness such spectacular in-
creases in the next few years. We have stated that, in
our opinion, the Olympic Games alone cannot explain
this increase, since after them the city also hosted a
large number of major sporting and non-sporting
events with international appeal and conducted in-
tense promotional campaigns. If these considerations
are coupled with the fact that Barcelona’s tourist
products and services and geopolitical situation have
improved considerably, this could easily explain the
higher growth in tourism than the large European cit-
ies studied. In this section, we believe that we can
conclude that the Olympic Games alone do not ex-
plain the growth, but we would venture to claim that
without them this growth would most likely have not
been the same.

In the sports component, with the analysis of the
results and their comparison with a considerable num-
ber of other countries with similar characteristics in
a social-sports context, we found that Spain is the
country with the second highest percentage increase
in participants in the Olympic Games, behind Cana-
da, although the figures from the Montreal Olympic
Games (1976) have a methodological deviation which
should be taken into account: at that time it went from
121 participating countries in the past to 92, and from
7134 participating athletes in Munich to 6804, which
means that the host country’s percentage participation
could be higher. In Barcelona, precisely the opposite
occurred, as that time the number of participating
countries and athletes increased.

If we take the number of medals, gold medals or
rankings as the reference of analysis, Spain is the
country that had the highest percentage compara-
tively. In contrast, the country was unable to sustain
this improvement since the results (especially +8)
dropped considerably, while other countries (USA,
China, United Kingdom) maintained their positive re-
sults for a longer period of time. Spain’s results are
quite similar to those of South Korea and are clearly
different to those of Canada and Australia.

donat en altres ciutats europees com Londres o Paris.
De totes aquestes ciutats, Barcelona és la que ha tin-
gut un increment percentual més important. En aquests
25 anys, del conjunt de ciutats analitzades solament
Londres ha organitzat uns JO (2012), si bé el fet d’ha-
ver passat solament un cicle olimpic no permet analit-
zar-ho des de la mateixa perspectiva temporal. Malgrat
aquest factor, no creiem que Londres en els propers
anys aconsegueixi uns increments tan espectaculars.
Hem assenyalat que, des del nostre punt de vista, els
JO no poden explicar per si sols aquest increment, do-
nat que amb posterioritat a aquests la ciutat ha organit-
zat una quantitat important d’esdeveniments esportius
i no esportius amb rellevancia internacional i ha fet
campanyes intenses de promoci6. Si a aquestes consi-
deracions s’afegeix una oferta turistica molt millorada
i la seva posici6 geopolitica, es pot explicar perfecta-
ment que aquest hagi crescut més que les grans ciutats
europees estudiades. En aquest apartat, creiem poder
concloure que els Jocs no expliquen per si sols el crei-
xement, perd ens atrevim a afirmar que sense ells segu-
rament el creixement no hagués estat el mateix.

En la component esportiva, amb 1’analisi dels re-
sultats obtinguts i la seva comparacié amb un nombre
considerable d’altres paisos de caracteristiques simi-
lars en el context socioesportiu, constatem que Espa-
nya és el segon pais que té un major increment percen-
tual de participants en uns Jocs per darrere de Canada,
encara que les xifres dels JO de Mont-real (1976) pre-
senten una desviacié metodologica que ha de tenir-se
en consideracid: en aquesta ocasié es va passar de 121
paisos participants anteriors a 92 i dels 7134 esportis-
tes participants a Munic als 6804, la qual cosa implica
que el percentatge de participacié del pais organitza-
dor pugui arribar a ser superior. A Barcelona va suc-
ceir exactament el contrari, ja que en aquesta ocasio
va augmentar el nombre de paisos participants i d’es-
portistes.

Si es pren com a referéncia de 1’analisi el nombre
de medalles, les medalles d’or o el ranquing, Espanya
és el pais que percentualment i, per tant, comparat
amb si mateix, major increment té. En canvi, el pais
no és capac de sostenir aquesta millora, ja que els re-
sultats (especialment +8) baixen considerablement,
mentre que altres paisos (EUA, Xina, Regne Unit)
mantenen els seus bons resultats durant més temps.
Els resultats d’Espanya son bastant semblats als de
Corea del Sud i clarament diferents als de Canada i
Australia.
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We believe that these results reinforce the thesis of the
sports impact of the Barcelona Olympic Games, which
are now reinforced by the comparative results with other
host cities/countries. The improvement from the Barcelo-
na Model exceeds other countries like Canada, Australia,
Greece, the United Kingdom and South Korea.

However, the data also allow us to state that the
good results cannot be solely and exclusively ex-
plained by the effect of the Olympic Games. We
should also bear in mind the specific time in history,
since Spain was immersed in a stage of considerable
economic, socio-political and sports development.
Precisely because of its earlier socioeconomic and po-
litical conditions (40 years of an isolationist dictator-
ship), it was most likely much easier for it to grow,
given that it started from a much lower position than
the other countries. Growing from a 10% share is not
the same as growing from an 80% share.

This effect and the fact of starting from lower values
in the number of tourists and sports results allowed Bar-
celona to take a leap forward in overall sports results.

We have discussed some of this article’s limitations
throughout it. It is obvious that different variables be-
fore and after the Olympic Games had to be studied and
tracked, and this same scheme had to be maintained for
different cities that could serve as references for Barce-
lona. Although in some cases it is easy to access data
(the number of tourists or the number of participants
or medals), in others a comparative longitudinal study
is difficult to perform, such as with variables on sports
participation, economic variables on the same city and
the economic impact of each of these events. Despite
these limitations, we believe that through the analysis
of the city itself and the comparative analysis, we can
claim that the Olympic Games had a huge impact on
both the city and country. Although it was not the only
factor, we can say that it was the turning point that gen-
erated the Barcelona Model. The current situation calls
for a reflection in order to position the city properly in
the forthcoming years.

Other Olympic host and non-host cities have also
evolved considerably, but none of them like Barce-
lona. Berlin is the city that has grown the most, even
though it has not hosted the Olympic Games in the
periods analysed. In the past 25 years, it has expe-
rienced a socio-political change that has made it a
world-class tourist destination.

There is a need to have a long-term view for the
regions that host these events. This concerns both the

Creiem que aquests resultats reforcen la tesi de 1’im-
pacte esportiu dels JO de Barcelona i que ara es veuen
reforgats amb els resultats comparats amb altres ciutats-
paisos organitzadores. La millora del model Barcelona
se situa per sobre de paisos com Canada, Australia,
Grecia, el Regne Unit i Corea del Sud.

Pero les dades ens permeten afirmar també que els
bons resultats no poden explicar-se Uinicament i ex-
clusivament per 1’efecte JO. Ha de tenir-se en comp-
te el moment historic concret, ja que Espanya estava
immersa en un desenvolupament economic, sociopoli-
tic i esportiu molt notable. Precisament per les seves
anteriors caracteristiques socioeconomiques i politi-
ques (40 anys de dictadura aillacionista) segurament
resultava molt més senzill créixer, ja que es partia de
posicions molt més baixes que les d’altres paisos. No
és el mateix créixer a partir d’'una quota del 10% que
del 80%.

Aquest efecte i el fet de partir de valors més
baixos en nombre de turistes i en resultats esportius,
va permetre que amb l’esdeveniment es pugessin dos
graons més en els resultats esportius globals.

Al llarg de I’article s’han comentat algunes de les
limitacions. Es evident que s’havien d’estudiar i seguir
diferents variables abans i després dels JO i mantenir
aquest mateix esquema per a diferents ciutats que po-
guessin ser una referencia per a Barcelona. Si bé en
certs casos €s facil accedir a algunes dades (el nombre
de turistes o el nombre de participants o medalles), en
uns altres 1’estudi longitudinal comparat resulta dificil
d’obtenir. Aquest és el cas de les variables de partici-
paci6 esportiva, variables economiques de la mateixa
ciutat o I’impacte economic de cadascun dels esdeve-
niments. Malgrat aquestes limitacions, creiem que amb
la propia analisi de la ciutat i allo comparat es pot afir-
mar que els jocs van tenir un gran impacte per a la ciu-
tat i el pais. Encara que no ha estat 1I’inic element, si
que es pot dir que ha estat el punt d’inflexié generador
del model Barcelona. La situaci6 actual comporta una
reflexié per posicionar-se adequadament en els propers
anys.

Altres ciutats organitzadores o no de JO han tingut
una evoluci6 notable, perd cap d’elles com Barcelona.
Berlin és la que ha crescut més encara sense ser seu
olimpica en els periodes analitzats. En els altims 25
anys ha experimentat un canvi sociopolitic que la situa
com una destinacid turistica de primer ordre.

Es necessita tenir una visio a llarg termini per a aquells
territoris que alberguen aquests esdeveniments. Aquest fet
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tangible legacy of the sports and non-sports infra-
structures and the intangible legacy of the upswing in
sports practice. As Gouguet (2015) notes, “given the
difficulties of evaluating hosting a major sports event,
we believe that it is important to stress the long-term
social profitability, which is much greater than the
merely short-term impact.” A sporting event is a so-
cial construct that involves a huge number of stake-
holders. Barget and Ferrand (2012) have suggested a
method of evaluating a sports event in the sphere of
the different stakeholders. This long-term approach
to the different actors on both the tangible and the in-
tangible level offers promising research prospects.
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Abstract

Introduction. Youth football requires an ethical treatment that
includes aspects not only to prevent violence but also to pro-
mote pro-sports behaviours. To achieve this, properly designed
programmes and evaluation instruments adapted to each context
are needed.

Objectives. The two main objectives of this dissertation were:
1. To design an intervention model to promote fair play/sportsper-
sonship targeted at junior footballers and to verify its effective-
ness, and 2. To contextualise the existing evaluation instruments
in order to analyse the orientations towards sportspersonship in
junior football.

Sample. One hundred and eighty licensed footballers between the
ages of 10 and 12 (n = 184) participated.

Procedure. For two consecutive seasons (2011-2012 and 2012-
2013), a ten-week education in values programme was designed
and carried out.

To evaluate the efficacy of the programme, we used the Multidi-
mensional Scale of Orientations towards Sportsmanship (MSOS).
We adapted the instrument to the sample given the particular real-
ity of junior football. To do so, each item in the Spanish version
was replaced by a practical situation in a match, the number of
items was lowered, and the fifth subscale was rewritten in positive
statements.

Statistical analysis. To analyse the efficacy of the intervention
programme, a descriptive analysis was performed (mean, stand-
ard deviation) of the intragroup significance (Wilcoxon test) and the
intergroup significance (Fisher's exact test). Furthermore, the psy-
chometric properties of the evaluation instrument were assessed
through a reliability study via analysis of internal consistency; a fac-
torial study was conducted and the sensitivity of the instrument was
analysed.

Results. Compared to those who did not receive educational
treatment, the participants in the programme significantly improved
(p < .05) the following: their attitude towards failure, their courtesy
towards their opponent, their attention to and interest in injured
players, and respect for the referee when he makes a mistake.
The programme was ineffective in improving the athletes’ honesty.
In the control group, we found a decrease in the perception of fair
play. With regard to the version of the MSOS adapted to junior
football, it has 21 items subdivided into two subdimensions (per-
sonal and social factors); it showed sound reliability (o > 0.6) and
acceptable construct validity (KMO =.657; x> = 688.5; g.l. 210;
p < .000).

Conclusions. The results lead us to posit that including education-
al programmes in sports planning is beneficial as a factor to prevent
the tendency towards the loss of values in football.
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Resum

Introduccid. El futbol base demanda un tractament etic que in-
clogui no sol aspectes preventius enfront de la violéncia sin6é també
la promoci6 de conductes proesportives. Per a aix0 es requereixen
programes degudament dissenyats i instruments d’avaluacié adap-
tats a cada context.

Objectius. Els dos objectius principals d’aquesta tesi van ser:
1. Dissenyar un model d’intervencié per a la promoci6 del joc
net-esportivitat destinat a futbolistes de categoria alevi i verificar
la seva eficacia, i 2. Contextualitzar els instruments d’avaluaci6
existents per a I’analisi de les orientacions cap a I’esportivitat al
futbol alevi.

Mostra. Van participar cent vuitanta-quatre futbolistes federats
d’entre 10 i 12 anys d’edat (n = 184).

Procediment. Es va dissenyar i desenvolupar durant dues tempo-
rades consecutives (2011-2012 i 2012-2013) un programa d’edu-
cacio6 en valors de deu setmanes de durada.

Per valorar I'eficacia del programa es va recorrer a I’Escala multidi-
mensional d’orientacions cap a I'esportivitat (MSOS). Es va realitzar
una adequacié mostral de I'instrument a la realitat particular del fut-
bol alevi. Per a aixo cada item de la versié espanyola va ser substituit
per una situacié practica de joc, es va reduir el nombre d’items i es
va redactar la cinquena subescala en positiu.

Analisi estadistica. Per analitzar I'eficacia del programa d’interven-
ci6 es va realitzar una analisi descriptiva (mitjana, desviaci6 estan-
dard), de la significacié intragrup (prova de Wilcoxon) i de la signi-
ficaci6 intergrup (test exacte de Fisher’s). A més, es van valorar les
propietats psicometriques de l'instrument d’avaluacié a través de
I'estudi de la fiabilitat mitjancant I'analisi de consisténcia interna,
es va aportar un estudi factorial i es va analitzar la sensibilitat de
I'instrument.

Resultats. Els participants al programa, en comparacié amb
aquells que no van rebre tractament educatiu, van millorar signi-
ficativament (p <.05): la seva actitud enfront del fracas, la cor-
tesia cap a I'oponent, I'atencié i interés pel jugador lesionat i el
respecte a l'arbitre quan s’equivoca. El programa va resultar ine-
ficag per millorar I'honestedat de I'esportista. En el grup control
es va apreciar un descens de la percepcié de conductes de fair
play. En relacié6 amb la versié adaptada al futbol alevi de I'esca-
la MSOS, aquesta consta de 21 items, subdividits en les dues
subdimensions (factors personals i socials), gaudeix de bona fia-
bilitat (. > 0.6) i acceptable validesa de constructo (KMO = .657;
¥? = 688.5; g.I. 210; p <.000).

Conclusions. Els resultats obtinguts permeten pensar que la in-
clusio de programes educatius a les planificacions esportives resulta
beneficiosa com a element preventiu enfront de la tendéncia cap a
la pérdua de valors en el futbol.
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Abstract

Analysing the levels of physical activity in childhood and
adolescence through an accelerometer has become a surging
avenue of study this decade, in addition to analysing maximum
oxygen consumption as an important predictor and marker of
health. The overall objective of this doctoral dissertation was
to describe the levels of physical activity and different bouts of
data integration during different activities at school and outside
school, as well as to analyse the association between intensi-
ties of physical activity and maximum oxygen consumption in
children in primary and secondary school.

A total of 668 GT3X triaxial accelerometers were placed on stu-
dents aged 8 to 19 to analyse the patterns, levels of physical
activity and bouts performed. The participants wore the accelero-
meters on their right hip for 7 days with an “epoch” of 1 s and the
cut-off points described in Evenson et al. (2008). A recording time
of = 10 hours/day and 5 days was considered valid. The physical
activity in each of the different weekly activities was calculated:
the weekly total, weekend, Monday to Friday (school week), ex-
tracurricular activities, physical education, recreation and other
activities that included neither recreation nor physical education
(min/day, min/hour and %). Additionally, the net and cumulative
bouts corresponding to the intervals of 1, 2, 4, 5, 6, 8, 10 and 12
minutes (bouts/day and min/day) were analysed. Furthermore, a
total of 503 tests were performed in order to find maximum oxy-
gen consumption. The portable analyser chosen was the Metamax
3B when participants performed the progressive maximal Chester
Step test on a Swedish gymnastics bench.

The most significant results showed that a) the different meth-
odological criteria in the use of accelerometers hindered their com-
parison despite having some common points; b) the best predictors
of maximum oxygen consumption were age, sedentary time per day
and body mass index; c¢) the levels of physical activity and compli-
ance with recommendations were low; recreation and physical edu-
cation allowed the participants to accumulate more physical activity
at moderate to vigorous intensities per hour than the other activities;
d) differences were found in the levels of physical activity as well as
in net and cumulative bouts during recreation, physical activity and
the remaining daily activities; the results suggest different behav-
ioural patterns in the bouts depending on whether they are analysed
as net or cumulative bouts; e) the students must avoid remaining
sedentary more than 15 minutes during recreation in order to have
a greater chance to have the maximum oxygen consumption listed
as unhealthy.
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Resum

L'analisi dels nivells d’activitat fisica en la infantesa i adolescén-
cia per mitja de I'accelerometria esta sent una linia de treball en
auge en la present década, a més de I'analisi de consum d’oxi-
gen maxim com a important predictor i marcador de I'estat de
salut. Lobjectiu general d’aquesta tesi doctoral va ser descriure
els nivells d’activitat fisica i diferents intervals d’integraci6é de da-
des (bouts) durant diferents activitats del context escolar i fora
d’aquest, aixi com analitzar I'associacié entre intensitats d’acti-
vitat fisica i el consum maxim d’oxigen en alumnes de primaria i
secundaria.

Es van col-locar un total de 668 accelerometres triaxials GT3X
a alumnes entre 8 i 19 anys per analitzar els patrons, nivells
d’activitat fisica i bouts realitzats. Els participants van portar I'ac-
celerometre 7 dies al maluc dret amb un “epoch” d’1 s i punts
de tall descrits a Evenson et al. (2008). Es va considerar valid
un temps de registre de = 10 hores/dia i 5 dies. Es va calcular
I'activitat fisica en cadascuna de les diferents activitats de la
setmana: el total de la setmana, cap de setmana, de dilluns a
divendres (setmana escolar), activitats extraescolars, educacié
fisica, esbarjo i la resta d’activitats que no inclouen I'esbarjo ni
I’educacio fisica (min/dia, min/hora i %). De manera addicional,
es van analitzar els bouts nets i acumulats corresponents als
intervals d’'1, 2, 4, 5, 6, 8, 10 i 12 minuts (bouts/dia i min/dia).
A més, es van realitzar un total de 503 tests amb la finalitat
d’obtenir el consum d’oxigen maxim. L'analitzador portatil selec-
cionat va ser Metamax 3B durant la realitzacié del test progressiu
maximal Chester Step en un banc suec.

Els resultats més significatius van mostrar que a) els diferents
criteris metodoldgics en I'ocupacié d’accelerometres van dificultar
la seva comparacié malgrat tenir punts en comu; b) els millors pre-
dictors del consum maxim d’oxigen van ser I'edat, temps sedentari
diari i index de massa corporal; ¢) els nivells d’activitat fisica i com-
pliment de recomanacions van ser baixos, on I'esbarjo i I'educacié
fisica van permetre acumular una major quantitat d’activitat fisica
a intensitat des de moderada a vigorosa per hora que altres acti-
vitats; d) es van mostrar diferéncies en els nivells d’activitat fisica,
aixi com en els bouts nets i acumulats durant I'esbarjo, educacié
fisica i la resta d’activitats diaries; e) els resultats van suggerir di-
ferents patrons de comportament dels bouts en funcié de la seva
analisi com bouts nets o acumulats; e) els alumnes han d’evitar
romandre més de 15 minuts sedentaris durant I'esbarjo per tenir
majors possibilitats de tenir un consum maxim d’oxigen catalogat
com no saludable.
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